Cuc HANG KHONG DAN DUNG VIET NAM
TONG CONG TY HANG KHONG VIET NAM

poraroraes 1T T 1

PE TAI NGHIEN CUU KH-CN

BIEN SOAN SO TAY
HUGNG DAN TRA CUU SU DUNG
TAI LIEU SUA CHUA KHUNG SUON

MAY BAY

QUYEN I

Chu nhiém dé tai: K.§ NGUYEN VAN QUF

HA NOI 12 -2001




QUYEN I

PHAN |

NHUNG KIEN THUC CHUNG CO BAN
VE SUA CHUA KHUNG SUGN MAY BAY

PHAN II

NGUYEN TAC CHUNG VA PHUONG PHAP
TINH TOAN THIET KE PHUONG AN SUA CHUA B0 PHAN KET
CAU MAY BAY

Chui nhiém dé tai nghién ciru KH-CN : NGHUYPEN VAN Q1Y




_TONG CONG TY HANG KHONG VIET NAM
$O TAY HUONG DAN TRA CUU SU DUNG SRM

GIGI THIEU CHUNG

S6 tay huéng din tra ciu sit dung tai liéu stra chita khung sudn mdy bay la tai
liéu cung cdp cho chuyén vién k¥ thuat may bay kién thiic 1y thuyét va thuc i€ yéu
cdu di dé cdp ching chi cho chuyén vién k§ thuat khung sudn clia FAA, phu hgp
véi quy dinh ciia Hang khong lién bang M§ (FARs).

SO tay hudng din tra ciu ndy gém cdc noi dung chinh trong FARs vé két ciu
khung sudn sira chita. S6 tay hudng dén tra ciu ndy dua trén tai lieu FARs phin
65 va 147, Thong tu AC 65-2D, AC65-15A, AC43.13-1A&2A, Mil-HDBK-5, cédc
SRM A-320/321, SRM F-70, SRM B-767-300, SRM ATR-72 bao dam ddy du cic
yéu cau cén thiét cho nghién cttu hoc tap va sira chita khung sudm mdy bay thuén
loi.

S6 tay hudng dan tra ciu sir dung tai liéu sita chita khung sudn mdy bay cung,
cap cho chuyén vién k¥ thuat cdc kién thitc co ban, cic nguyén tic va tiéu chudn
161 thiéu, nhiing nguyén tdc tinh todn d6 bén moi ghép dinh tdn chu yéu, cdc
phuong phdp va quy trinh cong nghé chung, cic s6 liéu dinh hudng cho thiét k&
phuong dn stra chita bo phan két cdu, gitp cho chuyén vién k§ thuat doc hiéu va
sir dung thuén loi SRM ciia nha ché tao.

S6 tay hudng dén tra cttu nay khong cung cdp s6 ligu sit dung vao stra chira bo
phan két cdu cu thé clia mot loai mdy bay cu thé. S6 tay sita chita két cau cita nha
ch€ tao (SRM) la tai liéu phdp ly hudng dan thiét k& sira chita k€t cdu ma chuyén
vién k¥ thuat phai tuan theo khi thi€t k€ phwong 4n sira chita két cau cu thé bi hu
hong.

Noéi dung Sé tay hwéng dan tra ciru gém hai phan:

Phan I : Nhitng kién thitc co bdn chung sia chita khung suon mdy bay.
L1. Gia céng kim loai tdm.
Chitong 1. Cdc triér ly thiét ké’
Chirong U. Cdc yéu 16 dnh hitémg dén kim loai tdm va thiét ké moi ghép
Chuong HI. Nhitng tinh todn chit yéu dot véi két cdu.
Chwong IV. Udn kim loai
Chitong V. Céng viécchudn bi va vé 1dy ddu so dé ché'rao
Chicong VI. Ché tao kim loai tam.
Chitong VII. Gion thiéu so heoc dung cu cam tay
Churong VIIL. Gidi thiéu so hitoe mdt bang lam viéc va may uon kim logi
1.2. Dinh tin sit dung va sua chita
Chuong I : Khoan 16 cho chi tiét kep chdt
Chuong II : Lip dat dinh tdn
Chitong Il : Thdo dinh tdn
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Chicong IV. Cdc loal dinh tan va nhiét luyén

Chitong V. Hu hong dinh tdn.

Chwong VI. Gidi thiéu sit dung cdc loai dinh tdn va kep chdt dién hinh
1.3. Kiém tra va sita chira kim loai tém

Chitong 1. Kiém tra kim loai tam

Chuong I1. Sta chita kim loai tdm

Chuwong HI. Thuc 1€ swa chita khung suwon mdy bay.

Chuong IV . Thiét ké sita chita dinh tan.

Chitong V. Cdc loai sita chita hie hong cu thé.

Phdn Il : Nguyén tdc chung va phuong phdp tinh todn thiét ké phuong dn sua
chita bo phdn két cdu mdy bay - Hudng dan tra citu tai liéu.
Chuongl. Nguyén tdc va tiéu chudn trong sita chita két cau mdy bay.
Chuong I1. Tdi trong, ting sudt va bién dang
Chuong I11. Phuong phap tinh todn do bén cia két cdu mdy bay.

Chuong IV . ting sudt tdp trung va iing sudt moi 0 két can mdy bay.

Chuong V. Tinh todn dé bén ciia moi ghép dinh tan.

Chitong VI. Hudng ddn phdn tich phutong dn thiét ké sita chita bé phdn
két cdu trong SRM.

Phan I :Huéng dan tra citu tai liéu - Phdn tich mét sé phuong dn dién hinh

hudéng dan thiét ké sita chita bo phdn két cau trong SRM (A-
3201321, F-70, ATR-72, B-767 -300).
Dé xudt phuong dn thiét ké sua chita bé phdn két cdu.

S6 tay huéng din tra ciru cdn 1a gido trinh hudn luyén cho cdc chuyén vién ky
thudt mdy bay. N6 gitip cho ho ¢6 kién thirc hiu va thuc hién chinh xdc cdc chi
dan vi quy trinh sta chita khung sudn mdy bay clia nha ch€ tao. Trich nhiém cla
ngudi s dung tai liéu hudng dén nay 1a dé lua chon va theo quy trinh gidi thiéu
cla nha ché tao khi tién hanh thiét k€ phuong 4n sita chita mdy bay cu thé,

Tac gia ¢6 nhiéu nam cong tdc thuc t&€ va cé nhiéu ¢6 ging tham khao nhiéu (ai
liéu va dugce su cong tdc nhiét tinh cha x{ nghiép mdy bay A-76, cic ¢4 nhan tham
gia, tu van ¢6 nhiéu déng g0p gid tri dé sé tay nz‘ly duoc sira déi, bd sung nhiéu
lan, dédp tng dugc nhu céu stra chira khung suon méy bay.

S6 tay huorng dan tra clru nay bién soan 1an dau nén khong tranh khoi thi€u sot.

Tdc gia mong rang so6 tay nay tiép tuc duoc sira déi, b sung, cap nhat dé 1aj lieu
ngay mot hoan chinh . Theo yéu cdu cia VAR-66 can chuyén thé so tay ny sang

ban tiéng Anh.
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PHAN I
NHUNG KIEN THUC CHUNG CO BAN
Vi SUA CHUA KHUNG SUON MAY BAY.

I.1. GIA CONG VAT LIEU TAM.

Loi gidi thiéu

Nganh hang khong trong nhimg nam gin day, yéu ciu vé€ sira chita két ciu may
bay phdi c6 hi€u biét vé gia cong g6, son phd, vit liéu vai soi, Ong va han cdc tim thép
phing. Sau niy tit cA cAc may bay kim loai da phét trién, 1ap rip va sira chita k&t cdu
m4y bay gém phin Ién cong viéc gia cong kim loaj tdm va gidm ddng ké cong viéc gia
cong go, son phi, vai soi va han. Mdy bay st dung hgp kim nhom, magnesium, ti tan,
thép, thép khong gi, lién két nhiéu 16p hop kim nhom (két cau té ong), soi thily tinh, vat
liéu hop chit cao cép (composete) va vat liéu méi khéc. Bé day cha tdm kim loai mong
(mong hon 0,080in[2,03mm]) dén tdm day (tlr 0,080in[2,03mm] trd lén), doi khi dén
don vi in. hoac 16n hon don vi in. phu thude vao ing suat chiu dung cta phan vo boc st
dung. Qua trinh gia cong vat liu nay phdt trién tir thiét bi diéu khién don gian bing tay
dén qua4 trinh vat 1y diéu khién bing may tinh.

Két cau cha cic thanh phan clia mdy bay 1am bing kim loai tdm cédn phai gia cong
bién ddi hinh ding theo thiét k& ché€ tao mdy bay. Tiéu chudn va ky thudt ca phan nay
1a x4y dung quy trinh sira chita dé hudng dan lip rdp mdy bay mdi va céc thanh phin
ciing nhu khi stra chita . D9 la vin dé quan trong ma chuyén vién k¥ thuat phai thuc
hién nhimmg chi d4n hién c6 & day 1a nhitng dic tinh chung. D6i véi s6 luong cu thé vé
stra chita thyc t€ & cac loai may bay, cén tra cifu sd tay bao dudng va sira chita két cau
cta nha ché tao.

Hu hong két cdu may bay ¢6 thé nguyén nhan do gi muc, rung dong, va dap clia
sOi d4 (con goi 1a hu hong do khich quan [FOD]), ha canh tho, qua tai khi bay, do va
cham, sup d8. Trong méi trudng hop hu hong nhu vay, trdch nhiém clia chuyén vién k§j
thuat phai ki€ém tra cn than tdt ca cic hu h6ng va ddnh gia miic d(f) hu hf)ng. Nhan vién
k¥ thuat phai xac dinh loai yéu ciu sita chita va thiét k&€ ban v& sira chita dé dam béo do
bén va tinh chat khic cla két cau 1a tra lai gﬁn dung tri s6 ban dau. Qua trinh nay yéu
cdu hiéu biét ddy di vé két cdu, vat liéu két cdu va qud trinh 1am viéc trong ché tao.

Nhiing chi tiét kep chit két cau kim loai trong lip rap ma phén 16n 1a dinh tan hgp
kim nhém va buiong thép ma. Khi cin tang do bén clia ket ciu mdy bay nhat dinh
ngudi ta cin sit dung nhitng chi tiét kep chit nhu dinh tén c6 do bén cét cao, bulong
khéa dap, bulong dung sai 1ap chit va chi tiét kep chit c6 46 bén cao khic; d6i véi chd
lap rap khong thé thuc hién & hai phia dé lap dat dinh tdn, mot s6 loai dinh tdn mot phia
da duoc sit dung rong rdi. Dac diém sit dung va lap rdp chl yéu loai dinh tdn dac biét
duoc trinh bay trong nodi dung (i lieu kién thiic co bdn cita mdy bay. O cudi cia tai
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liéu nay, cac yéu 6 s& duoc xem xét khi sir dung chi tiét kep chat dic biét dugc trinh
bay.

CHUONG I

CAC TRIET LY THIET KE (DESIGN PHILOSOPHIES).

Khi thiét k& két cau mdy bay, c6 hai nhém thudng dung clia thanh phdn kim loai
tdm 1a thanh phan cau két va khong két cau .

Thanh phin két cdu: 12 nhiing bo phin clia mdy bay ma truyén luc & trén mdy bay
tir mot vi tri nay tGi mot vi tri khdc hoac hap thu luc khi bay. Xa ngang, xa géc, xa nep,
vich ngan va vO cia mdy bay la cdc thanh phan két c4u.

Thanh phan khong két ciu 1a thanh phan khong truyén va hap thu luc khi bay. Cic
thanh phan khong k&t cidu cung cdp chitc niang khi dong hoc, nhu chép, chup 1€ dong
hoac huéng dong khong khi, tao hinh ddng déng dang véi vo boc & chd thit hodc dng
cho khi di qua.

Tuy phién, thanh phan kim loai tdim & mdy bay thong thudng hon ca 12 truyén luc
nhoé . Viéc tinh todn dau tién trong thiét ké may bay 1a vi tri dat luc vao két ciu.

Vit liéu mdi va tinh chat cia né di duge dua vao thanh phan kim loai tdm va thuc
nghiém nhiéu hon da dat duoc ti€n bo trong thiét k€ mdy bay. Cic nguyén 1y duge sir
dung trong thiét k& thanh phin két ciu m4y bay da thay d6i dé phan 4dnh nhitg tién bo
méi. Mdy bay van tai c& I6n ciing phai tuan theo céc tiéu chudn thiét ké .

1-1.  Céc triét Iy thiét ke sira
1-1-1. Thiét ké tho ménh an toan (Safe life Design)

Ban d4u, 1y thuyét da cong nhan vé thiét ké két cdu mdy bay duoc goi la tho ménh
an toan. Triét 1y thiét ké tho ménh an toin di Kiém tra nhitng thanh phan khdc nhau bi
hu hong va st dung nhu tho ménh 16n nhat sin sang bay cia thanh phan 14 25% cua tho
ménh trung binh, khi kiém tra hu héng bang phd hiy.

1-1-2. Thiét ké hu hong an toan (Fail-Safe Design)

Trong triét 1y thiét k& két cdu cb thiét k& hu hong cho phép. Trong thiét ké hu
hong cho phép mdi thanh phin da dugc thiét k€ ¢6 thé nhan lyc tir thanh phin bén canh
s€ lam hong thanh phan gin nd. Tuy nhién nhitng hu hong thay trudc, triét 1y thiét ké
hu héng cho phép khong bao gém bat budc nguyén citu phat trién rdch va nhimg tinh
chat bén con lai cta c4c thanh phin dugc xét. Thiét 1ap cdc tiéu chuan kiém tra st dung
triét 1§ hu hong cho phép dé dinh rd k¥ thuat kiém tra va thuong di ¢ da dé lua chon
trude su khac nhau d6i véi hu hong tai nan.

Ciai chit y&u khdc trd ngai voi ca hai triét 1y thi€t k€ tho ménh an toan va hu hong
cho phép 1A kiém tra thiét k€ cha né & trong mai trudng thi nghiém véi cic bod phan
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hoan thién gin giéng thuc t& sy bién ddi trong pham vi d3 dinh nhu khi sir dung may
bay, y&u 16 khi hiau khong c6 trong kiém tra thanh phén.

1-1-3. Thiét ké hu hong cho phép (Damage-Tolerant Design)

Thuc t€ ton tai su khdc nhau khi tién hanh cong viéc, cic thanh phdn it khi hoan
chinh hoiic ngay ca trang thdi gan hoan chinh khi ch€ tao trén co s& san xudt, triét 1y
thiét k€ dung sai hu hong d6i véi thanh phin két cau kim loai tim da dugc sir dung.
Theo cong thiic thuc nghiém va dugc su cho phép cia FAA nam 1978, trié€t 1y dung sai
hu hong cho phép hién c6 cdc khuyét tat nhd trong cdc thanh phin, chong phat trién clha
nd, va xay dung diéu I& kiém tra dé phat hién khuyét tat nay trudc khi phe chudn kha
phi cho mdy bay. Cong viéc cla ky su thiét k& 1a danh gid tai vi tri c6 khuyét tat bang
kiém tra v dua trén cdc tiéu chudn nay, thiét k€ bo phan (cé hé s6 an toian) dé chiu
dung hién c6 clia khuyét tat, & day thi€t k€ hu hong cho phép la khong thuc t€, thict k&
theo triét 1y tho ménh an toan dugc sur dung.

Nam 1981, tai liéu théng tu 91-56 truc thudéc FAA. Néi dung cua tai liéu da cung
c4p nhitng huéng din dé€ cap phdt tai liéu kiém tra bo xung (SIDs) doi véi may bay van
tai c& 1dn, tai liéu thong tu nay yéu cdu danh gid ky thuat két cdu mdy bay van tai c&
16n da ché tao sir dung triét ly hu hong cho phép.

Co s6 clra trigt 1y cia AC 43.13-1A & 2A 14 dua trén triét 1y thiét k&€ tho ménh an
todn va hu hong an toan. Tuy nhién, FAA trong FAR 25.571 va AC-91.65 nhan biét va
thiét lap triét 1y thiét k& hu hong cho phép, khong cé yeu cdu, tai thoi diém viét tai lieu
nay, dé sir dung tiéu chudn thiét k& hu hong cho phep, khi thiét ké& sira chita két cadu may
bay ngay ca néu né dugc thiét k& sk dung triét ly nay. Tuy nhién su thay déi mia la
ndm ngoai pham vi tat liéu nay, do 1a thich hcp st dung tiéu chuidn hu héng cho phép,
cho phép mdy bay di thiét k& & dudi tiéu chudn nay.

Vi doi hoi tiéu chuédn thiét k€ hu hong cho phép nén khi mdy bay sira chita da
dugc thiét k&€ dua vao tiéu chuidn niy va thuc 1€ FAA nghién citu, hop 1y héa d€ hoin
thanh xay dung ma s€ yéu cau thiét k& stra chita hu hong cho phép, mot vai co s ding
tri€t 1y thiét k& hu hong cho phép duge xem xét & trong tai liéu nay.

1-2. Ung dung hé sé an toan.

Doi vdi viéc thay déi mila, khi thiét ké mot két cdu méi d6 13 khong thong minh
thiét k&€ mot bo phan dé toan b do bén cha vat liéu duoc sir dung & dudi diéu kién hoat
dong tiéu chudn. D6 bén I6n nhit 12 x4c dinh loai méi trudng thi nghiém vat liéu &
trong d6 gdy ra doi v6i sén phdm, s& rit khdc véi miu thi nghiém. Thi du, khi tdm
nhoém nhiét {uyén cé d6 cing cva tdm s€ khac nhau, khi tdim nhém duge lam ngudi
bing nhiing vao dung dich 1am nguoi, phdn nhing vao sau ciing cia tim dé 1am ngudi
toan bo s& mém hon chiit it so vi phdn nhiing vao dau tién. Tat ca k§ su luon ludn phai
ap dung hé s6 an toan khi thiét ké né dé du phong dung sai an toan, dé€ b cho su khic
nhau cua vit liéu, sai s& thiét k& dung sai ch€ tao, va su khac nhau ngoai du ki€n khac
$0 véi tiéu chuan.
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Trong trudng hop tai trong cit, kéo don thudn, qud trinh 4p dung hé s6 an toan la
don gian. Tinh chat bén dugc sir dung 1a chia cho dung sai thi€t k€ an toan va két qua st
dung tinh todn gdn ding. Chuyén vién k¥ thuat phai bdo dam chic ring hé s6 an toan
ap dung 14 hé so stc bén ding.

Trong mot s6 trudng hop chi tiét kep chat cé thé chiu chii yéu ca hai 1a tai trong
cat va kéo, & day dung buldng diing hon ding dinh tin, nhung lién quan quen thuoc d6i
v6i chuyén vién k¥ thuat. Su két hop cia luc cit va luc kéo cho két qua 1a Juc xodn. Su.
quan hé luc cét - kéo c¢6 thé thdy sir dung & so d6 don gidn (hinh vé 1-1). Bang lién hé
thé hién do bén cét 16n nhat trén truc Y va do bén kéo I6n nhit trén truc X dudng thing
xién 1a biéu hién két qua két hop 16n nhat giita luc cét va luc kéo.

SHEAR LUC CAT

TENSION LUCKEO

Hinh 1-1. Su quan hé giita luc cat — kéo (xodn)

Béng b6 sung vao hé s6 an todn thiét k& 12 1 va sau d6 14y do bén chia cho két qua
trén duge do bén thiét k€ gidi han .

. P ..
(ultimate)
(1-1) Bsesign) = m
P
Hu)
(1'2) P.v(d) = 1+Sﬁmm
Ps(u)
1-3 L
(1-3) Mt s

Sfactor
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0 ddy :
S factor = hé s0 an toan
P = d0 bén gidi han
d = tai trong thiét k&.
t = d6 bén kéo
S = do bén cit
u = do bén gidi han.

Giong nhu k§ thuit so dé c6 thé dwgc st dung d€ phat trién dudng thing thé hién
quan hé tGng suit — lyc kéo - do “an toan , nhu thé hién & hinh 1-2. Bit ky két hop dng
sudt vi kéo ma thay & dusi dudng thang xién dng sudt — luc kéo - do an toan 1a d4p ing
tiéu chudn hé s& an toan.

Cic diém & trén dudng thing nhung dudi dudng gidi han 16n nhét di vuot qud he
s& an toan di dinh, chi khi hoat dong. Diém & trén dudng gi6i han 16n nhat s& két qua &
trong thiét ké hu hong .

Thi du, n€u gidi han bén kéo 16n nhit cia vat lieu 60.000PSI va hé s6 an toan st
dung 12 25%, do bén thiét ke s& 1a 48.000PSL |

Tuy rang, st dung hé s6 an toan trong thiét k& sira chita 1a thuong khong can
thiét vi sira chifa 1a dva trén tinh chat bén cha vat liéu hién c6, chuyén vién ky thuat
phai biét st dung né . Trong mot vai truong hop dac biét chuyén vién k¥ thuat can phai
4p dung dua vio hé s6 an toan vi mot khia canh sita chita hoic ly do nao khic dé dam
bao chéc chin ring néu nguyén nhan hu hdng, né sé xay ra & bo phén cu thé dé.

ULTIMATE
PO AN TOAN GIOI HAN

STRESS UNG SUAT

DESIGN
PO AN TOAN
THIETKE

TENSION LUC KEO

Hinh 1-2. Quan hé iing sudt — luc kéo va dé an toan.
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1-3. Gi6i han cua an toan (Margin of Safety)

Mt khdc dé xdc dinh 6 mitc do an toan 14 thé hién bang gidi han an toan (MS).
Gidi han an toan 12 ti s& cla luc cho phép (giéi han) chia cho luc dp dung (thiet ke ) tru

dil
1 Pt(u)
(1-4) MS = 2 1 = Prid) 1
MS = gidi han cha an toan
R = i s6 luc thiét k€ doi vai luc gidi han
P, = dobénkéo gidihan
P, = luckéodpdung

Néu vit lieu c6 lue thiét k& 30.000PSI duge dp dung kéo nhung ¢é do bén kéo
gidi han 40.000PSI, gidi han an toan ta 33%.

Piw) | _ 40,000

Pi(d) 30,000
= 133 -1 = 0,33hoic 33%

Vit liéu d3 lwa chon dua trén yéu t6 khdc (chédng han nhu cit) va nhu vay két qua
chi ¢6 Tuc 20.000PSI da 4p dung & ché d6, gi6i han an toan ddi véi bén kéo ta 100%. Y
nghia & day 14 kha ning mang gdp doi tai trong dp dung.

CHUONG IT
CAC YEU TO ANH HUGNG ‘
PEN KIM LOAI TAM VA THIET KE MOI GHEP.

Trong tai liéu kién thirc co s¢ mdy bay, mot sé loai luc va dng sudt két cdu mdy
bay da duoc trinh bay. T4t ca cdc thanh phin két cdu clia mdy bay dugc thiét ké dé chiu
tdc dong cla luc nay trong qud trinh hoat ddng ciia mdy bay. Chii yéu nhét clia nhitng
luc nay 1a trong lugng may bay, luc bay nhu lyc nang, Iyc can va luc ddy cta phan luc.
Mitc do cuia nhitng luc ndy thay déi trong qué trinh hoat dong clia may bay, phu thuéc
va0 vao tin sd va cdc hoat dong thuc t&€ clia may bay.

Nhitng tai trong tdc dung lén hé théng cang khi mdy bay d6, lan banh, va trong
khi cat cdnh va ha canh. Nhitng tai trong tdc dung vao hé thdng cang khong con khi hé
thdng cang & vi tri thu.

K&t cdu than mdy bay chiu luc trong khi bay. Tai trong cdnh truyén vao két ciu
than khi mdy bay d4, trong khi lan badnh, cat canh, ha cdnh va trong khi bay. O mat dat,
than may bay phai chiu trong luong ban than né vd mét phan trong lugng cla cic bd
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Két cau than mdy bay chiu luc trong khi bay. Tai trong cdnh truyén vio két ciu
than khi mdy bay dd, trong khi lin banh, c4t cdnh, ha cinh va trong khi bay. O mat dat,
than mdy bay phai chiu trong lwong ban than né va mot phan trong luong cia ciac bo
phan khic (va nhién liéu ). Trong khi lin, dac biét khi chay da két cdu than cha yéu
chiu luc xodn (van) nhu xoay tréon may bay. Trong khi bay, than chiu lwc khac nhau nhyu
luc ndng canh va nang than bay trong khong khi.

2-1. Ung suat.

K&t qua clia nhiing luc tic dung nhu vay goi 13 tng suat. Ung sudt 1a tai trong
(luc) dit vao trén mot dién tich nhat dinh. Chiéu huéng ciia nhitng luc nay tic dung né
quyét dinh loai img sudt (iing sudt nén, kéo, xodn, udn hoic cat).

Mot s6 loai Ung sudt dac trung nhdt jA mét hudng (don nhu kéo, cit). Trong
trudng hop nhu vay, tiét dién ngang qua né ¢é luc tic dung dé xac dinh, va ti€t dién nay
c6 thé tinh s& lugng Ung sudt. Tai trong mot hudng (don) dat vao tiét dién ngang, ma
tiét dién nay vudng gdc véi luc tac dung.

Tai trong nhiéu huéng nhv xodn, uén 1i loai dugc chia thanh cac thanh phin bing
stir dung phan tich vecto (xem kién thitc co so mdy bay). Cc thanh phéin cia tai trong
¢6 dugc sau khi phan tich. Tiét dién ngang dugc sir dung 13 luon luon vudng géc véi
huéng vectd luc dp dung. Tai trong nén ¢6 mot hudéng hoac nhiéu hudng.

Néu mot miéng nguyén liéu tdm day 0,032in[0,813mm)], bé rong 2in[50,8mm], va
chiéu dai 10in[254mm] c6 dat luc theo chiéu dai, tiét dién ngang vuéng géc vdi chiéu
dai. Tiét dién ngang st dung tinh todn ing suit cia tai trong nay la bé dai nhan véi bé
rong.

Mot vai thanh phan ¢6 ing sudt du. Trong kién thiic co s& mdy bay c6 khéi niém
tinh déo, tinh kéo soi, tinh ddt mong, tinh gion va tinh dan héi 1a da trinh bay. Tur
dinh luat bdo toan ning luong (cling xem & kién thitc co s¢ mdy bay), nhu ngudi ta di
biét nang lugng khong tu sinh ra va khong tu mét di. Khi thanh phan cta két cau, mot
phan nang lugng yéu cau tiéu tdn vao mdi trudng xung quanh thong qua nhiét (thi du
khi khoan mili khoan néng 1én va lam ndng phoi). Phan con lai cla ning lugng ding
tao hinh ddng vat hiéu. '

. Khi vat liéu duoc tao ding, ndng lugng déong luc dung dé tao hinh dang phai I6n
hon su chong lai cta vat liéu khi tao hinh dang. Su chong lai nay khi tao hinh dang c¢6
thé phai tinh todn loai niang luong c6 kha nang. D€ tao hinh ding vat liéu, ning luong
dong luc sir dung trong qué trinh phai hon hin nang luong tiém ning, nd thé hién siic
chiu dung bién dang cua ban than vat lieu d6. Khi luc duge sir dung trong qua trinh tao
hinh ddng 13 dugc han dinh, hai nang luong dat dén diém can bang. Thi du: khi dap géc
dé tao hinh ding nhom, chuyén vién kj thuat s€ thdy vat liéu dan héi trd lai mot it.
Hién tugng nay nhu da biét goi 1a su dan héi. Qua trinh nay cling xuit hién trong qua
trinh cét bo kim loai va thuc t€ thdy rd néu dung cu tién hoidc cit di qua phia trén vat
licu mat hic khong c6 sy thay doi ché clia dung cu. S6 lugng vat liéu duge 13y di nho di
chuyén di qua ctia dung cu & trén chi tiét gia cong.
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Mot it ndng luong dong luc dung trong qua trinh tao hinh dang la lam cho thay
déi cau tric tinh thé va cau tric hat (xem Kién thitc co s¢ mdy bay). Ngudi ta tiép tuc
Jam mét hai loai nay cia nang lugng & vat liéu ma két qua cdn ing suét du nam trong
thanh phin mdy bay do bién dang. Trong qua trinh x& 1y nhiét (xem Kién thiic co so
mdy bay), hai loai nay cta niang luong 13 dugc 1am giam nho anh hudng cua nd.

. Gidng nhu luc tdc dung vao thanh phin két cdu, né duoc hdp thu bai thanh phin
két cau vé céich thitc gidng nhu sy chiu dung trong qua trinh tao hinh dang. Néu nhu luc
ngoai gidm, vat liéu trd lai hinh ddng ban ddu cia nd, gid dinh giGi han dan hdi la
khong virgt qué.

Khi luc tic dung vao mét chd nao d6 cla vat liéu, & d6 xuat hién dng suat. Pon vi
do ctia lyc ndy dua vio don vi do sit dung biéu hién luc (pound, gam,v.v..) vi don vi do
dién tich (inch, feet, met, xangtimet, v.v..) luc tic dung trén dién tich, don vi dién tich,
don vi tiét dién do 1a vuong. Két qua & day cia don vi do 1a 4p luc, nhu pound trén inch
vuong (PSI).

K&t cdu mdy bay duoc thiét k& dé chiu dung ttng suit nhét dinh, trong Kién thirc
co s0 mdy bay, kha nang cua vat liéu chiu dung, s6 luong nhat dinh va loai dng suit da
duge chi r6. M6i vat liéu phu thuéc hgp kim va do cing cha né, qua thuc nghiém da
xdc dinh tng suat gidi han. Thanh 1ap phuong trinh Wng suit thiét ké v6i kha nang
mang tai ciia vat liéu (ciing vdi sy coi trong khic nhu trong luong va hé s& an toan) la
cong viéc clia ky su thiét k& Mot chd ¥ khac trong lva chon vat lieu 1a bé day clia vat
liéu. Vét xude 1am giam tiét dién ngang cha vat liéu, nhu vay 1a 1am giam kha nang
mang tai cla vat liéu va két qua 1am giam hé s6 an toan. Ho#c trong trudng hop vét
xudc siu, kha ning cia vat liéu phai hét sitc chi ¥ dén ing sudt thiét ké.

Tim hiéu thém cdc dic tinh & trong Kién thitc co sé mdy bay, chuyén vién k¥
thuét s& 1am quen véi dic tinh khéc cha vat lieu duoc goi la ting suat mang. Ung suét
mang tai la loai dac biét cia tai trong nén, ngodi ra né lién quan véi tai trong cha ing
sudt chi khi chd truc tiép tai trong sir dung. O chd chiu dng sust mang tai dién hinh lien
quan tryc ti€p cb gia tri nho hon ché xung quanh, dng suit ndy do két qua truyén tai
trong sit dung tir mot bo phan k&t cau nay t6i bo phan két cau khdc. Truyén tng suit
duoc thuc hién truyén qua chi tiét kep chat co khi.

Néu chi tiét kep chat chiu itng suit cat, mép 16 & trong vat liéu-chiu g suat
mang. Yé&u t& ma anh hudng dén ng sudt mang tai bao gébm dudng kinh coa 16, bé day
va loai vat litu mdéi ghép, khoang cich tir 16 tdi mép vat liéu, va do 16n tai trong ap
dung.

Mot vai truong hop thuc t€ duge ché tao chi chiu tai trong mang. Thd nhat: néu tai
trong da 1dn, 16 s€ bi kéo dai gidng nhu luc ap dung. Mitc do kéo dai phu thuoc kha
ning chiu nén cia vat liéu, né xay ra & chd tiét dién ngang giita mép cla 16 va mép cla
b6 phan. Nhu do 16n khoang cich mép, do 16n tiét dién ngang, 1am thay déi ing suat
nén.

10
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Yé&u t6 khac can dugce coi trong 1a néu chi ti€t kep chat thio dugc nhu trudng hop
buldng va vit, 16 16n hon bulong. Két qua 1a & d6 dién tich tiét dién ngang bu long nho
hon tiét dién ngang qua 16 chiu ti trong. Nhu viéc tang tai trong, vat liéu chiu nén
(gidn dai), ting dién tich truyén tai (tiép xic).

Cudi clng tai trong mang dugc truyén qua thudng xuyén trai ngugc, ting tiéu hao
do ma sat va moi. He thong cang 1a thi du t6t vé truyén tai tréi nguoc. O trén mat dat tai
trong & tru chong phai khéa co ciu & vi tri dudi, tai trong chiu dung sé c¢6 khuynh
huéng lam xap cang (nén). Trong khi thu lai cing mot lic tru chéng cé thé ¢6 luc co
ciu kéo lai (kéo)

Vi s ddi héi tinh todn phitc tap, d6 bén mang tai tra & bang dic tinh vat lidu.
Khoang cdach mép thich hop 1a 1,5D va 2,0D. Bdng 1-1 chi mét s6 dac tinh co hoc, bao
gom d0 bén mang tai gidi han, thong thuong sit dung & vat liéu may bay.

Bdng I-1. Nhiing ddc tinh co hoc thong thuong su dung o
vdt liéu mdy bay (cung loai vit liéu nhom)

Chi ditng cho muc dich hudn luyén khong diing dé thiét ké
Fbu®
| Ftu® | Fsu e/d=15 {e/d=20
Ta:ml.l
Thép mdy bay crom — molipden (5Cr - Mo - V)[SAE 4130, AMS 6537]
Rc 49 - 52 240 144 N/A 315
Rc 54 - 56 280 168 N/A 316
Thép Niken — Crom (9 Ni - 4 Co)[SAE 4718]
AMS 6424 Tam 220 N/A N/A N/A
AMS 6526 Thanh/ong 220’ 137 346 440
Taém nhém
2014- T6 64 39 97 123
2014- T6 Trang 61 38 93 118
boc
2024- T3 63 39 104 129
2024- T3 Trang 59 37 97 121
boc
2024- T361 67 42 117 137
2024- T361 Trang 61 38 101 125
boc
6061- T4 30 20 48 63
7075- T6 76 42 118 152
7075- Té Trang 70 42 108 140
boc
Dinh tén loai * MS 20470
Nhom 2017- | T3 D) 38
2024- T31 (DD) 41

11
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1. DE thiet k& két cau xem MiLL— HDBK - 5

2. Tt ca vat lidu tdm day 0,040in [0,916mm], trir khi ¢é chi y khéc.

3. Tam va 6ng: it nhit 90% tri s6 la bang va vugt qua, con dé tin cdy 12 95%, trit
khi c6 chd ¥ khac

4, Dinh tan: it nhat 90% la bang va vugt trdi, con do tin cay 95%, tri khi ¢6 chi

y khic

Ngang chiéu dai (hudng thg)

Gi4 tri mang 12 “chét kho”

Kéo theo chiéu doc (huéng thé)

2-2. Bién dang

o

Dé bign dang tén tai tng suat phai ¢é. Bién dang duoc dénh gid bdi ti s6 giita do
tang chiéu dai do c6 g suft chia cho chiéu dai ban ddu cha vat liéu. Néu don vi do dé
tinh todn bién dang 13 inch, don vi do d¢ bién dang 1a inch trén inch.

Hinh 1-4. Tiét dién doc bién dang do itng sudt ngang.

12
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Thi du: xem & hinh 1-3 dién tich chiu dng suit 1a bé diy nhdn véi chiéu réng, va
bién dang lién quan t&i chiéu dai vat liéu. Néu tai trong tdc dung ngang qua chiéu rong
vat liéu, nhu chi & hinh 1-4, tiét dién ngang chiu iing sudt 1a chiéu dai nhan véi bé day
va bién dang lién quan t6i bé rong

2-3. Moi.

Tudi tho mdy bay phu thudc chli yéu vao su khdc nhau cha dng suat. Nhitng tGng
suit nay hinh thanh tir tai trong tic dung khi dé trén mat dat, trong khi lan banh, cét va
ha c¢anh, tang 4p mdy bay, va trong khi bay. Tich tu nhitng \ing suat nay theo thoi gian
ma lam yéu vat liéu. Viée lam yéu ndy goi 1a moi.

Trinh bay vé dan héi trong kién thicc co bdn mdy bay, trong dé da ndi rd rang khi
luc khong tac dung vio bo phan, bd phéan trd lai hinh ddng ban d4u. Nhin bang mat tran
1a nhu vay, nhung thuc chét c6 khdc moét chut it vé hinh ddng clia b6 phan va cdu tric
hat méi khi ¢é tai trong tac dung va thoi tic dung cha tai trong. Vi sur thay doi chit it &
trong vét liéu ndy, tinh chédt cia vat liéu ciing thay déi chiit it mdi khi tai trong tic
dong. Trit khi qud gidi han dan héi cta vat liéu, din dén moi 1a dac biét chi .

MAi khi vat liéu bién dang (tang kich thudc chiéu dai) ngay ca néu khéng c6 tng
suat vugt qud gidi han dan héi, vin c6 gitr lai chiit it sau khi bién dang. K&t qua & day
vét liéu thay déi lugng nhé (thudng moét it) mai khi bé sung iing suat tic dung vao vat
liéu, Téng hop su khdc nay ti khi vat liéu khong gidin dai hon duogc nita khi tdc dung
iing sudt,

Thi du don gian c6 thé giai thich hién tugng nay. Gié dinh vat liéu 6 gidi han bén
UTS=65.000PSI, cé chiéu rong 3in [76,2mm], chiéu dai 10in [254mm] va bé day
0.032in [0,813mm]va c6 tai trong kéo 4992Lb tiac dong lap di lap lai theo chiéu dai cha
vét Jiéu va két qua 1am tang chiéu dai vat liéu 1a 0,0001%. Gia dinh thé tich clia vat liéu
12 ludn gilf nguyén, nhir vay tang chiéu dii & day 1am giam mot it bé day. O thi du nay
ngudi ta gia dinh rang chiéu réng khong déi nhim don gian héa tinh toan. Trong thuc t&
ap dung, su thay déi bé rong vat liéu ciing duge tinh todn dén.

Tai trong di dugc xdc dinh béi 4p dung hé s6 an toan (da trinh biy & ddu phan
ndy) 1a 25% dé tinh to4n tai trong 1én nhat,

(1-5) Dobénthictke = JISmax

125
(1-6) Do bén thictke = 6?;’20 = 52,000
(1-7)  Tai trong thi€t k€ = D0 bén kéo thiét k&€ nhan véi dién tich

= 52000 x (0,032x3) = 4992LB.

13
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Tix ¢ng sudt tic dung theo chiéu dai, mai khi ing suit tic dung, bé day giam di
0,0001% dé bix cho tiang chiéu dai, nhu vay dé€ giit cho thé tich khong déi.

Bé day ciha vat liéu sau khi tai trong tic dung c6 thé tim béng trir lugng co rit do
tac dung tai trong tir b€ day trude khi tic dung luc. Cong thitc x4c dinh bé day sau mot
chukylucla:

(1-8)  Be day e Kyt BE day yup a0 - ( BE day ynae X hes6Co )

Dit thira s6-chung cho phuong trinh:

(1-9) B day sucha Ky L= Bé day pneu X (1 —hé s6 Co)

- Pé dé doc, thay thé: T, cho bé day ban ddu

T, cho bé day sau chuky 1
Sh cho hé s6co

Phuong trinh sau s& la:
(1-10) T, = Ts x (1-S8h)

Ciéc chi s6 ghi duéi 14 s6 chu k¥ tai trong trinh bay dudi day:
Tinh todn bé day sau khi 4p dung tai trong thit 2, phuong trinh la:

(1-11) T, = T, x (1 -Sh) labé day sau chu ky I(T,)
thi phuong trd thanh:

(1-12) T, = [To x (1-sh) x (1-sh)]
Viét gon lai phuong trinh (1-12) két qua la:
(1-13) T, = Tox(l-sh)

Sau khi tinh toin bé day cho chu k¥ tdi trong ting thém vao, nd s& trd thanh bé
day clia vat lieu sau s3 chu ky bat ky (Tn) c6 thé dién ta nhu sau:

(1-14) Tn = To x (l-sh)"

G day T 12 bé day, n Ia s6 chu k¥, To 1a bé diy ban d4u. Theo cong thiic d6i véi
tiét dién ngang sau s6 chu ky bt k¥ (chi rd bang ghi duéi )la:

{1-15) An = WxTn
0 day:

W : chiéu rong cla vat liéu (né dugc gia thiét khong thay déi trong thi du
nay)

14
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Tn = bé day sau chu k¥ tai trong n

An = tiét dién ngang sau chu k¥ tai trong n

Tiét dién ngang nho nhat (duge thiét ké 1a Amin.) ciia vat liéu chiu dung dugc ing
sudt khong c6 hu hong la giéi han bén (UTS) ma s& lan vat lieu chd dé sé chiu tai
trong:

(1-16) UTS x Amin. = taitrong thuc tai.

Tir d6 riat ra Amin.

Tai trong thuc tai

(1-17) Amin. =
Urs

Thay thé s6 liéu vao phuong trinh ta cé:

(1-18) Amin, = TAlwonsthuciai _ 499205
' UTS 65.00Lb/ in’
(1-19) Amin. = 0,0768in?

Xd4c dinh s6 chu ky yéu cdu dé giam tiét dién ngang dén Amin., dién tich 12 bang
chiéu rong (w, nhé ring dé don gian trong thi du nay 1a bé rong khong thay déi) nhan
v6i bé day sau chu ky tai trong n (Tn):

(1-20) Amin. = WxTn

Thay phuong trinh (1-14) vao ché Tn

(1-21) Amin. = W x [To x(1-Sh)"]

Chia ca hai v&€ cta phuong trinh cho W, ta cé:

Amin

(1-22) 7 = To x (1-Sh)"
Thay cac tri s& da bi€t va tinh todn ta c6 két qua:
0’0';680 = 0,032 x (1-0,000001)"
0,0256 = 0,032 x(0,999999)
00256 _ (0,999999)"
0,032
0,8 = (0,999999)"
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Sk dung cach giai logarit xem trong kién thitc co so mdy bay, tit phuong trinh da
biét:

a’=X,Vay Y = Log X . Sit dung phuong trinh nay ma timra n:
n = 223.143

Sau 223.143 chu ky dng su4t vat liéu s& khong thé dai hon khi chiu dng suét thiét
ké 4992 PSI.

Cii khong quan trong & day chuyén vién k§ thuat c6 thé phdt trién phuong trinh
nay, cdi quan trong la chuyén vién k¥ thuat hiéu khai niém hu hong dé€ phat trién thi du
don gian nay.

Ngay nhu méi vat liéu da ¢é cdc tiéu chuin trung binh dugc cong nhan vé gisi han
dan héi, d6 bén kéo gidi han va diém chiy va vat liéu ciing c6 tudi tho moéi tiéu chuan.
Tuy nhién, cic loai tiéu chudn nay la khong bao dam do cdu tao clia vat liéu vi né dua
trén gi4 tri trung binh va cung cdp chi nhu huéng din ki su thiét k&. Piém cudi cing,
mdi khi thiét ké yéu cdu kiém tra thuc t€ dé xdc dinh gidi han khdc nhau ¢6 thé dp dung
dé thiét k€ cu thé.

2-4. Rach va xudc.

Pa trinh bay & dau ctia phan nay, can phai giit cho ciac bo phan khoi xude va rach.
Trong chitng muc nio d6, rich va xudc & day duge coi nhu 1a c6 tép trung ing suat.
Nhur d3 trinh bay, ung suit la luc tic dung trén dién tich nhat dinh. Dua vao hudng luc
tac dung, dién tich nay cé tiét dién ngang vat liéu. Trong trudng hop nhu vay bé day va
bé rong vat liéu 1a hai kich thuéc dé xdc dinh tiét dién ngang.

2-4-1. Xuoc.

Néu khong ¢6 vét xude ¢ vat liéu (gia dinh bé day khong doi) tng suat & vat liéu
12 hang s6 déu. Tuy nhién, néu c6 xudc & vat lidu, bé day & chd bi xudc giam, lam gidm
tiét dién ngang 1a méu s6 cia phuong trinh (ng suit (Iuc /dién tich), nhu vay 1am giam
ti€t dién tap trung tng suit, két qua cd thudt ngit tap trung dng sudt.

2-4-2. Rach.

Réch & vat lidu ¢6 nhiéu anh hudng hon xudc, né 1am gidm kha nang mang tai cta
vat liéu. Vi vét rach, thuc chdt cin trinh khong c6é & vat liéu, nhitng chd rich khong
mang bét k¥ tai trong tng sudt nao. Thi du, gia thiét ring rach dai dén mot nira kich
thude ciia vat liéu. Nhu vay, tiét dién ngang giam 1/2, va iing suat trén vat liéu con lai la
gap doi doi véi ing sudt da thiét ké.

Luc mudn truyén qua binh thuong ma hién 1a chd tréng, né muén truyén ngay khi
c6 thé. Nhur két qua, diing hon tai trong duoc truyén qua ché con lai, tai trong tap trung
tai ddu cudi chd rach. Tai trong tap trung nay thudng qua kha nang mang tii cha vit
liéu tai diém cu6i chd rach va 1a nguyén nhén 1am ché rach phat trién dai théem. Day Ia
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hiéu biét vé phat trién rach. D6 1a tat nhién trong diéu kién nay, chd rich dai hon, rach
nhiéu hon s& dan dén khoang cdch dai.

K&t qua tuong tur khi tai trong tic dung tai géc nhon. Tap trung tai trong tai cic
diém niy, nguyén nhan lm ting \ng suét cuc bo.

2-5. Miic do tap trung g suit.

Hinh 1-5 trinh bay anh hudng cla 3 loai tap trung tng suét. Dudng ndm ngang
thé hién truyén ing sudt trong pham vi chi i€t mau. Tir trinh bay nay, ngudi ta c6 thé
thdy rd mitic do thay déi 1y tinh chia vat liéu, hon 1a thé hién tap trung tmg sudt. Thém
vao, lién hé giong nhu thuc & hinh ddng vat liéu dé 1a sr d6i ximg quanh mot diém,
nhu chi ¢ miu ng suat cé ranh chir “V”. Dic biét hon 1am thay ddi bit thudng miu
ing suat nhu truong hop rach, ing suat tap trung 16n hon.

K,= omax/omin

2 T T T T T

0 01 02 03 04 05 06 07 08
diw

Hinh 1-5b. Hé sé itng sudt K, do c6 16 ¢
Hinh 1-5a. L6 giita c6 duong kinh d & thanh phdng, mong
¢6 chiéu rong w chiu kéo doc truc.

[¢F g

I nom 2

- (rllﬂ'l'll

.
b — . —-
—a—
——
—

Hinh 1-5c. Thanh phdng, méng cé I6 nhé & giita chiu kéo doc truc

(onom. Ung sudt binh thuong;  omax. Ung sudt Ion nhdt do 16 tao nén)
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Hinh 1-5d. Ranh doi xiing (chit V) Hinh 1-5e. Rdch

Hinh 1-5. Cdn trd truyén ing sudt quanh cdc mdu tng sudt.

|
4

So sanh, tap trung tng sudt do 16 tao ra 12 hé s6 3, miu c6 ranh khic d6i ximg cé he
s0 Gng xudt 1 6, vi mAu khong c6 ranh khic d6i xitng c6 hé s6 ing sudt gin 20 l4n {ng
sufit tic dung & ngay ché gay ra iing suit. Khoang céch cang xa chd gy ra tap trung
ling sudt, hé s6 nay giam. O day 1a tiép tuc giam luc nhiéu 14n t6i khoang cich ma
pham vi d6 loai bod nhiéu luc.

Néu c6 hai hodc nhiéu hon loai tip trung ting suat & ciing mot ti€t dién thi anh huong
clia n6 16n hon mot ing sudt tap trung don nhiéu 14n. Anh hudng chung cla né do tit ca
\iing suat 1a hop lai, tir tic dong nay tao nén g sudt khiac. Thi du rach nho xuat phat tir
16 ¢6 thé thuc nghiém cho thdy hé s6 ing sudt bing 60 14n tii trong tic dung; vi vay
néu rich rit nhoé & 18, hé s& ing sudt bang 3 lan tai trong tic dung. Tai trong tic dung
vao ché rach bing ba lan luc tic dung. K&t qua luc 1a bang 20 lan lyc tic dung (do vét
rach) nhan véi 3 ldn luc tic dung [do 16] (tai trong tic dung ban ddu) 1a bang 60 lan tai
trong tic dung ban ddu. V&t rach tir 16 kéo dai ddn, tai trong tic dung bit dau giam va
ti€p tuc gidm tdi khi luc 16n gay ra cho 16 khong tic dong lam ché rdch dai hon.

2-6. L6 thuong diing.

Toan bo cac 18, tu né khong rach nhanh tai ché tap trung ing sudt, quéd trinh
chung ciia 16 1a thudng nhu vay. Trong khi khoan hodc dot tao ra 16, rach nho tai thanh
chu vi ctia 16 da hinh thanh. Réch nhé ndy tao nén tap trung Ung suat nho & vat liéu va
bat dau qua trinh rdch tang dan 1én.

Khi khoan 16 dinh tan, thuc t€ qui dinh s&t dung c¢& s6 mili khoan 16n hon mot it
dudng kinh dinh tin. Bdng 1-2. Chi din kich c& mili khoan sir dung cho dudng kinh
dinh tan tiéu chudn. S6 luong cha rich hinh thianh trong khi khoan cé thé giam bdi ddu
tién khoan 16 bang mii khoan ¢& nhd hon mot it (nho hon yéu ciu) va hoan thién 16
bang cd mili doa ding.

Bdng 1-2 : Kich cd miii khoan ding cho duong kinh dinh tdn tiéu chudn.

Kich thudc dinh tdin

m. 1/6 3/32 1/8 5/32 | 3/16 1/4 5/16 3/8
mm. 1.58 2.38 3.17 396 | 476 | 635 | 793 | 9.52
S miii khoan #51 #41 #30 | #21 | #11 F P had

Puong kinh 16 danh nghia
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in 0,067 | 0,096 | 0,1285 | 0,159 | 0,191 | 0.275 | 0.327 | 0.386

mm 1,70 2,43 326 | 403 | 485 | 6,52 | 820 | 9,80

2-7. L6 1am gidm dng suat.

Khi miéng kim loai ¢6 2 chd uén giao nhau, né cin dugc st dung 16 giam tng
sudt & vat liéu tai ché udn giao nhau. Néu 16 1am giam khong dp dung, su d6n nén kim
loai 1am tap trung & géc va tao nén tng suit & d6 va dan dén rach.

L6 nho hon ¢6 chiéu hudng riach hon do tang tap trung \ng suét hon. Lo tao ra
lam thay d6i dén tiét dién ngang cla vat liéu. Sy thay déi ti€t dién ngang tai chd rich
dot ngot hon. Tir su thay déi tiét dién ngang do 16 14 tir tir hon so vé6i ché rich, vat liéu
con lai cho phép hép thu Gng sudt thay déi tir tir hon.

Hinh 1-6. Chi céch thic ti€n hanh khoan 16 1am giam & géc cha vit liéu kim loai
tao hinh ddng dé han. Kich thuéc 16 nhé nhat 1a 1/8in{3,18mm] déi véi bé day
0,064in{1,63mm] hoac nhé hon va 16n hon d6i véi kim loai day hon. Nhu & hinh vé, 16
khoan ¢ tam tai giao nhau ctia dudng ranh gidi uén bén trong. Vi tri nay cho do giam
16n nhiét, hoic khoang hd 16n nhit.

l/L ,

Mdi ghép hop

/HE LIEF HOLES LO GIAM UNG SUAT

Hinh 1-6. Vi b6 tri 16 lam gidm.

19



TONG CONG TY HANG KHONG VIET NAM
$0 TAY HUGNG DAN TRA CUU SU DUNG SRM

W S

STOP DRILL Ok  KHOAN CHAN HOAC
CAT NHU CHi DAN

Hinh 1-7. Thé hién 16 lam gidm khd ndng phdt trién rdch.

Phuong phap nay goi 12 khoan chén, 1am thay déi mdc do tang ting sudt t lam
tang cuc bd 16n thanh tang tir wr.

2-8. Gi iing suAt.

Nhu @ng sudt téc dung vao vat liéu, két hgp véi rdch nhd khi tao hinh ddng va
hoic hién ¢é rach 16n. Nhu rach bit ddu hodc tang, chd bé mat mdi cta kim loai ti€p
xdc vdi khi quyén. Vi nhitng ché vira méi ti€p xiic ndy khong duogc bao vé khoi gi, oxy
tir khong khi nhanh chéng 6xy héa nhiing chd nay. Tit nhitng nguyén nhan tang nay ¢
ché gi 1 (ing suét tdc dung, hién tuong nay goi ia gi vng sudt.

2-9. Truyén tai trong qua cic chi tiét kep chat két cau.

Céc chi tiét kep chit két cdu, n6 bao gdém céc loai khdc nhau 12 dinh tdn hoic
bulong, dugc sit dung dé€ truyén tai luc tdc dung tit mot phdn cha vat liéu nay téi phan
khéc cla vat liéu. Trong trudng hop sira chita miéng v4, tai trong truyén tir vat liéu 6t
tdi chi tiét kep chat va tir chi ti€t kep chit téi vat liéu miéng va (n6é phu chong rong trén
chd hong clia vat ligu cii) téi chi ti€t kep chit & phia doi dién clia ché hong, nd tra lai tai
trong dé can bing cia vat liéu cii. Vit théng thuong khong duge xem 1a chi tiét kep chat
két cau.

Céc 16 nhu yéu cdu d6i véi 16 dé tan dinh hoac bét buléng, né phu thude vio tai trong
mang cta vat liéu. Hinh 1-8 (sao chép tir hinh 2-18 cta AC 43.13-1A & 2A) né thé
hién anh hudng nay. L8 1am gidm tiét dién ngang cua vat lieu. Thi du trinh bay & phia
trén cta hinh (A) chi ra ring 1/4 cua tiét dién ngang ctia vat liéu & ca hai hang 12 16
dinh tdn. Két qua & day chi ra ring d6 bén vat liéu tai hang chi c6 75% khong c6 16 &
vat liéu, Phin dudi cta hing (B) cho thdy trudng hgp tuong tu, trit b6 tri dinh tdn 1a khéc
nhau din dén d¢ bén 1a khic nhau. Chuyén vién ky thuat phai can than khi sl dung
phén niy cla hinh, vi gidm d¢ bén vat liéu cia hai hang giita 1a 67% do bén vat lieu,
buéc cua hai hang nay 14 3D, 6D cua hang ngoai clia dinh tdn va 4D chi & hinh (A).
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o0 BEN CUA TET DIEN NAY LA
75-% CC]A it waMNe 0T )
STRENGTH THROUGH THiS

SEGTION IS 78 % OF SHEEY
WITHOUT HOLES.

t TONG CONG TY HANG KHONG VIET NAM

D DIAMETER OF

40 RIVET (PREFER-
}—-- d ABLY ABOUT 32
i |' } vwickness ofF
i |  THICKER SHEET}
1
: 1
1

o Lol oon o

}

(A} DOUBLE ROW HALHANG

STRENSTH THROUGH THIS
SECTIONM i85 B3 "% OF SHEET
WITHOUT HOLES.

PO BEN cUA TIET DIEN NAY LA
83% CUA TAM KHONG O LO

{8) TRIFLE OR MULTISLE Mows BA HANG HOAC NHIEU HON

Hinh 1-8. Theo théng tu FAA 43.13 - 1A &£ 2A

Trong thiét k€ ban ddu cha mdy bay, anh hudng cta 16 dén kha nang mang tai cia
vit liéu di duge bu khi thi€t k€ thanh phdn két ciu. Trong thiét k& ban vé sia chira, bd
sung 16 vao két cau s giam kha nang mang tai caa vat liéu nguyén gdc.

CHUONG IIT o
NHUNG TiNH TOAN CHU YEU POI VOI KET CAU

Trong tai liéu kién thitc co sé mdy bay, nhitng dac tinh cta vat liéu va thudc tinh
ctia n6é di duoc trinh bay nhu ky thuat ki€ém tra thuc t€ khéc nhau duoge sit dung dé xdc
dinh nhitng tri s6 cia né. K&t qua cha kiém tra nay c6 thé tim & sy khéc cua tai liéu,
trong pham vi s& liéu clia nha ché tao dén cic qui dinh & tai liéu MIL-HDBK-5.

Ung suit maxinum ma bat k¥ thanh phin ndo ¢ thé chiu duoc 1a lién quan t6i
UTS cia vat ligu thanh phan. D&i véi vat liéu chiu kéo don thudn, tai trong 16n nhat la
bang UTS clia vat liéu. VAt liéu chiu nén don thuédn cé thé mang tai trong 1én nhat xap
xi 70% UTS.

Xoidn 1a két hop tai trong nén va kéo. Do d6, thanh phéin chi yé&u cua xoin cé thé
gia dinh dé cé thé chiu duoc tai trong khéng 16n hon 70% UTS.

Dua cho UTS la gia tri gi6i han vi nd truc tiép lién quan té1 hu hong vat ligu, giéi
han moi cing t6i han, dic biét & dau bd phan chju khi dong hoc va moi ghép gidap mai
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1a cdn chd ¥. Qud gidi han dan hdi clia vd boc mdy bay s€ la nguyén nhan vo boc mdy
bay cong vénh, anh hudng dén khi dong hoc. Khi vat liéu gidp méi c6 gidi han dan héi
khic nhau c6 tng sudt vuot qua giéi han dan héi clia mot hodc cé hai vat liéu, d€ méi
ghép 1am viéc ding nhu thiét k& nguyén goc (ban ddu) c6 thé phai xem xét.

3-1. T4c dung hrc & méi ghép két cdu béng chi tiét kep chat.

Khi tai trong téc dung vio méi ghép da kep chit bang chi ti€t kep chat, c6 6 loai
kha nang mang tai ma phai ti€n hanh xem xét. Trong tng dung kim loai t4m, hai trong
s& nay cé tdc dung dic biét (xodn va nén), vi viy da trinh bay trong phin nady ¢ muc
thich hop.

Tai trong ddu tién xem xét 12 tai trong cit, no tac dung vao chi tiét kep chat. Trong
ap dung kim loai tam, tai trong tdc dung vao vat liéu tdm tic dong & hai hudng trii
nguoe nhau. Tic dong & day chu yéu vat liéu tdm chiu cit tic dung vao chi tiét kep
chit. P6i v6i mbi loai vat liéu chi ti€t kep chat, kha ning cia chi tiét kep chong lai tai
trong cat 1a phu thudc dudng kinh chi tiét kep chit.

Kéo tach roi chd moi ghép cua vat liéu tdm [a tai trong kéo. Mbi vat lidu c6 kha
ning mang tai trong kéo 16n nhit phu thudc vao loai vat liéu, b€ day, bé rong ciha vat
licu, 16 & vat liéu lam bé rong cua vat liéu gidm do dudng kinh ciia né. Do dé xdc dinh
kha nang mang tai chia vat liéu, s6 16 dé Iap cédc chi tiét kep chat yéu cdu phai duge tinh
toan.

Tai cing mot lic ¢6 tai trong cit tic dung vao chi tiét kep chat, vat liéu tdm giita
céc 16 1ap dit chi tiét kep chat va mép ciia vat liéu chong lai khuynh huéng tam bung ra.
Tai trong nay thudng dugc coi 1a tai trong xé rach. Pai véi mbi loai vat liéu va bé day,
kha nang ctia vt liéu tdm chiu dugc tai trong xé rach xdy ra chd khoang cich ngan nhat
gilta mép cua vt liéu va mép cua 16 1ap chi tiét kep chat.

Cudi cang, nhu tai trong xé rich tic dung vao vat liéu tdm, su chdng lai cia chi
ti€t kep chit dé tai trong cit chuyén thianh tai trong nén vat ligu. Tai trong nén & day
dén myc do, vat lieu tdm chuyén dich ti€p xiic véi chi tiét kep chat. Két qua mat do
tang & chd tiép xiic truc tiép, su chong lai cha vat liéu déi véi xé rdch ting & ché cuc bo
nay, ché cuc bo nay cia vét liéu chiu nén goi 1a chd mang tai va tai trong tic dung &
cho nay goi I tai trong mang. Sitc chiu dung d6i véi tai trong mang cha loai vat liéu da
cho 1a xay ra tai cho ti€p xic, né dugc quy udc (trong cong nghiép) xdc dinh bang ldy
duong kinh 16 nhan v6i bé day vat liéu,

3-2. Xac dinh dién tich tiét dién ngang.

Dé xéc dinh khé néng mang tai clia két cdu bét ky, dién tich tiét dién ngang c6 tai
trong tac dung phai duge tinh todn. Trong xdc dinh dién tich ti€t dién ngang, tat nhién
16 kep chit phai duoc xem xét. D€ 1dp dat chi tiét kep chat 16 phai rong hon chiit it chi
tiét kep chat. Néu chi ti€t kep chat {a dinh tdn, dinh tin dugc gia dinh lam tang duong
kinh cta 16 trong khi lip dit. Do d6, khi sit dung tinh todn & day cho méi ghép dinh tdn,
ddp tng duoc dudng kinh chia 16 va chii ¥ dén dudng kinh tiéu chuin cla dinh tin.
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3-2-1. Tiét dién (dién tich) cat chi tiét kep chdt

1 x d?
(1-23) As =
4

DPudng kinh sit dung & day thay cho ban kinh, vi nhitng chi ti€t kep chit va 16 lap
dat tiéu chudn cla né 12 di duge dinh £6 bdi dudng kinh. Tri s6 ndy thé hién dién tich
chi tiét kep chit ma cit qua néu chi tiét kep chat bi hong do cit.

3-2-2. Dién tich kéo cua tdm.

(1-24) At = WxT

Dién tich nay 14 chiéu rong cua tdm (c6 luc tic dung) nhan véi bé day cia tam.
3-2-3. Dién tich xé rdach.

(1-25) Ae = 2Xx (E-g—) x T

Dién tich xé rich 1a toan b dién tich cha tdm ma s& c¢6 x€ rach néu dinh tdn phéan
tach thanh hai phin tdm. E 13 khoang cidch mép cila dinh tin (nhd ring khodng cich
mép 14 s6 do tir tam cua than dinh tan) va d/2 14 phdn coa vat liéu ndm trong khoang
cdch mép nhung né 1a phin trong cia vat liéu tim. E trir d/2 dugc khoang céch tir mép
clia tdm vat liéu t6i mép 16 dinh tdn. Nhan khoing cach vt liéu vé6i bé day (t) duge dién
tich tiét dién ngang ma s€ ¢é dinh tdn lap dat xuyén qua vat liéu téi mép. He s6 2 trong
phuong trinh thé hién hai mat cét hai bén thanh 16 khi dinh tin xé rach tdm. (Mé&i ghép
dung mot dinh tan).
3-2-4. Tiét dién mang tdi

(1-26) Ab = dxt

Tiét dién mang tai Ia tiét dién ngang cha 16 & 46 mat phang cat di qua tam cla 16
va hudng vuong géc vdi luc tic dung.

3-3. Tinh to#n kha niang mang tai.

. Tai trong cat chi tiét kep chat.

Tai trong cat chi tiét kep chat 12 tiét dién ngang cia chi ti€t kep chit (phuong trinh
1-23 nhan véi do bén cit cha vat liéu dinh tan.

(1-27) Ps=As x Fs
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" Thay phuong trinh (1-23) vio ché As, ta c6:

IT x d°
(1-28) Ps = x Fs
4

. Tai trong kéo tam.

Tai trong kéo tdm la tai trong gidi han cia vat liéu tdim nhan véi dién tich kéo
(phvong trinh 8-24)

(1-29) Pt = AtxFt

Thay phuong trinh (1-24) vao chd At, ta c6:
(1-30) Pt = WxtxFt
. Tai trong xé tam.

Tai trong Xx€é tdm 12 d6 bén giGi han clia tAm nhén véi tdng dién tich bi xé rdch hai
bén thanh 16 khi dinh tan xé rach tdm (phuong trinh 1-25).

(1-31) Pe = Ae x Fs
Thay phuong trinh (1-25) vao chd Ae, ta co:

Pe = 2x(E-~§)xTsz.

. Tai trong mang cua tam.

Tai trong mang cua tdm la dién tich mang ciia tdim (phuong trinh 1-26) nhan véi
gidi han bén mang tai cha tdm.

- (1-33) Pb = Ab x Fb
Thay phuong trinh (1-26) vao chd Ab, ta ¢c6:
(1-34) Po = d x T x Fb.
CHUONG IV
UON KIM LOAL

Chuyén vién ky thuat thudng gap nhu clu gia cong kim loai ma yéu ciu uén kim
loai ¢6 hinh ddng khdc nhau. Khi uén kim loai, né bi thay déi ciu tric hat, nguyén
nhén 1am tang do citng. Bao gém thanh phan cia kim loai, ché do G vat liéu va bé day
clia n6 xdc dinh bdn kinh u6n nhd nhat ma cé thé tao ra trong phan uén, khong c6 anh
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hudng bat 1oi dén kim loai. Bdng 1-3 cho thdy gidi thiéu ban kinh doi véi cac loai hop
kim nhom. Chi ¥ rang bé day vat liéu nho hon, ban kinh uén nho hon.

Nhu chid ¥ & bang, hop kim tring boc nhom ¢6 thé uén ban kinh nhd hon chiit it
chi dan & day. Pay 13 nguyén nhan do phi nhom tinh khiét cho hop kim nhom dé dat
mong hon vat liéu hop kim nhém khong boc nhom va bé day cua vat liéu 16i hop kim
c6 phti nhom nho hon mot it hgp kim nhom khong phi ¢6 ciing bé day tuong tu.

Ciing chi ¥ ring viéc tang do ciing cia vat liéu, gidi thiéu diung bdn kinh uén
ting. D6 1a diéu quan trong phai tuan theo khi gia cong trong hoan canh & d6 dé dang
x1r 1y nhiét. Néu vat lieu duge tao hing ding ngay sau qua trinh xit 1§ nhiét, vat liéu s&
chua ¢é do ciing hoan toan, vi vat liéu chua c6 su héa gia hoan toan. Trong tai liéu kién
thirc co s6 mdy bay, qua trinh héa gia cta viat liéu da trinh bay. Néu vat liéu chua cé d6
cting hoan toan, né cé thé udn véi ban kinh nho hon.

Bdng 1-3. Gidi thiéu bdn kinh uén cho cdc loai nhom khdc nhau.

B¢ day gan diang cua tim (T) (inch)
Hop kim va Ram | 0,016 0,032 0,064 0,128 0,182 0,258
2024 - O' 0 0— It 0-1t 0-1t 0- 1t 0-1t
2024 - T3" L1/21-3t | 2t—4t 3t - 5t 4t -6t 4 -6t 5t-Tt
2024 - T6' 2t—4t 3t—5t 3t -5t 5t -5t 5t-T 6t- 10t
5052 -0 0 0 0-1t 0-1t 0-1t 0-1t
5052 — H32 0 0 12t- It -1 Y [ 12e- 1770 | 1201/t
5052 — H34 0 0 1261/t | 1= 200 | 12 | 2t- 3t
5052 — H36 0-1t 12t-1.1/21 | 1t—2t 1/, - 3t 2t - 4t 2t- 4
5052 - H38 1/2t- -2t [.1/21-3t 2t -4t 3-S5t 4t - 6t
1.1/2t
6061 -0 0 0-1It 0-1t 0-1t 0-1t 0-1t
6061 — T4 01t 0-1t 1/2t-1.1/20 | 1t-2t 1745 - 3t 2/'f,t - 4t
6061 — T6 0- 1t 1/2t-1.1/2t | 1t—2t 1/t - 3t 2t- 4t 3t- 4t
7075 -0 0 0-1t 0-1t "t -1t It-2t 1//;t - 3t
7075-T6' 2t - 4t 3t- 5t 4t - 6t 5t-Tt 5t- Tt 6t - 10t
Chiy:

1. T4m trdng boc nhom nguyén chat cé thé uén véi ban kinh nhd hon mot it so véi hop
kim khong phii ¢ ché do 0 tuong iing.

2. Ngay lap titc sau khi ngudi, 16p kim loai nay ¢6 thé tao hinh ding véi ban kinh nho
hon.

Thudng thudng dé dé dang cho chuyén vién k§ thuat l1am toan bo hay mot phin
cong viéc cu thé két hop véi gia cong kim loai tdm khi vat liéu & trong dang t4m phéng.
Trong trudng hop nay chuyén vién k¥ thuat bé tri bo phan trén tdim phang trudc khi tién
hang uén va tao hinh déng.

4-1. Pic tinh cia udn.
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Béang so sdnh s6 luong vat liéu yéu cdu dé 1am mot ban kinh udn véi s6 lugng vat
lidu yéu cdu dé 1am mot géc udn tuong dwong 90° (géc vubng) ngudi ta ¢b thé chimg
minh ring ban kinh u6n yéu ciu vat liéu nho hon tién hanh uén moét géc vuong. Hinh
1-9 trinh bay su so sanh nay.

|

j——— R ———»{

o

’r-.\. —"*s_\‘\~
/! N, 'Y
X \
\I, \‘ \
¥ \
e 15708R ———>| [& B> !
90° BEND UGN gg°

Pudng thing va cung

Hinh 1-9. So sdnh géc vuéng va géc duoc tao bdng ban kinh.

S6 luong vat liéu dé 1am mot géc vuong 1a 2 14n kich thuée R, & minh hoa (2R).
SG lugng vat liéu yéu cau dé 1am uén (don gidn) 1/4 chu vi cha cung tron (90°/360") véi

ban kinh R (IT2R/4). Néu yéu ciu hai chd udn ndy ¢ s6 lugng vat liéu nhy nhau, theo

phuong trinh s& 1a:

211

. Nhan ca hai v& vdi 4:

Chia ca hai vé cho R:

Vi IT khong thé bang 4, phvuong trinh nay khong ding, v mot loai cla uén yéu
cdu vat liéu nho hon. Vi I1 (gdn bang 22/7) 1a nho hon 4, phia chita [1. Géc dugc tao

20R
4
SR = II2R
4 =11

bang ban kinh udn s& cén vat liéu nhod hon.

Khi mot phdn cua kim loai tdm bi udn, nhu trinh bay & hinh 1-10, vat liéu & phia
ngoai chd udn bi kéo va gidn ra, vat liéu & phia trong chd udn bi nén co lai. O ché hai

luc kéo va nén gap nhau trong kim loai, c6 mot mit phing khong co gidn va nén. Mat

phdng nay gilt nguyén gidng nhu dudng thing sau khi uén ciing nhu truge khi uén va

goi 12 truc trung hoa.

Thuc nghiém né chi ra rang truc trung hoa thyc chit ndm gén ding 44,5% toan bo

bé day cha vat ligu do tir trong chd uén. Truc trung hda xdc dinh kich thudc tir tam cia

ban Kinh udn va ¢é thé tinh todn bé sung vao ban kinh uén 0,445 (44,5%) nhan véi bé

day cta vat liéu.
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CUMPRESSION
/ CHIU NEN

TENSION CHIU KED

Hinh 1-10. Tdc dung luc vao trén ché uon kim loai tam.
¢ Thuat ngif uén.

Né&u vit liéu udn quanh mot ban kinh, ban kinh c6 tam, vat liéu c6 bé day, két
qua c6 hai loai ban kinh udn, mét ban kinh uén trong, mét ban kinh uén ngoai. Khi mé
td uon trong hang khong, thuat ngii ban kinh udén dwgce stir dung 13 ban kinh trong.

¢ Khoang chiéu dai udn.

Khoang chiéu dai uén viét tat BA, 1a chiéu dai yéu cdu cta kim loai tdm dé 1am
chd u6n ¢6 ban kinh udn phia trong cho trudc (né 1a khoang céch tir bat ddu téi cudi
chd udn) do vuodng géc vai truc udn va doc theo truc. Khodng ciach cha ché uén cho
phép dua trén bé day cta vat liéu, ban kinh udn va géc uon.

Hinh 1-11. Trinh bay bang hinh vé thuat ngit uén nhu chi & hinh v&, ché bit ddu
uon va két thiic uén nam trén dudng gidi han uén va chiéu dai truc trung hoa nim giﬁ'a
hai dudng cho phép udn. Vi truc trung hoa khong 1am thay déi chiéu dai BA c6 thé do
trén phan kim loai phang trudc khi udn kim loai.

! A
'.»-"“\\b‘
\b\Q";»\“t‘,
(%] A
FLAT1 \«b'\& _‘,s\“g
MAT PHANG 1 Ve
Kich th udc \

CHO PHEP UON ALES\:«ENCE

FLAT 2 —-rr——gel
MAT PHANG 2
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TRUC TRUNG HOA
NEUTRAL AXIS

M.L.D BEND TANGENT LINES .
Tt PUGNG GIO1 HAN UON ) _
DUONGHUAN TRONG

hﬂk INNER 1O L1nE

QUTER Motmg R
DUUNG (UAN NGOAI

Hy

M.L.D.

MOLD POINT
PIEM CHUAN

Hinh 1-11. Cdc thudt ngit uén.

Géc udn 12 s& do clia vét licu phai udn tir vi tri phing dén hinh dang mong mudn.
Goc clia chd udn bing 180" trir géc uén. PE phan biét géc udn va géc ciia chd udn sé
trinh bay sau.

Hinh 1-12. Chi hai géc trong. G6c trong ctia phia tri 1a 65°, dugc goi 1a géc nhon
vi nhé hon 90°. Géc trong & bén phai 1a 140°, goi la géc th vi 16n hon 90°. Cic thuat ngir
nay sif dung d€ xéac dinh khoang thu lai (lui phia sau). Géc trong 1a géc khong nhon,
khong tii. Trong hinh 1-12 chit ¥ rang géc nhon canh nghiéng vé phia dinh. Géc 65°,
n6 1a géc 90° trix di 25°, do d6 ngudi ta ndéi géc nhon 25 hoac géc con nhon 25°. Canh
géc 1l nghiéng xa tir dinh. Gée 140° né 1a 50%6ng vé6i 90° do d6 ngudi ta néi géc
50" hoac géc con ti 50°,

Kich thuéc duong chudn clia bo phan la tinh tir cudi ciia phin kim loai t6i di€ém
chuén phia ngoai. Diém chudn phia ngoai 13 giao nhau chia dudng chuin ngoai sau khi
bo phan dugc udn. Diém nay chi & hinh vé 1-11. Khi bd phan uén quanh bdn kinh da
cho, kim loai s& khong kéo dai téi diém chuin va yéu cu vat liéu d€ 1am phan nay s&
nho hon chiéu dai téng cha kich thudc dudng chuidn. Géc dudng chudn 1a géc tao nén
bai dudng chuan. Géc duding chudn 14 bang 180 trir di géc udn.

CLOSED GOC NHON OPEN GOC TU

Hinh I-12. Géc nhon va géc ti.

Kich thudc X 1a khoang céch tlr diém chudn dén dudng gidi han udn, kich thude
nay goi 1a kich thugc thu lai. Hinh 1-13 chi khoang cich X (doan thu lai) dé uén géc
nho hon, 16n hon, hoic bang 90°. Lay kich thudc dudng chudn trix di kich thudc thu lai,
ta ¢6 chiéu dai phan mat phang thuoc kich thuée dudng chuin.
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Tir diém gi6i han tai géc vuéng trén dudng chudn, ham s& luong gidc don gian
(Cotang(x)=ké/d6i) cé thé sir dung tinh todn kich thudc thu lai. Hinh 1-13 chi hai tam
gidc vuong tao thanh khi cdc dudng vé tir tam chia ban kinh t&i diém gi6i han uén va
giita diém chuin va tam ciia ban kinh udn.

GOC UON i
BEND ANGLE :

|
gt ¥ -DISTANCE — i
KHOANG X b

Hinh 1-13. Khodng X co phia sau (thu lai)

Khoang giita tam bdn kinh udn (A) va dudng chudn ngoai (D hodc B) 1a tdng clia
ban kinh uén (AE) va bé day cua vat liéu tdm (ED). Pay 1a ding cho ca hai tam gidc,
canh huyén chung cho ca hai tam gidc vuong 13 khodng cach tir diém chuin (C) dén
tam bdn kinh uén (R). Vi ca hai tam gidc 14 tam gidc vuong va hai canh cia né la biang
nhau, canh thir 3 phai bang nhau, nhw vay tit ca cac canh tuong ting phai bang nhau.

Vi hai géc nay hinh thanh nén géc chudn 13 bing nhau, méi géc ciia né phai bang
mot nita gée chudn. Vi géc chudn 13 bing géc 180° trir di géc udn, hai géc phai bang
moOt nira cha 180° trir di géc udn. Trinh bay & day ky hiéu Ba 1a géc udn. Sau ciing, khi
khoang udn trinh bay, ky hiéu BA ]a khoang udn.

Géc thu (setback angle) = mot nira cha (180"- géc udn)
SA 0,5 x (180° B)

Cotang ctia géc thu (SA) la bang canh ké chia cho canh d&i dién. Xac dinh nhu
vy, cotang clia géc lii bang kich thude i chia cho ban kinh uén cong véi bé day vat
ligu.

Kich thudc lui
Ban kinh + bé day

Cotg (SA) =

O day kich thudc 1ai khong biét. Bing nhan ci hai v& cta phuong trinh véi ban
kinh cong véi be day, phuong trinh s& trd thanh:

Cotg (SA) x (bdn kinh + bé day) = Kich thudc thu lai

4-2. Khai trién va sir dung hé s6 K.
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4-2-1. Khai trién hinh hoc.

Tiéu biéu vé dién ta géc udn da trinh bay trong phan thuat ngit géc uén dung cho
stra chita mdy bay.Vi cang 16n s6 yéu cdu tinh todn cang Idn kha nang sai s6 tinh todn,
ngudi ta thudng dé nghi khodng thu lai phia sau ding dé tinh toan trong phan thuat ngit
di chi din & hinh vé. Dé phi hop véi dé nghi nay, chuyén vién k¥ thuat phai sir dung
géc udn vao trong tinh todn yéu cdu. Chuyén vién k¥ thuit ai quan tam dén su lién két
hop 1y béi tinh todn nay nén quan tim doc phin nay. Su quan tam duy nhét & 4p dung
tinh todn s& trinh bay & phan sau (phan hé s K).

Tinh todn nay cé thé tién hanh sit dung mot vai lién hé hinh hoc don gidn. Bit ddu
bang vé don gian phidn udn, dinh diu diém A, ban kinh uén R, diém gii han uén @
trén dudng co s T, va vi tri diém gidi han uén C, vé mét cung cé 1am tai diém chudn A
dé ban kinh cta tdm nay di qua tam bdn kinh u6n. Diém ctia cung cit dudng co s3 ciing
véi vt liéu & trong mat phang sé 1a diém B. Xem hinh 1-14.

B___,... an At MOLD POINTT
PIEM CHUAN T

Hinh 1-14: Khai trién hinh hoc hé s6 K: Bdt ddu

D& don gidn xem xét, tinh hop 1y chi y&u clia mdi bude 1a déng nhat, tuy nhién,
chimg minh biang cong thiic hinh hoc 13 khong thé hién ddy di. Mdi mot chit thé hién
mot quyé€t dinh va cdc s6 thé hién qué trinh trinh by, yéu cdu d€ tao thanh su gidi
quyét. Budc ddu tién néu ra va budc cudi ciing gidi quyét cdi da cho. Thi du, d€ cho dat
dén giai quyét & budc A-1 phai la budge ddu tién cia toan bo.

A-1. V& dudng vudng géc vdi dudng AC (trén dudng chudn) di qua diém A, ky
hiéu diém cat véi cung tron 1a D (Hinh 1-15).

A-2. V& dudng vuong gbéc véi AB di qua diém A, ky hiéu diém cét cung tron 1a F
(Hinh 1-16)
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PIEM CHUAN T

Hinh 1-15. Khai trién hinh hoc hé s6 K: Budc A 1

Hinh 1-16. Khai trién hinh hoc hé sé K: Bude A-2.
A.  Go6c TAE va CAD la bang nhau (ca hai déu 1a géc vuong). Hinh 1-17

TAE = TAC + CAE
CAD = EAD + CAE
TAC+CAE = EAD + CAE
Trir hai v€ cho CAE ta c6 két qua:
TAC = EAD

Hinh 1-17. Khai trién hinh hoc hé s6 K: Két qud A.

B-1. Chia dé6i géc DAE F la diém chia déi chia dudng chia géc cit cung tron (Hinh
1-18)
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Hinh 1-18. Khai trién hinh hoc hé sé K — Budc B-1
B. Go6c TAR =géc EAF =géc FAD (Hinh 1-19)
Hinh 1-19. Khai trién hinh hoc hé 56 K: két qud B
C. Puong FA = duong AR vi bdn kinh ciia cing cung tron. (Hinh 1-20)
Hinh 1-20. Khai trién hing hoc hé sé K: Két qud C

D-1. V& dudng vuong géc véi AE di qua F (Hinh 1-21). DIém cla duong thudng cét
EA, ky hi¢u |a G.

Hinh 1-21. Khai trién hinh hoc hé sé' K: Buigc D-1

D. AFGA va ARTA 14 bing nhau. Ca hai 1a tam gidc vuong c¢6 géc nhu nhau va
cung canh huyén (Hinh 1-22)

Hinh 1-22. Khai trién hinh hoc hé s6 K: Két qud D

E-1. Ve dudng song song vdi GA di qua diém F, diém cit v6i duong BT, ky hieu1a H
(Hinh 1-23)

Hinh 1-23. Khai trién hinh hoc hé s6 K: Buéc E-1
E. Tam gidc HFA va GAF 1a tuong duong (Hinh 1-24)
Hinh 1-24. Khai trién hinh hoc hé s6' K: Két qud E

F. Vi géc GAF = géc HFA va FH=GA=AT (Hinh 1-25). Dudng FA=RA va
HA=FG=RT.
Hinh 1-25. Khai trién hinh hoc hé 56 K: Két qud F

G-1. Goc BAC =géc BAD + géc DAE + géc EAC (Hinh 1-26)
Hinh 1-26. Khai trién hinh hoc hé s6 K: Budc G-1

G.  Goc BAE = goc DAC (ca hai 1a géc vuong) (Hinh 1-27)
Goéc BAE = géc BAD + géc DAE.
Géc DAC = goc CAE + géc DAE
Goc BAD + goc DAE = goc CAE + géc DAE
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Go6c BAD = goc CAE
Hinh 1-27. Khai trién hinh hoc hé s6 K: Két qud G

H. Géce DAF = goc FAE vi goc DAE da dugc chia d6l (xem B-1)
Goc BAD = géc CAE (xem F)

———————

Go6c BAD + goc DAF = goéc CAE + goc FAE
Géc BAF =g6c FAC = goc BAC
Géc BAF + goc FAC = géc BAC
Thay géc BAF cho goc FAC , ta cé:
Go6c BAF + goc BAF = géc BAC
Géc 2 BAF = géc BAC

Go6c BAF = goc (

I. Tang (BAF) =m = tan

BAC
2

FH BAC
g{——

), hoac mot nira géc uén

)2

FH =tang (%—9 )x HA.

BAC

Thay HA =RT (xem F): FH = tang( 5 )X RT

~ Thay FH = AT (xem F): AT = tang(izc )X RT
RT = bén kinh + bé day
AT = tang( B’;C ) X (bdn kinh + bé day)

AT doan phia sau.

BAC la goc uon.

Kich thuéc 1t = tang (2% ") x (ban kinh + bé day)

Kich thuéc 10i = tang (225" ) x R+ T)

Day Ia, kich thude 10 thi bing tang mot nita géc udn nhan véi tdng ban kinh va bé

day vat ligu.
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H -- MOLD POlNT T
Hinh 1-17. Khai trién hinh hoc hé s6 K : Két qfia A

Hinh i- 20. Khai trién hinh hoc hé s¢ K : Két qita C

H

A’-- MOLD POINTT

<. MOLD POINTT
Hinh 1-18. Khai trién hinh hoc hé so K : Két qua B-1 Hinh 1-21. Khai trién hinh hoc hé s6 K : Két qiia D-1

B H A

I MOLD POINT T S
Hinh 1-19. Khai trién hinh hoc hé s6 K : Két qiia B

- MOLD POINT T
Hinh 1-22. Khai trién hinh hoc hé s6 K : Két qhia D
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A .- MOLD POINT T H o A -- MOLD POINT T

Hinh 1-23. Khai trién hinh hoc hé s6 K : Buéc E-1 Hinh 1-26. Khai trién hinh hoc hé s6 K : Buée G-1.

r A" - MOLDPOINTT 2] H A -- MOLD POINT T

Hinh 1-24. Khai trién hinh hoc hé s6 K : Buéc E Hinh 1-27. Khai trién hinh hoc hé so K : Két qua G

A - MOLD POINTT

Hinh 1-25. Khai trién hinh hoc hé s6 K : Két qua F
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4-2-2. Hé s6 K
Thanh lap bang cho hé s6 tang (géc u6n/2). Heé s6 nay goi 1a hé s6 K, (Bdng hé sé

Gdc uon

K cho o bdngl-4. Thay thé hé s6 K cho tang (———2—

trinh trd thanh:

TONG CONG TY HANG KHONG VIET NAM

SO TAY HUONG DAN TRA CUU SU DUNG SRM

Kichthuéclti = K x(R+T)

Khi sit dung bang phai chd ¢ géc uén & bang la géc udn ddy da, va chifl doi %(’m\ la
nim trong tinh toin d€ c6 hé s6 K. Do d6, khi tra ciru hé s6 K cla géc udn 1207, tim
120° & bang va doc hé s6 K & cot bén canh (1.732) thay hé s6 K vao vi tri trong phuong

trinh:

Kich thudc lui

1.734 x (R+T)

Bdng 1-4. Hé s6 K

) vao phuong trinh sau, phuong

Deg. K Deg. K Deg. - K Deg. K Deg. K
1 0.0087 37 0.3346 73 0.7399 109 1.401 145 3
2 0.0174 38 0.3443 74 0.7535 110 1,428 146 3.270
3 0.0261 39 0.3541 75 0.7673 m 1.455 147 3.375
4 0.0349 40 0.3639 76 0.7812 112 1.482 148 3.487
5 0.0436 41 0.3738 77 0.7954 113 1.510 149 3.605
6 0.0524 42 0.3838 78 0.8097 114 1.539 150 37
7 0.0611 43 0.3939 79 0.8243 115 1.569 151 3.866
8 0.0699 44 0.4040 80 0.8391 116 1.600 152 4.010
9 0.0787 45 0.4142 81 0.8540 17 1.631 153 4,165
10 0.0874 46 0.4244 82 0.8692 118 1.664 154 4.33
1" . 0.0963 47 0.4348 - 83 . 0.8847 19 1.697 155 4510
12 0.1051 48 - 0.4452 84 -10.9004 120 1.732 156 4704
13 0.1139 49 0.4557 85 .. -0.9163 121 1.767 . 157 4915
14 0.1228 50, 0.4663 86 7+ 0.9324 122 1.804 . 158 5.144
15 0.1316 51 0.4769 87 709489 123 1.841 159 5.399
16 0.1405 52 0.4877 88 - 0.9656 124 1.880 160 5.671
17 0.1494 53 0.4985 89 . . .0.9827 1250 1921 . 181 '5.975
18 0.1583 54 0.5095 90 1000 126 - 1.962 162 6.313
19 0.1673 55 0.5205 N 1017 127 2.005° 163 6.691
- 20 0.1763 56 +0.5317 92 -.1.035 © 128 2.050 164 7415
21 0.1853 57 0.5429 .93 o053 - 129, 2096. - 165 7.595
22 - 0.1943 58 0.5543 94 - 1072 130 - 2144 166 B.144
23 . 0.2034 59 . 0.5657 . 95 11,00 131, 2194 167 . 8.776
24 0.2125 60 05773 9% . . 1110 Ci32 _2.246 168 9.514
25 0.2216 - 61 0.5890 97 ~ 1130 133 2,299 169 10.38
26 0.2308 62 0.6008 98 1150 134 2.355 170 11.43
27 0.2400 63 .0.6128 - 99 <1170 135 2414 171 12.70
28. 0.2493 64 0.6248 100 1191 136 2475 172° 14.30
29 0.2586 65 0.6370 101 U213 137 2.538 173 ... 16.35
30 0.2679 66 . 0.6494 102 - 1,234 - 138 2.605 174 . 19.08
3 0.2773 67 06618 103 o 1.257 - 139 2,674 175 . 229
32 0.2867 68 0.6745 - 104 . 1.279 140 2.747 176 ~ 2663
33 0.2962 69 0.6872 105 11303 141 2.823 177 38.18
34 0.3057 70 0.7002 106 141327 142 2.904 178 57.29
s 0.3153 71 0.7132 107 ~1,351 143 2.988 179 114,59
36 0.3249 72 0.7265 108 1.376 - 144 3.077 180 inf.
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4-3. So d6 mat phang: Chiéu dai chan.

O so 46 méu phang, chiéu dai chan bat ky 1a chiéu dai cha kich thudc chudn trir di
kich thudc liii. Néu ¢é ban kinh udn & méi ddu cha chi tiét, nhu mang chit U, chiéu dai
mAiu phang clia mang 14 chiéu dai chudn trir kich thugc i duge tinh toan cho mdi dau.
4-4. Tinh toan kich thuée uon cho phép.

Kich thudc udn cho phép c6 thé dugc tinh todn sir dung 3 cong thic khic nhau,
phu thudc mic do chinh xdc yéu cdu. Cong thic chinh xdc nhat 1a sir dung truc trung
hoa xac dinh bang thuc nghiém. Cong thitc khic gia dinh truc trung hoa di qua mot nira
b€ day vit liéu va khdc chi & dudng cung cia ban kinh. T4t ca 3 cong thic tinh todn chu
vi clta dudmg kinh truc trung hoa va hé s6 chu vi bang ty 1& % clia vdng tron ma thuc t&€
hién c¢6 & phdn d6 bing nhan chu vi vong tron véi s6 do chia géc udn va chia cho 360°,
s0 d¢ cua toan bd vong tron. 0 so dé méiu phing, chiéu dai va chiéu rong t5i thidu ciia
vat liéu yéu cdu dé ché tao phin chi tiét goi 1a chiéu dai khai trién va chiéu rong Khai
trién. Néu ca hai khoang lién quan dén ban kinh uén, khoang cich khai trién s& nho hon
tdng clia dudmg chuin lién quan.

4-4-1. Cong thitc hinh hoc (0,5T)
Chu vi ciia dudng tron x4c dinh bang phuong trinh:
C=TIIxD =1IIx2R = 2IT x R

O phuong trinh nay truc trung hoi cho ring di qua mot nita bé day ciia vat liéu (R-
0,5T). Diéu chinh cong thific co sd dé€ phan dnh chiéu dai truc trung hoa, phwong trinh
tro thanh:

C=I1x(D+T)=2II x (R+0,5T)

DE tinh todn kich thudc udn cho phép (BA), phin chia clia cung ban kinh thuc t&€
hién c6 cén dua vao, ¢ day N 1a géc udn.

BA = C x
360

= [T+ (D+T) x2— = 21T x (R+0.5T) x
360 360
Phuong trinh duge trink bay & dang dudng kinh la:
BA = IT1x (D+T)—
360
Va & dang bén kinh 1a:

BA = 211 x (R+05T) -
360
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Loi ich d6i v&i chuyén vién Ky thuat st dung cong thitc nay 12 so lugng tinh todn
it nhat dé dugc két qua mong mudn.

4-4-2. Phuong phdp cong thitc thuc nghiém.
Cong thic thuc nghiém dé xac dinh kich thudc udn cho phép la:

= (0,01743R + 0,0078T)N

G day N 1a géc udn. Cong thitc don gian hod tét ca tri s6 da biét khoi phuong trinh
va thay th€ bing ban kinh thuc nghiém gin ding 12 44,5% bé day cha vat lieu & vi tri
ctia hé 6 0,5T. Cong thitc nay c6 thé nhan dugc nhu sau:

BA=21I1 x (R+0,445T)i
360

[(2x31316) R+ (2x261416) x 0,445T 1x N

= (0,01745R+0,0078T)xN

Su khac nhau giita tinh toidn 0,01745R va thuc nghiém 0,01743R 1a c6 thé ding
trong phin nho dén sai s6 thuc t& va s6 ding chi ¥ 1a sit dung s6 IT trong tinh todn.
Trong trudng hgp nay, su khic nhau 14 khong quan trong vi chi sai s6 & day 1a 0,1%.

Trong ap dung, c6 khdc nhau chut it gitta cong thic thuc nghiém va phuong phap
0,5T don gian hon. Day 1a nguyén nhan khong c¢6 kha ning clia chuyén vién k§ thuat dé
stra chita dung sai nho khi st dung k¥ thuat so dd b tri cha sd tay tiéu chuin. Bé day
cla vat liéu dugc trinh bay & bang 1-3 12 0,0258in, v6i ban kinh 16n nhat 13 10 1an bé
day. Sir dung Kich thudc ndy, su khdc nhau & kich thudc uén cho phép dé uon 90° gitta
phuong phép thuc nghiém va phuong phdp 0,5T 1a nho hon 1/32in, né 12 dién hinh dwoc
tinh todn c6 thé dat dugc dung sai lip khit nhét d6i véi so dé bé tri cla s6 tay.

4-5. So dé mau phang :

So d6 miu phang 1a téng hop tdt ca kich thude can thi€t dé ché tac phén chi tiét tir
mat phang. Kich thuéc miu phang (FPD) diéu chinh kich thudc thu laj nim trén dudng
chuin c6 ban kinh uén. Chiéu réng khai trién (DW) la bang téng tat ca FPD va kich
thudc usn cho phép. Mbi dudng chuin c6 hai diu, do dé kich thudc mau phing (FPD)
va méi dudng chuin 13 MLD (kich thudc dudmg chuén) trir di kich thudce thu lai (Sb)
dau 1 va trir kich thude thu lai ddu 2. Chd nao khong cé kich thude thu lai, tri s6 kich
thude thu lai 1a bang khong (0) va vi vay khong dé ¥ dén

FPD = MLD - Sb, - Sb,

Trong trudng hop phdn géc vuong, kich thude thu lai chi c6 & mét ddu c6 chan,
nhu vay cong thitc don gian la:
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FPD = MLD-Sb;-0 = MLD - 8b,

Thi du, tinh todn ché tao géc 90" 1ix vat liéu day 0,040 in, c6 chan véi kich thude
dudng chuin 1a 2,000in va ban kinh uén 13 0,125in. Budc ddu 1a xdc dinh kich thudc
thu lai. Budc hai tinh todn kich thudc uén cho phép. Kich thudc thu lai va kich thudc
uén cho phép sit dung vao budc 3 dé tinh todn chiéu rong khai trién. Budc 1 sit dung
bang hé s6 K (bdng 1-4). Bude 2 va 3 dugce tinh todn st dung ca hai phuong phap thuc
nghiém va hinh hoc. Chuyén vién k¥ thuét phai nhé rang sy khic nhau gifra chiéu rong
khai trién xdc dinh béi hai phwong phdp khac nhau khong ding ké.

* Tim kich thude lii (kich thuée -X)
X =KxR+T)
= 1,000 x (0,125+0,040)
= 1,000 x 0,165 = 0,165in{4,191mm]
. Tim kich thudc uon cho phép.
Theo thuc nghiém: BA = [(0,01743R)+(0,0078T)] x N
= [(0,01743 x 0,125)+(0,0078 x 0,040)] x 90
= (0,00217875 +0,0003120) x90
(0,00249075) x 90
= 0,22416750= 0,224in[5,69mm]

Theo phuong phdp hinh hoc:

BA =21 x R+(L)x2L
2 360
0,040 90
) x—-
2 360
—2n  x(0,125 + 0,020) x 0,250
=21 x0,145 x 0,250=2r x 0,036
=0,072n = 0,228
. Tim chiéu rong khai trién

=2n [0,125 +(

Theo phuong phdp thuc nghiém:
DW = MLDyyni - SBuini + MLDuan2- SBianz +BA
= 2,000- 0,145 +2,000 - 0,145 +0,224
= 4,000 - 0,290 + 0,224
= 4,000 - 0,066 = 3,934
Theo phuong phap hinh hoc:

DW = MLD, 01~ SBiani + MLD a0z - SBupanat BA
= 2,000- 0,145 +2,000 - 0,145 + 0,224
= 4,000 - 0,290 + 0,228
= 4,000 - 0,062 = 3,938.
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4-6. Bang kich thudc uon cho phép

Béng kich thuéc usn cho phép ¢é thé sir dung cho kim loai, né 1am gidm tinh todn.
Tri s6 chi & bdng 1-5 1a phit hop kim loai tdm khong sét nhu hop kim nhoém va c6 duge
1l cong thic thuc nghiém d3 trinh bay & trén. Hop kim thong dung chi 16 1a 2024-T3,
2024-T4, 2017-T3 v. v.. phia phai cla bang chi ban kinh u6n nho nhdt dé sir dung cho
cdc loai bé ddy vat liéu dugc néu ra. Thi du udn vat liéu 2017-T3 day 5/32in c6 bdn
kinh uén nhé hon 15/32in khong duge sir dung.

Dé tao hinh ding udn 60° & hgp kim nhom c¢é bé diy 0,040in[0,102mm] va ban
kinh uén 1a 3/16in[4,76mm]. Tim bé day tai hang trén clng cta bang 1-5 la 0,040in va
ban kinh udn & cdt ngoai ciing bén trai 1a 3/16in, déng ra ta ¢é ban kinh udn 0,00358.
Dé tim kich thuéc uén cho phép, nhan 0,00358 (kich thuéc udn cha 1°) nhan véi 60 dé
xdc dinh kich thudc cho phép uén 60°. Do d6 kich thude udn cho phép 1a 60 x 0,00358,
hoac 0,21480in[5,46mm]. Pay 1a s6 lugng vat liu yéu cdu dé gia cong uén theo y

mudn.

Bdng 1-5. Kich thuéc uon cho phép ciia kim loai tdm khong sdt cé géc 1°
(Bé day va ban kinh ¢6 don vi la in)

Thick- :
ness~b 016 020 022 02% 028 032 040 .ON5 051 064 072 081 K )) .128 ¥ ¥e
Radius
Y 00067 00070 00072 .00074 .00077 .00079
¥ 00121 00125 00126 .0012% .00131 00135 00140 00144 00149 00159 00165
Y 00176 00179 CO1BO .00183 .00186 00188 00195 .00199 00203 .00213 .00220 00226 .00234
¥ 00230 00234 00235 .00238 .00240 00243 .00249 .00253 00258 .00268 .00274 .00281 .00289 _00317 .
% 00285 00288 00290 .00292 .00295 00297 .00304 00308 .00312 .00322 .00328 .00335 .00343 00372 00394
e 00339 00342 00344 .00347 .00349 00352 .00358 00362 .003567 .00377 .00383 .00390 .00398 00425 .00449 00473
% 00394 00397 00398 00401 .00403 00406 00412 .00437 00427 00437 00437 00444 00452 .00481 00503 00528
% 00448 00451 00454 00456 .00458 00461 .00467 .00471 .00476 .004B6 .00492 00499 .00507 00535 Q0558 .00582
% 00503 00506 _.00OS07 .00510 .00512 00515 .0052t .00526 .00530 .00540 .00546 .00553 00561 .00590 .00612].00636
¥ K557 00560 00562 00564 .00567 .00570 00576 .00S8C 00584 .00595 .00501 .00608 .00616 .00644 .00667|.00691
% .00612 00615 00616 .00619 .0062% 00624 00630 .00634 00639 .0064% .00655 .00662 .00670 00699 .0072131.00745 20240
X 00666 .00669 00671 .00673 .00676 00679 .00685 .00689 .00693 .00704 00710 .00717 .00725 .00753 .00776 .00BOO
% 00721 00724 00725 00728 .00730 .00733 00739 .00743 .00748 00758 .00764 .00771 00779 00808 .00830 .00854
He 00775 00778 00780 .00782 00785 .00787 .00794 00798 .00802 .00812 00819 .00826 .00834 00862 Q0884 .OD90S
™. 00829 .00833 00834 .00B37 .00839 .00842 .00848 .00852 .00BS7 .00867. 00873 ..00880 .00888 .00917 .00939|.00963
% .00884 00887 00889 .0089% .00894 .00896 .00903 .00907 .00911 00921, .00928 .00935 .00942 .00971 .00991]|.01018
& 00938 008942 00943 .00945 00948 .00951 00957 .00961 00966 .00976 00982 .00989 .00997 01025 .01048[.01072
% 00993 .00996 00958 .01000 .01002 .01005 .01012 01016 01020 .01030 .01037 .01043 071051 01080 .01102%.01127
"% 01047 01051 01051 01055 .01057 01058 .01065 .01070 01073 .01083 .01097 01098 01105 01133 01157 01181 2017-13
* 01102 01105 01107 01109 01112 00114 01121 01125 01129 .01139 01146 01152 01160 .01189 01236
% 01156 01160 01161 01164 01166 .01170 01975 .01179..01183 01193 .01200 .01207 .01214 .01245 .01266 101290
e 01211 01214 01216 01218 .01220 .01223 01230 01234 01238 .01248 01254 01261 .G1269 .01298 .01320 |
B 01265 01268 01269 01273 .01275 01276 01283 .01288 .0129% 01301 01309 .01316 .01322 01351 01374 |
% 01320 01323 01324 01327 .01329 01337 .01338 01343 01347 01357 01363 .01370 .01378 .01407 .0v1429}).
" 01374 013768 01378 01381 .01384 '.01386 01392 01397 01401 .01411 .0v418 01425 .01432 01461 .01484|}.
e 01429 01432 01433 01436 .01438 01441 01447 01451 01456 .01466 01472 01479 01487 01516 .01538 202413
e 01483 01496 01487 01490 .07493 01494 .01501 01506 01509 .01519 .01527 01534 01540 01569 .01593] 01617
% .01538 01541 01542 01545 .01547 .01550 .01556 01560 _.0IS65 .01575 01581 .01588 .01596 .01625 .01647( .01671
™ 01592 01535 01596 .01599 01602 .01604 01616 .01615 01619 .01629 .0163% .D1643 01650 .01679 .01707|.01726 202476
e 01646 01650 01651 .01654 01656 01659 .0166% .01669 01674 .01684 01690 01697 01705 .01734 .017% 01780
e 01701 01704 01705 01708 01711 01712 01718 01724 01727 01737 07745 01752 .GA7%8 01787 .01810 01835
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q CHUONGV )
CONG VIEC CHUAN BI VA VE LAY DAU HINH VE CHE TAO

5-1. Bé mat lam viéc.

Trudc khi bat ddu cong viec lap so d6 bo iri stra chita mdy bay, chuyén vién k¥
thuat phdi tim mat phang lam viéc t6t, nhu cdi ban thg ngudi hoac cii bang phang,
nhan. TAm mat phang tot 13 1y tudng d€ sit dung cho tdm vat liu nho 1ap hinh v& bo tri.
Khi lam viéc véi tdm vat liéu 16n, diéu quan trong tranh lam cong né; do dé dé lam t6t
cdn dat tdm trén bé mat ban 1am viéc. DE bdo vé mat duéi cha vat liéu khoi bat ky mot
hu hdng nio c6 thé, ngudi ta 16t miéng gidy day, ni da hoiic gb ddn giita bé mat vat licu
va bé mat Jam viéc.

5-2. Chit 16ng lam nén cho liy dau.

Chit 16ng lam nén 14y ddu c6 nhiéu loai khic nhau st dung viao bé mat kim loai
gitdp cong viéc vach diu c¢6 mau sdng rd, khi chuyén vién k§ thuat cit theo dudng vé
hoac dudng vach diu. Trong s6 chét 16ng hoac son sir dung c6 cromat kém, chit long
xanh, son trang min, v dung dich déng sulfat. Son sit dung s& dé tao dudng vach bing
miii vach hoac dung cu ldy ddu khic va dau lai rd.

5.2.1. Cromat kém.

La son 16t kim loai ¢6 thé phun vao bé mat 16p phtt méng. N6 khong chi 1a 16p
nén mau t6t dé t4m méu st dung vao viéc vach ddu ma con tic dung bio vé bé mat
trong khi lay dau. N6 c6 khd nang phong ngira gi va gidp phong ngita xudc. Cromat
kém khong cdn loai bd khoi phan chi tiét sau khi 14y ddu va tao hinh ddng xong.

5.2.2. Chdt long xanh.

Ciing dugc goi chdt mau xanh Dykem, dugc quét trén bé mit kim loai. Tuy nhién
ca hai duong vach ddu va bit chi déu thiy 1o & trén bé mat kim loai phit Cromat kém,
trong truong hop chat long xanh thi khong. Pudng vach didu thidy rd 6 trén nén t6i,
nhung dudng but chi thi khé thdy. Hod chdt chat long xanh thuc chét 1a bot miu xanh
hay tim hoa tan trong c¢6n hodc dung moi tuong tu. N6 khong bao vé kim loai chéng lai
gi nhu tic dung k&t hop nhu son, do d6 né phai loai bd khoi phdn chi tiét bang cén hodc
dung méi phi hop khéc.

5.2.3. Son trdng min.

Hoa tan trong nudc, c6 thé sir dung madt vai loai cho cong viéc 14y dau. D€ dam
bao chac chin riang nd s€ bi loai khoi khi ¢ nude tic dung, ngudi ta son thir trén miéng
kim loai phé liéu.

5.2.4. Chdt long lam nén ldy ddu khdc la dung dich Sulfat dong.

Nhimng dudng vach trén sit thép thay ro khi dung dich duge quét trén bé mit. Do
tac dong hoa hoc, 16p pha ddng két tha trén bé mat sat hoac thép. Cic dudng vach hién
ra mau thép sing nhd 16p phtt mau déng. Dung dich suifat dong khong sir dung trén bé
mét nhom va hop kim nhom. Sir dung vach ddu bang bit da trén thi truong sé khong
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1am héng kim loai, "né khong bi nhot", c6 thé diing thudc méiu 14y ddu ma c6 thé tdy
bang axeton.

5-3. Vé hinh dé gia cong:

Kiém tra ban thiét k& dé c6 k& hoach truyén vao vit liéu, chuyén vién k¥ thuat sé
¢6 du kién cong viéc cdn than. N&u phén chi tiét lam nho, ngudi ta ¢6 thé 1am tir mi€ng
kim loai nhd con nguyén ven, cé kiém tra cdn than bao dam khong cé vét xudc, vét
vach. Néu khong tim dugc mi€ng kim loai dat yéu cu, ngudi ta ¢6 thé cit mot miéng tir
tam. kim loai 16n d€ tranh lang phi.

Trong nhiéu trudng hgp cé thé 1dy dau trén miéng cactéong hoac gidy cing trude
khi 18y ddu vao kim loai dé cat, & day dac biét chd § dén hinh ddng phic tap va ¢ tinh
todn dén tdc hat cla sai s6. Phuong phdp nay dac biét thich hop véi Iinh vuc st dung, &
ché tién hanh slra chita hoac & trén mdy bay. Ngudi ta dinh diu chd chat lugng kém dé
san pham slra chita (6t bang tit ca cdc dudng dinh ddu va chi din tranh sai. Chuyén
vién k¥ thuat ¢ thé gin gidy 1dy ddu vao mdy bay bing bang dinh hoac chét dinh tam
thoi khdc khi kiém tra ding kich thudc va hinh ddng.

5.4, Canh chudn va dudong chuin.

Khi chuyén vién k¥ thuit x4c dinh ding mot canh ciia tdm kim loai & trén mdy cét
phang hoac néu tdim c¢d moét canh thang sdn, ma canh c¢é thé sit dung nhu canh chudn.
Canh chudn dung lam dudng d€ do kich thuéc khac nhau, nhu vay lam ting do dong
déu va chinh xdc clia cong viéc. Néu c¢6 hai canh do vudng géc véi nhau 1 t6t hon dé
khi tién hanh c6 thé nhan duoc do chinh xac Ion khi ldy dau. Khi ¢ thé, nhiing canh
chudn nay s& la canh chia phdn chi tiét hoan thién. Tuy nhién, néu phan hoan thién cé
dudng bién khong déu, ngudi ta cé thé chuin bi thich hop mot hoac hai mép chudn du
cho né c6 mat di khi phan chia niy cia vat liéu cat ngang sau khi hoan thién phén chi
tiét.

Khi dung cu cat 1a khong cé thé hodc khi né khéng thuc t€ dé tao canh chudn,
dudng chudn sé v& hoic trinh bay thich hgp hon hai duong vuéng géc. Day phil hop chi
tam thoi va khong c6 lién quan 161 dudng khéc trir 1a dudng chuin, hodc né c6 thé 1a
dudng tam coa 16. Trong phuong phdp nhu dudng tam cho todn bd phén chi tigt ¢6 thé
ding nhu dudng chudn. Trong trudng hop d6, chuyén vién k¥ thuat vé dudng vudng géc
vGi dudng tdm cta phan chi tiét, nhu vay dat duge hai dudng mong mudn.

Canh chuan va dudng chuin cé thé hiéu ding hon néu né sit dung vé géc, dudng
song song va dudng cit nhau do yéu cdu trong 14y ddu. Tuy nhién, nhén thitc ding cia
thuat ngit, dudng co s& la dudng chudn vudng gée, do dé, né 1 diing véi k¥ thuat goi la
dudng chudn, canh chuén nhir di trinh bay trude.

5-5. Giir gin vat liéu trong khi Iay dau:

Chidng t6i da noéi tim quan trong khong thé lang phi vat liéu do cat mot phin cia
tam. D6 con la van dé kha nang suy dodn t6t dé tranh cdt tir giita tdm. Chuyén vién k§
thuat ¢6 ging 1ay dau doc theo canh hién ¢6, cdn lai clia vat liéu khong bi hu hai va ¢6
thé sir dung ti€p sau niy. Chuyén vién k§y thuat ai deo déng hd, nhén, phai cin than chd
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v & day khong dé xude vat Héu. Di (,huyén dung cu, thiét by trén vat liéu ciing la
nguyén nhan gay hu hong vat liéu. Khi cdc khéi, trong lugng sir dung dé giir tdm
mau hoic ducmg trén vat liu, nod pha1 phang nhidn & mat dudi hodc 16t bang da, né
khong ¢6 goc sic hoac phdn nho c6 thé gay hu hong dudng truc. Kich thude usn
cho phép phu thudc vao vat liéu. Nhitng nha ché tao mdy bay bang kim loai tam
phai phun 16p phit mong con polyvinyl (PVA) hoac polyvinyl cloride (PVC) vao
trén tdm kim loai méi d€ phong ngira vét tay. Son phu vang - xanh nay la dung
dich nudc va nhat thiét phai 1am sach dé€ gia cong va son.

Khi 1ay d4u, dudng phai nhé va rd, t6t nhit ding but chi, nhung luon ¢6 nguy
co ma chuyén vién k¥ thuat ¢é thé 1am xudc, dac biét trén hop kim nhom. Khi
xudc ¢ trén tam nhom phii boc (ma) hoic trén tdm chéng gi tong tu khdc, né 1a
nguyén nhan gay hu hong. Vi nhom ma, tao nén hai 1dp gom nhom tinh khiét va
161 hop kim nhém citng, 1am xu6c bé mat 13 thira nhan dé hop kim nhom bi gi. Doi
véi 1i do nay, phan hoan thién s& khong c6 xude hoac bat ky vét vach nao. “Xude
I6p phit nhom 14 1am hong 16p phi™.

Vi ¢6 trang thai ¢ng suat va hién c6 su thay déi trong hoat dong cita may bay.
vél xude trén bé mit kim loai nhom hoac mot vai kim loai khdc, ¢6 thé phat trién
thanh rach tir chd xuée. Tat nhién, day sé 1a két qua hu hong bo phan va ¢6 thé tén
hai dén mdy bay. Day khong c¢6 nghia 12 miii vach s& khong sir dung trong cong
viéc 14y dau. y nghia don gian cla né la tao vét xudc khi lay ddu sé cit di khoi
phan hoan thién. Dudng hodc mau lam tir kim loai t&m c6 phi I6p chét long ding
dé 1dy ddu. Danh diu sao chép & day that rd, cdc dudng chinh xac va khong ¢6 hai,
vi phan nay khong lap vao mdy bay. Biit chi den (graphit) ding ddnh ddu trén kim
loai tdm phai sir dung cédn than dé khong ¢6 dudmg biit chi vé trén phin hoan thién.
Biit chi graphit s& 1a nguyén nhan mot it tng suét tap trung & trén bé mat kim loai
do hau qua luc an vao dau biit chi khi ddnh dau. Thém vao dé, con lai mot chit
graphit trén bé mat kim loai s€ 1a nguyén nhan gay gi. Pudng bt chi den chi ké &
mép ma s& cit di va dé ddnh dau tam 18, khong ddnh dau trén kim loai ma sé tao
nén phan hoan thién. Néu, vi 1y do nao d6 sir dung biit chi la thich hgp, chuyén
vién k¥ thuat phai phi ché dé bang bang dinh va ddnh diu vao bang. Chuyén vién
k¥ thuat sé thdo tat ca vach dau va chat dinh khoi kim loai khi bang dugc thio ra.
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CHUONG VI '
CHE TAO CHI TIET KIM LOAI TAM.

Tuy ring thuong khong goi nhu trén dé 1am bo phan phitc tap cia mdy bay,
chuyén vién ky thuat phai ¢6 mot s6 hiéu biét v& phuc vu k¥ thuat. Ché tao chi tiét kim
loai tdim dodi hoi cét chinh xéc kich thude, udn |, kéo gidn, chun.

Trude tién dé gia cong chi tiét, chuyén vién k¥ thuat phai xac dinh kich thude cua
chi tiét dé ché tao, theo ban thi€t k€ hoiac theo mau dé sao. Trude tién, yéu cau & day
phai sit dung phuong phdp lay dau.

6-1. Duong:

Dudmg 12 mau tr né hinh déng va kich thudc chi tiét c¢6 thé duge sao chép. Dudng
¢6 thé 1am tir tdm sat ma, tAm thép, tdm nhom, hoac kim loai khdc. Kim loar duge pho
chat 1ong 14y dau, son 16t cromat k&m, ma dong (d6i vdi kim loai 1a thép, sit), hoac mo:
vai vat lieu khdc ma c6 thé tridy xudc hoac danh ddu dé xdc dinh chinh xdc cac dudng
kich thudc. Sau khi tit ca cic dudng kich thuge duge danh diu chinh xdc trén dudng,
ngudi ta cat dén hinh ding yéu cau. Néu chi mot chi tiét can ché tao, lam dudng khong
cin thiét, thay cho 1am dudng 1a 1am chi tiét yéu cdu, & mot s chi tiét ché tao, sit dung
dudng bdo dam chinh xdc va gidng nhau gita cac chi tiél.

6-2. Cat Kim loai tam:

& muc trén cia phin nay da gidi thiéu cic dung cu khac nhau str dung d¢ cat kim
loai tdm. Lua chon ding dung cu phu thude kich thude cta kim loai cit, ca bé day va
kich thudc bé mit, bdi chiéu dai va hinh ddng cét, va bdi ¢6 thé tiép can vat liéu vdi
dung cu cat. Néu chuyén vién 1am viéc véi kim loai méi va cat né dén hinh ding va sira
dé lap dat, dung cu 16n 12 thuong sir dung it nhat cho khi phoi gia cong dat dén kich
thuéc duong bao hoan thién. Néu chuyén vién ky thuat 1am viéc ¢ ngoai hodc trong
mdy bay, dung cu nhe, chay khi nén va dung cy cam tay la thuong duge sir dung. & day
thuong yéu cdu sir dung kéo cét, dung cu cit gam va cua dé cat di chd hong va giila,
khoan dé chuén bj chd lap dat thanh phdn méi. Khi cit kim loai, diéu quan trong doi
vGi chuyén vién ky thuat phai hiéu thé nao dé sit dung ding mdi loai dung cu, ma hu
hong ¢6 thé do sir dung sai dung cu. Thi du, khi sit dung mot s& loai méy cat, mép bat
ddu hodc két thiic ctia vat cat, may cat xé chit kim loai trude khi bt ddu dé cat ding, &
dung cu nay, kim loai s& bat ddu tlr dau cua ludi cat, va cit sé dimg trude khi chay khoi
ddu kia ludi cat. Kim loai ¢6 thé chuyén dich vi tri va tiép tuc cat tién dan téi khi toan
bo chiéu dai clia phoi duge cat. Néu chuyén vien ky thuat khong ndm chic dung cu sé
thuc hi¢n. anh hoac chi s& sit dung cét thir miéng kim loai vun trude khi ¢it phoi dé sir
dung vao mdy bay.

Khi st dung kéo cat hang khong, chi ¥ rang mét vai kéo duge thiét k€ dé si dung
cat cung luon bén trdi, mot s6 cit cung luon bén phai, mot vai cdi cat thang. Diéu quan
trong la sir dung diing loai kéo theo yéu cau cta cong viéc:

Khi cat kim loai, chuyén vién k¥ thuat s&¢ mic quan o bao ho lao dong va trang bi
bao vé¢ thich hgp vii loai cong viéc cat. Pac biét chid trong bao vé mat khi cat  bang
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dung cu mdy va khi lam viéc vdi dung cu cAm tay ¢ ngang tdm mat. Tay cAm cdt kim
loai tdm c6 thé bi ¢t vao da chuyén vién ky thuat néu ging tay va quin 4o bao ho lao
dong bi som rach. N&u c6 thé, mép sic s€ bi loai bd ngay sau khi cat.

6-3. Uon chi tiét :

Udn phan kim loai tdm thanh san pham, yéu cAu udn ding cdc dudmg chi dan
phai sir dung. Loai va vi tri cha dudng cht dan phu thudc vao loai mdy udn sir dung.
Thong dung nhét loat may udn gia cong kim loai tdm mdy bay la may udn goc, né da
duoc trinh bay trude phan nay. Vi udn bat dau tai dudng danh gidi uén, dudng nay sé
¢6 vi tri nam dudi dudng tam cta thanh lugn tron & trén may ép nhu & hinh 1-28, & vi
tri nay duomg danh gidi uén (BTL) sé cich xa duong ngam, do d6 dudmg khac ndi dén
phdi dugc xdc dinh dé nhin tham khao. Dudng ndy goi la duong ngam va vi trf clia no
xdc dinh khoang cdch cta ban kinh lugn tir BTL. Duong nay chi & hinh 1-28. Khi chi
tiét dat trén mdy ép, dudng ngdm & thing phia dudi ddu ciia thanh luon tron, & day (4t
nhién vi tri dudng BTL & thing phia dudi tdm cia thanh Iron trdn vi udn sé tao hinh
ddng giita cdc dudng gidi han udn.

Chuyén vién ky thuat c6 thé tim dudmg chuan 13 mot duong dé lwa chon dé sir
dung khi giai quyét tdm vat lieu 16n hon. Dudng chudn gi6ng khdi niém chinh nhu
duong ngam, nhu vay 1am tang kha nang thong dung ctia cdc loai may ép udn Khic
nhau. Khi ép nén phdi dat ding, thanh lugn tron cdch diu bé may ép mot khoang bang
bé day vat liéu. Bang danh ddu vi tri twong ty dén dudng ngam nhung bd sung mot hé
day vat lieu d€ kich thudc tac dung nhu 13 duong chufin, chuyén vién k¥ thuat c6 thé dat
mép cia bé mdy ép dong 1én trén dudng chuén.
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Hinh 1-28. Xép dat kim loai tam trén mdy uon cong.
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Né&u mdy gia cong nhu may ép nén khi sit dung, dudng ki€ém tra ding dé xic dinh
vi tri ctia chi tiét goi la duong udn va dugc xic dinh giita hai dudng gidi han uén. Vi tri
cta kim loai & trén mdy ép nén chi G hinh 1-29.

THANH UON (HOAT DONG
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Hinh 1-29. Uén béng nén hodc ép thang ditng

f B £ 5y

ot —-—1 , SO0 ]
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hop——— 2.394 ™~

5.288

Hinh 1-30. Xdc dinh vi tri cia 16 véi mdu d€ uon

Ngudi ta nhan manh rang cin thiét phi rat cin than dé san phim uén ding. Vi tri
cta kim loai dat trén mdy ép va thuc t€ ti€n hanh udn yéu cau tit ca phai chinh xdc dé
dam bao udn dat yéu cau qui dinh.
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Mot khi kim loai dat & vi tri chinh xdc trén may ép, tdm udn dugc nang lén téi khi
dat géc mong muon tao hinh dang. Kim loai s& ¢é duong cong Idn hon moét it géc mong
mudn, vi kim loai s& dan héi trd lai mot it khi tdm uon ha xudéng dudi. Tinh toin chinh
xac lugng yéu cdu udn qud dua trén loai vat liéu gia cong va bé day clia n6.

Khi 16 di khoan & mot chd nao d6 & ddy hodc thanh bén cha chi tiét trude khi chi
tiét udn, kich thuéc dudng tam 16 xem nhu kich thuéc dudng chudn. Kich thudc nay chi
& hinh 1-30. D€ tim chinh xé4c tam 16 tir canh trdi ciia chi tiét, kich thuéc dudng chuin
va kich thudc cia tam 16 duoc cong lai va kich thudc lui cla toan bo ché udn nam giita
canh trdi va tim 16 duoc trix di. Hinh 1-30, diéu quan trong 13 xdc dinh kich thudc chiéu
rong Khai trién ciia kim loai dé tao hinh ddng cia chi ti€t dugc trinh bay.

D€ xdc dinh tam 16 A tir mép trdi, kich thuéc dudng chudn cla thanh rdi dugc
cong vdi kich thuéc dudng chudn tir thanh trdi dén tam 16 va kich thudc 10i clia chd udn
trai sau dé duge trir di.

1,000 + 1,500 — 0,106 = 2,394in[60,8mm]

Tiép theo dé xdc dinh tam ciia 16 B, t4t ca kich thudc dudng chudn tir canh trdi cha
chi tiét téi tam cha 16 B duge cong lai va kich thudc thu lai cla ca hai ché udn duoc trir
di.

1,000 + 4,000 + 0,500 — 0,212 = 5,288in[134,32mm]
Khodng thu lai 0,212 13 t6ng khoang thu lai cda ca hai ché uon.

6-4. Uon kim loai tdm:

Bat cit & dau cé thé kim loai phai G truéc khi uén dé€ giam ung sudt bén trong vt
lieu. B3 sung vao di€u dé thich hop cho chd uén géc 90° dé tao thd clia vat liu. Néu
vat liéu b trude khi tao hinh dang, n6 cin ¢é do cing bang nhiét luyén. Uén kim loai
tdm da trinh bay trudc, tuy nhién thuc t& phai dugc trinh bay lai rd hon. Néu cé thé, chd
udn cla kim loai tdm phai 1am ngang qua 16p thé. Diéu nay lam gidm chiéu huéng cia
kim loai ddn dén rach. Trén tAm nhom nguyén dang, thd cé thé thay, tuy nhién trén tAm
nhom trang boc, thd khong nhin thiy ré. Binh thuong, thé clha tdm nhoém tring boc
chay doc chiéu dai toan bo tam. Ngodi ra, chit va s6 chi thi chia nha ché tao 1a x&p thing
hang vdi thd.

Quy trinh ché tao uén don gian 13 nhu sau:

1. Cat tdm kim loai yéu cdu dén kich thuéc doi hdi cla chi tiét, sira ba via va lam
nhan mép.

2. Xac dinh chinh x4c ban kinh dé uén.

3. Tim ding thanh lwgn tron dé 1ap dat vao may ép.

4. Mdy €p phai sach va khong con hat va manh vun kim loai.

5. Xét thdy dudng ngdm dugc dinh ddu chinh x4c trén Kim loai uén.
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6. Lip dat kim loai vao may ép véi dudng ngdm vi tri nim duéi thanh udn.
7. Kep chat kim loai vao vi tri nh& xa kep.
8. Diéu chinh cic dudng & trén may ép dé c6 géc udn yéu ciu, tinh dén dan héi trdy
lai.
9. Quay tam udn téi cdi ¢t chan ding.
10. Thédo chi tiét un va kiém tra ché udn theo ban vé.
Néu ban kinh uén qua 16n, khong gia cong & trén mdy ép tdm tiéu chudn, né cé

thé thuc hién uén & trén may ép thing dimg véi thanh luon tron chinh xdc. Néu ban
kinh u6n vin con 16n hon yéu cdu, mdy uén con lan kim loai c6 thé sir dung.

6-5. X4n bac:

Khi géc tang do cing duoc lién két vao kim loai tdm ngang qua ché ndi, nd ludén
ludn cdn x&n bac. Xdn bac dugc thuc hién bang thanh xdn cé kich thudc ding hoic
bang dung cu phan xudng ché tao. Thanh x4dn hodc khuodn xan c6 thé lam bing kim loai
hodc gb cing. Néu ¢6 s6 luong 16n chi tiét cdn xan bac, kim loai duoc sir dung dé ché
tac dung cu xan. Chi ti€t x4n bac chi & kinh I-31. Nguyén tic ché tao xdn dugc trinh
bay & hinh 1-32.

L y =
JOGGLE \".J_: EPTHOF CHIEU SAU
CHO XAN BAC 1 JOGGLE  XANBAC

Q

Hinh 1-31. Chi tiét xdn bdc

KHOI XAN

EP o P
JOGGLE BLOCK , » AN BAC
PRESSURE VAT LIEU BE XAN BA
CANH XA FLANGE MATERIAL
. TO BE
___________ — JOGGLED

f \JOGGLE BLOCK

t PRESSURE I
KHOI SAN

LUC EP

Hinh 1-32. Cach lam xdn bdc.
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6-6. L.am cong xa.

Che tao xa cong cdn kéo gian hoac chun xa, hinh 1-33 chi din nhitng thi du vé
timg trudng hop. D€ 1am cong xa vio trong, né cdn phai chun xa kim loai, & day c6 thé
thuc hién mot s6 cach. Mot phuong phap chun xa 1a st dung khéi V ché tao bang gb
hoic kim loai. Néu khéi V 1am bang kim loai, cdn phai luon trdn mép cha né dé tranh
hu hong chi tigt. Dé chun xa, x4 géc duoc dat trén khéi V nhu chi dan & hinh 1-34, va
xa dugc dap bua vao canh véi hanh trinh vira phai bing bia mém. Dap biia nhe vao phia
trong xa géc dé phong ngira xa uén ra phia ngoai. Chi tiét dugc chuyén dong lién tuc
ti€n va 10 di qua khoi V ma dap nhu gd dé c6 hinh ding déu. Néu thdy bi udn cong &
xa, né dugc loai bang dung khéi gb phang dé 1 phang. Néu may chun kim loai c6 thé,
lam cong xi d& hon lam béang tay. D€ 1am chi tiét véi xa cong ra ngoai, xa phai dugc
gidn nd. Viéc nay luon luon lam béng sit dung bia mady hoac mdy kéo gidn kim loai.
Xa dat mat phang dua vao bé cha bta va lién tuc chuyén dong tién va 1bi dudi hanh
trinh dip bua tdi khi dudng cong mong muén dat dugc. Néu kim loai gia cong ciing
qud, G n6 la can thi€t trude khi ti€p tuc qué trinh kéo gidin. Néu bia may 1a khong thé,
xi ¢6 thé dung bia tay dé 1am gidn nd kim loai, chun hodc gidn xa kim loai cé thé lam
tot nhdt va dé nhat bang phuong tién may chun hodc gian, nhu da trinh bay & trén.

Hinh 1-33. Cdc loai xa cong khdc nhau.
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PLASTIC, RAWHIDE OR BUA NHUA,

/ LEAD HAMMER DA, HOAC CHI

o
CROSS SECTION
1TET DIEN NGANG
WOODOR . .
METAL  KHOIGO HOAC KIM LOAI
BLOCK .

Hinh 1-34. Chun canh xa goc (co rit kim loai)

D€ tao chi tiét cong & mot x3, nhu chi & hink 1-35, so d6 mit phéng trinh bay ché
tao v kim loai dugc cit dén kich thudc yéu cdu, nhu chi & hinh 1-36. Khoi tao hinh
dang ché tao bang gb cing hoac kim loai ¢6 kich thudc va hinh ddng phi hop véi chi
tiét, kim loai dugc kep chat & giita khéi khuon trén ma Kep ét6 nhu chi dan, va xa dugc
tao hinh dang bing bita chun. Khéi ném gé cing gilt d& kim loai & phia d6i dién hanh
trinh bia dap dé phong ngira kim loai khéi cong vénh. Hanh trinh bda dap déu doc theo
chiéu cong cia xa, chun tir tir kim loai téi khi xa c¢é do cong mong mudn.

CHEM GO L

CUNG BUAGO CUNG
HARDWGOD HARDWOOD SHRINKING
WEDGE MALLET

FLANGE BEING \
SHRUNK CANH XA

PANG CHUN
HAM KEP

VISE
JAW

FORM BLOCKS KHOITAO HINH DANG
Hinh 1-35.Tao hinh dang dua vao chi tiét cong.
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IR

CROSS SECTION TIET DIEN
AFTER NGANG SAU
FLANGING  gHIUON

CROSS SECTION
BEFORE
FLANGING

TIET DIEN NGANG
TRUGC KHIUON
Hinh 1-36. S¢ d6 mdt phdng chi tiét cong dad thanh xa.
6-7. Lam 16i kim loai.

Ché tao nhiéu chi tiét doi hoi ¢6 do cong phiic tap, khi lam bing tay, dugc thuc
hién bang dap 16i. Quy trinh ndy yéu ciu sit dung bia gd tron va bao cit hoac khuon.
Chi tiét nhu vAy hop ly 1a ludn ludn tao hinh dang trén bao cit.

Cic loai bao cdt dé dap 16m kim loai 1 cic bao da khoing 18in [45mm] vuong
chita ddy cit va bao dam may khong dé€ lot cat. Trudc khi dé ddy cét, tii duge phii bén
trong vat liéu nhua dé phong ngira cét khi 1am viéc di vao céc 16 clia vai da. D€ tao hinh
dang chi tiét, chuyén vién k§ thuat chon miéng hgp kim nhém mém c¢6 kich thuée va bé
day chinh xdc nhu chi tiét yéu cdu. Sau khi kim loai dugc sira, mép nhan. Khi kim loai
duoc dit vao bao cit, chuyén vién k¥ thuat cdn than hanh trinh tic dong bang bia dap
16i dén khi dat duoc hinh dang mong muén. Dudng sir dung dé kiém tra s ti€n trién
cua hinh dang dang tao va hinh ddng hoan thién. Dua trén hinh thanh cta viéc tao hinh
dang, chi tiét duoc sira dén kich thudc ding va mép duge lam nhin bang gilia. Nguyén
nhan khong déu do 1am 16i bé mat c6 thé duge loai bang con lan tay. Bo dung cu con
lan kim loai gébm hai con lin hinh dang ovan giif é ép vao nhau bang khung thép dan héi.
Viéc diéu chinh 12 tang hodc giam 4p sudt con lin ép vao bé mit chia kim loal tao hinh
dang Con lan c6 thé [am bang thép hodc bang g cing.

- Chi tiét nho ¢6 do cong phiic tap thi luon luén ché tao bing khuén, hoic khéi tao
hinh dang. Khuon c6 thé 1am bing gb hay kim loai, dua trén s6 luong clia chi tiét ché
tao. N6 gém khéi dugc tao 16m c6 hinh dang chinh xdc nhd cit got. TAmn ép xudng cd
hinh ddng va kich thudc dé 1ap phi hgp véi khuon nham d€ giif kim loai khi tién hanh
tao hinh ddng. Hinh ddng cta ché 16m clia khuén duge kiém tra bing dudng dé bao
dam né dat chinh xac.

Dé tao hinh déng chi tiét, kim loai dugc kep chat giita tdm ép xudng va khuon,
nhu chi & kinh 1-37. Kim loai sau dé tac dung tuc tix tir vao trong chd 16m bing bia cé
hinh ddng dling hodc dung cu tao hinh dang khac.
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HOLD-DOWN i\, ony i METAL BEING KIM LOAIDA
PLATE TAMEPGR FORMED TAO DANG

N il

PLATE

)

Dudng mau

TEMPLATES

FINISHED
PART

Khoi tao dang

Hinh 1-37. Khuén tao hinh dang va dudng mdu
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Mot loai khac tao dang.

O xa ngang miii cdnh phing c¢é vanh g& udn goc; nhung vi kich thuéc bao
quanh chi tiét 16n nén rat cé thé cong vénh khi tao dang, né 1a rat khé khin khi
tao dang. Vanh go va s6ng cia xa ngang mili cho d6 bén du dé gia cong va ciing
rdt tot khi sit dung. Chi tiét nay c6 16 giam nhe, vanh g& uén géc gay khé khan
khi tao dang; tuy nhién, vanh g0 phia ngoai 1a tach r&i thanh nhitng phdn nho bot
16 giam nhe (tao chd khoét dé phong ngira bién dang khi udn).

Chi tiét tao vanh g lugn song va s6ng gan, nhd rang cdc vanh gd séng tao ra
c6 cic khoang cach bang nhau. Vanh g& séng tao ra ciing nhu vat liéu udn cong,
né tao ra do bén cho chi tiét.

Chi tiét xa ngang mili canh loai khic 14 két hop chung cia bon phuong phap
tao dang dugc dp dung. N§ la tao vanh g& séng, tao s6ng gan, khoét 16 giam nhe,
va sir dung tdn xa goc tao dang vao mot dau. Song gan va xa géc tao dang cung
cdp do bén cho chi tiét.

Cac bude chinh trong tao dang phan vanh g cong la giGi thiéu sau day.

Cit vat liéu dén kich thuée (cho phép chinh sira), xdc dinh va khoan 16 cho
ding tdm hang, va loai tdt ca ba via. Dat vat liéu vao giita khai gb. Kep khéi gb
chit vao & to dé vat liéu khong di chuyén va truot. Kep chi tiét gia cong sat khit
nhu ¢6 thé vao chd cé thé dap bia nhidm phong bi€n dang & khéi tao dang va giit
kim loai khoi trugt.

vanh go

BEAD. Song gan vanh g& séng
/ CRIMPS

Nng-QI:IB RIB WITH CRIMPS

AND BEADS
xa ngang mii canh phang xa ngang mili canh cé vanh go séng
va song gan
16 giam nhe _ Xa goc tan
RELIEF BEAD RIVETED
HOLES ANGLES

RIB USING CRIMPS,
A RELIEF HOLES, BEADS,
FLANGE V7 AND RIVETED ANGLES

x4 ngang mili cinh c6 16 giam nhe x4 ngang mili cinh c6 16 giam

RIB WITH nhe, song gan, vanh go song, xa géc
RELIEF HQOLES i g gan, tan g & &

Hinh 1-38 Ché tao xa ngang miii cinh
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CHUGONG VII
DUNG CU CAM TAY PE GIA CONG KIM LOAI TAM

Dung cu cdm tay dé gia cong kim loai tAm sir dung thudng xuyén va nhiéu
nhat khi lam viéc v6i két cfu kim loai tdim. Phin nay trinh bay nhiing dung cu
nay ma chit yéu két hop vdi gia cong sita chita, khong trinh bay ciac dung cu cdm
tay thong dung d trinh bay trong tai liéw Aircraft Basic Science. Sit dung diing
dung cu né quyét dinh dén nang sudt, chat luong gia cong stra chita, bao dudng
mday bay.

Phdn nay nim ngoai pham vi sd tay ndy. Cic ban ¢6 thé tham khdo trong cdc

gido trinh dao tao, huan luyén, hoac trong tai liéu Aircraft Maintenance &
Repair. Tac gia chi trinh bay tém tat nhitng nét chinh.

Cdc dung cu sau:
Cac loai bua chuyén dung.
Dung cu cit gam
Cua 16 (ludi vong tron)
Bo chay céi dot 16.
B6 khuo6n do tan
Cac loai sing tan hoi va bo chdy tan

Chay tin c6 thé gay nguy hiém cho ngudi néu chdy tdn lap vao siing
khong cé cai ham va van tiét luu cla sing md. Stng tén khi lam viéc, chay tin
luon dé d6i dién vat can nhu gb hoac nhém, tranh vat ciing nhu thép, kim loai
cing dé phong lam hong chay tin. Sing tin 1am viéc phai c6 vat can cén thiét
nhan han ché€ gian dai qua miic 15 xo nhiéu 14n din dén hur hong 10 xo him.

Siing tin c6 nhiéu ¢ khac nhau:

- Dau tién cd 1X, nhé nhat. N6 diing tin dinh dudng kinh 1/16 va 1/32
in. [1.59 va 2.38mm]

- Thong dung c¢& 3X. N6 sur dung tin dinh dudng kinh 3/32 dén 5/32 in.
[2.38 dén 3.97mm]

- Sing tan 4X, 5X c6 thé sit dung.

Chay tin c6 nhiéu c& va hinh ding khic nhau theo yéu cdu va phi hop
véi cac loai khdc nhau cia dinh tan.

Thanh do/cuc do va loai ¢6 diéu chinh

Cu dd c6 hinh déng va kich ¢, trong luong khac nhau . N6 phai
phang nhén, lugn tron céc canh. Quy tic chung cuc d& ¢6 trong lugng kém hon
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1Lb. [450 gam] so véi sting tan dinh s& dung v&i né. Thi du cuc d& sir dung véi
sung tan 3X c6 trong luong khoang 2Lb. [900gam]

Trong lugng cuc dd ¢6 thé chon theo phuong phép sau.
Xem hinh vé 1.39. Gidi thiéu trong luong khéi dé dé tdn dinh véi cde

duong kinh khac nhau
PUGNG KIiNH PINH TAN TRONG LUGNG GAN DUNG
(INCH) (POUND)
3/32 2dén3
1/8 3dén4
5/32 ' 3 dén 4'/,
3/16 4dén3
1/4 5 dén 3

Hinh 1-39. Gidi thiéu trong luong khoi do dé tén dinh véi cde duong
kinh khac nhau
6.8. Bodkeptim
6.9. Dung cu tim 16

0

6.10. Dung cu cat dinh tén

——

VA MAY UON GIA CONG KIM LOAI TAM

L \
Y CHUONG VIII |
N ] . . . 1
) MAT BANG LAM VIEC |

I

}"

_____________________________________________________________________________

C6 nhiéu dung cu gia cong kim loai tim va c¢6 di kich c& dat trén ban lam viéc thd|
ngudi hoic 1dp dat doc lap. Nhimg dung cu va thiét bi sir dung trong cong nghiép hangl -
khong 1a két ho‘p thuc t& sira chita kim loal tam va quy trinh ché tao. Cac dung cu va| ]

thiét bi chii y&u nhu: mdy khoan ban, mdy khoan ditng, mdy cét , mdy dap, mdy uén va|
| be goc..

—— —

Chucmg nay tic gia trinh bay so lvoc mod s6 loai dung cu cén thiét cho gla cong sua
! chira kim loai tdm. Chuyén vién k¥ thuat mudn biét tinh nang céong dung va cong nghé | ‘
| trén cdc mdy nay nén tham khao trong cdc tai liéu huén luyén hodc trong céc tai liéu | !
‘Alrcraft Maintenance & Repair.
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Cadc loai mdy chu yéu sau:
8.1. Mady cét thing géc
8.2. Mdy cat thang géc c6 khe ha
8.3. Mady catxé
8.4. Mdy cit c6ngdng
8.5. Mady cit xé quay tron
8.6. Mady cét bing con lan
8.7. Maiy cit xdch tay
8.8. Mady cit gam
8.9. Maiy udn
8.10. May be gdc
8.11. M4y bé hop va long mang
8.12. May tao dang con lan
8.13. Mady tao g& meép quay
8.14. May lan gan s6ng
8.15. May tao gan séng
8.16. May quay lién hop
8.17. Mady cua bing dai
8.18. B0 de nhd
{8.19.5' May khoan ding |
('13___2@__,\),' Céc dung cu mdy khic. “‘l
|
= - May chun kim loai ,,'
"L - Mdy quay lin miét tao dang kim loai ,"
<=>{ Céc loai bua dap)
,,' - May ép thuy luc
."
|
\
|
|
|
|
|
[
t
\
\
\
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1.2. TAN PINH TAN

Dinh t4n 12 cdi truc nho hoidc cdi chét kim Joai than hinh try, sit dung d€ kep chat hai
hodc nhiéu miéng kim loai lai véi nhau. Cic miéng kim loai duge iién két c6 16 kich
thudc chinh xdc duge khoan qua né. Thén cla dinh tdn duoc ldp vao trong 16, mot ddu
ciia dinh tin da duoc tao mi trude do nha ché tao. Kich thude va hinh ding ciia dau mii
lua chon phit hop chd dp dung. Sau dé dinh tin dwoc 1ap vao 16 & kim loai, ddu d& tao
hinh dang & ddu d6i dién vai dau ché tao. D4u d& ndy tao hinh dang bing phuong phép
khdc nhau ducc trinh bay & phan nay. Hinh 1-39 trinh bay cic loai dau mi thong dung
va céc ddnh ddu ky hiéu & ddu mi tiéu chuan cho dinh tin may bay.

Trong AC 43-13.1A & 2A trinh bdy cdc loai dinh tdn thong dung chi yéu. Tai
liéu kién thirc co sé mdy bay ciing gidi thiéu cdc loai dinh tdn tiéu chuin va ma s6 cla
nd, ciing nhu cdc loai dinh tdn dac biét khac. Chuyén vién ky thuat nao si dung dinh
tdn may bay phai nhé mi s6 ndy va khong phai kiém tra ky hiéu & méi dinh tdn ma ho
sit dung. Bing viéc lam nhu vy, ho sé tranh duge hu hong dinh tin trong két cadu mdy
bay.

B6 sung vao mi s6 tieu chuin MS va AN di trinh by trong tai liéu kién thirc cg
s& mdy bay, chuyén vién k¥ thuat 1am viéc & mdy bay 16n s& gap ma s6 tiéu chuéin hang
khong quéc gia (NAS) trén ban v thi€t ké va ban v& 1ap rdp mdy bay.

Ky hiéu chi dén va sit dung dinh tdn & chd lip dit cu thé quy dinh nhu sau:

Trén mat phang t gidy vé hé truc toa do vudng géc chia mat phing t& gidy vé thanh 4
phin (c6 bon phuong va tdm hudng) va dung chit NEWS (North/bic- East/dong-
West/tay- South/nam) dé ghi cac thong tin cu thé. Theo chiéu kim dong hé, géc vuéng
thir 1 ky hiéu NW, ghi ky hiéu mi s6, s6 nhém, vat liéu dinh tan; géc vuéng thir 2 ky
hiéu 12 NE, ghi ky hiéu dudng kinh dinh tin va vi tri ddu mi dinh tin ché tao; gdc
vudng thir 3, ky hiéu 1a SE, ghi ky hiéu chiéu chiéu dai dinh tin va han diém thay cho
tin dinh; géc vudéng thir 4, ky hiéu la SW, ghi k¥ hiéu khoét 16m, hay dap 16m va s6
fugng tdm khoét 16m va dap 16m.

Cdc chit ky hiéu viét tdt:

BH, BJ, BK... chi ma s6 dinh tdin -3, -§ = duong kinh dinh tin: 3/32”, 5/32”
(¢ géc vuding 2)
C = COUNTERSINK/khoét loe -4, -5 = chiéu dai dinh tan: 4/16”, 5/16”
(0 gée vudng 3)

D = DIMPLE/dap lom N = NEAR-SIDE/diu ché tao phia gan
W = WELD spot/hian diém F = FAR-SIDE/ddu ché tao phia xa
DC = DIMPLE TOP- CSK BOT/ D2C =DIMPLE TOP 2 SHEET CSK BOT/dap

dap 16m trén-khoét loe dudi 16m tam trén, 2 tim dudi khoét loe
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Hinh 1-39. Ky hiéu cdéc loai dinh tdn mdy bay tiéu chudn cia My

A MS20430A | MS20442A | MS20426A | MS20455A | MS20425A | MS20456A | MS20470A
1100 - )
= TOTCIoToOUOTOTO
ky Y | : §
higu bau Piu Diu
Pautrdn | Diubling Con100° | Piuthdp [ Con 78° | Piuthdp thongdung
AD MS20430AD | MS20442AD MS20426AD | MS20455AD | MS20425AD | MS20456AD | MS20470AD
2117T
o (1O OUOTON O OITG
6m - .
Piu biu Diu
Piu trdn Piu bing Céon 100° | Piu thip Cén 78° | Diu thip théngdung
D MS20430D MS20442D MS20426D | MS20455D MS20425D { MS20456D MS20470D
2017T p
tdiifcllifo)lifojifelifolielife
ndi ] ! :
Diu Piu . Diu
Piu tron Piu bing Con 1000 | Diu thip Co6n789 | Diu thdp " thongdung
DD MS20430DD | MS20442DD | MS20426DD | MS20455DD | MS20425DD | MS20456DD | MS20470DD
2024T . .
we TO IO OTOI QT ST
ndi ' .
biu Dau Dau
Diu trdn | Pau bing Con100° | Pauthdp | Cén 78° | Diuthip | thdnedung
B MS20430B | MS20442B MS20426B | MS20455B MS520425B | MS20456B MS20470B
5056T . ;
oo Tefelele
OO, |
Piu biu Piu
Diau tron biu bing Con 100° | Piu thip Con 78° | Diu thip thongdung
C MS20435C | MS20441C | MS20427C | MS20420C
Ding _
= TOTOT OO
K higu O . LN
Piu Dau
Diu trdn Diu bing Cén 1090 | Con 90°
F MS20435F MS20427F
Thép
" { khong gi H O
Khéng ﬁ C)
ky hiéu Piu
Diu tron Cén 1009
M MS20435M | MS20441M MS20427M
Monen .
Khéng ﬁ Q
e | L O OJU
Piu
Diu tron Piu bing Con 100°
Thép | MS20435 | MS20441 | MS20427 | MS20420
Tam
sliifelifeifciife
biu Diu
Diu tron D)iu bing Cdn 1009 Cdn 90°
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Mai s6 dinh tin NAS 523 trinh bay & hinh 1-40 va sit dung dé mo 14 dinh tdn va dac
diém lap dat cho cdc lap rdp thuc t€. Chuyén vién k¥ thuat sé tim thay chi din vé dinh
tan st dung & chd ldp dat sira chita cu thé véi ghi ma s6 & 1/4 géc vuong di duge dinh

ro, NW (trén-bén trai), NE (trén bén phai), SW (dudi- trdi) , va SE (dudi- phai).

Dac diém chi tiét kep chat:

tiét kep chit trir dudng kinh va
chiéu dai.

Céc thi du
Mi sd S6nhém  Vat liéu kloai
BH AN470A  1100-F
BJ AN4T0AD 2117-T3
BK  AN470B  5056-F
X AN470DD 2024- T31
BA  AN426A 1100-F
BB  AN426AD 2117-T3
BC  AN426B 5056 -F
CY AN426DD 2024 -T3

Co tat ca trén 100 ma so

: Xdac_dinh vi tri diu _mii. va
Ma s6 2 chir chi dac diém cta chi |

duong kinh dinh tan.

: Pudng kinh dinh tdn 12 s6 nhan
' véi 1/32in.

P -3=3/327,-5=5/32"

: Ky hiéu vi tri ddu mii ché tao
. bang chit F cho “phia xa” va N
: cho “phia gdn”. Khi xdc dinh vi
. tri 12 khong quan trong hodc quy
' dinh khdc bing hinh v&, ky hiéu
: chi ¢6 thé bo.

: Hinh vé. Chi vi tri cia ddu mi

faF — e
L —
| I—

a) chi ddu mil & phia xa

DC = Trén dap, dudi khoét 16m
D2C= Trén dap 16m , hai tadm dudi
khoét

Dau mii nha - Piu tan phing

e

100" va 82" 1a g6c khoét loe
miéng 16 .

NW .
"""""""""""""""""" SW
S lieu dap Iom va khoét 1om
C =Khoétlom
D =Daplom

DC
DC

82

: Chiéu dai_chi tiét kep chat va
| xen ké han diém .

© Chiéu dai dinh tdn 13 s6 nhan vdi
i 1/161n

.4
: -4,5 = 4,5/16in;-5,5 = 5,5/16 in

i Ky higu "W" chi han diém thay
: cho tan dinh

= 4/16in ;-3=5/16in

Puong Kich ¢& miii
kinh khoan

dinh tdn

2/32 # 51
3/32: # 40
4/32 # 30
5/32° # 20

6/32 # 10
8/32° F

Co mii khoan # 21 va
#11 c6 thé phi hop &
mot vai yéu cau tét hon
#20va#10.

Thi dy:
BJ | 4N
5
MS 20470AD - 4 -5
DPau ché tao & phia gan

Thi dy:
BB |3
D2

MS 20426AD -3 -7

Vi tri dau ché tao xem &
hinh v€ va ca hai tdm dép
16m.

Chiéu dai do thg tinh toian

Thidu:
BB | 3N
C |45

MS 204260AD -3-7

Vi tri ddu ché tao & phia
gin. Tam trén khoét loe
lm()

Chiéu dai 4,5/1 in ( Do
9"/32)

Hinh 1-40. Md s6 NAS - 523.
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. 1/4 mat phing phia trén bén trdi (NW) ghi s6 nhém dinh tdn, AN hoéc
MS va vat lieu ché tao. G ché NW ciia phdn nay, ghi chd ma s, chit BJ chi dinh tdn
MS20470AD (tuong duong AN 470AD), né la loai dinh tdn ddu thong dung lam bang
hop kim nhom 2117-T3, chi ¢6 mét s6 ma s6 dugc trinh bay & day, vi pham vi phin nay
khong thé néu hét. Chuyén vién k¥ thuit mudn biét todn bd danh muc nén xem & NAS
523

R 1/4 mat phing phia trén bén phai (NE) ghi dudmg kinh dinh tén va vi tri
yéu cdu ctia ddu mii cha dinh tdn. Chit N va F sit dung chi ddu mii (dau da ché tao) dat
& phia gin hodc phia xa chd ding sira chita, theo thi tu

. 1/4 mit phang phia dudi bén trdi (SW) cho s6 hiéu dap 16m hay khoét
16m. Chit va s6 ghi & 1/4 mat phdng SW chi cho nhan vién k§ thuat biét chinh xéc loai
lap dat dugc lam.

¢ 1/4 mat phang phia dudi bén phai (SE) ghi ky hiéu chiéu dai dinh tin va
chi din c6 thé han diém dugc st dung nhu mot phuong phap xen ké.

Cot & bén phai cha 1/4 mat phang chi & hinh 1-40 1a bao gébm & day cung cip bd
sung thong tin va thi du cho chuyén vién k¥ thuit.

B& sung vao s6 mi so tiéu chudn cia chi ti€t kep chat va dé thich hgp, cdc nha ché
tao thudng thi€t k& nhiing chi tiét kep chat c6 dac diém riéng va dp dung vao mot s6 bo
phan cu thé cha mdy bay ho sdn xudt. Chuyén vién k§ thuat phdi sit dung s tay sla
chira két cau ctiia nha ché tao va ding vao ding cdc bo phan quy dinh.

I.2-1. Khoan 16 cho chi tiét kep chit

DE lam cho méi ghép kep chiit duge t6t, nd cdn phéi c6 16 kep chat duge chudn bi
ding. Cé ba budc chudn bi 16 kep chit: khoan, doa va sita ba via. Khoan tao 16 ban dau,
doa rong 16 dé cé 16 chinh xdc va & trang thai hoan thién, vA sira ba via hoan thién 16
bang loai tdt ca mép xi xi con lai.

1.2-1-1. Qud trinh khoan lo.

Trong qua trinh khoan 15, vat liéu dau tién bi cit, sau d6 ludi cit tién vao 16
khoan. Nhu vay khoan bat dau ti€n vio vit liéu, qud trinh ddn din thay ddi tx cit dén xé
rich. Két qua cta tic dong xé riach nay 1a thdy ba via trén mép 16, cdi ma chuyén gia ky
thuat khong thay 1a vét mift nhé da sinh ra trong qua trinh khoan.

1.2-1-2. Xdc dinh kich thudc l6 kep va kich thudc miii khoan.

. Sau khi lua chon chi tiét kep chat, yéu cdu déau tién d€ 16 khoan dugc hoan hao thi
sir dung mii mai ding. Miii khoan méi thudng 1a miii khoan diéng, nhung sau khi mon,
né s& dugc mai sic hoic bo di. Kich thuéc dé mili khoan mai diing chi & hinh 1-41.
Quy dinh géc miii khoan (118")va géc nghiéng miii khoan (12°). Déi véi vat liéu mém,
thi du nhu, nhém mém, da, gb, va nhua, tot hon 1a mai mii khoan c¢é géc miii khoan
nhd hon, nhu vay géc 90" diing cho vit liéu mém vira va 45% ding cho vat liéu rat mém.
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Péi véi vat liéu rat cung va déo nhu thép, thép khong gi, va titan, géc miii khoan 16n
hon (125 dén 150) va géc nghiéng nho hon 10° 1a dugc gidi thieu. Kich thude dé nghi
& day la dé hudng dan va kKhong cé nghia doi hoi tuyét d6i. Chuyén vién k§ thuat c6
kinh nghiém s& diéu chinh kich thudc d€ c6 két qua tot nhat cho cong viéc d tay nghé.

|2°
ORILL-POINT DRILL- RAKE DRILL- POINT
ANGLE ANGLE e T AN
GOCMUTKHOAN GOC NGHIENG MULKHOAN _
MUT KHOAN

Hinh 1-41. Kich thudc miii khoan mdi ding.
1.2-1-3. Téc dé khoan.

Toc do khoan ciing 13 yéu t6 quan trong dé dat két qua tt. Toc do ding véi hop
kim nhom s& khong dat tot nhat doi véi thép khong gi hoac titan. Tée do khoan duge
xé4c dinh tai mép cat ngoai ciing cha miii khoan chuyén dong qua vat liéu cat. Cong
thic tinh t6¢ do cit cha miii khoan 1a: V= zDn ft/phit jem/phit]. Thi du, miti khoan c6
dudng kinh (D) 1a 1/8in{3,18mm], chu vi dudng tron 14 0,3927in [9,97mm], quay téc
do (n) Ia 1222 vong / phit s& c6 t16c do cét (V) la 40ft/ phit [1219,2cm/ phit]. Khi vat
lieu cimg dem Kkhoan, yéu ciu cé t6c do cham hon. Khi cit cdn tuéi chét tron ngudi.
Ngudi ta sir dung ddu boi tron, dau hoa tan va cic loai khidc. Bdng 1-7 chi t6c do khoan
va ¢t cho miii khoan kich thudc khdc nhau. Bang ndy cung cdp s& liéu kich thudc miii
khoan théng dung & cdc t6c do cit khdc nhau. C6 céc tri s6 khong ¢6 & diy, né duogc
tinh todn don gidn hodc ngoai suy t cic s6 liéu niy. Tri s6 cho & bdng 1-7 khong bit
budc nhung 1a tri s6 cho két qua t6i wu. Téc do cit 100ft/ phit [3048cm/ phit] 1a gidi
thiéu cho hop kim nhém; tuy nhién, t6¢ d6 cham hon c6 thé sit dung ciing phd hop. D6i
véi thép khong gi, titan t6c do cat 30ft/ phit [914,4cm/ phiit] [a dugc sir dung, nhung
t6c do cham hon, cao hon c6 thé sir dung. Phai cdn than khi khoan vat liéu ciing hon va
déo hon tranh ding téc do va ap suit qud 16n, ndé lam cho miii khoan quéd nhiét va {am
mém miii khoan khong sir dung dugce nita.

L6 khoan 16n hon tir 3/6in [4,76mm] hoic 1én hon, dé hop ly can khoan miii khoan
thit nhét dinh huéng. Mili khoan dinh hudng sé khong 16n hon mét nira dudng kinh cuia
16 hoan thién. Day 1a kinh nghiém thyc t€ khi khoan vat liéu cing. Trudc khi khoan,
chuyén vién k§ thuat sé kiém tra miii khoan phai thang, miii khoan phu hop tiéu chudn
yéu cdu va than khong xudc va hu hong khac. Xdc dinh tam 16 dé khoan phai danh dau
bang bit chi hoac trong trudng hop nguyén liéu tdm day, duoc danh ddu tam bang
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cham tu nhe. Dai véi 16 phai giif dung sai trong pham vi rit nho, dé gé khoan thuong
duoc sir dung. Day 1a dung cu gitt mii khoan chinh xéc vi tri khi khoan 15.

Bdng 1-6. Toc do khoan va cat.

- Cutting Tge do cit
Speed, :

ft/min 30 40 50 60 70 80 90 100
[em/min] [914] [1219] . [1524] [1829] [2134] [2438] [2743] {3048)

Diameter, HUONG kiNH

in fmmj INIMM] _ rom Vbng/Phut

Ae {1.59] 1833 2445 3056 3667 4278 4889 5500 6111
% [2.38] 1222 1630 2038 2445 2853 3260 3667 4074
% [3.18] 97 1222 1528 1833 2139 2445 2750 3056
%s [4.76] 611 815 1019 1222 1426 1630 1833 2037
% [6.35] 458 611 764 917 1070 1222 1375 1528
%s {7.95] 367 489 611 733 856 978 1100 1222
% [9.33) 306 407 509 611 713 815 917 1019
%s [11.13] 262 349 437 524 611 698 786 873

% {12.7] 229 306 383 458 535 611 688 764

Khi bit ddu khoan 18, chuyén vién k§ thuat phdi rdt can than giit mii khoan thing géc
véi vat lieu khoan va phai giit én dinh miii khoan v mdy khoan tay dé mii khoan
khong chay khéi vi tri ddnh déu va 1am hu hai vat liéu xung quanh. Thuc t€ chd § khi
bat dau khoan, ngudi ta dit vao vi tri va quay miii khoan béing tay d€ chay mdy khoan.
Bing phuong phép ndy 16 bat ddu khoan va miii khoan luon giir lai ding vi tri. a) chi
ddu mi & phia xa. Hinh 1-42. chi dén chuyén vién k¥ thuat giit ding mii khoan lic bat
dau khoan 16.

Hinh 1-42. Phuong phap ding khi bdt dau khoan.
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Hinh 1-43. L6 khoan diing va khong dang.

Hinh 1-43 Minh hoa 16 khoan diing va khong diing. Hinh vE bén trdi va giita chi
nhiing 18 hoan chinh va thang hang. Hinh v& bén phai chi hai 16 da khoan bi nghiéng
mot géc va khong phit hop cho tan dinh.

Lb chi hoan chinh sau khi khoan va sira ba via, loai ba via 12 qu4 trinh loai mép xu
xi (g6 ghé ) va sirt mé khoi 16 méi khoan. N6 1uén luon 1am béng tay véi miii khoan I6n
hon hoac lam béng dung cu sira ba via chuyén ding, né chi don thuén 13 miéng kim
loai ¢6 canh sdc. Khi hai hodc nhiéu tdm kim loai khoan cing mot lic, ngudi ta phai
loai ché st mé va ba via & giita cac tdim di khoan. Loai ba via & 16 khoan ¢é thé dugc
thuc hién biang dung cu loai ba via ciia nha ché tao. Khoét loe mot luong rdt nhd, hoac
dung cu khdc dé Iam sach 16 khoan hoac 15 dot, phai cdn than ti€n hanh chi loai mép xi
Xi va st mé khoi 6.

=1

Hinh 1-44. Vit liéu ndm giita cdc tdm kim loai.

L. 2-2. Lap dat dinh tdn,

Lap dinh tdn théng dung bao gébm khoan 16 16n hon mot it 0,001 dén 0,003in
[0,025 dén 0,076mm] than dinh tén & chi tiét ghép ndi, loai ba via khoi mép cha 16, lap
dinh tin vao 16 vA tdn dinh tdn. S6 mili khoan 40 sir dung cho dinh tin 3/32in
[2,382mm], s6 miii khoan 30 sir dung cho dinh tdn 1/8 in [3mm] va s6 miii khoan 21 sir
dung dinh tdn 5/32 in.[3,97mm ]. Chi ¥ ring s gach thi nhat cia dinh tin (dudng
kinh), mot khi cdng vao s6 thit nhit ctia kich thuéc miii khoan, 12 bang 7. Mot dinh tén
¢6 s6 gach thi nhat 14 - 2 thi yéu cau miii khoan s6 51, dinh tdn la -3, miii khoan s6 40,
dinh tdn 13 -4, miii khoan s6 30, dinh tin la -5, mii khoan s6 21, va dinh tdn —6; mili
khoan s611. Day 1a duoc xem nhu 13 tring hop vdi quy tic s6 7. N6 cho chuyén vién k¥
thuat phuong phap dé nhé kich thuéc miii khoan, nhung chi 4p dung cho kich ¢& dinh
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tan —2 dén —6. Pinh tin thudng tan bing phuong phép bia hoi va dung cu d& dé ¢ dinh
tén.

1.2-2-1. Khoét loe.

bé lap dinh tdn ddu chim, diéu quan trong 13 x4c dinh ché 16m con trén bé mat
clia vo boc dé ddu dinh t4n bang v6i bé mit. Ché 16m ndy lam bing phuong phap khoét
loe khi vo boc di ddy va dap 16m khi vd boc méng. Sir dung khoét loe may bi han ché
boi kich thude cia dinh tian va bé day ciia vo boc. Néi chung, tdm kim loai s&€ khong
khoét loe may toan bd qua tdm. PGS véi tdm kim loai day 0,040 dén 0,05in [1,02 dén
1,28mm], d6 la thuc t€ chung khoét loe khong 16n hon 3/4 bé day clia tim. D61 v6i sira
chita & mdy bay, viéc xdc dinh khoét loe mdy ¢6 thé thudng thudng dugc x4c dinh tir
1ap dat dinh tdn cha nha ché tao.

Khoét loe tién hanh & mdy khoan ép hoic mdy khoan tay chi & hinh 1-45. Truc
din huéng cla miii khoét loe bdo dim phan khoét loe clia 16 déng tam chinh xdc. Dé
thuc hanh t6t ngudi ta sit dung cir diéu chinh dimg & mdy khoan ti€n tu dong, hoac bang
tay dé bao ddm chiéu sau khoét loe chinh xdc. Tam kim loai s& khong bao gitr khoét foe
sau qua 90% be day.

L.2-2-2. Ddp lom.

Dap 16m cho dinh tin ddu chim khi bé ddy vb6 boc mong tir 0,016 dén
0,025in[0,4! dén 0,64mm]. Dap 16m c6 thé thuc tién v6i khuon d& 16m va chay dap
phéng, nhu hinh 1-46. Dau dinh tin 13 khuon chiy tao hinh dang 16m. Khi vo boc
mong lién két véi bo phan két cdu day, bo phan day khoét 16m va vd boc mong thi dap
16m vao chd khoét 1dm, nhu chi din & hinh 1-47. Dé thuc hién t6t cong viec, dap 16m
thudng thuc hién véi khudn dap 16m va dung cu tan khi.

TRUC . )
PINH TAM  LUOICAT CHUOI
PILOT CUTTER SHANK

STOP
CUCHAN

Hinh 1-45‘.'Dz_mg cu khoét lom,

64



b ;'l‘éNG CONG TY HANG KHONG VIET NAM
SO TAY HUGNG DAN TRA CUU SU DUNG SRM

CHAY TAN BANG
MUSHROOM RIVET
SET

THIN SHEETS DIMPLING
TAM MONG BAR
KHUON D0 1L.OM

Hinh 1-46. St dung khuon céi dé ddp lom.

CHAY TAN BANG
MUSHROOM RIVET SET

TAM MONG
THIN SHEET GOUNTERSUNK RIVET

PINH TAN PHANG

HEAVY SHEET
TAM DAY

DRAW BAR
KHUON pd

Hinh 1-47. Dédp lom vé boc mong vao tdm khoét loe.

~ Nguoi ta doi khi cin dap 1dm tdm day & bd phin chiu ing sudt cao & mdy bay ma
van gilt duge dé bén 16n nhit cua tdm. Qud trinh dap 16m néng dugce sit dung rong rai
cho muc dich nay. Dap 16m néng thuc hién bing may dap 16m néng chuyén ding, ¢6
khuon duoc dot néng ma c6 theé ép vao nhau bang khi nén dé tao hinh ding 16m, nhu
chi & hinh 1-48. Qua trinh nac ma kim loai bi bi€n dang chay dé tao thanh hinh dang
trong khuén goi 1a dap ndi. Hinh 1-49. Chi din may dap 16m néng tu dong duoc che
tao bdi 16 hop dung cu méy bay. Diéu chinh va diéu khién mdy hoat dong theo tai liéu
hudng din cia nha ché tao, né cho nhiét do va dp suat yéu cdu doi vai cac loai bé day
khac nhau cua vat liéu.
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DAP LOM

DIMPLE ===--- 4 ]
Hinh 1-48. Hinh ddp lom voi nhiét.

Hinh 1-49. May ddp lom néng tu dong.

Vat liéu di ¢6 16 khoan dem dit trén khudn cé dinh, c6 truc dinh huéng cia khuon
xuyén qua 15 clia vat liéu. Nguoi diéu khién sau d6 ép khuon vao ban diéu khién mdy, &
day khuon duge dua lén va xudng dudi vé phia cia nhau, nhu thé né ép vao vat liéu va
nhiét chia né truyén vao vat liéu. Nhu vay vat liéu ¢ néng, luc ép cia khudn lam né
bién dang, 4p sudt ndy I4y tir he thong khi nén. Ap sudt ban ddu & trén khuon duoc gi6i
han dé phong ngira bién dang vit ligu trude khi né duge d6t néng da. Sau d6 vat liéu dat
dugc nhiét do bién dang, bd sung dp sudt dugc tic dong ty dong vao khuon dat dén bién
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dang toan bo, dp sudt nay dugc duy tri trong s6 gidy xdc dinh trudc va sau d6 né
dong giai phong.

Phuong phap khic cia dap 16m néng, ngudi ta st dung mdy chiu nhiét. Khuon
cha may la dién cuc, né cho dong dién di qua vao kim loai d€ tdn va dét nong kim loai
dé. Khi kim loai cé dt nhiét, dp sudt tdc dung vio khuon di dé tao hinh dang dap 16m.

Dinh tdn duoc lap dat bing sing tdn va cuc dd. Kich c& sing tan va cuc d& dugc
lva chon phit hgp véi kich c6 dinh tan.

Cic loai siing tdn khic nhau c6 thé diéu chinh d€ c6 luc va dap yéu can cho mbi
kich ¢& dinh tan. Thuc t& doi hoi nhat 13 diéu chinh sting dé€ c¢6 didu nd cha dinh tén c6
hinh ddng diing, st dung mot s6 va dap yéu cdu. Khi sing tin dugc diéu chinh véi fuc
va dap qud nhe, dinh tin c6 thé c6 do ciing gia cong, nhu vy mikc do ddu khong tao
hinh ddng ding, va ¢ nift.

Cuc d& sir dung & hinh 1-50 dugc giit chic ti vio than cia dinh tdn khi siing tin
véi dung cu phtt hop tic dung vao ddu mii. Diéu quan trong la cuc d& dat ti vao than
dinh t4n truSc Khi tdn dinh tdn. Néu ngudi diéu khién siing tan bdt ddu tdn dinh tdn
trude khi cuc 43 dat vao vi trf, tdm 1dp dat dinh tin sé hong.

Lép dat ding dinh tdn phu thuéc vao sk dung diing cuc d& ciing nhu sing tin. Bé
mit cha cuc dJ phai git vuong géc véi dinh tin hodc dinh tidn phai nd diu, dé 1a diu né
s& tdn ra tir tam. Thinh thodng ngudi diéu khién c6 thé kiém tra tao hinh ding dau nd do
do nghiéng cha cuc d& mot cach cdn than. Ca hai siing tan va cuc d phéi & vi tri ti chac
chidn vao dinh tan trudc khi bop co siing tdn md khi nén dé tan dinh tin. Hinh 1-51
trinh by dinh tdn lap dat khong diing. C6 mot s6 thuat ngit dé chi dan tao hinh ding &
dau than cia dinh tdn trong khi tién hanh d3. Nhitng thuat ngi nay la diu d&, dau ng,
dau phan xudng va dudi do.

CIHAY TAN

§ BUCKING BAR GI('CHAC
{ HELD FIRMLY  jjANH PO

Hinh 1-50. Tién hanh dé dinh tdn.
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‘ Hinh 1-51. Pinh tan ldp ddat khong ding.
1.2-2-3. Kich thudc dinh tdn ldp dat.

Khi dinh tidn dugc lap dat trong stia chira tiéu chudn, diéu quan trong phdi bao
dam kich thudc nhd nhat. Hinh 1-52 chi kich thuéc mong mudn cho ddu nG va chiéu
dai cta dinh tdn. Hinh v& chi 0,65D la chiéu cao ddu nd, tuy nhién chiéu cao nho nhat
0,50D 1a c6 thé chap nhan.

 E— » 2y
L50 0. —dsse

50
D.

Hinh 1-52. Kich thuéc mong muén cho dinh tén.

Vi kinh nghiém, chuyén vién k¥ thuat kiém tra bing mét 12 biét dugc dinh tin
14p dat ding. Dudng do nhu chi & hinh 1-53 ciing c6 thé sir dung. Mdi dudng nhu thé
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nay diing cho mot loai dudng kinh dinh tdn. L8 & dudng do 1a dudng kinh cia ddu nd va
bé day cha dudng bing chiéu cao ddu nd. Dudng dat vao trén dau nd, va sy khong ding
1a thay ngay.

®

Hinh 1-53. Dudng do dinh tdn.

1.2-2-4. Cao ddu dinh tdn.

O mdy bay hién dai, t6c do cao, diéu quan trong 12 loai tdt ci nguyén nhan c6 thé
gy can tr& clia mat ngodi vo mdy bay. Nhiéu nam nay dinh tdn phang (loai ddu chim)
di dwoc 14p dat vio vo va nhitng phin két cdu khéc ti€p xiic véi dong khong khi. DE dat
dugc bé mat gan hoan thién nhat, k¥ thuat cao dau dinh tin da sir dung rong rai.

Trong chudn bi tin dinh dé cac déu, 18 dinh tén tiéu chuidn dugc khoan & kim loai
dé tan, & day c6 thé Jam bing tay, hoidc bing may ty dong theo chuong trinh. Trén bé
mat ngoai clia kim loai, 16 khoét loe bing dung cu 60° thay cho khoét loe 100° thong
dung.

Lap ddu dinh tdn tiéu chuin & phia bén trong vo boc kim loai, va diu than cla
dinh tin duoc tan dé tao hinh dang ddu chd dap 16m con trén bé mit phia ngoai. Tao
hinh ddng ddu than dinh tdn lam ddy ché 16m c6 thé khong lam bing sing tdn tiéu
chuin va cuc d& trén bé mat nhdn, nhung trong Khi tdn, né thudng 1dm bing mdy tu
dong.

. Sau khi t4dn dinh dd vao ddy 16 khoét loe xong, vat liéu dinh tén thira nho trén bé
mat cta vO boc dugc cao bang dao phay ngén nho goi 1a dung cu cao dinh tén, chi &
hinh 1-54, véi dung cu ndy bé mat clia vd boc va dinh tdn dugc 1am rét phing nhim
lam gidm nho nhdt can trd. D6i v6i qua trinh 1am bang tay, dung cu cao dinh tan cam &
tay nhu cim khoan dién. D€ phong ngira cat qud sau, tién hanh chinh ci ditng cin than.
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cllenin
Stop

Cutting tool
LA CAT

Hinh 1-54. Cao (ca) dau dinh tdn.
I.2-3. Thao dinh tan.

Trong sira chita mdy kim loai tdm, ngudi ta thuong xuyén phai thdo dinh tan. Tuy
nhién, phai rdt can than khong 1am hong kim loai khi thdo dinh tdn. Dinh tin dugc thdo
bang khoan qua ddu mii dinh tin bing miii khoan c6 kich thudc nhd hon than dinh tén,
chuyén vién k¢ thuat phai cdn than khoan khi bat ddu va gilr diing tam & ddu dinh tdn.
Khoan khong xuyén qua bé ddy dau mi dinh tdn va 1am 16 dinh tdn rong ra do khoan.
Thuong thuong ddu mil dinh tin s€ tich ra khoi ngay sau khi Khoan xuyén qua ding
chiéu sau, n€u dau mi dinh tdn khong tach ra, ngudi ta st dung cai dong chét cé dudmg
kinh nhu dudmg kinh 16 d€ tich ddu mi ra, nhu hinh 1-55. Sau khi ddu md cta dinh tin
dugc thdo, than c6 thé dugc ddy hodc dong ra bing cii déng chét.

Khi thay th& dinh tdn vao 16 ma truée d6 dinh tin di lip dat, diéu quan trong 1a 16
khong duogc rong qud dung sai quy dinh d€ l1ap dat dinh tdn . Néu 5 qud 16n, ngudi ta sé
khoan diing kich c& chinh x4c ciia dinh tin 16n hon gin nhat dé€ sir dung.

PIN PUNCH
Cai dong ch()'t\\

/N

.

Hinh 1-54. Thdo dinh tdn.
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1.2.4. CAC LOAI PINH TAN VA NHIET LUYEN

¢+

Pinh tan 1100 12 loai dinh tin A 1am ti hop kim nhoém tinh khiét. Dinh tin mém
va d6 bén thap va chi sit dung & b phan khong két ciu.

Pinh tan 2024 (2024-0 hoic 2024-T4) 1a dinh tdn DD ¢6 d6 bén nhat trong s6 cic
hop kim nhom. Pinh tdn 2024 qua cing dé tin va tao hinh dang khi & trang théi
binh thudng. Khi tao ddu nd dinh tdn sinh ra (ng suat, nguyén nhan lam dinh tin
rach. Dinh tdn phai dugc nhiét luyén & (920°F+10°) va 1am ngudi, ngay lap tic dua
di tdn dinh tdn trong vong 20 phit. Vat liéu hoa ciing rat nhanh sau khi nhiét luyén
va lam nguoi. Trong thdi gian rdt ngén vat liéu trd nén qud cing dé tian. Néu dinh
tin dugc dua vio t lanh sau khi nguéi, nhiét do lanh lam cham qua tring hoa gia,
thoi gian cho phép kéo dai 16n hon trude khi dinh tin phai dua vao nhiét luyén lai. g
nhiét do 1am lanh tir O C dén - 5 C, dinh tdn giit dugc do déo trong 45 gid; & nhiét
do lanh - 15°C dén - 20" C, dinh tan giif duoc do déo trong 150 gid. Pinh tdn c6 thé
nhiét luyén lai nhiéu 14n, nhung khong nén quéd 3 Ian. Vi ly do nay dinh tidn 2024
goi la dinh tan “hop da”.

Pinh tian 2017 hoic 2017T4 1a dinh tin loai D ¢6 do bén bang 85% dinh tan 2024.
Dinh tan loai D khé tdn va hoa citng nhanh. Pinh tin nay c¢é kich thudc 16n, loai nay
phai dua vao ti lanh hodc nhiét luyén & 940 °F £10 ° F va giit trong 16 khong khi
tudn hoan 30 phit, | git trong 10 khong khi tinh va 30 phiit trong 10 mudi va lam
nguoi trong nudc; nhung dinh tan nay phai sit dung trong vong 20 phit. Dinh tdn
sau khi 1am nguéi dé trong th lanh tai 32° F hoac thdp hon, n6 s& cho phép chim
nhit sau 24 gi& phai sir dung dinh tin. Néu qua thai gian nay phai nhiét luyén lai.

Pinh tan 2117 (2117T4) loai AD lam béang bién tinh hop kim 2017 ma cho phép
dinh tan luu giit thoi gian bat ky. Dinh tdn AD ¢6 d6 bén bang 77% dinh tin 2024,
No 12 dinh tdn tiéu chuan cia may bay.

Pinh tin 5056 loai B 1a dinh tin hgp kim Magnesium. Magnesium la qua ciing sit
dung 1am dinh tdn. Dinh tidn 2117 st dung cho hop kim nhom, c¢é déng 1a nguyén t6
hop kim chinh. N6 c6 thé dién cuc an mon (gi) gdn giong Magnesium. Hop kim
nhom 5056 c6 Magnesium la nguyén t6 hgp kim chinh va c6 do bén thich hop dé
tin kim loai Magnesium.

1.2.5. HU HONG DPINH TAN

V& nguyén tic, cic m6i ghép dinh tén thiét k€ sao cho bdo dam do bén chic.
Do bén ctia moi ghép dinh tén 1a tdng hop do bén cla cic dinh tan trong moi
ghép. Khi ¢c6 mot dinh tin bi hong, luc chiu dung cla dinh tdn d6 phan bd cho
cac dinh tan khac va ching khong chiu dung dugc luc thém dé, moi ghép tan sé
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bi hong. Do qud tai nén dinh tdn bj hong. Phat hién bing mét dinh tin trong m&i
ghép c6 thé thdy né bi qud tai va c6 kha nang dinh tan khéc ciing bi hu hong cuc
bo.

1.2.5.1. Hu hong do cit dinh tan.

Hu héng do cit 13 phé bién nhit, do than dinh t4n bi cét bdi céc luc song
song nguogc chiéu xudt hién gifta hai tdm vat lidu. Sy trugt cha cic tdm vat liéu
ciing tr& nén nguy hiém lam dit than dinh tdn. Néu than dinh tdn chiu mét lyc
vugt qud gidi han chay cua vit liéu, né bi bi€én dang mai mai va than dinh bi
trugt giita cdc phan. Su xo6 léch cic tfm vat lieu cé thé lAm mé4t thang hang cla
cdc 16 dinh tdn.

1.2.5.2. Hu héng mat ty cua dinh tin.

Hu hong mit ty do nguyén nhan xay ra & mat diu 16 tdm do tin qui chat.
Dinh tin to diing tin vao tdm moéng ciing gy nén hu hong nay. Trong trudng
hop tdm vat liéu bi qué tai cuc bd vuot qua diém giéi han chy va két qua su cd
nay lam hong do bén co hoc clia mGi ghép. Néu hu hong & gdn canh tdm, gay
nén bién dang 16n hoac rach hoan toin, hoic 16 bi bién dang daj khong thé thay
bang dinh tan to thi can thay tdm vat liéu khac.

1.2.5.3. Hu hong ¢ mii dinh tan.

C6 mot s6 tai trong phitc tap hon c6 thé sinh ra & cdc méi ghép gay qua tai
ddu mil dinh t4n. Ddu mii dinh tdn c6 thé bj diit & phan gidp than hoic do luc biy
gay ra hu hong diu dinh tan. Cic bién dang ddu mi dinh nhin thay déu phai thay
dinh tdn. Cdc hu hong thudng xdy ra déi véi dinh tin mét phia. Do luc lam bién
dang qua l6n lam niit ddu dinh tdn va sau dan t6i kéo diit dinh tan. Diéu nay dac
biét diing khi moi ghép chong don & tdm ddy hon.

1.2.5.4. Phat hién dinh tin hir hong.

Cédc ddu hiéu hong dinh tdn nhwr veo dau, bi bong, v&, nit son, ¢cé dém
den. Néu cic dinh tdn bi veo vé cing m{t hudng va dinh tdn bi hong lién ti€p
thainh nhém, mai ghép tin di bi qud tai 16n. Cic dau dinh tin bi veo theo cic
hudng khdc nhau va khong lién ti€p thanh nhém cé thé do lap rap khong ding.
Tuy trudng hgp v& hodc nit son thi cdn lam sach 16p son d€ kiém tra tinh trang
thyc tai dinh tan. Cic dinh tdn ding dé chiu tai 16n nhung khong thay bién dang
van cin kiém tra khi ¢6 nghi ngd. Khoan bd ddu mii dinh va than dinh duoc dot
ra cin than. Hu hong duogce thé hién & cdc rianh cit trén than dinh va céc 16 khong
thang hing. Loai dinh tdn phang cé ddu mil tut trong 16 khoét hodc dap 16m chi
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ra su qua tai cha tdm vat liéu hodc hu hong do bién dang dinh tdn, cdn thio dé
kiém tra va thay th&. Néu hu hong khong thé phdt hieén kiém tra bang mét, m6i
ghép n6i cin duge kiém tra bing cdch khoan va thdo ra mot vai dinh. Néu than
dinh tdn ¢4 ranh cit ngan thi dinh tin cdn dugc thay thé bang loai khéac 16n hon.
Néu 16 tan ¢ hién tugng gidn dai do chiu lyc qud tai cuc bo thi cin dugc thay
thé€ dinh tin khdc 16n hon. Tét ca cdc loai bién dang tdm vat liéu quanh dinh tan,
cdc vét rach hoac niit gifta cdc dinh tan thudng do hu hong cuc bd hoic dinh tan
bi hong. Viéc slra chita hoan toan moi ghép tin doi hoi thay th€ bing loai dinh
tan co6 kich thudc lon hon. Thuc t€ diing loai dinh tin ¢6 kich thude 16n hon 1/32
inch 13 da dat dugc méi ghép chéc chén khi 16 dinh tdn bi kéo gidn ra. Néu ding
loai dinh tan c6 kich thudc nhu cii s& khong chiu duge luc cit yéu ciu.

1.2.6. GIGI THIEU CAC LOAI PINH TAN QUAN TRONG THUOGNG SU DUNG.

Ba loai dinh tan dai dién quan trong nhit thuong sit dung: dinh tan than dac
thong dung (loai ddu nho va loai dau phang); loai dinh tan chiu cét cao; dinh tdn
mot phia (dinh tin rit/dinh tan than roéng) cherry khod co khi/Bulbed Cherrylock

1.2.6.1. Dinh tan than dac thong dung (dinh tan).

Loai dinh tin nay dung hiu hét trong cac bg phan két cdu mdy bay: bao
dam do bén cha két cdu va d6 phiang nhdn khi dong hoc; d& lip dat, gon nhe.
Nhuge diém ¢6 mét s6 dinh tdn ¢6 d6 bén cao (2024T, 2017T) phai nhiét luyén
va giif lanh trudc khi tan dinh dé tranh bi€n dang qud mifc sinh nit ddu tén.

Dinh tin phiang c6 hai loai thong dung ddu con 100° va ddu con 82°. Thong
thudmg diing loai dinh t4n diu phéng, con 100° dung & chd vo boc cin mat ngoai
¢6 do phing nhén khi dong hoc cao (khoét 16m hay dap 16m vo boc trude khi lap
dat). Pinh tdn phang, ddu con 82° ding muc dich nhu dinh tin ddu con 100° va
cdn do bén chic cao, & nhimg chd c6 rung dong, vo boc diy nhir & cinh mdy
bay.

Hinh 1-56. Trinh bay cu thé tan dinh dinh tdn ddc thong dung va hu hong tin dinh.

1.2.6.2. Dinh tan chot ¢6 do bé cit cao [PIN (HI-SHEAR) RIVETS].

binh tin chot ¢ vong khod (vai ty) 1a loai dinh t4n c6é do bén cit cao, chiu
moi va rung dong cuc tot. Dinh tdn nay khong bi bién dang khi tin nhd vong
kho4, vira 14 vai ty, né c6 kha ning chdng thdo cao, rat bao ddm chic chin. N6
dugc st dung & chd rung dong, nhiét d6 thay ddi, chiu tai trong cao, c6 bé ddy
vo boc 16n nhu: khu vuc treo dong co, khu viec budng cang, khu vuc cdnh may
bay. Nhugc diém la chiéu dai dinh tdn phai diing chiéu dai khoang kep (khong
thay ddi dugc chiéu dai dinh tin).

Hinh 1-57. Trinh bay kiém tra tén dinh dinh tin choét va hu héng tdn dinh.
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1.2.6.3. Dinh tin mot phia (dinh tin than réng/dinh tin rit) khoa co khi/

Bulbed Cherrylock _

Dinh tdn nay 12 loai dinh tdn ¢6 dO bén 16t nhdt trong s§ dinh tdn mot phia, c6
khod hdm co khi nén ¢ do tin cdy cao. Dinh tdn mot phia chi diing cho bo phéan
khong két cu, chiu tai trong nhd, noi chi ti€p can dugc mdt phia khi tdn dinh, hoic
ding tam thoi khi cén sira chita nhanh chéng dé mdy bay hoat dong.

Hinh 1-58. Trinh bdy quy trinh tdn dinh dinh mét phia, khod co khi
(Mechanical - lock Cherry rivet)

1.2.6.4. Kep chat Hi-Lok va kep chat chiu mai cao (Hi-Lok Hi- Tigue).

Trong nhém céc chi tiét kep chit dic biét ¢é do bé cit cao c6 chi tiét kep
chat Hi-Lok® v kep chit Hi-Lok Hi-Tigue cung c4p clia ciing cong Ly sir
dung & két cdu cdn do bén cao.

Chi tiét kep chat Hi-Lok (Xem hinh 1-59a) hon han chi tiét kep chat Hi-Shear 12
né 1am bing cdc vat lieu hgp kim khdc nhau nhu nhom, thép khong gi, thép va
Titan nén sir dung két hop v6i nhiéu hgp kim khic nhau nén n6 ding thay thé dinh
14n c6 do bén cit cao (Hi-Shear) . Vong khod (n6 thuan 1gi cho cho ldp dat tén).
Khi dung cu ldp dit van dén mo men quy dinh déu & cu ur dit. Gidng nhu dinh tan
than thang khac, dinh tén chiu cit cao, chi tiét kep chit Hi-Lok lp ghép véi 16 theo
lap ghép c6 do doi (chat).

Dinh tdén Hi-Lok, tuy ring vong kho4 & ren, khi 1dp dat van chiit, m6 men xoédn
khong 1am than dinh tdn kéo gian hoic co lai trong va sau khi 13p dat. Khi lap dat
bu long hodc vit mdy, momen van 1Am dudng kinh than dinh co lai. Tac dong nay
dugc xem nhu moé men kéo gidn. Khi ldp dat Hi-Lok, tuy vOng khod vin chat,
nhung n6é khong kéo gian than. Uu diém dic biét nhat coa chi tiét kep chit ndy 1a
dudng kinh than khong thay d6i do lap dat vi vong kho4 duy tri luc xiét chat.

Chi tigt kep chat Hi-Lok Hi-Tigue (Xem hinh 1-59b) 1a cai tién cia dinh tdn Hi-
Lok. Su khic nhau ¢¢ ban cua hai loai nay 1a Hi-Tigue cé than phinh to mot doan
ngay sau ren gidng nhu hinh ddng vién bi. Khi 14p dat dinh tdn nay da tao Gng sudt
du nén truéc quanh mép 16, tic dung nhu “nong bi”. Dinh tdn nay dung & ché chiu
cét cao nhu do bén mang (nén) yéu cdu.

L.2.6.5. Kep chat con (Taper-Lok).

Kep chit cau tric bén chic nhdt sir dung & mdy bay 12 kep chiit con (Taper-Lok),
(Hinh 1- 59¢). Kep chit con 1dp dat vao 16 con ¢6 do con 1/4" dén 1”. Do con di
dé tao luc ép chat truée gita 16 va kep chat khi kéo kep chat xudng bing & cu dém.
Nhu vay € cu dém vian chit, cidc duong luc tic dung va dudng ban kinh hudng tam
cha luc ép chit tao trude vao xung quanh kim loai cha 16 con. Tao luc ép trude &
day lam tang rat 16n do bén ciia méi ghép.

Kep chat con, khi 1dp dat vao mdéi ghép, tao luc ép chit trude tai 16 cao hon Iuc
binh thudmg tao nén do va cham ha cdnh hoic xodn, rung dong tdc dong trong khi
bay. Tao luc ép chat trudc cia mot loat kep chat con tao nén tir kep chat nay dén
kep chat bén canh lam tang mot s& lugng rat t6t do bén tinh va dong.

Lip dat ding kep chat con s& lam tiép xiic nhiéu nhu cé thé cia kep chat vdi
thanh bén 16 con. Do 1am ddy hoan toan 13, né bdo dam lén nhat do bén tao luc ép
chat truée.
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1.3. KIEM TRA VA SUA CHUA KIM LOAI TAM.

Loi gi6i thiéu.

Sita chita ding nguyén ven két cdu mdy bay la yéu cau cha cong viéc. Mdy bay la
doi teong chiu nhiéu tic dong khic nhau, né ¢6 thé inh hudng dén kha nang chiu dung
trang thai khac nghiét khi bay. Hu hong va kha nang hw hong cua thanh phan két ciu
kim loai tdm 12 khong dé& nhéan thdy. Mot khi thé hién hu hong duge nhin biét, chuyén
vién k¥ thuat diu tién nghién cttu cin than bd phan hu hong dé hiéu ddy di muc dich va
chitc nang, phai cé kha niang danh gid dung mic d6 khdc nhau, xac dinh nguyén nhan
cla né, xdc dinh hanh dong ddng, chinh x4c viéc sira chita va sau d6 ti€n hanh cong
viéc sira chifa. Do bén 12 yéu cdu chil yéu trong stta chifa két cau nhét dinh, déi khi can
dén ca yéu cau khac.

Trong phédn nay, qu4 trinh sit dung thdy khong phu hop qua kiém tra mdy bay thi
dugc xem xé€t lai. Viéc quan trong xac dinh nguyén nhan khong pht hgp thi dugc xem
xét va k¥ thuit sira chita thanh phin két ciu chi yéu dua vao thuc t& hién ¢6. Trong
trinh bay k¥ thudt sira chita kim loai tim, c6 hai huéng dan stra chita can cit vao tai liu
AC 43.13-1A & 2A va lién quan dén dic tinh co hoc cta vat liéu cung cdp cho viéc
xem xét slra chita. Trong phin ndy chuyén vién k¥ thuat s& m& rong su hiéu biét tdt ca
cic huéng dan ctia FAA d3 bi€t va lam thé nao thuc hién né trong dp dung thuc té.

_ CHUONG L. )
KIEM TRA KIM LOAI TAM.

Qua trinh kiém tra mdy bay xem trong kién thitc co sé mdy bay. Trong phén trén
cia tai liéu nay, khi xem xét triét 1y thiét k€ két cdu mdy bay, qud trinh kiém tra xem
nhu mot bd phian nguyén ven cua triét 1y thi€t ké dung sai hu hong. Trong nam 1981,
FAA di ban hanh thong tu 91.56, né thiét 1ap nhitng hudng din dé kiém tra déi v6i mdy
bay van tai loai I6n. Chuyén vién k¥ thuat xem xét xem liéu c6 phai kiém tra 100h,
kiém tra hang nam, kiém tra theo chuong trinh, hodc kiém tra bé sung, ki€n thitc vé k¥
thuat khac nhau va qui dinh 13 mot bo phan hoin chinh ctia kiém tra cé két qua.

Kim loai tdm va thanh phan két ciu clta mdy bay phu thudc vao su khdc nhau ca
luc trong khi str dung, cling nhu bi yéu di do ti€p xic véi moi truong. Riéng su 130 hod
ciing d6ng gép phin quan trong 1am giam chat lugng clia mdy bay trong pham vi tudi
tho hoat dong clia né. Kiém tra két cdu mdy bay phai nhéan biét kha nang pham vi céc
vin dé tir gi gilta cdc hat dén cac chi tiét kep chat khong db. Pham vi qua trinh sir dung
tit ki€m tra nhin don gian dén cdc thiét bi kiém tra phic tap.

. Trong pham vi kiém tra ¢é thé chi ¥, nhu kiém tra truée khi bay hoac kiém tra rat
dic biét nhur yéu cdu chi din khé phi. Cic tham s6 sir dung do ngudi kiém tra dé ddnh
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gia “kha phi ” c6 thé don gian, nhu xem thdy bi nit hoac khong nit, hodic ngudi kiém
tra ¢6 thé tim thy trang thii khong dat trong pham vi chinh xdc nhu khe hd gitta cic bo
phan nhat dinh. Khi khoang céch 1a chinh xdc, khoang cach goi 1a dung sai.

Dung sai ¢ thé qui dinh & nhitng dang khdc nhau, nhu da trinh bay & rong kién
thirc co sé mdy bay. Dung sai xidc dinh khoang trong pham vi né cé tinh chat dac biet
12 c6 thé chdp nhan ducc. Diéu quan trong chi ¥ thiét 1ap dung sai tinh todn déi véi st
dung mdy bay va kiém tra thudng xuyén la dugc tinh dén. Nhu két qua, su theo ddi clia
chuyén vién k¥ thuat hodc do thdy khong dat trong pham vi dung sai, va sy theo ddi
hoic do phit hgp véi dung sai. Khi xdc dinh phii hgp trong pham vi dung sai, bat ky mot
su theo doi hodc do trong pham vi dung sai la ding nhu nhiéu lin do va quan sat khac
phu hgp trong pham vi dung sai.

Truyén théng, viéc Kiém tra phan loai nhu kiém tra pha hiiy hodc kiém tra khong
phd hily. Bdo dudng slta chifa chi sir dung kiém tra khong phé hity, vi ki€ém tra ph4 hby
lam mat kha nang 1am viéc ciia bo phan hodc vat lieu dugc kiém tra. Tuy ring kiém tra
phd hiy tién hanh ¢ b phan quan trong trong phan tich thi€t ké mdy bay, né khong si
dung bdi chuyén vién ki thuat nhi 12 bo phan cha qui trinh kiém tra kha phi bit ky. Do
dé trinh bay sau diy giéi han & ki€m tra khong phé hiy.

Kiém tra khong pha hay.

Kiém tra khong ph4 hiy (NDI) thi ciing xem nhu thit nghiém khong phd hiy
(NDI). Triét Ly cha NDI l1a x4c nhan hién tai 12 chic chin khong c6 nguyén nhan vat
lieu hu hong .Trén thuc € day 13 mot ¢6 gang dé biét dugc cac tinh chat khac cha vat
liéu hién van con tot. Thi du, néu vat liéu ¢ thanh phin, do cing va bé day nhat dinh (3
dic tinh), nd di dugc xdc dinh 12 ¢6 d6 bén kéo gidi han cu thé (tinh chat khéc).

1-1. Kiém tra bing nhin.

Dé thdy nhit cha kiém tra khong ph4 hily 13 kiém tra bang nhin. Day 1a kiém tra
thuc hién bang mit trdn hodc dung kinh phéng dai. Kinh phéng dai da qui dinh trong
thuat ngit phéng dai, thong thudng nhat miic phéng dai ducgce sit dung trong hang khong
1a phéng dai 10 14n, ky hiéu 12 “10X”. Nhiéu tai liéu kiém tra bit ddu bing chi din lam.
sach mdy bay hodc khu vuc cia méy bay dé kiém tra. Tuy nhién, dé hop 1¥ chuyén vién -
k¥ thuat cin kiém tra bing nhin chung may bay trudc khi qua trinh 1am sach mdy bay
bat ddu. Nhimg ddu vét khic nhau thudng thudng phai loai trong qué trinh 1am sach,
lam khong ding nhan biét khé khan hon. Thi du, dinh tdn dau chim lip khong chinh
xdc hoac khong phit hop lam r6i loan dong khong khi quanh dau dinh tdn. Nhu vay,
dong khong khi quanh dau dinh tdn ndy, ban trong khong khi s& tich tu, dong lai bAm
quanh ddu dinh tdn. Ngudi ta dé nhan thay nhiéu hon nhitng ban bim nay truéc khi lam
sach hon 12 sau khi 1am sach toan bo. Diéu phai chi ¥ rang kiém tra truéc khi lam sach
tuy thuong c6 loi, nhung khéng lam thod man nhitng yéu cdu kiém tra toan bd truyén
thong. Chuyén vién k¥ thuat ciing c6 thé sit dung cam gidc so dé giiip nhan biét nhitng
vin dé khic nhau. Dua tay hay ngén tay trén bé mit cé thé gitp dd chuyén vién k§
thuat fim chd rach. Nhimg kiém tra chi tiét hon chd c6 thé thyc hién dugc bang kiém tra
tham bot mawu, kiém tra bing tit tinh, kiém tra béng tia phéng xa X, kiém tra bang tham
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chét phat huynh quang, kiém tra siéu 4m, va kiém tra dong xody. Day 13 qu4 trinh kiém
tra dugc st dung phét hién sy khic nhau ma khong tim thdy khi sit dung chi ¢6 giac
quan cua ngudi.

1-2. Kiém tra bang tham chat mau.

Kiém tra két cau kim loai dé thuc hién bing kiém tra thim chit mau. Trong qui
trinh nay, chat mau thdm vao chd rdch hoac nidt nho va sau dé thim ra khi thudc hién
mau 4p dung vio méi ghép. Nhu vay, rach dé 16 nhw dudmg do sang.

1-3. Kiém tra bing tham chét phat huynh quang.

Kiém tra bing tham chat phdt huynh quang c6 thé dugc sir dung dé€ phat hién nit
hoac khuyét tat & két cadu han. Chat long chita trong vat liéu phan quang quét vao bo
phan kiém tra va cho phép tham vao ché nift, chd chéng, va nhitng chd gidn doan khic.
Chi tiét sau d6 dugc rlra sach bing dung moi thich hgp va 1am kho, sau d6 bot hién mau
hoa tan thdm vio bé mat. Bot qua nhiéu duge chai ra, va bd phan duge kiém tra dudi
anh sdng tim (séng t61). N1t va ddu hiéu khdc dé 16 bsi dau hiéu huynh quang.

1-4 . Kiém tra bang hat tu tinh.

Kiém tra bing hat tir tinh (thong lugng tir) bing phuong phap bot tix tinh dugc dua
vao bod phan tir tinh 13 mot phuong phédp hiéu qua, thyc dung, va khong phd hiy ma dé
16 hién c6 clia vél nift rt nho va khuyét tat khac & bo phan. B& mat kiém tra phai phing
nhdn phit hop khong ¢6 can ban, vi né gay khé khin tim ché nit & bé mat khong déu
ciia kim loai han. Thdi cat 12 phuong phap c6 thé 1am sach bé mat ctia bd phan kim loai
dé chudn bi ki€ém tra bing hat tir tinh.

Su nhiém tir cda cdc ddm dang 6ng & lién két méi han khic nhau trong ciu triic
dang 6ng 1a luon thyc hién bang phuong phdp cudn cap dién thanh 6ng day quanh ché
kiém tra. Chuyén vién k¥ thuat phai theo ddi chi din thich hop dé€ bao dam chic chin
su nhiém tir tao ra diing hudng. Sau khi kiém tra sy nhiém ti phdi trung hoa bing déi
chiéu dong dién trong cudn day.

1-5. Kiém tra bang tia phéng xa X _

Kiém tra bing tia phéng xa X bi han ch€ tri s6 vi khong cé kha nang di qua
nhiéu méi ghép va can phéi nhan dugc su phoi bay tir mét vai géc d6 khic nhau dé dam
bao chic ring viéc do tim di dugc tim thdy. Tuy nhién, k€t qua 1a dat ¥ muén va gin
day duge sur dung rong rii trong linh vyc nay né 1am gidm chi phi, thoi gian . St dung
“bom” coban phéng xa c6 thé kiém tra & hdu hét vi tri bat ky.

1-6: Kiém tra bang siéu am.

Ky thuat kiém tra siéu am sir dung séng am thanh tdn s6 cao dé kiém tra chi tiét.
Séng &m thanh ndy phan xa tir phia d8i dién cta vat liéu hodc tir khuyét tat bat ky ma
né va cham. Tin hiéu séng tir khuyét tat d6i chiu véi séng tir binh thudng dé xac dinh
vi tri va kich thudc clia khuyét tat.

1-7. Kiém tra bing dong xo4y.
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Trong kiém tra ddong xody, dong dién 1a hinh thanh trong b6 phan bang phuong
phdp séng dién tir. Luu lugng dong dién & trong bo phan ¢é dang ong tron, giong nhu
xody nudc quan sdt thdy khi thido nudc vao thiing nude. Néu cé khuyét tat dung cu chi
thi s& bdo tri s6 khdc v&i dudng dic trung binh thudng. Ngudi kiém tra ¢ chuyén mén
cao ¢6 thé chuin doén dudng dic trung dé x4c dinh thuc chat clia khuyét tat.

Trinh biy nay la c6 dong nhung cho thdy téng quit k§ thuat ki€m tra duoc sir
dung hodc quan sat ciia chuyén vién. D€ mo ta toan bo k¢ thuat nay, nguoi doc tham
khao trong tai liéu Aicraftpowerplants.

CHUONG II )
SUA CHUA KIM LOAI TAM
Dai voi mdy bay van con kha phi, né phai cho thdy tdt ca yéu cdu doi vdi chimg
chi ban dau. Diéu co ban sita chita bat ky phai duy tri tdt ca do bén, do cing va dic tinh
dong chdy khong khi ctia két cdu ban ddu, va phai dugc bao vé chdng lai 1am hu hong
tir moi trudng gidng vt liéu ban dau hoac t6t hon. Sira chira bat k¥ ma anh hudng dén
cdc yéu t6 nay phai duge chdp nhan ca Cuc Hang khong.

Cdc s6 liéu stra chita da dugc chédp nhan trinh bay trong thong tr AC 43-13 1A &
2A, céc s6 tay bao dudng va sira chita két cdu clia nha ché tao ban hanh.

Néu sira chita khong thé 1am phut hop véi s6 liéu chdp nhan, Anh ¢6 thé trinh bay
y dinh sira chita cia Anh s& 1am va bdo c4o né téi co quan chiu trich nhiém chung vé
Hang khong khu vuc trude khi tién hanh 1am. N&u ngudi kiém tra cia FAA chédp nhan
dé xudt cha anh vé sita chira, anh c6 thé sir dung nd, khi sira chita xong phai ghi chép
ddy & néi dung vao miu biéu 337 va cé ngudi kiém tra né va chdp nhan dua vio sir
dung.

Trong phén trén, cdc thanh phan clia thiét k& két cdu d6i voi thiét ké méi ghép kep
chat di dugc dé cap dén. AC 43. 13-1A & 2A cung cép mot loat so d6 nhan duoc tir
nhitng khai niém thiét k& nay sdn c6 dé chuyén vién k¥ thuat sir dung trong ap dung cic
nguyén tac da trinh bay trong so dé nay. Nhimg so d6 nay dugc thiét k€ d4p ing tiéu
chuéin giong nhu in cla théng tu, nhung do thuc chat cla nd 1a rit téng quit. FAA c6
trong thong tu bao qudt vé& moi mat lién quan ma chuyén vién k¥ thuat phai tuin theo
ddu tién nhitng huéng din ddy da trong sé tay siza chita két cdu ctia nha ché tao mdy
bay, néu dp dung khong dui thi xem trong AC 43.13-1A & 2A va MiL- HDBK-5, vdt
liéu kim loai va cdc thanh phdn két cau phuong tién bay, ciing nhu cdc s& liéu di duoc
cong nhan dé thiét k€ sia chita. Néu sira chita 16n, viéc sira chita phai dugc chdp nhan
clia FAA, truc ti€p sit dung mau biéu 337 ciia FAA. Vi sir dung so dé ciing nhu chap
nhan nhitng s6 liéu la chung & ban chit, d6 ludén ludn 12 ¥ kién tot phai dau tién chdp
nhan mau biéu 337 dé bat diu cong viéc sira chita bat ky.

. Truéc khi tién hang stra chita bt ki khong cé sé tay sita chita két cdu cita nha
ché tao mdy bay, chuyén vién ky thuat bao dudng hang khong phai chidp nhan méu biéu
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337 lién quan xem kién thitc co so mdy bay trinh bay vé€ phin quan 1y va thuc hién diy
di ¢ha miu bidu 337 chia FAA.

Sau clung trong so do nay, gidi thiéu thyc t€ sira chita dugc trinh bay, bao gdm ba
phén:
1. Phuong phdp sir dung cac tiéu chudn t5i thiéu AC 43. 13-1A & 2A
2. Phuong phip ap dung duge gidi thi€u st dung do chuyén vién k¥ thuat
3. Sir dung nhitng tinh todn trong viéc md rong cic so d6 tuong tu.
2-1. Cac nguyén tac chu yéu sira chira kim loai tim

Budc dau tién va bude quan trong sita chita két cau hu héng 1a “Panh gid mitc d§”
cong viéc va tinh toan chinh xac gia cong chi ti€t s&€ lam. Danh gid mic do nay, bao
gom xac dinh loai va hinh ddng t6t nhat cia miéng va st dung; loai, kich ¢, va s6 dinh
tan cdn thi€t; do bén, bé day loai vat liéu yéu cdu dé gia cong chi tiél sira chita khong
nang hon (hodc ning hon it) vd bén nhu cii. Ciing cdn kiém tra chi ti€t xung quanh dé
thdy rd gi vA hu hong do tai trong, cling cin xdc dinh pham vi 1am sach cba chd hu
hong dé cé thé danh gia chinh xdc. Sau khi lam sach toan bo, viéc ddu tién bo tri miéng
va trén gidy, sau d6 truyén né vao vat liéu di lva chon. Tiép theo cit va vit canh miéng
va, d& né lap khit dudng bao cla ché stta chifa cu thé d6, va tién hanh tén vi.

¢ Duy tri do bén ban ddu. Trong ti€n hanh sira chita bat ky, tit nhién quy tic cha yéu
phai tuin theo 1a phai bdo dam d¢ bén ban dau cia két cu. Miéng va cé tiét dién
ngang bang hoac 16n hon ti€t dién bi hu hong. Néu chi tiét chhG y&u chiu tai trong
nén hoac tai trong uén chéd ndi & phia ngoai ciia chi tiét phai bao dam chiu tai trong
cao nhu vay. Néu ché noi khong thé & vi tri phia ngoai cia chi tiét, sir dung vat liéu
tot hon vat liéu ban dau.

-

o ——

Pé giam kha ning hinh thanh rich & g6c chu vi {dudng bao c6 gang cat thanh|
hinh dang tron hoic 6 van. O day n6 can duoc cét hanh dang chit nhat lam ban kmh‘
cong tai moi goc khong 16n hon 1/2 inch. Chi tiét bi uén cong c6 thé thay thé chi tlet:
mdi hodc tdp miéng néi tang cudng trén chd hong.

——

\

(

- Cin bao dam vat ligu sit dung & td1 ca chd thay thé hodc ting cudng la giong vat
liéu duoc sir dung & két ciu ban ddu. Khi phai thay thé hop kim yéu hon vat liéu ban
dau, sir dung vat liéu kich thudc day hon d€ bdo dam do bén tiét dién ngang tuong
duong. Nhung khong duge Iam ngugc lai; d6 1, khong duge thay the vat lidu tot hon ¢6
kich thuéc moéng hon. O day cé su khong déng nhat 1a vi mot vat liéu c6 thé chiu bén
kéo 16n hon vat liéu khac, nhung d6 bén nén kém hon, hoic nguoc lai.

Thi du : Dic tinh co khi cia hgp kim 2024-T va 2024-T80 1a so sanh & dudi day.

Néu hop kim 2024-T dugc thay thé cho hap kim 2024-T80, vat liéu thay thé c¢6 bé
day kém hon lam giam do bén nén. Truong hop khdc, néu vat liéu 2024-T80 thay thé
cho vat lieu géc 2024-T, vat liéu thay thé ¢6 bé day kém hon lam giam d0 bén kéo.
Giong nhu do bén u6n va xoan cla nhiéu kim loai tdm va bo phan 6ng 14 phu thugc dau
tién vao bé day nhiéu hon do bén nén va cét cho phép.

—_ “\
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Khi tao hinh dang can thiét, thuc t€ phai cdn than d6i véi hop kim xir Iy nhiét va
gia cong lanh chiu uén it mdi khong bi rich. Hop kim mém dé tao hinh dang, nhung
khong di bén chic chan déi véi yeu cdu ddu tién cha két cau. Hop kim cing chic cé
thé tao hinh dang & trong trang thai 0 va xir 1y nhiét dé nang cao do bén trudc khi lap
rap.

" Trong mot vii trudng hop, néu kim loai dem G 13 khéng c6 thé, nung néng kim
loai, 1am ngudi theo diing thuc t& xir 1y nhiét, va tao hinh dang trudc khi nd hod cing.
Tao hinh dang xong khoang 1/2 gi¢ sau khi lam nguoi, n€u khong vat lidu trd nén qua
cing doi vai gia cong.

Kich ¢& dinh tdn cho sita chita bat ky c6 thé xdc dinh bdi xem dinh tdn da si dung
clta nha ch€ tao & bén trong hang dinh tin song song bén canh & trén cinh hoac phia
trude than mdy bay. Phuong phdp khdc xdc dinh kich thudc dinh tdn d€ sir dung 13 nhan
bé day vo boc vdi 3 va sir dung kich thudc dinh tdn 16n hon bén canh dé phl hop ky
hiéu. Thi du, bé day vo boc 1a 0,040 in, nhan 0,040 véi 3 bang 0,120; sir dung dinh tin
kich ¢& 16n hon bén canh 14 1/8 in (0,125 in).

Tat ca sira chita & cdc bé phan cia két cdu mdy bay yéu cdu phdi xdc dinh s6
lugng dinh tdn & mbi phia clia chd rdch dé hoan lai dé bén ban ddu. Cic s6 lugng nay
thay ddi theo bé day cha vat liéu va kich thuéc chd hong. S6 luong dinh tdn hoac
Buléng yéu cdu c6 thé xdc dinh bang xem chd néi twong tu clia nha ché tao, hoac sir
dung s6 luong dinh tin theo cong thitc méi:

SODINHTANYEUCAU G _ Lx T x 75.000

MOI PHIA CHO RACH S hodc B

————

S& dinh tdn sir dung & mdi phia chd rich 13 bang chiéu dai chd rach (L) nhan vdi
bé day cia vat liéu (T), nhan véi 75.000. Chia cho d¢ bén cét hay do bén mang tai (S
hodc B) cba vt liéu stra chira, 1ay s6 nho hon trong hai s6 dé.

Chiéu dai ché rich la do vuong géc véi hubng ing suit di qua chd hong.

Bé day cia vat liéu 1a bé day thuc t&€ cha miéng vat liéu sira chita va do dén 1/1000
inch. '

- 56 75.000 st dung trong cong thic 1a tri s6 tai trong tng suit gia dinh 1a 60.000
PSI, duoc tang bdi hé s6 an toan 25%. D6 12 s6 khong ddi.

Do bén cit cho phép tra bang 1-6a. D6 1a luc cdn thigt d€ cit dinh tan lién két hai
hodc nhiéu hon s& tdm kim loai v4i nhau. Néu dinh tdn gii¥ chit hai tdm hodc hai thanh
dé6 1a cit don; néu né giit ba tim hoic bo phan, d6 1a cit kép. Dé xdc dinh do bén cit,
phai biét dudng kinh dinh tin. X4c dinh & day bang nhan bé day vat ligu véi 3. Thi du :
bé day vat liéu 0,040 nhan véi 3 bang 0,120; lva chon dudng kinh dinh tdn 12 1/8 inch
(0,125 inch).

(3
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Do bén mang tai cho phép tra & bing 1-6b. D6 1a luc kéo doi hoi dé kéo dinh tan
cit dit qua mép cua hai tim ghép lai véi nhau, hoac kéo dai 16. Pudng kinh dinh tn st
dung va bé day vat liéu phai biét dé tra bang dé bén mang 1ai.

Dudmg kinh cda dinh tdn gidng nhu sit dung khi x4c dinh tri s6 do bén cit. BE day
vat liéu tién hanh stra chira.

Bdng 1-6a: D6 bén cdt don

*Dé bén cat don cua dinh tin hop kim nhém (Pound)

Dudng kinh dinh tan

Thanh phan | Do bén giGi (Inches)

Ciu tao han ca
dinh tan | vatlién dinh
(Hop kim) tén (PSI)

116 k7] 1/8 5/32 316 1/4 5/16 I8

2117T 27,000 83 186 1331 |s518 |745 | 1,325 | 2,071 | 2981
2017T 30,000 92 206 | 368 |S573 |88 | 1,472 | 2,300 | 3,313
2024T 35,000 107 |241 |429 |670 | 966 | 1,718 | 2,684 | 3,865

* Po bén cit kép la lay tri s cha bang nhan véi 2

T RS e 7
po 22222002

—>{ b

So doé hu hong cdt dinh tdn.

a) Cat dinh tdn & mot mat cat; b) Cat dinh tdn & hai mat cat
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Bdng 1-6b : D6 bén mang tdi/nén (pounds)

m Dicmatser of Rivet [Inches) PUONG KINH DINH TAN (INCHES)

Chnan | 116 | 3732 /8 | 532 | 316 1/4 5/16 3/8

i

0,014 71 107 143 179 215 287 358 430
016 82 123 184 204 246 328 410 492
018 92 138 184 230 276 369 {461 553
020 102 153 205 256 307 410 412 615
025 128 192 ~254 320 284 512 840 768
032 184 245 328 409 492 654 820 984
036 184 276 349 461 553 738 922 1,107
040 205 307 410 512 815 820 1,025 1,230
045 230 345 461 576 691 922 1,153 1,383
051 261 a9l 522 453 784 1,045 1,306 1,568
084 492 656 820 984 1,312 1,840 1,968
072 553 738 922 1,107 | - 1,478 1,845 2,214
081 ~ 622 | - 830 1,037 1,245 1,680 2,075 2,490
091 699 | 932 1. 1167 1,398 1,884 2,330 2,796
102 784 1,046 1,307 1,569 2,092 2,615 3,138
125 961 1,281 1,602 1,922 2,563 3,203 3,844
158 1,198 1,598 | 1,997 2,397 3,196 3,995 4,794
188 1,445 1,927 2,409 2,891 3,854 4,818 5781
250 1,921 | 2,582 3,202 3,843 5,125 4,405 7,484
313 2,405 | 3,208 4,009 4,811 6,417 7,568 9,623
375 : 2,882 3,343 4,303 5785 7,688 9,068 { 11,529
.500 3,842 | 5124 4,404 7,686 | 10250 | 12,090 | 15372
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Thi du:

Sir dung cong thic xac dinh s6 luong dinh tdn 2117 — T can sta chita chd rach 2
I, in chiéu dai, bé day vat liéu 1a 0,040 in.

Cho: L=2'Y%224)in
T =0,040 in

Kich thudc cua dinh tan : 0,040 x 3 = 0,120 in, nhu viy dinh tin chon la 1/8 in
(0,125 in).

S =331 ( Tra bang d6 bén cat)
B =410 (Tra bang d6 bén mang tai)
(Str dung S dé tim s6 dinh tdn mdi phia vi S < B)

Thay s6 vao cong thiie :

2,25 x 0,040 x 75.000 6.750

331 331

=20,39 (21) dinh tan / 1 phia

Tir phan 1€ thap phan bat ky phai dugc chip nhdn nhu s6 nguyén; so thuc t€ cla
dinh tdn yéu cdu 1a 21 cho méi phia, hoac 42 dinh tdn cho sira chita toan bo.

¢ Duy tri dudng bao quanh ban dau

Tao hanh dang ciia tat ca cic chd sita chita theo phuong phap nhat dinh dé né lip
khit hodn toan véi dudmg bac ban dau. Dudng bao phing nhén 13 yéu ciu dic biét khi
ché tao mi€ng va ma vo boc bén ngodi phang nhdn & may bay t6c do cao.

e Giita trong lugng nho nhat

Gitt trong lugng tit ca cdc chd sira chita nhd nhét, 1am kich thudc miéng va nhd
nhu thuc t€ yéu cdu vi sir dung s6 dinh tin khong 16n hon c4n thiét. Trong nhiéu trudng
hop, ché sita chita vi pham do6 can bing ban ddu clia két cdu. Bo sung trong luong qua
mudc & chd stra chira c6 thé khong can bing mdy bay rat nhiéu thi phai diéu chinh miéng
tinh chinh dé can bing lai. O nhing chd nhu vy nhu ddu mit cdnh quat, sira chita s&
yéu cdu ap dung miéng vé can bang dé can bing bd phan cinh quat sau sira chita vin
dugc duy tri.

2.2.Cac tiéu chuin sia chira

Sira chita bit ky & trén két cdu may bay phai cho phép tat ca céc tai trong tic dung
vao, phai chiu nhitng ng suat nay va sau dé truyén trd lai két cdu. Sita chita phéi chac
nhu két cdu ban ddu, nhung khong duoc khic nhau d6 bén hoac d6 cing dé 1a nguyén
nhan tao \ing sudt tap trung hoac thay déi tdn s& cong hudng cia két cau.
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May bay kim loai duoc 1am tir kim loai tim mong va né ¢6 thé sira chifa phuc héi
do bén, khéng c6 phuc héi do cimg vimg cia nd. Tat ca stta chita phai ding vat liéu,
kich thudc bé day nhir két cdu ban ddu da sit dung. Néu vo boc ban dau ¢é luon séng,
gan go tang clng viing, cii nay phéi duge bao toan va do bén.

Néu gan go va chd lugn séng c6 bi vét 16m, thung, rdch. Vat liéu mat nhicu do
cing vitng nhut vay né phai duoc sita chita d& phuc hoi do cing viing va do cing ciing
nhu do bén cia nd.

Pé khong thay déi dot ngot & tiét dién ngang chd slra chita, néu va chd rich bang
miéng vd hinh chif nhat sé tao ra su thay d6i dot ngot do bén clia vo boc khi tai trong
tac dung vao. Tt hon sir dung miéng v4 tdm canh dé thay ddi tir tir khi tai trong tir két
cau tdc dung vao miéng v va thay déi tir tif luc tdc dung tit miéng vd vao két cdu may
bay.

Né&u chd sita chita khong thé dua cuc dd vio dd ddu nd dinh tin dic, anh phai sir
dung mot trong cdc loai dinh tdn mét phia. Dinh tdn kho4 ma sit Cherry (Friction lock
Cherry Rivets) néu su dung phai ding loai ¢ duong kinh 16n hon dinh tin dac nd thay
thé, ma phai dam bao khoang cach tdi mép du. Pinh tin khod ¢6 khi Cherry
(Mechanical — Lock Cherry) thuong thudng cho phép sit dung mét kich thudc twong tu
nhu dinh tin déc thay thé.

Pinh tdn c¢6 d6 bén cit cao va bulong khoa Huck (Huck lock ~ bolts) 1 ca hai loai
dinh tdn chét c6 do bén cat cao duge sit dung trong nha mdy ché tao may bay dung &
ché cin d6 bén cao, nhung & dau cén trong lwong nhe va dé 1ap dit, ngudi ta lva chon
bulong va écu trén. N&u anh cin thay th€ mot chi ti€t kep chat dic biét nay trong sira
chita ma khong ti€p can duoc cd hai phia khi ldp dat n6, anh cé thé sk dung buléng va
écu tu khod chit (bolts and Self — locking nuts). Néu ¢6 bat ky vin dé gi phai dugc chap
nhan, nhat thiét phai dugc ngudi khu vire clia FAA kiém tra trudc khi st dung.

2.3. Nhitng diém co ban trong thiét ke stra chira dinh tan.
2-3-1. Muc dich cua sua chita.

Muc dich dau tién cua sha chita kim loai tdm la phuc héi chd hong dé c6 do bén
nhu ban dau. Chi tiét kep chit lién két vt liéu vd vdi vat liéu ban dau, nhu vay phuong
phip nay luc tdc dung vao vat liéu ban ddu r6i truyén qua chi tiét kep chat dén vat lidu
va. Tai trong ndy sau khi truyén qua vat liéu va ndi qua ché hong, va sau dé tro lai vat
liéu ban ddu qua chi tiét kep chat. Truyén tai trong nay ctia ché stta chita kep chit duoc
thuc hién tai moi ghép. Kiéu mi€éng v4 gém hai ché ghép chéng, mot chd ghép néi tai
trong di 1én va chd ghép Kia tai trong trd lai. Hinh I-59 trinh bay khdi niém truyén tai
trong chi yéu, thong dung nhat 4p dung miéng va don la da.
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Hinh 1-59 . So do bé tri mdu dinh tin nhiéu hang
2-3-2 . Miéng tdp tang cuong va miéng vd.

Chuyén vién k¥ thuat phai thudng xuyén bao dim yéu ciu sua chita khong 1am
thay ddi khi dong luc hoc can ban cia vat liéu ban ddu. Vi du nhu mi€ng v va tim
tang cudong (thinh thodng goi 12 miéng vi kép) cé thé sir dung miéng va duoc sk dung
dé duy tri bé mat phing va khong mang bat ky tai trong ndo. Miéng tdp ting cudng phu
thudc vao quan hé giita tai trong mang, loai va s6 ciia dinh tin st dung. (Hinh 1-60 chi
loai stra chita mi€ng va don va miéng vi tip tang cudng)

Miéng tap tang cuo‘ng ciing duoc sit dung dé bd sung do bén vio chd dic biét cé
dién tich I6n cua vo may bay.

Mdy bay cdanh quat nhi€u dong co thudong cé hai 16p & trén than mdy bay, & mat
phing quay tron clia cdnh quat. Nhitng 16p kép nay cho do bén cuc ky & nhiing ché c6
déng bang, bi va dap ¢ than, 1am long v khéi cdnh quat.

2-3-3 . Phdn loai hu hong kim loai tdm.

Mot vai nha ché tao mdy bay ¢6 md rong viéc phan loat chd hong dé xéc dinh tic
dong cén thiét d€ phuc héi mdy bay vé trang théi sdn sang bay. Méi nha ché tao xdc lap
muc do hu héng chi yéu & may bay va khu vic chia mdy bay dugc xem xét. Viéc hu
hong 1a khong dang k€, ¢6 kha néng sita, va thay thé.
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¢ Hu hong khong ddng ké: La hu hong khong 1am dnh hudng dén kha nang 1am viéc

clia két cdu, dén kha phi cia mdy bay. Mifc d6 nay ctia hu hong c6 thé cho phép
hién c¢6 hoic 6 thé sira chita cdc vét thit yéu nay. Céc loai hu hong nay 1a phong &
v boc nhung khéng rach, rich & ché cé tng sudt thdp ma cé thé phi bang miéng vd
hinh trdn 2in[5,08cm], va bé mat xudc & chd dng suat thdp. Vét 16m phing nhin &
két c&u khong bi rdch va cé géc nhon va khong can trd di lai bat ky cia két cdu
hodc chuyén dong co hoc cé thé d€ lai nhu hién c6; hodc néu két cdu duge son nd ¢6
thé 1am ddy bang chat 1am déy 1a céc loai nhua, lam phang nhén, va hoan thién lai
dé phir hop phin c¢odn lai cia bé mit. Trdy xudc trén vé hgp kim nhom lam tang gi va
tap trung ving suit di dé 1am rach b6 phan. Néu trdy xudc khong qua sau c6 thé
diing gidy nham danh nhin. Néu rach nhé & mép cla thanh phan chiu dng suat thip
nhu vo dong co cd thé khoan chan tai cudi chd rich dé gidm kha ning rich 16n téi
khi sira chita chidc chén ¢6 thé 1am.

Tém lai : Hu hong khong dang ké 13 hu hong nho & cdc bo phan khong anh
hudng dén sur toan ven ciia két ciu; nhu 16m, trdy Xudc, rach, 16 nho. C6 thé sira
chita ding gidy nhdm, dia chéi sgi dong ddnh nhin, hodc bia gé nhe; khong cd vat
lieu kim loai bd sung.

Ché hdng c6 the sita chita: La ché hong ma c6 thé dnh huéng dén kha phi clia may
bay va dan dén lam mat chic niang cia thanh phin hoac hé théng néu khong sira
chita. Ché hdng cé thé sira chita cdn phai sira chita bing slr dung miéng va tap hoic
miéng lip vio thanh phin thay thé, & day c6 thé c6 16 thing trén vo boc va rach
hoac gy hinh dang xa g6éc ma khong ¢6 bién dang 16n.

Hu hong thay thé: La hu hdng ma Khong thé sita chita diing va ché d6 sita chita dac
biét khé khan. Céc loai hrr hong nay bao gém gi lan rong, chi tiét bi xoin hoic cong
vugl ra ngoai gidi han c¢6 thé sit dung va céc thanh phdn yéu cdu lip ¢d dinh thang
hang dé sira chita chinh xdc. Tém lai hu hong phai thay thé gdm mot hoac nhiéu
diéu kién sau:

» B0 phén phifc tap c6 hw hong I6n.

e Khi két cdu dudng bao khong thé gia cong sira chifa.

» Khi bo phan hu hong dé thay thé.

o Khi chi tiét 1dp ghép la dap hodc diic hu hong vugt qud gidi hu hong khong
ddng ké.

2-4 . Cac loai hu hong.

Trudc khi quyét dinh bit ddu sira chita ché bét k¥, chuyén vién ky thuét phai
ddu tién c6 gang xdc dinh nguyén nhan va ban chat cha hr héng. Néu nguyén
nhan sura chifa di biét 16, né phai duge phan tich vé ban chit nguyén nhan. Néu
nguyén nhéin da rd & phia ngoai hodc trang thai khdc thudng, chuyén vién k¥ thuat
phdi ti€p tuc stta chifa véi su c6 ging phuc héi tinh chat ban diu cla két cau
khong c6 tang trong lugng ciia phuong tién chuyén chd bat ky 16n hon cén thiét.
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Tuy nhién, n€u nguyén nhin hu hdng ding do hoat dong binh thudng, cin
phai chi ¥ tang tuong tng thudc tinh phti hop v6i nhitng thudc tinh cia két c4u.
Tuy ring d6 bén 1a tinh chét quan trong, chuyén vién ky thuat phai cin than
khong coi ngang do cing véi do bén. Trong tinh trang nhit dinh nao d6 do déo
ctia két cau phai dong vai trd quan trong trong xdc dinh do bén ciia bo phan mdy
bay. Trong trudng hop nhu viy chuyén vién k¥ thuat phai teong trinh chd hong
thich ddng cu thé. Néu nguyén nhan ché hdong khong thé gia dinh hop 1y, chuyén

- vién k§ thuit s€ nhan dugce sy gitip d3 tir nha ché tao trong viéc md rong triét 1y
stra chita. Nhitng stra chita bit ky khéng dugc su chidp nhan cia nha ché tao phai
duoc chiap nhan bdi FAA. AC 43.13-1A & 2A goém c¢6 s6 liéu chip nhan ma cé
thé sir dung bdi chuyén vién k¥ thuat dé mé rong stta chira va phdi xem trong tai
liéu doi hdi cé su chiap nhan cia FAA. Hién c6 su thi€t k€ va triét 1y sira chita &
trong AC 43.13-1A & 2A khong c6 nghia chidp nhin cia FAA trong bat ky dp
dung cu thé.

2-5. Lua chon va thay thé vat liéu sira chira.

2-5.1. Hop kim nhom.

2-5.1.1. Hop kim nhom khong thé nhiét luyén

¢ 1100 14 hop kim nhom tinh khiét, d& uon, c6 do bén thdp. Né sir dung & bo
phan khong két cau. N6 diing 1am dinh tdn ¢6 d0 bén thép.

¢ 3003. Hop kim nay giong tuong tu 1100, nhung cé do bén 16n hon 20%.
N6 sir dung 1am dudng 6ng chat 1ong va chup thuon nhén, chup vd miéng
hit dong co.

¢ 5052 14 hop kim ¢6 do bén nhat trong s6 hop kim khong thé nhiét luyén.
5052 chiu mdi cao va chdng gi cao. N6 ¢ kha nang dé gia cong. N6 dugc
st dung nhiéu lam chup miéng hiit déng co, chup thuoén nhin va bo phéan
khong két cdu cén dé tao hinh dang. Dudng 6ng chat 1ong thudng lam bang
hop kim nay.

¢ 5056 1a hop kim lam dinh tan cho tdm hop kim magnesium

2-5.1.1. Hop kim c6 thé nhiét luyén.

¢ 2017 la hop kim st dung nhiéu & mdy bay ci. Ngay nay hop kim 2017 chi
thay dung 1dm dinh tdn nhoém.

¢ 2117 1a hgp kim bién tinh cha 2017. Hop kim nay diing dé ché tao dinh t4n
nhom. Dinh tdn 2017 khong bén bang dinh tin 2024, nhung c6 thé tdn
khong cdn nhiét luyén dac biét.

¢ 2024 l1a hop kim keét cdu tiéu chudn, sit dung nhiéu nhit & may bay. Ngudi
ta thdy né & nhiéu dang san phim c6 sdn nhu tdm can, phoi liéu ép dun,
phoi thanh, cdc chi tiét tiéu chudn va 6ng. Hop kim nay nhiét luyén cé do
bén cao. N6 cé thé gia cong ngudi rit tot d6i véi tat ca cac vat thé trir dinh
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tan. Hop kim nay khong gidi thiéu diing han. D€ chong gi, phoi tim 2024
phtl boc 16p mong nhom nguyén chét. 2024 hoa gia rat nhanh sau nhiét
luyén, va dang chung nhat 1a trang thdi T3. Hop kim 2024 rit dé& gi giita cdc
hat n€u nhiét luyén khéng phu hop.

¢ 6061 12 hgp kim dé gia cong va ¢6 do bén bang 2/3 hop kim 2024. Vat liéu
diing cho muc dich thong thudmg tot nhat, né c6 thé han, chong gi cao va
c6 thé gia cong bang hdu hét cdc phuong phép bat ky. Dé tang do bén ddy
da, sau khi nhiét luyén tién hanh hod gia nhan tao; giéng nhu kim loai ¢
dang nhiét luyén T6.

¢ 7075 1a mot trong céc hop kim c6é d6 bén nhat va ciing 13 hop kim nhém
khé khan gia cong hon. Chi tiét dugc tao dang & trang thdi 0 hodc nhiét do
ning cao. Han hoi va han hé quang 12 khéng giéi thiéu. 7075 c6 thé & dang
phit boc dé nang cao chéng gi. Hop kim nay thudng hod gia nhan tao va
nhiét luyén dang Té.

Bit k¥ & dau c6 thé chuyén vién phai sit dung vat liéu giong nhu loai va bé
diy vat kiéu ban ddu. Néu & day khong thuc t€, FAA chap nhan sd tay sita chita
két cdu may bay cua nha ché tao phai cé bang vat liéu thay thé€ dugc chap nhan.
Bdng 1-7 13 danh muc chung c6 thé chdp nhan vat liéu thay thé. G cot bén tay
trdi cha bang, danh muc vat liéu c6 thé dugc thay bing danh muc hing ngang
phia trén 14 vét liéu c6 thé dung thay thé. Mdi 6 cit nhau ctia mdi hang vat liéu
va cOt vat liéu thay thé, ¢6 hé s6 hiéu chinh bé day. Nhan bé day vat liéu ban ddu
vdi hé sd hiéu chinh, dugc bé day vat liéu thay thé. Chd ¥ ring khi vat liéu
khong ma dugc thay thé cho vat liéu ma, can bd sung bao vé khoi gi.

Bdng 1-7. Bdng thay thé kim loai tdm v6i hé s6 hiéu chinh bé day.
0,016in{0,40mmj dén 0,125in/3,18mm]

Vat liéu thay thé

Vit liéu tam | 7075-T6 | 7075-T6 2024-T3 2024-T3 2024-T4 2024-T4,ma’
nguyén goc. ma ma 2024 - T42 | 2024- T4,ma

Cac chi ¥ 1,2,6 1,2 3,6 4,6 3 4 3,56 | 4,56 3 4
chung & dudi
2024-T3 1.00 1.10 XXXX [xxxx [1.09 |L10 [1.00 |100 |1.03 |1.14
2024-T3Ima | 1.00 1.00 1.00 | 1.00 | xxxx |xxxx {100 |1.00 !1.03 |1.10
2024 -T4 1.00 1.00 1.00 [1.00 {100 | 100 | xxxx | xxxx | LO0O |1.14
2024 -T4d ma | 1.00 1.00 100 {100 [1.00 |1.00 {100 |1.00 | xxxx | xxxx
7076 — T6 XXX 1.10 1.20 (1,78 (130 |1.83 (120 ;178 |1.24 |1384
7076 - T6 ma | 1.00 XXXX 113 | 1.70 1122 (176 |1.13 {171 |1l6 |1.76
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. Thay thé khong t6t cho nhitng chd chiu 4p sudt, xa giita canh (Inter Spar),

hoac phan giita clia bo phan két cau (Center Section Structural member).
Tét ca bé day.

Bé day dén 0,063in [1,60mm].

Bé day 16n hon 0,71in [1,80mmj.

2024-T4 wong duong 2024-T42.

Kim loai khéng ma thay cho kim loai ma phai bd sung chéng gi.

2- 6 . Huéng din thiét ké téng quat.

FAA c6 thiét lap huéng dén thiét k& sita chita dinh tdn téng qudt trong tai

litu AC 43.13-1A & 2A. Nhiing huéng din nay bao gém:
¢ Thay thé dinh tin: Trong thay thé dinh tin, kich c¢@ ban ddu s& dugc sir dung

néu kich ¢ nay lap ding va lam kin 16. Néu khong, nhitng 16 niy cin dugc
khoan hoic doa cho dinh tdn 16n hon gan né. Phai cdn than khi cdn thém 1&
dinh tdn ma tiéu chudn nho nhit ddi véi khodng cdch dinh tdn va khodng céch
mép phai duge duy tri (trinh bay sau).

Puong kinh dinh tin: Duong kinh dinh tin cho méi ghép kim loai tdm s€ vao
khoang 3 1dn bé day cha tdm day hon hodc 16n hon mat it ddi véi tAim mong

Khoang cach: khoang cach gitta cdc dinh tan trong mot hang goi la budc,
khoang cdch giira cic hang cia dinh tin goi 14 khoang cich hang. Thuat ngir
nay trinh bay & hinh 1-60. Khoang cich giita hai hang dinh tan bat k¥ 1a do tir
tam dinh tin nay d€n tdm dinh tan kia. Khoang ciach mép la khoang céch giita
tam dinh tan va mép gan nhat cia vat liéu. Khodng cach mép trinh bay & hinh
1-60. Chi ¢ rang nhitng dinh tdn & cudi hang dinh tin phai ddp ing yéu cau
khoang cdch mép trong hai huéng. Khoang cidch nho nhit cho dinh tdin may
bay dad dugc quy dinh cia FAA trong AC 43.13-1A & 2A 14 3 l4n dudng kinh
cta thin dinh tdn. Trit 4p dung hai hang khodng cach dinh tan 14 4D. Khoang
cdch mép 1a 2 lan dudng kinh than dinh tdn, nhu chi & hinh 1-61. Tuy ring,
khoang cdch mép nho nhit cho dinh tin fa 2 14n duong kinh than dinh tan,
ngudi ta da gidi thiéu khoang cich mép khong nho hon 2 1/2 14n dudng kinh
than dinh tdn khi dinh tdn 14 loai ddu chim, & day s& bao dam do bén twong
duong cta vat liéu doc mép cha tdm. Diéu thuc t&€ chung 1a giGi han bude 16n
nhat dén 24 14n bé day kim loai tdm (khoang cich dinh tin trong mot hang).
Thi du, néu bé day cha kim loai tdm 0,083in [2,1 1mm], 24 x 0,083in = 1,992in
hoic 2in [50,8mm] cho muc dich cu thé.

¢ Chiéu rong sira chita: Chiéu rong ciia chd sira chita s& gap hai lan dién tich
cho hu hong.
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2-7 . Nhitng diéu cong nhan chung khi thiét ke.

C6 mot vai qud trinh chil y&u phéi c6 trong thiét k€ va 4p dung sira chita
kep chat bén chéc. Sau khi ¢6 danh muc tém tit clia qud trinh cdn thiét dé phat
trién triét 1y thiét k€ va hoan thién triét 1y, nhitng khai niém din dén nhing
cOng nhin nay 1a xem xét & chi tiét 16n.

Khoan chiin tat ca cdc ché rach.
Luon trdn tat ca cac goc.

Nhat thi€t bé day cha vat liéu vd sir dung trong sira chita t5i thiéu béng vat liéu
ban dau.

Thiét k& cac mo hinh tdn dinh dé cic hang dinh tin song song vdi ché rach va
vuong géc vai vecto luc, Nhiing tai trong két cdu ma lién quan tdi stra chita
dinh tdn mdy bay c6 thé xdc dinh nhu tai trong don (sir dung phan tich vecto,
xem trong kién thitc co so mdy bay) ngay ca khi ¢6 nhiéu tai trong. Hudng
chung cfia chd rach c6 thé sit dung dé x4c dinh huéng vecto dé mo ta luc tic
dung. Vecto lyc tic dung c6 thé c6 hudng vuodng gbc voi dudng veE tir dau t6i
cudi ctia chd rach d6i vdi rach don. Néu rach nhiéu huéng, nhiéu vecto luc cé
thé st dung. Nhu qui tic chung trong thiét 1ap moé hinh tdn dinh, méi vecto luc
phai hiéu chinh dua trén co s& riéng.

¢ Xép dat tan dinh phai nhu nhau & tat ca cdc huéng (can xing) dé khong ¢
tap trung \ng sudt.

¢ Chiéu rong cla vat lieu vd (Wp) phai 16n hon hén chiéu rong chd héng
(Wd) dé khong cé nhitng tai trong én tic dung vio chd cudi cha chéd rich,
& d6 Gng suét tap trung s& duge tao ra. Toi thi€u, moé hinh tin dinh cho
phép mot chi tiét kep chat mang taij trong & khoang cich bing budc clia cic
dinh tdn vé méi phia clia ché hdng. Cuéi cing trong phin nay dé do an
toan nho nhat chiéu rong cia mi€ng vd & dudi quy tic chung bing 2 lin
chiéu rong cta ché hong da dugce trinh bay.

¢ Nhitng slra chita phai c¢6 kha nang sira chita. Xem trong AC 43.13-1A &
2A ¢6 kich thudc nho nhit hodc I6n nhit yéu cdu. Nhitng yéu cdu thudng
hiéu sai 12 kich thuéc “danh nghia”. Khi chuyén vién k¥ thuat sit dung
khong diing nhiing kich thudc nay nhu “danh nghia” thay cho hiéu ding né
(nhu 13 maxinum hodc minimem), ¢c6 kha nang ché tao thuc t& chd sira
chita ma khong thé phit hgp véi s6 liéu ¢6 thé chdp nhan cia AC 43.13-1A
& 2A la rit cao.

Thi du, gia dinh riing chuyén vién k¥ thuat sir dung khoang cich mép
nho nhét 12 2D dé sira chita hang don 4 dinh tin MS 20470 AD3, khoang
cidch mép s€ 14 2 x 3/32 = 3/16in. Chuyén vién k¥ thuit biét rd xic dinh
tam cla nhitng 16 nay gdn 3/16in tir mép 1a c6 thé. Trir khi chuyén vién ki
thuat hang khong quyét dinh ding dé sai s6 & chi mot hudng, trudng hop
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c6 thé 1a khoang cdch ma mili déng tam xac dinh 16 dinh tan s& thyc sy nho
hon chiit it khoing céch mép cé thé chdp nhan nhé nhat. BS sung vao, néu
dinh tan dugc thdo sau khi ldp dat toan bo, c6 thé 1am hu hong 16 ban ddu
hién c6. Néu hién cdn nhitng vi tri nay, né yéu ciu khoan 16 kich thudc 16n
hon bén canh, moét dinh tdn thay thé khong dai hon c6 thé chdp nhan tiéu
chuin trong AC 43.13-1A & 2A. Vi vay, dé 12 khuyén chuyén vién k¥
thuat, sau khi x4c dinh dudng kinh dinh tan t6i thi€u, sip dat thay the dinh
tan sira chita 16n hon dudng kinh dinh tdn nho nhat thuc t€ da lap dat. Bdng
1-8 gi6i thiéu nhilng dudng kinh dinh t4n lip dit thay thé. Tuy nhién, lap
dat thyc t€ phdi 1am v6i dudng kinh dinh tdn t6i thiéu tinh todn ban dau.
Ti€p sau thuc t& nay mbi khi c6 thé c6 mot thuan 1gi 16n. Thay thé dinh tdn
c6 kich thudce 16n hon ti€p sau vdi diéu kién 14 stra chita ngay ca néu 16 ban
ddu sai vi tri chit it, phai phit hgp véi cic loai tinh todn hoac thuc t& ¢6 thé
chép nhan cia AC 43.13-1A & 2A.

Trong céc thi du sira chita dinh tin dé s dung & cudi phin nay, xem
dé 4p dung, xem cdc khdi niém thiét k€ sira chita k& dé sira chifa ching 13
c6 thé.

Bdng 1-8. Nhiing duong kinh dinh tdin sdp ddit thay thé dé sia
chita ché ¢6 kha ndng sua chita

SO PUONG KINH DUONG KINH PUONG KINH LAP PAT
THIET KE DINH TAN THAY THE
2 2/32 4/32
3 3/32 5/32
4 4/32 6/32
5 5/32 8/32
6 6/32 8/32
8 8/32 10/32

2-8 . K¥ thuat sap dat sira chira.

Mot khi cdc tham s6 thiét k& chi y&u cho sira chita da dugce thiét lap, chuyén
vién k¥ thuat cdn phai khai trién sip dat dé lap dat chi ti€t kep chat. Khong phu
thudc vao k¥ thuét trong viéc sit dung khai trién cdc tham s6 nay, tiéu chudn sip
dat sau day phai duoc xdc dinh trudc qua trinh sip dat c6 thé bat ddu: Chiéu rong
cla ché slra chita (w) (da tinh todn trudc), kich thudc ca 16 kep chat dugc sir dung
trong thi€t k€& sira chira (D), khoang cdch nho nhat giita cac chi tiét kep chat (S) va
mép cla sita chita (E). Tong s6 kep chat yéu cdu cho stta chita (Tr). Trong pham vi
nhitng tham s6 nay chuyén vién k¥ thuat can xac dinh s6 hang cta chi tiét kép
chit va vi tri thuc t&€ chi ti€t kep chat da sit dung.

Chi ¥ ring, néu chd sira chita dugc thiét k& dé c6 thé sita chira, dudng kinh
(D) lién quan t6i duong kinh dinh tin d2 tin 16n hon dinh tin ma s& lap dat thuc
tai.
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. S6 hang caa chi tiét kep chat (Nr)

S6 hang Nr sir dung trong mdi ghép dugc xdc dinh bdi chiéu rong cla méi
ghép sira chita (W), duong kinh ctia dinh tdn sdp dat (D), khoang cdch dinh tin
nho nhat (S), khoang cich mép (E) (cho diing 2D), va s chi tiét kep chat (Tr) yéu
cdu cho sira chita. P& xdc dinh chiéu dai cia hang dinh tdn (L), gia dinh khoang
cdch mép (2D) thi 14y chiéu rong trix di hai lan khoang cdch mép ciia méi ghép:

(1-35) L = W - 2E
Thay thé 2D cho E duge két qua
(1-36) L = W-4D

Khoang cich t6i mép bi trir hai 14n vi mbi ddu cba hang cdn mot khodng
cach. Chia chiéu dai hang dinh tan (L) cho khoang cich dinh tin (S) dugc s6

. khoang cédch c6 trong mot hang

(1-37) Ns = =

Tuy nhién, vi bat ddu va két thic hang c6 16, yéu cdu s6 156 16n hon s6
khoang cach mét don vi. Cong 1 vao két qua ctia phuong trinh va sau d6 14y phan
nguyén da dugc qui tron thanh s6 16n nhit gan d6 cha nhiing chi tiét kep chat va
loai bé phin 1€ clia nhitng chi tiét kep chat. K&t qua s6 chi tiét kep chat 16n nhat
trong mot hang (Fr)

(1-38) Fr- = (Ns+1)

Thay phuong trinh {1-37) cho Ns duge két qua:

(1-39) Fr = (%+1)

Thay (1-36) cho L dugc két qua:

(1-40) Fr = (

S6 hang (Nr) bing tong s6 chi ti€t kep chat yéu cdu (Tr) chia cho s6 lugng
chi tiét kep chat 16n nhat trong mot hang (Fr) duge qui tron dén s6 nguyén gan do.

= I
(1-41) N = (+1)

Thay thé€ phuong trinh (1-40) cho Fr duge két qua:
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Ir

(1-42) Nr = W =aDys 1

Néu chuyén vién k¥ thuat muén theo hudng dan chung cho buéc dinh tin va
budc hang, hai tinh todn yéu ciu xac dinh s6 hang. Huéng din chung trang thai ca

" hai budc dinh tdn va budc hang cita lap dit dinh tin & hai hang s& khong nhd hon

4 1an duong kinh cia dinh tin (4D). T4t ca sita chita 16n hon hai hang stra chita
yéu ciu budc va bude hang khong nhd hon 3 14n dudng kinh cia chi tiét kep chat
(3D). Trir khi lra chon 1 tat nhién, mic do hiéu qua nhét dé xdc dinh s6 hang
mong muon la thuc hién tinh todn lién quan t6i tir ddu khoang cach hai hang (4D),
thyc hién & day bang thay 4D cho S trong phuong trinh (2-42)

Ir

(1-43) Nr = ( +
W —4D)/4D +1

1)

Tr +
(w~4D)/3D+1

(1-44) Nr = ( 1)

Pé sir dung s6 nho nhat clia chi tiét kep chit né cdn phai bé iri so le (ziczac)
hang dé tam cia chi tiét kep chit & hang bén canh la & vi trf vuéng goc véi diém

- gitta clia khoang cdch giita hai dinh tdn hang bén cach (xem hinh 1-55)

* Khoang cich thuc t& cia chi tiét kep chit (Sa)

Khi ma s6 chi tiét kep chat & mot hang duge thiét 1ap, né 1a van dé don gian
lien quan dén xdc dinh so d6 can d6i cla dinh tan trong hang. DE tao nén khoing
cich bang nhau giita cdc chi tiét kep chit trong hang, chia chiéu dai clia hang cho
s6 chi tiét kep chat trong hang (Fr). Két qua ¢6 khoang cich can déi giita cdc dinh
tan trong hang. Qua trinh ndy s& duogc lap lai d6i véi mdi hang ¢6 chiéu dai va s6
lugng trong hang khic nhau.

L

- S = —

(1-45) a .
CHUGONG I11I.

THUC TE SUA CHUA KHUNG SUON MAY BAY.

St dung kich thudc va khoang cich ding cha dinh tdn va xac dinh lap dat
ding c6 hay khong bo phén tan dinh s€ chiu dung dugc Gng suat tic dong. Néu
mot trong cdc diém nay khong di, két cdu c6 thé khong dat, két qua lam hu hong
két cdu va t6n hai dén ngudi quan mdy bay. Sit dung kich ¢& dinh tin va thay thé
ding la phu thudc vao loai va mic do wing sudt tdc dong vao két cdu va kich thuée
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vat liéu sir dung. S6 liéu di theo 14 dua trén thuc t€ cha tiéu chudn cong nghiép. Dé
fua chon dinh tin va qui trinh ding tra ciru trong s6 tay cGa nha ché tao mdy bay.
Khi m&i ghép kep chit cdn thiét bé tri so d6, ¢6 mot s6 thay d6i cdn chi §. Nhiing
noi dung nay bao gém nhw sau:

Kich thudée cua chi ti€t kep chat (D)

Khoang céch cua chi ti€t kep chat (S)

Téng s6 chi tiét kep chit yéu cdu (Tr)

S6 chi tiét kep chat trong hang (Fr)

S6 hang (Nr)

Sic bén kéo cha tdm ¢b 16 (Ts)

Trong két hop tit ca cic yéu t6 nay vao sira chita don 1é dya trén dac tinh co
hoc cta vat liéu tAm va chi ti€t kep chat, s6 lugng nhitng lién hé phu thuoc la da
cho truée. Thi du, s6 lugng chi ti€t kep chat trong hang ka phu thuoc vao do bén
kéo clia tdm & hang y&u nhat. Do bén kéo cia hang y&u nhit phu thudc s6 dinh tin
trong hang.

D€ don gian sir dung nhitng lién hé nay trong qué trinh thiét ké sita chifa, céc
bang da dugc trinh bay d€ cho chuyén vién k§ thuat sir dung lam don gidn qué
trinh thiét k€, tuy nhién 12 khéng c6 thiét hai. D€ 1am gidm 16i thiéu s6 bang dé tra
citu thiét k€ stra chira, cling chimg 10 s6 hiéu khdc nhau. C6 dén 6 dang khac nhau
dé st dung 4 loai khdc nhau cla sira chita két cdu [a két hop tét ca vao mot bang.
Dé bao dam rang tat ca két hop c6 thé clia nhitng yéu t6 nay cé thé sit dung 16t &
ché cdn phai sira chita; y&u diém nhat cua tit ca nhimg két hop c6 thé duoc sir
dung nhir diéu kién t6i thi€u. K&t qua thiét k& sira chita sir dung céc bang ndy

. thudng yéu ciu nhiing chi tiét kep chat nhiéu hon cdn thiét, 1am tang trong luong

khong cn thi&t vao mdy bay. Lap dat nhiing chi tiét kep chat du ciing din dén
lam tang vat liéu va chi phi lao dong.

Su khac nhau nita khi sit dung bang nay la né da duge sir dung trong thoi ky
khi chl yéu mdy bay di dugc thiét k€ st dung tiéu chudn két cdu tho ménh - an
toan. Dudi triét 1y tho ménh — an toan, bén hon, né 1a loai twong duong véi cimg
vilg hon, ddng ké chii y&u 13 t6t hodc t6t hon ban ddu. Tuy nhién, mdy bay hién
dai né yeu cdu miic do nhat dinh do déo dé dap tmg cho cabin chiu 4p sudt 13 duoc
thiét k€ sir dung triét 1y thiét ké dung sai - hr hong, & mic thap nay cing viing
hon 14 khong cén thiét nhu t6t hodc tot hon.

biéu quan trong dé chuyén vién k¥ thuat chd ¥ ring thi€t k& sira chita chu
yéu st dung nhiing s& liéu nay phai chap nhan theo miu biéu 337 cia FAA trudc
khi thiét k€ sita chita c6 thé xem xét sdn sang bay. Tuy ring nhitng bing nay s6
1iéu tinh todn chip nhan cho phép thi€t k€& stra chita, ndé khong chip nhan cho tat

. ca céc diéu kién. Ddng tiéc, nhiing cdi & dudi mic bang nay 14 s liéu khong chip

nhan duoc, 1a khong ding trong cha dé di theo né.

Muc tiép theo cia phan ndy sé trinh bdy md rong thiét k€ stta chita sit dung
chi ti€t kep chit dua trén chi y&u dac tinh co khi da trinh bay trong MIL- HDBK-
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5E. Chuyén vién ky thuat 1am viéc trong hoan canh & d6 muc dich chinh cia bang
dugc dién ta ding 13 loai miu dugc chap nhén phil hop, c6 thé mudn tién hanh dat
tén muc “Bang thiét k& sira chita sir dung”

3-1. Thiét ké sira chira sir dung cac dac tinh co hoc.

Nhitng trinh bay sau day dua trén cic nguyén ly dugc thiét lap & phan trén
(1). Khi cdc phuong trinh trinh bay & phan trén dién ta nhitng nguyén tac nay co
lién quan, cc s6 clia né dé xem lai, néu cén.

¢ Kich thudce chi tiét kep chat:

Tai trong 16n nhat ma tdm c6 thé chiu dung & méi ghép dinh tin la ddp (ng
duoc tai trong mang ciia tdim. Néu kha ning mang téi trong cét cta dinh tin (Ps)
12 nho hon tai trong mang cdia tdm (Pb), dinh s& bi cét trudc tdm. Néu kha ning
mang tai trong cit cha dinh tin (Ps) 12 16n hon tdi trong mang cta t&m (Pb), tim

* s& hong trude dinh tdn. Thinh thoang trong thiét k€ slra chita, ngudi sit dung phai

x4c dinh c4i mong muodn nhat, cé hay khéng tdm hoic dinh tdn s€ hu hong trude.
Bang tinh todn duong kinh t6i wu clha dinh tin (& day ca hai Pb va Ps la bing
nhau), chuyén vién k¥ thuat phai lua chon dé bén maximum c6 thé tim ra dugc
cho méi su lia chon thuc hién chi & mot tinh todn. C6 thé tinh toin két qui 13 s6
nguyén 1 tuong d6i nho, nhu the sit dung dinh tin dudng kinh bén canh s€ la Ps
Ién hon Pb nhu vay tdm sé hong ddu tién do mang tai. Kich thuéc dinh tdn nho
hon s€ 1am Pb 16n hon Ps, nhu vay dinh tdn s& bi cét trudc.

(1-46) Pb=Ps
Thay phuong trinh (1-34) cho Pb va (1-28) cho Ps duoc két qua:
IMxd?
(1-47) dxtxFb = -—-eemm- x Fs
4
Nhan ca hai vé€ ctia phuong trinh véi 4 :
(1-48) 4xdxtxFb =11 x d> x Fs
Chia ca hai v& ctia phuong trinh cho d:
(1-49) 4xtxFb =TIIxd xFs
Chia ca hai v&€ ctia phuong trinh cho (ITx Fs )
4xtxFb
(1-50) [
(ITx Fs)
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Pon gian hoa:

(1-51)

(1-52)

TONG CONG TY HANG KHONG VIET NAM
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Fb
d= 127t(—
(Fs)

‘ GAUGE BLGC HANG

BUGC PINH TAN ]

==

-@ B-benn ) BUGCBNH Tix
PITCH ‘ { -G .QQ} 1/2 PITCH

.- @ Q.?:: -}q. PITCH OF BUGC CUA
o0 THE JOINT MOtGHER

Hinh 1-61 . Vi tri khodng cdch dinh tdén nho nhét.
Thi du: Sir dung tdim ma 2024-T3 (Fb = 97,000PSI)
Va dinh tan 2017-T4 (AD) (Fs = 30.000PSI)

97.000

=127xtx(
30.000

)=3,93t
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ap dung khac

l

Dé tdim hu hong trude, sit dung dudng kinh dinh tdn 4t . D€ dinh tin cit
trude, st dung dudng kinh dinh tin 3t. Tuy nhién, trong trudng hop rét than trong
st dung khi lua chon kich thuéc dinh tdn 3t dé bao dam dudng kinh dinh tdn s&
chap nhin tai trong bay.

Xéc dinh kich thudc dinh tin d€ sir dung stra chita may bay bat ky, chuyén

© vién k¥ thuat phai tuan theo nhitng cung cap cia FAA ban hanh. Nhitng cai nay

can ct tit nhitng phuong phép gidi quyét, nhiing quy tac cia FAA lién quan tdi sira

chira, bao dudng va sira chifa 16n mdy bay va dong co. Trong sita chita miy bay

quan su, chuyén vién s& theo ddi tiéu chudn quan doi, nhu xuat phat tir didu & k§
thuat va s6 tay.

0

0
V’

¢ Khoang cich dinh tan.

Céi chinh thiét 1ap khoang cdch mép nhd nhat va khoang cdch dinh tén dé
bao ddm vat liéu tdm khong bi xé rdch trude khi mang tai hu hong, dé 1am viéc
ndy, tai trong x€ rach cta tdm phai bang hoidc 16n hon tai trong mang:

(1-53) Pb = Pe

Phuong trinh (1-34) thay cho Pb va cong thitc (1-32) thay cho Pe dugce két
qua (1-54), chi y ring D thay cho d, vi sira chira 12 da thdy kha nang c6 thé sira

~ chita
!’, (1-54) DxtxFb = 2(Z D)xths“‘\\
| |
‘\ Chia ca hai v€ phuong trinh cho t: ,,'
(1-55) DxFb = 2 x (E22yxFED
Pon gian hoa: <=
! (1-56) DxFb = 2EFs - %)«\332:133}
(1-57) DFb = 2EFs - D.Fs
Cong DFs vao ca hai v&€ cia phuong trinh :
(1-58) DFb + DFs = 2EFs
Don gian <>
e { D(Fb + Fs) ={ZEED
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(\‘ Chia ca hai v€ ctia phuong trinh cho 2Fs: i
D(Fb + Fs)
(1- 60) E = —oemeoeoeeee
2Fs
Thi du: St dung tdm ma 2024-T3 ¢6 Fs = 37.000PSI va Fb = 97.000PSI
E = Dx(97.000 +37.000) _ = 1.81D
2x37.000

0

Cha ¥ : Thi du nay chi l4 nhimg tham s6 gia dinh va s& khong dugc sir dung
vao nhitng truong hgp dp dung khac.

Tang 16n khodng cdch t¢i mép, lam ting kha nang chong xé rach cua mdi

AN
V’

ghép.
¢ Xadc dinh s6 lugng dinh tin yéu cdu cho mbi mo6i ghép chong khi sira chira(Tr):

S6 lugng dinh tdn yéu cdu cho mdi méi ghép chdng trong sirta chita bat k¥
dugc xdc dinh bdi d¢ bén cin thiét cho moi ghép tan dinh. Do bén nay dva trén co
s& hai diéu kién: Thit nhat dé bén cit cha dinh tdn sit dung phai duge xéac dinh,
cat vao dinh tdn 12 tai trong ¢6 khuynh cit dinh tdn thanh hai phin, nhu chi & hink
1-62. Thit hai, d§ bén kéo cia kim loai tdm phai dugc xdc dinh. Day 14 hai dang
ctia do bén, cung dugc chi ¥ dén, tao co s& dé xdc dinh bao nhiéu dinh t4n la da.

| Do bén kéo clia tdm da khoan 6.

! Do bén kéo ctia tAm & phan cu thé clia vat liéu 1a & tiét dién ngang nho nhat
' clia tAm ma vuong g6c véi mat phing & trong c6 tai trong tic dung. S6 luong
\ tai trong ¢6 thé tac dung vao tim dic 1a twong doi dé xéc dinh. D6 1a do bén

1

\

\

\

\

\

'l

\| cat clia vat liéu nhan véi bé day va nhan véi bé rong vat liéu. ,:'

0

="

———

N\
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Tinh todn d6 bén kéo ciia tdm vat liéu ¢6 16 chi phic tap hon chiit it. Dién tich i€t
dién ngang cha tdm c6 16 thi chiéu rong cta tdm trix di s6 dwong kinh 16 dinh tan 1am
giam tiét dién ngang. Chiéu rong thuc t€ con lai dem nhan véi d6 bén kéo gidi han cia
vt liéu.

Pt = (W-FD).t.Ft

(1-61)

0 ddy: Wd = Chiéu rong cia chd hong.
D = Puong kinh ciia 16 dinh tdn dé lap dinh tdn thay thé
Fr = S8 lugng dinh tin trong hang nhiéu nhit (phuong trinh1-40)

Trong tinh trang & mo6t mo hinh c6 nhiéu 16 dinh tdn (c6 nghia 13, nhiéu hang dinh
tdn ¢6 s6 luong dinh tdn nhiéu nhat trong mot hang hodc nhiéu hang, hang c6 dién tich
ti€t dién ngang bé nhat, (c6 nghia 13 nhiéu dinh tdn) 12 sit dung dé xac dinh d6 bén kéo
clha tdim ghép tan. Chi ¥ rang, chiéu rong thuc t€ cha miéng va s&€ 16n hon hin ché
héng. Tuy nhién, sir rong chiéu rong chd hong tai diém nay, do bén kéo nhé nhdt cha
tam cho c& hai m&i ghép va miéng va c6 thé dugc tinh todn bing cong thiic don gian.

S6 lirong chi tiét kep chat trén moi ghép chéng(Tr)

S6 chi ti€t kep chat yéu cdu dé truyén tai trong tr mot tim tdi tdm khéc 12 bang tai
trong kéo tdm tai m&i ghép chia cho tai trong cét cho mébi dinh tdn (Ps) hoac tai trong
mang cla tdm (Pb), bat ¢ c4i nao miu s6 nao 12 nho nhat. K&t qua & day c6 s6 dinh tin
nhiéu nhit 12 chiu dugc tai trong.

Pt
1-62 Tr = —
( ) ' Ps
Hodc

Pt
1-63 Tr = —
( ) Pb

. Vi chuyén vién ky thuat khi tinh todn s6 dinh tan yéu cau cé lién quan véi sira
chira, trdi véi thiét k€ ban diu hoac bd phan thay thé, tai trong kéo cia tdm (Pt) dugc
tinh todn dua trén co s& vat liéu ban ddu. Vat liéu ban dau duge st dung vi tai trong yéu
cdu truyén qua bang tai trong hién c6 tic dung trong khi hoat dong cta may bay.

Trong phuong trinh sau day, vit liéu ban ddu gid thi€t 1a dic (c6 nghia ia khong
¢6 16). Vi thuc t&€ ¢6 16 nén lam giam kha ning mang tai clia vat liéu ban d4u, tinh todn
(Pt) dua trén co s& tdm dac ¢6 sai hong & mat than trong khi tinh todn s6 dinh tdn yéu
cdu. Nhu két qua dé stra chita phuong trinh (1-64) dugc sit dung. Néu tinh chét cha sta
chita yéu ciu chuyén vién ky thuat phai tinh todn chinh xdc hon, chuyén vién s€ thay
thé phuong trinh (2-61) thay cho Pt.
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DE giam t6i thi€u s6 va do phiic tap ctia tinh todn yéu cdu cia chuyén vién, ngudi
ta d€ nghi tinh toén tri s6 Ps, Pb trudc sau khi tinh todn, 14y tri s6 nho hon d€ st dung.
Vi nd 1a mau ctia phuong trinh, s& cao hon clia dinh tdn (Tr) s€ c6 két qua sir dung tri sO
thap hon.

Pé hoan thanh phan trinh bay ndy, ¢ hai tinh todn 1 nhan dugc tir sau day, thay

cho & phuong trinh la:
" Ps

(1-64) Tr = L Ptx—l~
Ps Ps
Thay phuong trinh (1-64) thay cho Pt va phuong trinh (1-28) thay cho Ps, dugc két
qua:
1
(1-65) Tt =Wxtx R x 225

Chu ¥ rang D thay duoc cho d & phuong trinh (1-62) vi sira chiia gia thiét 1a thiét
k€& ¢6 thé sira chira.

Phuong trinh (1-65) don gian nhu sau:

4
(1-66) Tr = W xt x Ft X --cmeeemnem
' 1 D?Fs
Hoac
4W x t x Ft
(1-67) Tr = —commmmaiam
I1D?Fs

Chia 4 cho TI1 dugc két qua:

1.27xWxtxFt
(1-68) )

Thay phuong trinh (1-30) thay cho Pt va phuong trinh (1-34) thay cho Pb, duoc
két qua:

(1-69) Tr = M

DtFb

Pon gian phuong trinh (2-35) dugc két qua:
(1-70) Tr = wr
DFb
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Nhé ring day 1a s6 dinh tdn yéu cdu dé truyén tai trong tir phin nay tdi phan khéc
tai moi ghép chéng. Vi viy s6 dinh tdn hién tai yéu cdu cho miéng v4 bang hai méi
ghép chong s€ ¢d hai lan s6 dugc tinh todn ¢ day.
¢ Chiéu rong cia chd sta chita.

Chiéu rong cia miéng v phai rong hon chiéu rong chd hong néu vat liéu cung
loai va bé day ding cho ché vd. Bdi vi & day kha nang bén kéo clia chd hong la bé rong
cha chd héng nhan v6i bé day vat liéu. Kha nang bén kéo clia mié€ng v 1a chiu rong
trir di dudng kinh s6 16 kep chat nhan véi beé day vat lieu. Nhu vay, chiéu rong cia
miéng va phai hon hin chiéu rong chd hong it nhat bang tdng dudng kinh 16 kep chat
cong vdi khoang cich dinh tin déi v6i nhitng 16 kep chat nay & phia ngoai cua chd
hong. Tri s6 nay c6 thé dugc tinh toin dé dang bdi chuyén vién k§ thuat néu bé sung
trong luong do sita chita 1a nho nhét. Tuy nhién, quy tic chung da néi dén & trén bang
hai 14n chiéu rdng chd hong da ddp ing yéu ciu cla két ciu.
¢ Sir dung cdc bang dé thiét k€ sita chira.

Nhiing bang c6 sin cung cap dé thiét k& s6 lugng dinh tén cin thiét d€ hoan tra lai
do bén cho phan tdm hop kim nhom khi sit dung dinh tidn 2117-T3. Bdng 1-9 ia mot thi
du cho dinh tan tix 3/32 dén 1/4in {2,38 dén 6,35mm] dudng kinh va bé day tam hop

kim nhom tir 0,016 dé&n 0,125in [0,406 dén 3,25mm]. Khi nhu vy bang 1a c6 thé, dé 1a
vin dé don gian dé xéc dinh s6 dinh tin cin thiét cho sira chita cu thé bat ky.

Néu n6 doi hoi tién hanh stra chita chd rach 2in [5,08cm] & tdm vo boc hop kim
nhém day 0,025in [0,635mm] & may bay, s6 dinh tin s€ dugc xac dinh nhy sau:

1. Lua chon kich thudc dinh tan:

Tir tdm dugc tan day 0,025in {0,635mm] , dudng kinh dinh tdn t6i thiéu bing 3
lan bé day ndy. Yéu cdu & day, dinh tan c6 dudng kinh nhd nhat 0,075in [1,91mm).
Pudng kinh dinh tdn tiéu chudn 16n hon bén canh 3/32in [2,38mm]. Vi vay day la kich
thudce sir dung.

2. Xem & bang 1-9 c6 chd v rdng:

Khi bé day T cta td&m 1a 0,025in [0,635mm] , s6 l[uong dinh tdn 3/32in [2,38mm]
cén t6i thi€u 8,6 trén linch cha chiéu rong chd sira chira. Ché rach cin sira chita 1a 2in
[50,8mm] chiéu dai, do d6 cdn 17,2 dinh tin yéu cdu. Vi vay 18 dinh tdn 1a duoc st
dung cho méi phia clia ché sira chira dé hoan lai dé bén yéu ciu.

Cin nhd ring, day 1a sé dinh tdn yéu ciu dé truyén tai trong tir mot phdn clia vat
liéu t6i phan khiac & mdi ghép chong. Nhu viy, s6 dinh tdn thuc t€ yéu ciu cho mét
miéng va dién hinh véi hai moi ghép chdong s& 13 hai 14n s6 lugng dinh tin duge tinh
todn & day.

~ Tuy rang khoang cich t6i mép nho nhit cia dinh tén cho 12 2 14n dudng kinh than
dinh, né dugc gidi thiéu khoang cich t6i mép khong nho hon 2.1/2 1an dudng kinh than
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dinh tan khi dinh tan 12 loai diu chim. Day s& bio dam do6 bén déu ciia vat liéu doc mép
tam.

So dé dé sira chita dé tham khao & day s€ xem & hinh 1-63

sT0P DRILL 0k KHOAN CHAN HOAC

CuT OUT AS i T I DA
g CAT NHU CHI DAN

Hinh 1-63 . So dé sdp ddt stta chita dinh tin dién hinh

C6 thé cé su khic nhau trong thiét k€ so dé, ddp ung nhing yéu ciu ché yéu
khoang cdch tGi mép, kich thudc dinh tdn va khodng cdch dinh tin ddp dng. Quan sit ¢
céc trinh bay thdy rang nhitng dinh tdn d6 vi tri khoang cich 16n hon minimum.

Bdng 1-9. 5S¢ dinh tdn yéu cdu
(Theo tai liéu FAA - AC 43.13-1A & 2A, hinh 2-28)

BEDAY | SO LUGNG DINH TAN PAU LOI 2117 - AD YEU SO LUONG
T CAU TREN MOT INCH CHIEU RONG W BULONG
3/32 1/8 [ 532 3/16 1/4 AN-3
INCH
0.016 6.5 Y R SO A U [
0.020---- 6,9 4.9 39 | -
0.025--- 8,6 4.9 39 | - B SRR
0.032--—- | 11,1 6,2 3.9 I T — gt B———
0.036-— | 125 7.0 4.5 33 X S e ——
0.040-—. | 138 7.7 5.0 35 24 33
(X113 P ——— 9.3 6.4 4.5 2.5 33
0.064-— | —=--e-meee- 123 | 81 5.6 31 33
F117:J S U ———— 10.2 71 39 33
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(111 P [ J—— 114 1.9 4.4 3.3
(175 (77 [ 12.8 8.9 4.9
0.128--- | --mecemmeen- SRS, | —— 1.2 6.2 3.2
¢ Chiy:

a. Daéi véi xa nep (Stringer) & trén bé mat cdnh, hodc & than, lay 80% so
dinh tin & bang c6 thé st dung.

b. D6i v6i xa vong (Frame) giita, 60% s6 dinh tdn cho & bang c6 thé sk
dung

c. DGi v6i méi ghép tdm chéng don, 75% s6 dinh tan cho & bang c6 thé
sit dung

Chii y k¥ thudt : Bdng trén dugc tinh todn nhu sau

1. Tai trong trén inch clia chiéu rong vat lieu da dugc tinh todn bdi gia dinh cé6 mot
tdm dém (strip) & chi€u rong chd kéo.

2. SO lugng dinh tin yéu cdu di dugc tinh todn cho dinh tdn 2117-AD, dva trén (ng
suat cit cho phép biang 40% ting suét kéo cho phép clia tdm va tng suit mang cho
phép cla tdm bang 160% img suét kéo cho phép cha tdm, st dung dudng kinh 16
danh nghia dé tan dinh.

3. Su phdi hgp bé day tdm va kich thudc dinh tan & trén dudng gach dam la téi han (c6
nghia 1a s&€ hong bdi khi vugt qua) doi véi tai trong mang trén tdm, dudi nhitng
dudng gach dam nay 1a gi6i han tai trong cdt clia dinh tdn

4. S6 lugng buldong AN-3 yéu cdu dudi dudng gach dam di duoc tinh todn dua trén co
sG ing sudt kéo cho phép ctia tdm 1a 70.000 PSI va tai trong cdt don cho phép 1a
2126Lb .

; -
[EARIRINZEILY

1200 Ibs.

Hinh 1-64 . Truyén tdi trong & méi ghép nhiéu hang.

3-2. Truyén tai trong: So d6 (mo hinh) dinh tin nhiéu hang

Cho dén nay nghién ciru v& mai ghép dinh tan truyén tai trong da gia thiét
moi dinh tdn truyén tai trong nhu nhau & trong ché sira chira. Tuy nhién, trong dp
dung cédc dinh tin & méi hang cla dinh tin thyc 1€ truyén tai trong khic nhau.
Hang ddu cba dinh tan truyén tai trong nhiéu nhat véi tai trong khéng 16n duoc
truyén bdi méi hang ti€p sau clia dinh tdn. Tir nghién ciu trén, ngudi ta nhan thay
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ring cdc dinh tdn chia moi ghép duoc thiét k& diing s& khong bi céit dudi tai trong
thiét k&. Vi vay mdi dinh tin c6 thé va thuc t&€ c¢6 kha ning truyén 16n nhat cho
dén khi tai trong con lai duge truyén nhd hon kha nang cia dinh tin. Hinh 1-64
chi thi két qua mang tai nay.

Tai trong dau tién truyén c6 kha nang truyén 16n nhét, dé 1a tiét dién ngang
ciia dinh t4n nhan véi tai trong tdc dung (Ltr; = Ny, x L ,,). Téi trong con lai la tai
trong ban dau trir di tai trong di truyén boi hang diu cba dinh tin (Lr, = Lr, -
Ltr,). Tai trong tdc dung vio hang hai cha dinh tan trir tai trong thuc t&€ da truyén.
Tiép tuc téi khi toan bo tai trong duge truyén.

. Nhieu tam xép chong. (Céc tim x&p chong doi)

Thurc t€ qud trinh truyén tai trong, khi hang dinh tdn truyén tai trong da dugc
tinh todn, cho phép chuyén vién ky thuit quan tam dén mot phan viéc c6 ging
gidm trong luong. Dic biét, chuyén vién k§ thuat sit dung vat liéu mi€ng va bing
hoic bé day 16n hon vat liéu ban ddu. Trong ap dung sira chita & chd yéu cdu vi hu
hong thanh phén két ciu, vat liéu sira chita luon yéu cdu do bén bang hoic 16n hon
vat liéu ban ddu. Chuyén vién k¥ thuat biét rd trong lugng c6 thé sir dung cha né
hoac biét rd nd truyén tai trong, da giam trong lugng tir lic thiét k€ sira chita tan.

Vat lieu mi€ng vd cdn mang chi tai trong hién tai da truyén. Vi vy, bé day
ctia vit liéu v4 yéu cdu & hang ddu can chi dd day dé chiu chiu tai trong Litr,

D6i véi hiang hai truyén tai trong, vat liéu miéng vd cdn di kha ning mang
tai trong da truyén trudc (Ltr,) cOng vdi tai trong duge truyén clia hang hai cia
dinh tin. Ding nhu vy, d6i véi tdt ca cdc hang dugc sir dung trong sira chita.

Chuyén vién k¥ thuat hang khong biét rd trong luong cd hai co s& lua chon

6 thé nang cao truyén tii trong cla hang dinh tin. Cic bién phdp (tang bé day

kim loai) ¢6 thé tao nén bing nhiéu k§ thuat hay déi kim loai khdc nhau hoic
bing x€p chdng cic miéng kim loai c¢é bé day khdc nhau, miéng nay chéng lén
miéng kia. Phéi hop cdc miéng kim loai dugc thé hién & lva chon cudi cing la
thudng gidi thiéu x&p chong dip, né chi & hinh 1-61

3-4 . Tai trong tac dung t6i nhiéu miat phing cit.

Nhimg trinh bay trudc day vé tinh todn tai trong va ap dung né cin duge st
dung dé dp dung cho nhiéu tdm vat liéu mang tai trong thi&t k&. Nhimg tai trong
tdc dung vdo méi ghép c6 thé tdc dung vio mit phing don hoic nhiéu mat phing.
Khi ¢6 nhiéu hon hai tdm lam thanh moi ghép kep chat, ¢6 nhiéu mat phang cit.
Hinh I-65 chi cit dip dugc thdy & m6i ghép tan ¢6 hai mat phéng cit.

Két qua ¢6 nhiéu mat phang cét 1a phan chia tj trong tic dung vio vat liéu
cho trudc. Loi ich tdc dung tal trong vao nhién mat phang 1a toan bo tai trong

- dugc chia cho nhiéu mit phéng va két qua nhu vy, tinh chét co hoc cha vat liéu

lien k&t v6i mdi mat phing tai trong khong cdn 16n nhu yéu cdu dp dung & mat
phang tai trong don. Tong kha nang mang tai trong clia m&i mat phang tai trong 1a
tong kha ndng mang tai cita moi ghép.

107



_?'rénc CONG 'rYzHANG KHONG yn}:'r NAM
SO TAY HUOGNG DAN TRA CUU SU DUNG SRM

Tuy nhién, c6 anh hwéng mat tiéu cuc cla dp dung nhiéu mat phang taj
trong. Vi nhiéu mat phéng ti trong 1 canh nhau, cich nhau chi bé day vat liéu.
Phan chia tai trong tdc dung dén mot mat phing truyén vao mat phéng sau dé. Vat
liéu day hon 1am gidm 4nh hudng nay. Trong hdu hét cdc s6 tay vat liéu, trong d6
c6 MIL-HDBK-5E, do bén cét ctia hai mat phang duoc thiét iap, né cé gid tri thap
hon do bén cat mat phang don. Do d6, chuyén vién ky thuét sé tra citu nhitng s6
tay nay dé c6 tri s6 ding. Tuy nhién, do bén cét d6i phai 16n hon nhiéu mot nia
do bén cét don, kha nang ph4t trién nhiéu mit phing tai trong cé thé xem xét 4p
dung trong mot so trudng hop.

SECONDARY DOUBLER
INSIDE
MIENG TAP VA THL 3
BEX TRONG

IMPROVED EXTERNAL
DETECTABILITY AT CRITICAL
FIRST FASTENER ROW KHIHOAN THIEN THAY

HANG BINHN |
S~—  PRIMARY DoUBLER HRGodIcinG
MIENG TAP VA THU NHAT

MOT HANG DINE TAN O REN
SECONDARY DoUmLER NGOAIMIENG TAPTHT 2
EXTENDED ONE FASTENER ROW

Hinh 1-65. Cdc miéng xép chong doi

3-5. Xac dinh tai trong thiét ké.

Nhu trinh bay vé thiét ké sira chiva 1 dién (4 thuc t&€, chuyén vién k¥ thuat c6

~ thé tim thdy & d6 c6 loi cho xdc dinh tai trong thiét k& chia mdy bay, & day c6 thé

gidi thiéu bing phan tich dudng kinh dinh tin ban ddu cha mdy bay c¢6 lién quan
tdi loai va be day vat liéu st dung. Khi 4p dung ky thuat nay trong thiét k& sira
chita dinh tdn, tuy nhién, chuyén vién k¥ thuét phai dim bao ring tai trong thiét
k& ban dau di. Néu nguyén nhéin hir hong cdn cho sira chira 13 khong mang tai,
nhu vay 16 duge tao ra bdi vdn dé chi yéu khic, qud trinh niy s& chudn bi s6 ligu
cén thiét. Tuy nhién, néu nguyén nhan sita chita 1a truyén tai trong khong di, dudi
mifc hoat dong bay binh thudng, chuyén vién k§ thuat sé tra ciu tai liéu cta nha
ché tao may bay.

Dé xdc dinh tai trong thiét k&, bit ddu bing tim dudng kinh dinh tin va loai
vat liéu. Vat liéu dinh tdn, c6 thé xac dinh bang kiém tra ddu mii dinh tin. Bé day
ciing phai x4c dinh. Néu vat liéu khong thé xéc dinh, phai tra ctu tai liéu ciia nha
ché tao mdy bay. Do bén cit 16n nhit clia dinh tdn cdn duge tinh todn (xem
phuong trinh 1-62). Tai trong mang 16n nhat va tai trong kéo dugc tinh toin (xem
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phuong trinh1-68 va 1-64 tuong tng). Xdc dinh s6 lugng dinh tin trén mot inch.
Day 1a thuc hién 16n nhat boi tinh todn s6 dinh tin trén khodng cach chiéu dai va
chia s0 dinh tan cho s6 inch trong khoang cich.

Cé6 3 tai trong cdn xac dinh & mo hinh (so d6) tdn dinh 1a tai trong kéo

~ truyén qua vat liéu, tai trong mang tic dung vao vat liéu, va tai trong cat dat vio

dinh tdn. Bt mot s6 sira doi cua phuong trinh truée khi mdé rong va c6 tai trong
khéc 1a 16n nhat, chuyén vién k§ thuat c6 thé xdc dinh tai trong cu thé bat ky 16n
nhat.

Nhitng phuong trinh ¢6 lién quan sau day, d6i v6i chuyén vién k§ thuat ai
muén ¢6 thé kiém tra, méi phuong trinh déu ¢é cdi cin chi . Trong phuong trinh
nay W ky hiéu ia chiéu rong moi ghép, t 12 bé day cha vat liéu, d 12 dudng kinh
cua dinh tan, va Tr = s¢ lugng dinh tin.

Pé gidi quyét tai trong kéo 16n nhit Ft(max) véi Fb(max) la 16n nhat,
chiing to6i sir dung phuong trinh:
WFEt(max)

(1-70) Tr =
DFb(max)

" Nhan ca hai v€ v6i DFb(max), dugc két qua:

{1-71) Tr.D.Fb(max) = W.Ft{max)
Chia cd hai v&€ cho W duoc két qua :
(1-72) Ir.D.Fb(max) _ Ft(max)
w

bé giai quyét doi véi tii trong mang cha tAm lén nhit Fb(max) véi
Ft(max) tai 16n nhait, ching toi bit dau véi phuong trinh:

(1-71) Tr.D.Fb(max) = W.Ft(max)

Chia ca hai v& cho Tr.D, dugc két qua:

WFt(max)
TrD

DéE giai quyét déi véi tai trong kéo maximum Ft(max) véi Fs(max) Ia 16n
nhat, ching ta bat dau tir: phuong trinh (1-68)

(1-73) Fb(max)

127 xW x t xFt
Tr = . .
D? Fs

Nhan ca hai v& clia phuong trinh véi D’Fs(max), dugc két qua:

(1-74) Tr.D? Fs(max) = 1,27W.t. Ft(max)
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Chia ca hai vé€ cho 1,27Wt, dugc két qua:

Tr .b%.Fs(max)
(1-75)  ceeemmeeemeeeeeees = Ft(max)

D¢ giai quyét doi vdi tai trong cat Ion nhat Fs(max) véi Ft(max), tai lén
nhat, chiing toéi sit dung phuong trinh: (1-74)  Tr.D:Fs(max) = 1,27
W.t.Ft(max)

Chia ca hai v& cho TrD?, dugc két qua:

1,27 .w.t.Ft(max)

TrD?

Dé giai quyét doéi voi tai trong cdt max Fs(max) véi Fb(max) la
maximum, chiing t6i sit dung phuong trinh: (1-52)

Fb(max)
Fs(max)

(1-76) Fs(max) =

d =127xtx(

Nhan ca hai v& vdi Fs (max), dugce két qua:

(1-77) d.Fs(max) = 1,27t.Fb(max)
Chia ca hai v& phuong trinh cho d dugc két qua:
(1-78) Fs(max) = 1’27"?’(’“")

Pé gidi tai trong mang cua tdm lén nhiat Fb(max) véi Fs(max)la
maxinum, chiing ta sir dung phuong trinh:

(1-78) d.Fs(max) = 1,27.t. Fb(max)
Chia ca hai vé& ctia phuong trinh cho 1,27t duge két qua:
d.Fs(max)
1-7 = = Fb
(1-79) 1,27¢ (max)

Trong mot 4p dung, tdi trong tinh todn ¢ thé vugt qua do bén gidi han cha
vat liéu nhu da xdc dinh bdi dac tinh co hoc. Vi & diy khong bao gid viéc thiet k&
mday bay déu chinh x4c, nhiing dic tinh co hoc nao d6 16n nhat 1a d6 bén gidi han
cua dac tinh dé . Do d6, néu dic tinh co hoc tinh toan vuot qua dic tinh co hoc
clia nd, do bén gidi han can sit dung tit ca phuong trinh theo sau.

Sir dung tinh todn maximum hodc do bén giéi han tuong xdng cla vat ligu,
bat k¥ cédi nao nho nhat, va lap lai tinh todn cho phép chuyén vién k¥ thuat 13y gin
diing hé s0 tai trong thiét k€. Thong thudng hon c¢a tinh todn o day 1a dat dén gin
ding la thich hop.

110



_TONG CONG TY HANG KHONG VIET NAM
SO TAY HUONG DAN TRA cUU SU DUNG SRM

~ _CHUONGIV.
THIET KE SUA CHUA TAN DINH.

Pai véi moi budce trong qua trinh thiét k€ sira chita tin dinh, ¢6 3 qua trinh
duoc mo ta:

« Thy nhdt : trinh bay so bd “cdi chung” (xem duéi), ti€p theo thiét 1ap
huéng din chung clia FAA va skt dung céc tiéu chudn thiét k€ t6i thiéu.

= Thi hai: chd yéu 1a “dp dung”, sit dung tiéu chudn t6i thiéu cha FAA dé
thiét k& b6 tri dinh tdn cé thé sira chita.

» Thit ba : 13 k¥ thuat bé tri dinh tan, chQ yéu 13 “tinh todn”, nhiing chi din
két qua néu sira chira da dugc thiét k& st dung cdc tinh todn da trinh bay trén.

Trudc khi ti€n hanh xem giai thich vé slr dung cic s6 liéu nay ra sao, s6 liéu

" cung cdp & hinh 1-62 cin dugc xem xét. SO licu do bén cung cdp & hinh 1-66 ia

chinh x4c nhung khong diy dn, & hinh (B) cta hinh 1-66 40 bén giai thich & géc
trén bén phai 12 gidi han chi hang thir nhét tir bén trdi va hang cua dinh tan c¢6 miii
tén chi. Do bén clia tim duoc xic dinh béi do bén tai di€ém yéu nhit, diém yéu
nhat & trong trudng hop nay hang khong ¢é mii tén chi tGi n6. Do bén clia moi
ghép B 12 66,7%, nd 1a két qua bo tri khodng cach dinh tan 3D.

4-1 . Noi ghép cac tdm.

Hinh 2-66 sao chép G hinh 2-18 trong AC 43.13-1A & 2A, 1a mét thi du vé
vat liéu kim loai tdm thé nao c6 thé néi ghép. Chuyén vién k§ thuat phai chd ¥ su
khic nhau giita “néi ghép” va “mi€ng va”. No6i ghép la lién két hai hoac nhiéu hon
cdc miéng vat liéu dé truyén tai trong tir vat liéu nay t&i vat liéu khac. Miéng vi
bao gdom hai hodc nhiéu hon & mai ghép chong, & day tai trong tic dung t6i vat
liéu ban ddu thi déu tién truyén tir vat liéu ban ddu téi vat lieu ghép chéng (nd 1a
vat liéu miéng va) va sau do tir vat liéu miéng va trd lai téi vat liéu ban dau. Trong

- thiét k&€ may bay, vat lieu ghép chong truyén tai trong ¢6 thé 13 xa goc, xi ngang

hoac xa vong.

Khi ghép néi tdm, ghép ndi cin dugc thiét k€ nhu trinh bay & thi du sau. Thi
du tinh todn theo gia dinh sau:

Chiéu rong cha tdm (chiéu dai chd néi ghép ): W = 12 in [30,48mm)]
Vit liéu tdm : tdm ma 2024-T3
Bé day: 0,032in [0,813mm)]

UTS = 59.000PSI
UBS @ 1,5D = 97.000PSI
USS = 37.000 PSI

Vat liéu dinh tén : Dinh tén AN 470AD 2117-T4
USS = 30.000PSI

111



_TONG CONG TY HANG KHONG VIET NAM
SO TAY HUGNG DAN TRA CUU SU DUNG SRM

PO BEN CUA TIET STRENGTH THROUGH THIS
DIENNAYLATS3%  SEGTION IS 78 % OF SHEET
CUATAM KHONG 1O WITHOUT HOLES.
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{8) TRIPLE OR MULTIPLE ROWS
BA HANG HOAC NHIEU HANG

Hinh 1-66. N6i ghép kim loai tdm bdng tdn
4-1-1. Xdc dinh duong kinh dinh tin .

Trong AC 43.13-1A & 2A xem doan 2.99h, trinh bay vé kich thuGc dinh tin

" srdung “gédn bang 3 1an bé day cua tdm day hon”. Lién quan & day giita bé day
cha tadm va dudng Kinh cBa dinh tan 14 khong nhé nhit. Néu chuyén vién k¥ thuat
st dung nhitng tinh todn da trinh bay truéec va nhitng tinh todn nay k&t qua cé
dudng kinh dinh tan nhé hon mot it “3 1an bé day cha tdm day hon” cha vt liéu,
chuyén vién k¥ thuat c6 thé lua chon dé sir dung dinh tan dudng kinh nhd hon.

* (;idi thiéu chung,.

Lua chon gin ding 3 lan bé day tdm : 3 x 0,032 = 0,096in [2,44mm]. Vi
kich thudc tiéu chuin canh dé 16n hon 0,096in 141/8in, sir dung dinh tidn 1/8in
[3,175mm], 2117-T4(AD). Trir khi tiéu chuin thi€t k& yéu cdu khac, khi dé tinh
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toan dudng kinh dinh tin qué 16n cia kich thude dinh tdn tiéu chudn, kich thudc
duong kinh dinh tén I6n nhat dé duoc sir dung.

* Ap dung,

Pudng kinh dinh tdn nho nhét dé 1ap dat 1a 1/8in [3,18mm] nhl}‘ng doi véi
cong viéc x&p dat di theo cé hai kich thuéc dinh tén tiéu chuan I6n hon
(hoac3/16in[4,76mm] )s& duogc sit dung dé lap dat.

* Tinh toan.

Bing 4p dung phwong trinh 1-52, né ¢6 d =1,27t (Fb/Fs), chuyén vién k§
thuét c6 thé tinh todn dudng kinh dinh tin yéu ciu:

97,000
30,000

Tuy ring khi sit dung AC 43.13-1A & 2A trong phén lua chon dudng kinh
dinh tdn da 14y 1/8in [3,18mm], s&t dung dinh tin 5/32in [3,97mm] s& 5t hon tiéu
chuan khi xem xét déc tinh co hoc cua vat liéu di cho. Tuy nhién, Kich thudc dinh
tan duge tinh toan chi I6n hon 0,006in [0,15mm] so véi duong kinh dinh tin &
bang la 1/8in [3,18mm], va néu tan duong kinh dinh tin theo bang la da dugc tinh
todn, khac nhau 0,002in [0,05mm] gita tinh todn va dinh tin & bang 12 ¢6 sin.

Vi dic tinh co khi ca vat liéu sir dung d€ slta chira khong phan dnh hé s6 an
toan, d6 13 hé s6 an toan da bao dam rang dinh tidn 1/8in [3,18mm] 1a ¢6 kha ning

d =127 x 0032 x ( ) = 0,131in[3,327mm]

- sir dung tai trong da cho. Tuy nhién, chuyén vién k¥ thuat phai tinh todn tai trong

thiét ké tic dung vio ché sira chita bang kiém tra dudng kinh dinh tan hién tai va
khoéang cdch clia né, nhu da thé hién & phuong trinh (1-71) dén (1-78). Tiép tuc &
thi du nay, dinh tédn 1/8in [3,18mm] du dinh ddp dng tai trong thiét k& tiéu chudn.

4-1-2 . Xdc dinh s6 lugng dinh tdn.

Khi xdc dinh s6 lugng dinh tin, dinh tdn ¢é Kha nang chiu tai trong mang
hoac kéo tuong duong, cdi nao 1a nho nhat.
» Trinh bay chung.

Xdc dinh s6 lugng dinh tdn yéu cdu trén mdi inch chiéu rong W tix bang 1-9.
SG dinh tan trén mdi inch bing 6,2 do d6 tdng s6 dinh tdn yéu cdu 1a 12 x 6,2 =
74,4 hodc 75 dinh tan. Trir tiéu chuin thiét k& doi héi khic, khi s6 dinh tan vuot
qua so nguyén, s6 cua dinh tan luon ludn 1dy tron 16n 1én. Chuyén vién k¥ thuat
phai chd y rang & day thi du nay giai quyét ndi ghép. Mot néi ghép khac tir sita
chita mi€ng v4, nd phai c6 hai lan s§ dinh tdn vi né phai truyén ddu tién tai trong

* 161 miéng va va sau d6 trd lai tdi vo boc & phia dau kia ciia ché hong (hoac da loai

bo).

Chuyén vién k§ thuat c6 thé dp dung chd ¥ (C) & duéi bdng 1-9, néu thiy
phd hgp. D6i véi méi ghép chong don, 75% cha 74,4 dinh tin hay la 56 dinh tin
(khi 1am tron), ciing c6 thé sit dung cho két qua t6t.
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» Ap dung.

Vi dudng kinh dinh tin ldp dat 1a -6 16n hon —4, dinh tdn —6 c6 khéa nang
chiu lyc cét 16n hon. Bai vi dinh tin —4 da lap dit ban dau va kha nang mang tai
trong 1a kém hon s6 tuong duong ctia dinh tdn —6, s6 dinh tdn sit dung trong sta
chira s€ dugc tinh todn & quy trinh chung. Xem & bang 1-9, thuc t€ & diy duge xic
nhan. Chd ¥ rang, cho sin bé day vat liéu, nhu vay duong kinh dinh tdn tang I6n,
s6 dinh tan giam nho.

" Tinh todn.

Kha niang mang tai cla vat liéu tdm 1a du dinh chung déi vdi tai trong tic
dung dén chd sira chita. Tuy nhién, k¥ thuit c6 thé mé rong tiéu chuin tai trong
maximum tdc dung bang phan tich so d6 tidn dinh hién tai va sit dung cdc khdi

" niém nay tinh todn tai trong tdc dung. Néu qud trinh nay va budc chung 1a di kém

(c6 nghia I3, khong bd sung khodng cdch vao so dd dinh tén dé diéu chinh ché sia
dé sita chita), & day s& luon luon két qua gidng véi so do dinh tan hién 6. Déi véi
muc dich cua thi du nay, kha nang mang tai ctia vat liéu ban dau duge du dinh d6i

V@i tai trong tac dung.

Khi sir dung phuong phdp ndy, chuyén vién ky thuat phai can than xic dinh
nguyén nhan chd sira. Néu dinh bi cit 13 c6 nguyén nhian (nhu két qua cia tai
trong bay), so d6 dinh tan hién c6 1a khong di va khéng sir dung dé xac dinh tai
trong tic dung. Day ciing 4p dung hudng din chung ducc thiét 1ap bdi FAA trong
AC 43.13-1A & 2A. |

Sir dung phuong trinh (1-68), néu do bén cit cla dinh tdn (xem phuong trinh
(1-63)) 1a 16n hon do bén mang cia tdm (phuong trinh (1-69) hoac phuong trinh
(1-70) néu trdi vdi su that), s6 dinh tn yéu cdu c6 thé tinh todn. Trong thi du ndy
do bén cat cta dinh tin 1a 389,1Lb va do bén mang cla tdm tai 161/8in [3,18mm}

. 1a 398,8Lb. Khi lam nhitng tinh todn ndy, dudng kinh 16 khoan 16n hon dudng

kinh dinh tan da dugc tén trudc cta dinh tdn phai duoc sit dung. Vi do bén cit clia
dinh tan la nho hon d6 bén mang cia tdm, phuong trinh (1-70) dugc sit dung .

Sir dung phuong trinh (1-70) dé tim Tr, s6 dinh tdn yéu cdu ta 58. Day la loai
miéng va sira chita, hai 14n s6 dinh tin méi phia cia méi ghép, hay 1a 116 dinh tdn
yéu cdu. Nh& rang, khi ti€n hanh nhimg tinh todn nay, dudng kinh 16 khoan va
dudng kinh 16 tdn trude cita nd khong sit dung.

4-1-3 . Xdc dinh khodng cdch dinh tdn va bé'tri.

Trong budc nay b6 tri thuc hién dua trén su can bing do bén cit véi kha
nang mang tai hoic kéo clia tdm.

» Budc lam chung.

St dung duong kinh dinh tdn nhé nhat 1/8in [3,18mm]} dé thiét 1ap so do tin
dinh, dé tim s6 hing yéu ciu, khoang cich téi mép [a 2D, phai trir hai 14n chiéu
dai ctia chd chong nhau. K&t qua & day, chiéu rong cta hang dinh tin 1a 11,500in

" [2,92cm]. S6 dinh tan c6 thé bé tri trong hang 1a cong thém 1 vao chiéu dai coa
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hang chia cho khodng cdch dinh tdn sir dung. B&i vi & day chiéu dai clia hang bat

_ ddu va két thic déu cé dinh tin. Trong trudng hop khoang cach dinh tin 3D, c6

nhiéu nhat 31 dinh tdn trong mot hang. Khoang céch 4D ¢6 nhiéu nhat dinh tin
trong mot hang 1a 24. Vi khoang cich 4D chi st dung khi 4p dung hai hang va cin
75 dinh t4n, ghép chéng khong thuc hién & hai hang. Day ciing c6 thé 1 trudng
hop gidng chit ¥ (C) & dudi bdng 1-9 da 4p dung va 56 dinh tdn da sir dung dé
thuc hién sira chita. Do d6, 3D khoang cdch phai sit dung.

Str dung budc 3D, dua trén 75 dinh tdn, & d6 s€ ¢6 25 dinh tdn trén méi hang
véi bude 0,46inf11,68mm], khoang cach mép 0,25in[6,35mm], va budc hang
0,375in [9,53mm]. Hinh 1-67 chi cich b6 tri nay.

T F
_0...?---.-

]

1. .-é.@-.-.-
-;,.é-.-_
_é...?.-.-._
-§.§-.-.-
. .?-é..‘f,..._._

R 0.375(30) —~ |-

_._é_...:_.é-.o-.é.

0.250 (2D)

Hinh 1-67 Sdp dat 75 dinh tdn sit dung buéc 3D
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Hinh 1-68. B6'tri 56 dinh tdn su dung bugc 3D.

Fape
1t

-4

L3R A S T
A—dp jﬁre,, .
-4 ¥ )

44k ¢4
?., * 0.825 L !~
) Vb
N A

0.5625 (ID)—= e

188" D (6) LAYOUT RIVET, 0.125" D (-4)
INSTALLATION

Bo tri dinh tan
. RIVET

7 | Nk Lap dat
0.375(2D); v

dinh tan

ISR YR o
SR Bh It SU TR MY S ST AL s

-I 1
.

- -4 -&-4—-0-1-‘—‘-Ql/’o-‘-l-‘-\\o-b-o-i-k

.
R R RL RE SV SN LE

Hinh 1-69. Cé thé sap ddt dinh tan duiong kinh 1/8''(-4) , sit dung dinh tén duong
kinh 3/16" (- 6) va s6 dinh tdn ld 75.
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Dua trén bude 3D v6i 56 dinh tdn, & d6 s€ c6 3 hang dinh tdn, cé hai hang
ma mbi hang 19 dinh tdn va hing con lai ¢6 18 dinh tin. Hinh 1-68 chi cich b6
tri ndy, méi khi nhiéu hang sit dung trong so d6 tan dinh va cic hang chita s6 dinh
tan khic nhau, mot trong cdc hang ¢6 bude nho hon, hodc s6 dinh tin 1dn nhit, sé
gan mép cua vit liéu nhat.

* Ap dung.

Budc nay chia qud trinh x€p dat dinh tédn 12 bude 1am dng dung céc quy trinh
khdc nhau tir quy trinh chung. Trong phdn nay khoang cich t6i mép va khoang
cich gifta cdc dinh tan dugce tinh todn theo dudng kinh nho nhat 1a bing 2 14n kich

~ thude dinh tan 16n hon da xdc dinh trude. Khi 4p dung khai niém "stta chita khi cé

thé stra chita” b6 tri dua trén khodng cidch mép va khodng cich gita cac dinh tén
yéu ciu bang hai 1an kich thudc dinh tén tiéu chuin l16n hon, hoac 3/8in[9,53mm].

Khoang cach mép d61 véi dinh tdn (-6 )3/8in [9,53mm] 12 3/4in {19,05mm].
Khodng cich dinh tin c6 thé 3D hoidc 4D, vi né cin dugc tinh todn hai ldn.
Khoang ciach 3D 12 0,281in [7,14mm]. Khoang cach 4D 14 0,375in [9,53mm].

Dé tim s6 hang yéu cdu, khoang cdch t6i mép céch déu 2D, né cin trix hai
i4n chiéu dai ctia ché ghép chéng. Két qua nay hang dinh tin c6 thé rong 11,625in
[2,95cm]. S6 dinh tdn ma c6 thé x&p dat trong hang 13 thém | vao chiéu dai clia
hang chia cho khoédng cdch giita cdc dinh tén, vi chiéu dai clia hang bat ddu va két
thiic ¢6 dinh tdn. Trong trudng hgp khoang cach dinh tan 3D ma tri s6 42 dinh tén
16n nhit trong méi hang. Khoang cich 4D thi c6 32 dinh tdn nhiéu nhit trong mbi
hang. Vi khoang cich 4D la chi sit dung & hai hang va 75 dinh tdn la du, ghép
chéng c6 thé khong sit dung & hai hang. Do dé khodng cdch 3D duoc st dung.

Tuy nhién, néu chi ¥ (C) duéi bang 1-9, 14 4p dung s6 dinh tdn yéu céu 1a 75
1ay s6 chan chia 74,4 hoic 56 lay s6 chan ciia 55,80 dinh tin, nhu vay so dé dinh
tan hai hang c6 thé sir dung.

Vi phin sit dung dinh tdn 16n hon dé bé tri, khodng cich dinh tin s& sir dung
tang theo hudng din AC 43.13-1A & 2A, nhu vay khoang cdch s€ vugt qud thiét
l4p maximum cia théng tr khi dudng kinh -4(1/8in) dugc 14p dat.

Hinh 1-69 Chi b6 tri c6 thé ding dinh tan dudng kinh 3/16" (- 6) va sG luong 75
dinh tan.

»Tinh todn .

Phuong trinh (1-60), chuyén vién ¢4 thé tinh todn khoang cich mép cho 4p
dung thuc t€ 0 day. Két qua tinh todn nay khoang cach mép 0,217in [5,51mm]. Vi
khoang cdch nay 1a nho hon 2D di gidi thiéu bdi AC 43.13-1A & 2A, khoéng
cich 2D s& duoc sir dung.

Tai di€ém nay chuyén vién k¥ thuit s& xem chi y riéng ma thuit ngit khodng
cdch mép va budc hang dinh tdn nhu st dung trong phdn chung va dp dung quy
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- trinh chi dan do khoang cach tir tam 16 dinh tdn. Trong tinh todn budc dinh tin va

khoang cich mép, dinh nghia vé thuat ngit nay phai lua chon.

Trong thi du ghép chéng cho trudc, néu dinh tdn phing dudc sir dung, ngudi
ta giGi thieu khoang cich t6i mép 1a 2.1/2 D duge st dung. D6i véi dinh tan dau
thong dung, khoang cdch tdi mép la khong nho hon 2D la thoa mén.

Trong 4p dung ghép chdng chiéu rong dé bd tri dinh tin 134 W . Tuy nhién
trong céc trudng hop miéng va, chiéu rong cia hang s€ bing 2 14n chiéu rong chd
hong. Chuyén vién k¥ thuat ciing phai nhé rang khi bé sung 16 vao tdm vat liéu,
nhu vy vd boc mdy bay kha ning mang tai trong kéo cua vat liéu giam (xem
phuong trinh 1-61).

4-2 . Swra chira cac 16 nho.

Cic 16 nhé & vo boc kim loai tdm c6 thé dugc stra chifa bang miéng vd ngoai
hoac mi€ng vd phing néu ché héng khong anh hudng dén khung xuong hoic cic

_ bo phan két cdu khédc. Cac mép xu xi cha 16 ¢6 thé 1am nhdn béing giiia, cit bing

cua 16 hodac duc bang cai duc khung xuong.

Miéng vé d6i v6i cic 16 nhd ¢6 thé duge tdn v vao mat ngodi vo boc hoac
c6 thé 1am bang nhu hink 1-70. Trong ca hai loai mi€ng va s luong dinh tén cdn
phai theo so d6 chi din & hinh 1-70, né mo6 ta nhitng miéng va lin, 2in, 3in [2,54.
5,08 . 7,62mm] 16 tron, & dau miéng va phang dugc st dung, miéng vd tdp duoc
x€p dat & bén trong cha vo boc. Miéng va cat dé 1p khit vao 16 khoét va duoc tin
vao miéng tdp. Dinh tdin dung loai ddu phing nhy moé ta muc trén cha chuong
nay.

Thiét k& stra chita 16 nho sir dung miéng va gidng mai ghép gidp moi, trir 3
chi y quan trong:

* Thit nhat: W 1a dudng kinh cia 16 & vt liéu ban dau.

» Thit hai: Vi day la mi€ng v4, s6 luong dinh tdn yéu cdu dé sira chita toan
bo 12 t6i thi€u bang 2 ldn s6 dinh tdn yéu ciu cho méi ghép . Chi ¥ ring dudng

~ kinh ngoai miéng va tron tép 1 16n hon 2 14n dudng kinh cia 16. Dinh tin dugc bo

tri déu quanh 16.

* Thd ba: Khong c6 dinh tdn bo tri trén dudng vuoéng géc vdi vecto biu
dién lyc tic dung. Nhitng dinh tdn & trén mat phang vuéng géc véi luc tic dung sé
khong cé bi tac dong cia tai trong.

= Thi tu: Day la dang dac biét cia mi€mg va phang khi ban kinh vong tron
R—» . Khoang cich hang dinh tin, khodng cdch mép cta dinh tin, khoang
cich giita cic dinh tdn & day do theo dudng thing (day cung); va 4p dung céc
nguyén tic va tinh todn nhu & miéng va khong tron.
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PAT TEN A B C
PUONG KINH (PHIA NGOAT) 7.1/2[19cm)] 57[13cm] 2.1/2"[6¢m)
PUONG KINH VONG TRON TAN DINH 4"[10cm] 3"[8cm]) 1.3/4°14,5cm]
TRONG
DUONG KINH VONG TRON TAN DINH | 6,172 [16,5cm] | 4 [t0cm]
NGOAI -
BUGNG KINH (BEN TRONG) 3'[8cm] 2 [5cm) 1'[2,5¢m]
SO LUGNG PINH TAN(A175T- 5"/32) 24 16 8

MIENG VA (NUT) PUGC SU DUNG NHU YEU CAU

H“ 22-1/2/"[\

TYPICAL CROSS SECTION
TIET DIEN NGANG BIEN HINH

Hinh 1-70. Miéng vd bing déi véi 16 nhé.

4-3 . Thay thé vo boc Panel.

Trong truong hop & dau chd hong do vo boc chiu ing sudt c6 su cd xay ra
trén chd rong, ngudi ta thudng cin thay thé toan bo Panel, Panel cii duge thio
cin than bang khoan cdc dinh tdn tai m6i ghép. Panel mdi c6 vat liéu va bé day
tuong ty thi cit kich thudc gidng nhu nguyén géc. So d6 dinh tin tai mdi n6i
phai theo s0 do cii. Trong trudng hgp & dau phai chia thanh timg phin ciia Panel
thay thé va so do dinh tan khic nhau thi dugc st dung trén mép d6i dién cua
Panel, d6 1 t6t nhat sao chép so d6 clia diém ndi con t6t. Trude khi Panel hong
dugc thay thé, bén trong cha két ciu phai dugc kiém tra cdn than. T4t ca hu
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hong: khung, xa, vich ngan hoac cic két cdu khac phai dugc thay thé truée khi
thay thé Panel vo boc.

4-4 . Sira chira xa ngang canh kim loai tam.

Cic loai stra chira dé tao hinh dang kim loai tdm va tao dung xa ngang chi

& hinh 1-71. Trong ché tao sira chita cic loai cho thdy, chuyén vién k¥ thuat phai

sir dung s0 lugng chinh xac dinh tdn, kich thude va vat liéu ding. Vat liéu thay thé

va vat liéu sir dung tang cudng phai gidng loai nhu da sir dung & két ciu cii. Hon

~ nifa, vat liéu phai dugc nhiét luyén giong nhur vat liéu cii. BE day ca vt liéu sita
chira phai giong hoac day hon nguyén géc.

Slra chita xa ngang, cdc tdm phia ngoai duge tao dang bang kim loai tim
dugc moé ta & hinh 1-72. Viéc sira chita xdc nhan cho thdy 12 loai stra chita doi hoi,
tuy nhién nhiéu loai stta chira khic nhau cé thé 1am, mién 13 sitc bén va do bén lau
hoat dong 13 durgc hoan lai phit hgp.

XEMC) XEM{ D}
SEE IC) SEE 1D}

=3 =
0)|(010)0.6010) ! Tt

ta)

0= AIVET DRA
AMIRIMUM /327 (2 5 mmll

""“r'““’“ UGN BAN KINH BE
TOFr . O i
ORICINAL LAP KHIT VAO XA
e NGANG BAN DAU

GO DAN PETANG  +
CUNG UGN XA NGANG

34167 4.6 mm] PLYWOOD TO
STIFFEN BENT RIDS.
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PEEN
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Hinh 1-71 . Stta chita xa ngang kim loai tdm
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Hinh 1-72 . Suta chita xad ngang - cdc tdm phia ngodi bang kim loai.
4-5 . Ghép noi xa nep va vanh go (flange)

Ghép mdi xa nep va vanh go chi & hinh 1 - 73 . Vat liéu ban dau 13 nhin thay
khong bi che chan, vat liéu tang cudng 1a bi che chian. Nhd ring, xa nep 12 cdi gid d&
theo chiéu doc dé lién két vo boc than hoic cinh, xa nep lién két vao xa vong, vich
ngan (tao hinh dang trudc), né 1a bo phan két cdu chinh clia cum lép va y dinh dé mang
tai trong nén va kéo, vi vay, cic nguyén tic tin dinh ndy phai nhu sau:
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. D& tranh léch tam khi tdc dung tai trong v udn doc liic nén, ndi ghép hoic bo phan

ting cudng 1a d6i ximg nhu c6 thé vé gan dudng tam clia bo phan (chi tiét). Lién két
12 1Am nhu nhiéu thanh phan céin thiét dé phong ngira uén & hudng bat ky.

. Tranh dé€ gidm do bén kéo clia chi tiét ban ddu, 16 dinh tin & cudi ciia chd n6i ghép

14 1am nho6-d6 13, khong 16n hon dinh tén lién két vo boc ban ddu, va hang thi hai
clia dinh tdn thi ziczac thut vao & ddu cudi.

. D& phong ngira tap trung ti trong & dinh tdn cudi va hau qua din dén tang dn 1am

dinh tan hong, chi tiét ndi ghép dugc vat nghiéng (con) & cudi. Day ciing c6 két qua
lam giam tap trung dng suat tai cudi cha chd ghép nai.

. Khi mot vai xi nep bén canh la dugc ndi ghép, viéc ghép néi phai so le néu cd thé.

. Puong kinh dinh tin & xa nep s& & giita 2 va 3 1an bé day cia thanh chin, nhung

khong i6n hon 1/4 chiéu réng cla nd.

- POOOROOOOI0POCe0e0s] |-

TAPERED CHITIET

SPLIGE NOI GHEP

MEMBER NGHIENG
- -P.-.- L3 3

Ly T J—-:_\:}

AR
)

ARnaL AR

Hinh 1-73. Noi ghép xa goc va xa cong (vong)
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4-6 . Stra chira két cau bi rach.

Phuong phap slra chita két cau rdch 1a thay o & hinh 1-74. M0 ta nay chi rd
stta chita & ché giao nhau (cdt ngang) clia xa ngang va xa doc tai mép ré dong
cdnh vd mép sau cinh hodc dang cinh khic. Tdm ting cudng phai cuing loai hop
kim va bé day khoang 1.1/2 lan bé day vat liéu ban dau. Trong méi trudng hop
rich & day 13 dugc slra chita, chd rach phai dugc khoan chan trudc khi lap dat
mi&ng tang cudng. Khoan chin ¢é thé duge x4c dinh nhu mot nguyén cong cla

. khoan mot 16 nho tai ddu cudi cia chd rich dé phong rach tiép tuc dai hon vao vat

lieu. L6 tai ddu cuéi cia chd rach dugc loai bo chd sic nhon tap trung {ing sust.

Nguyén nhén diéu kién rdch phdt sinh & diém tap trung ing suit tai cdc diém
lien két, cong véi su lap lai chia dng sudt, ciing nhu nguyén nhan cia rung dong.
Tap trung dng sudt 1a chd that, xudc, hodc khong chinh xdc cha yéu (6 thiét ké.
Toan bo hu hong cia két cdu canh do nguyén nhan tap trung ung sudt ¢ dé vat
liéu bi cit tao thanh rdnh. Trong t4t ca sira chita, chuyén vién k§ thuat phai 1am
bao dam chac vat liéu 1a khong cét tao thanh géc nhon giita hai mép bién va & chd
hai mép bién gip nhau tao thanh géc, vat lieu duoc luon ("tao ban kinh") dé€ ban
kinh d1 16n phong ngira ing suat tap trung. Géc lugn duoc 1am nhin nhu c6 thé.

Bo phan cla két cdu mdy bay ma c6 rach phat trién & ché lap ghép khit c6
thé dugc stra chiia nhu hink 1-75. Xt 1y ché rach & trong sita chita ndy la giong
nhu trinh bay trudc.
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Hinh 1-74. Stta chita két cdu bi rdch
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Hinh 1-75. Sua chita ché rdch tai cho ldp ghép khit
4-7 . Sira chita cu thé (dac biét)

G chd két cdu dac biét dé sita chita két c4u kim loai tdm khong c6 thé ¢6 trong
s6 tay ciia nha ché tao, né {uén phai lwa chon ddu tién clia chuyén vién k¥ thuat
trong xdc dinh loai stra chita s dung, phat hanh nhu AC 43.13-1A & 2A da dugc
FAA ban hanh va MiL-HDBK-5E c6 thé sir dung dé mé& rong trong thiét k€ sitra
chira doi v6i viéc dp dung thong nhat. Mdi khi chi din diac biét doi vé6i sira chira két
cdu kim loai tdm 1a khong thé c6 trong sé tay ciia nha ché tao, chuyén vién k¥
thuat da duoc su chdp nhin cia FAA déi véi stra chita boi tuan theo miu biéu 337
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cia FAA. Chuyén vién k§ thuat s& phai than trong 1am né nhu mot théi quen dé dat

‘dugc sy chap nhan trude khi bit ddu 1ap dat d6i véi sira chita nhu vay.

CHUGONG V
CAC LOAI SUA CHUA CU THE

Trude khi xem xét loai sita chita bat ky, clia chd sita chita cu thé s&€ 1am &
trén may bay, nén nhd rang cic phuong phép, quy trinh va vt liéu dugc dé cap dén
& cdc sd d6 sau chi 4 biéu miu va s€ khong dugc sit dung nhu tai liéu goc dé sira
chira. Khi stra chita thanh phan hay bo phan hu hong, chuyén vién k¥ thuat tra ciu
phdn dp dung ciia s tay sira chita két c&u ciia nha ch€ tao. Binh thudng, chd sira
chita twong tu s& dugc trinh bay va cic loai vat liéu, dinh tan, va khoang cich dinh
tan, phuong phép va quy trinh sir dung s€ dugce liét ké danh séch.

Cian c6 theém kién thitc dé ti€n hanh sita chita cu thé.

NE&u chi din cdn thiét 13 khong tim & trong s tay sita chita két cdu, c6 gang tim
xem nhitng chd sita chita twong ty hodc bo phan da lip dat cha nha ché tao may
bay.

Sira chira vo boc phang nhin.

Hu hong nhd & ngoai vo boc mdy bay ¢6 thé sira chita bing dp dung miéng
va vao bén trong cia tdm hong. Mot miéng v duge 1ap khit vao 16 duoc lam boi
loai bd chd vd boc hong. N6 duoc dit kin vao 16 va hinh dang bé mat bén ngoai
phang nhin cin thiét cho do phing nhin khi dong hoc clia mdy bay hién dai ngay
nay.

Kich thudc va hinh dang clia miéng va dugc xdc dinh & phan chung bai s6 dinh
tin yéu cdu cho sira chita. Néu khong ¢6 gi dic biét khic, s6 dinh tan yéu ciu biang
sir dung cong thitc tinh dinh tdn. Lam miéng va c6 vat lidu tuong tu nhu vo boc ban
ddu va bé day tuong ty hodc day hon moét kich ¢ kich thudc hodc hon.

Miéng va dai hinh 8 canh.

Khi ndo c6 thé sitr dung miéng v4 8 canh dai dé sira chita vo boc phing nhén.
Loai nay clia miéng vd ddp dng tdp trung t5t dinh tdn trong pham vi ché g sudt
t61 han, loai bo tap trung Gng sudt nguy hiém va rat don gian bo tri xép dat. Miéng
va nay rat phi hop ché rach dai cn sira chita.

Sau budc trinh bay & trén gidy b tri cia miéng va nay (Hinh 1-76). Dau tién
v& dudng ngoai ché héng di stra. Sau d6, st dung khoang cdch bing 3 dén 4 lin
duong kinh dinh tin vao st dung, v& dudng song song vGi duong Ung sudt. Xdc
dinh hai dudng vuéng géc v6i dudng méi vé, cich mép 16 sira 2 '/, D, va khoang
ciach dudng con lai gilt nguyén 3/4 buéc dinh tan.

Xéc dinh diém tan trén dudng so le vudng géc vdi dudng iing suit d€ dat duge
Sole (Ziczac) gifta cic hang va thiét 1ap khoang cdch giita cdc dinh tédn (& trong
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ciing mot hang) vao khoang 6 dén 8 lan dwong kinh dinh tdn. Sau khi xdc dinh
ding s6 dinh tin & mbi phia chia chd khoét, va bd sung thém mot vai dinh tn néu
thdy cdn dé viéc phan b6 dinh tdn déng déu. Tai mdi géc cla hinh 8 canh, quay
cung tron bang 2'/, D tir méi tam dinh tdn géc dé xac dinh nay 12 mép clia miéng
va. Sit dung dudng théng lién két cdc cung nay c6 toan bd viéc bé tri xép dat.

= = Line of stress _ Chieu ting sual

£

lat— Trimmed hole Lo da sira

o

Draw pamallel lines Vé dutmg song song

:f'; i
(
—e -
2-1/2D
Locate lines X#c dinh duimg
Khu vare hiéu e Effective Effective Khu vire higu luc
e |, RIER
e
P
Locate rivets 15
_ Xidc dinh dinh fin /3 21/ D
Pinh tan bo sung sdded rivet radiue [b4n kinh
A

™,

l‘illll

+ I
T T

Draw outline of patch
VE duomg ngoii ctng clia miéng va

Hinh 1-76: Miéng vd dai

126



_TONG CONG TY HANG KHONG VIET NAM
SO TAY HUONG DAN TRA CUU SU DUNG SRM

5.3. Miéng va tron:

Sir dung miéng va tron dé sira phing nhitng 16 nhd & phdn t4m phang nhin.
Phan b& déu dinh tdn xung quanh vong tron clia nd tao nén mot miéng va ly tudng
cho chd & d6 huéng cia dng suit 1a khong biét hoac & d6 ngudi ta biét 1a thuong
xuyén thay déi.

Néu miéng v4 tron sit dung hai hang (Hinh 1-77), dau tién v& hang ngoai cta
chd stra trén gidy. VE hai vong tron, mot ¢6 ban kinh bang ban kinh ché stra cong
thém khoang cdch mép va vong tron kia vdi ban kinh Ién hon 3/4 budc dinh tén.
X4ac dinh s6 dinh tin sit dung va Khoang cch hai phdn ba budc bang nhau doc theo
hang ngoai. Sit dung hai dinh tdn canh nhau lam tam, v& cung ngoai cit nhau, Sau

'd6 vé& dudng tir diém cat nhau véi tam clha miéng va. Lam tuong tu véi moi cap

khdc cha dinh tan. Day sé cé mot ndta s6 lugng dinh tdn so v6i hang ngoai. Xdc
dinh tim dinh tdn 13 nhimg dudng ndy cdt ngang vong tron trong. Sau dé truyén bo
tri vio vat liéu miéng vd, b6 sung déu din mép ngoai vat liéu mot tugng 2 '/, D
dinh tin cho miéng va.

St dung miéng va tron 3 hang (Hinh 1-78) néu tdng s6 cla dinh tdn 13 qud 16n
din dén khodng cich budc nho hon t6i thiéu d6i v6i bude hai hang. VE dudng ngoai
ctia chd sira trén gidy; sau d6 vé vong tron vdi ban kinh bing ché di sira cong thém
khoang cach mép. Khoang cich bing nhau, 1/3 s6 dinh tdn yéu cdu trong hing nay.
Sit dung méi dinh tan nay xdc dinh nhw tdm, v& cung c6 ban kinh 3/4 budc. O dau
né cat ngang, b6 tri dinh tin hing thi hai. Xdc dinh vi tri hang thi 3 bing céch
tuong ty. Sau d6 cho phép vat liéu cong thém bén ngoai 13 2 !/, D vong quay hang
dinh tdn ngoai. Truyén su ba tri x&p dat vao vat liéu miéng va.

Sau khi b6 tri x&p dit va cat miéng va, loai ba via khdi mép. Vit mép cua

'miéng v ngoai 45° va bé cong né nhe xuéng dé né 6m khit vio bé mat. Xem hinh

1-79 va 1-80.

Approx 3/4~
transverse
pitch
Budc gan
dung 3/4"

Hinh 1-77 : Bé tri miéng vd tron hai hang.
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Approx 3/4”
transverse

. piteh
Bude gan
diing 3/4"

2.1/2 D

Hinh 1-78. Bé tri sdp ddt (trinh bay) miéng vd tron hai hang.

Gan dung
1/64" 45" / -\
Approx <
” s
1/64 // /
i__)f
; l
1-1/4 D
e 212D
Hinh 1-79 : Vit va uén cong mép. Hinh 1-80 : Sit dung dung cu don gidn

udn cong nhe mép miéng vd, dii dé 6m
khit déu vao vo boc.
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5.4. Thay thé va sira chira vo boc Panel

Trong két cau mdy bay, Panel 1a mot tdim doc 1ap cua vo boc kim loai. Mot bé phan
clia Panel ti€p gidp vdi xa nep va vdch ngan. Khi chd hir hdng khong thé sira chita dé vo
boc dat tiéu chudn, thi cin phai sita chita dac biét. Cic sira chita cu thé phu thuoc vio
hu hong c6 thé sita chita & phia ngoai bo phan, hoac trong b phan, hodc & mép Panel.

Chd hu hong trén Panel sau khi cat va chinh sita ¢6 d¢ 16n nho hon 8'/, dudng kinh
dinh tdn nha ché tao d6i véi vat liéu bén trong thanh phdn (mét 6) yéu cdu mét miéng
vd rong hon phit chdm lén thanh phan (mot 6), cong thém mot hang dinh tan doc theo
phia ngodi cila 6 d6 . D&i v6i chd hu hong, sau khi cét sira ¢6 do 16n bang 8'/, dudng
kinh dinh tin hoac Idn hon cua vat liéu, md rong miéng va tir hang dinh tin cua nha ché
tao va boé sung mot hang dinh tdn phia trong thanh phdn (6 vuong). Ché hu hong kéo
dén mép clia Panel, yéu cau chi mdt hang dinh tan doc theo mép Panel, trir khi nha ché
tao sit dung nhiéu hon mot hang. Quy trinh slta chita d6i vdi cic mép khéac bi hu hong
theo phuong phap trinh bay trén. '

Quy trinh ti&n hanh sta chita 3 loai Panel hu hong giong nhau. Cit sita chd hu hong
da duge trinh bay. D giam ung sudt tai cic géc cha phdn cat sira, phai luon tron cic
goc véi ban kinh nho nhat 1a 1/2 in. BS tri hang dinh tdn m&i véi budc khoang cich x4p
Xi 5 14n dudng kinh dinh tén va so le vdi hang dinh tédn cla nha ché tao.

Xem hinh 1-81 va 1-82.

|4

— — — —— o —— i —
—— e —— — i — — v ——

>

L]
1 - E-E-A-WIAT A& W-A-E-& :H
J Sita chira mdi néi bén nhat lal | :
| giong nhir méi noi song song il -
*! bén canh Repair seam same as strongest | |
. i parallel adjacent seam IL i
HATAZ BT "kﬁi;_;_g}_g_g«:_-_;s_r:::::
. MM - el
Sitm chim méi ni bénnhat [} € Datoee (D
giong nhu méi néi song song . pal
bén canh J':'l:l
TEZ K & TAC DN AT e P B ROPE - - = =L«

Repair seam sume as
strongest parallel adjacent seam.

Use original holes & add ban kmnlm_m goc

S |
as needed. Sirdung 10 cos 7 h Tri.mme.d Hole
vai bd sung Jefii cin Pinh tls’u'\ bdsung  Radiused Comers

_____ T .
——————————— ["1"0‘5'_1-001'}' ®
11

}
|1 I ®Lr

[

Ky hi¢u dinh tin
Hinh 1-81. Vé vo boc Panel * 3/167
e 5/32"
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Hinh 1-82. D¢ hop Iy nguoi ta thay toan bé Panel hon la sita chita vd Panel

Cit miéng va phéng tir vat liu c6 bé day bing bé day vat liéu ban ddu hodc day
mot kich ¢&, cho phép khodng cidch mép bang 2 '/, dudng kinh dinh tdn. Tai cdc géc
dung bua gd mot cung ¢6 ban kinh bing khoang cach t6i mép. Vit mép 45° & miéng vi
phing va tao hinh dang miéng v4 phing dé lap khit mat bao chu vi ciia két cau ban dau.
Usn mép cong xudng nhe dé mép ép chat vao két cau.

Pat miéng v vao ding vi tri chinh xdc clia nd, khoan mét 16 tin va kep chat tam
thdi miéng va vao vi tri nhd cdc kep chat. Sit dung dung cu tim 16, xdc dinh vi tri clia 16
thit 2, khoan va lap kep chat thit 2. Sau dé tir phia duéi va thong qua 16 cé sin, xdc dinh

130



J'rc‘iuc CONG TY HANG KHONG VIET NAM
SO TAY HUGNG DAN TRA CUU SU DUNG SRM

vi tri vd khoan 16 con lai. Loai ba via khoi 16 dinh tidn va phun son 16t Cromat k€m
mong vio bén trong Panel trude khi tin miéng vé vao vi tri.
5.5. Sira chira xa nep (Stringer Repair)

Xa nep than mdy bay kéo dai tir mili cha mdy bay t6i duoi, va xa nep cdnh kéo dai
tir than t6i ddu miit canh. Xa nep céc tim diéu khién kéo dai theo mat diéu khién. Vo
boc clia than, cdnh, hoac tdm diéu khi€n 1a dugc tédn vao xa nep.

Xa nep ¢6 thé bi hu hong bdi rung dong, gi, hoac va cham. Hu hong phan loai la
hu hong khong dang ké, hu hong c6 the sita chita bang vd, va hu hong can thay thé mot
bo phan. Thuong thutng hu hdng kéo theo vo boc va thinh thoang vich ngin hoac xa
dinh dang. Nhu vay hu hong doi hoi két hop stra chita kéo theo céc chi tié€t b hu hong.

Vi xa nep la 1am ¢6 nhiéu hinh dang khédc nhau nén qua trinh sira chita khac nhau.
Sita chita cé thé yéu cdu st dung vat liéu tao hinh dang trudc hoidc vat liéu ép dun hoac
né cé thé yéu cdu vat liéu duoc tao hinh dang bing gia cong co khi. Mot vai sita chita
6 thé can ca cdc loai vat lieu stra chira.

Khi stra chita xa nep, dau tién xdc dinh kich thudc hu hong va thdo dinh tan khoi
cdc ché bao quanh. Sau khi thdo cdc ché hu hong bang slt dung cua cat, cua 16 tron,
khoan, hoic gitia.

Trong hau hét cdc trudng hop, stta chita xa nep s& doi hoi st dung mot doan gée Yap
vao va mot doan géc néi. Khi xdc dinh doan gbéc ndi & trén xa nep trong khi sira chita
dé chéc chén tin cdy tra cifu trong sd tay sira chita két cdu ¢6 thé dp dung déi vdi trudng
hop doan sira chita. M6t vai xa nep 1a dugce sira chita bing sip dat doan géc néi vao bén
trong, trong trudng khac Ia dugc sira chita biang 1ap dat nd & bén ngodi.

Vat liéu ép dun va tao hinh dang trudc la sir dung thong thuong doan géc sira chira
lap vao hoac 13p kin. Néu doan xa nep sira chita 1ap kin phai tao hinh dang tir vt liéu
tam, sit dung dap ép. N6 cé thé can t4i sit dung ban kinh uén cho phép va dudng ngam
khi tién hanh gia cong slta chita u6n chi tiét tao hinh dang nay. D€ sira chita xa nep
cong, ché tao chi tiét sira chita dé n6 lap khit vio dudng bao ban dau.

Khi tinh todn s6 dinh tdn dé sit dung trong sira chita, ddu tién xac dinh chiéu dai
ché giy hong. G xa nep c6 gan, chiéu dai chd gy hdng bing chiéu dai mat cit ngang
cong véi 3 1dn bé day cuia vat liéu & chan ding (tinh dé€n gan), cong véi chiéu dai mat
cdt ngang thuc tai d6i v6i xa nep tao dang va xa géc vuodng.

Thay thé tri s& hién tai, sit dung quy trinh & trép nhu chi€u dai clia chd giy hong ¢
cong thitc tinh dinh tdn, va tinh todn s8 dinh tén yéu cau. Budc dinh tin gidng nhu si
dung cia nha ché tao dé lién két v boc v6i xa géc. Trong trudng hop nay bude vurot
qué 16n nhat 10 1an dudng kinh dinh t4n, X4c dinh vi trf bd sung dinh tdn & gitta dinh
tdn ban diu. Khong bao git 14y khoang cach nho hon 4 1an dudng kinh dinh tan.

Khi lap dat khoang cich & day, cho phép 2'/, D dinh tdn 14 khoang cich t6i mép &
m6i phia cia chd hong t6i khi tdt ca dinh tin yéu cdu duoc xdc dinh. {t nhat S dinh tin
phai 13p vao & mbi ddu cha lién két. Néu xa nep hu hong yéu cdu sit dung doan géc lap
vao hoac 1ap kin ¢ chiéu dai duoc xdc dinh 16n hon 10 14n dinh tén, hai doan géc néi
s& luon luon sir dung.
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Néu hu hong xa nep xudt hién ché kin clia vich ngan, cit xa nep hong chi khi doan
xa nep l4p kin dai dén ché md ¢ vach ngan. Vich ngan bi 1am yé&u di néu ché mé rong
dé chita dén chd thich hop ca hai xa nep va doan goc ndi. Hai doan géc n6i phai sir
dung dé sira chita. Hinh 1-83, Hinh 1-84, Hinh 1-85.

Vi vd boc kep chit vao xa nep, n6 thudng thuong khong dé khoan 16 dinh tdn vao
phin lién két sita chifa biang khoan khi nén théng thudng. Nhitng 16 ndy ¢6 thé khoan
bing khoan géc. Khi tdn xa nep né cé thé cdn sir dung dung cu tdn phit hgp va thanh d&
¢6 hinh dang khéic nhau.

‘% | b 1 1 i 1 1 ' 1 1 1 1 1 1 1 1 | ] ; 1 i | | 1 1 | g
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0.040 +
332" EACH END MOI PAU 18 + %
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Hinh 1-73. Mdi noi lién két xa géc
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3
v
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=
AR NS

_ REPAIR MATERIAL IS S!-lAﬁED .
VAT LIEU SUTA CHUA TAPNGOA!

Hinh 1-84. Cdc loai sita chita xa géc dién hinh.

MGt cat ngang ché cuia vit liéu sita chita Ién hon ché hu hdng
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DOAN XA GOC TAP NOI
/ DOUBLER oy 165c BINH TAN PHU HOP VO BOC

RIVET PATTEAN TO -
MATCH EXISTING SKIN

p o
) . N AT LEAST SIX o
[TNHAT6DINH TANO ! RIVETS ON EAGH-

MOI BEN CHO HONG. ' SipE OF DAMAGE 4

; X )

REMOVE ALL ~
DAMAGED AREA

LOAT BO CHO HONG FILLER

MIENG VA BIT (NUT)

Hinh 1-85. Xa géc phdi duoc phuc hoi dé bén dd mdt do hu hong, ciing nhu
ting cing vitng.

5-6. Stra chira xa dinh dang hoac vich ngan (Former or Bukhead Repairs)

Véch ngan 1a chi tiét ¢6 hinh o van cla than, né tao hinh dang dé€ duy tri hinh
ding két cdu. Vach ngin hodc xa dinh dang thudng dugc goi 1a vong dinh dang,
khung than, vong chu vi, khung dai, va cdc tén twong tu khiac. N6 dugc thiét k& dé
mang tai trong Ung sudt tap trung.

C6 céc loai vich ngan, loai thong dung nhat ¢é hinh dang cong thay déi lam ux
kim loai tdm vdi bé sung cdc gan ting cing. Mit khic ¢ gan ting cudng lam tir
tdm kim loai v&i xa nep ép dun duoc tdn vao vi tri nhu cdi tdng ciing va vanh go.
Nhat 13 cdc bd phan nay {am tir hop kim nhom. Khung dinh dang thép khong gi
dugc sir dung & chd tiép xiic vdi nhiét do cao.

Hu hong clia viach ngan duge phan loai gidng cich phan loai nhitng hu hong
khéc. Su xdc dinh mdi loai hu héong va thiét 1ap béi nha ché tao va chi din cu thé
cho trong so tay bdo dudng hoac sé tay sita chita két ciu mdy bay. Vach ngan nhan

biét bang s6 vi tri clia n6 1a rat ¢6 ich trong xdc dinh vi tri chi d4n sta chita.

Sira chita cac bo phan nay la xac dinh chung & trong mot hoac hai loai : (1) Hu
héng '/, hoic nhd hon clia mat cat ngang chd hu hong, hoac (2) 16n hon !/; mit cit
ngang ché hu hong. Néu '/; hoac nhd hon cia mat cit ngang chd hu hong, mot
miéng vd phing, doan géc tang cudng, hoic ca hai c6 thé sit dung. Thif nhat, 1am
sach chd héng va sau d6 sl dung cong thic dinh tdn dé x4c dinh s6 dinh tin yéu
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cdu dé thiét lap kich thudc cha miéng v4. Xac dinh chiéu dai ctia chd hong, st dung
chiéu sau clia chd cit di cong véi chiéu cao ciia gan go.

Né&u hu hong 16n hon '/; mat cét ngang, loai bo toan bé phan hong va 1am phan
nGi sira chita (Hinh 1-86). Khi loai phian hong, cdn than khong 1am hong thiét bi
xung quanh, nhu duong dién, ong din, thiét bi va v.v... Sir dung gilia mdy, Kim,
hoac khoan d€ thdo ché hong 16n. Dé thdo toan bo bod phan, sit dung cua, cua 16,
khoan va kim.

Po chiéu dai ché hong nhu & hinh 1-86 va xdc dinh s6 dinh tdn yéu cdu bang
thay thé tri s6 nay vao trong cong thic dinh tin. Sir dung tri s6 cit kép cia dinh tin
trong tinh todn. Két qua trinh by s& dinh tin st dung vao méi ddu cliia miéng ndi
sira chira.

Nhat 1a sira chita vach ngan lam tir vat liéu tdm néu phan xa la khong cé san.

Khi tién hanh sita chita tir cc t4m phing, phai nhé ring vat lieu thay thé phii dap

ng do chiu kéo, nén, cét va do bén mang tdi & mat cit ngang tuong duong vdi vat
liéw ban ddu. Khong bao gio vat liéu thay thé€ mong hon hoic ¢6 dién tich mat cat
ngang nhd hon vat liéu ban dan. Chi tiét sira chita uén cong 1am tir tém phéang phai
trong trang thai "O" trudc tao dang, va sau d6 xir Iy nhiét trude khi lap dat.

LeF+W+T
aor
= 2F + W

lew—sl

H «— Cross section of stringer
T Tiet dién ngang ctia xa géc
F

Hinh 1-86. Xdc dinh chiéu dai ché rdch hong

5.7. Sura chira xa doc (Longeron Repair).

Néi chung xa doc 1a chi ti€t thanh phan day, nang, né lam viéc gin giéng
nguyén tic xa nep. TAm quan trong cla sira chita xa doc 1a twong tu sira chita xa
g6c. Vi xa doc 1a chi tiét 16n va do bén 16n hon va cdn doi hoi hon so véi xa goc,
dinh tén 16n sg sit dung trong stra chita. Thinh thodng buléng dugc sir dung dé lap
dat sira chita xa doc; nhung vi yéu cdu do chinh x4c 16n hon, né khoéng phd hop dé

tan. Vi vay bulong yéu ciu cao hon nhiéu dé lap dat.
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Néu hién c6 xa doc gém loai tao hinh dang va loai xa doc ép dun, xem xét chi
¥ dén mdi loai sua chita. Tién hinh slta chita xa doc nhu slra chita xa nep. Tuy

nhién giit budc dinh tdn ndm giira 4 va 6 14n dudng kinh dinh tin. N&u buldng si

dung, khoan 16 bulong dé c6 lap ghép xit truot.
Sira chira xa doc canh (Spar Repairs)

Xa doc canh la chi tiét d& chii yéu cda cdnh. Cic thanh phin khdc cé thé ciing
c6 chi ti€t chinh goi 12 xa doc, né 1am viéc giGng nguyén tac nhu xa doc lam viéc &
canh. Nghi ring xa doc nhu "Truc chinh" hodc "Cé6t 161" cha thanh phan ¢ né ngudi
ta xdc dinh vi tri, du 13 n6 khong phai & tam. Xa doc luén la chi tiét dau tién xédc
dinh vi tri ch€ tao bo phan va thanh phéan khdc kep chat truc tiép hodc gidn tiép vao
no.

Vi tai trong mang ciia xa, né 1a rat quan trong nén than trong khi sira chita chi
tiét ndy dé bao dam rang do bén ban ddu cia két c4u khong duge lam yéu di. Xa
doc ciing <6 két cau hai phan thong thudng sira chira, sira chita thanh ding va sira
chita dan ngang 1a thuong can thiét.

Dé néi déi ddu thanh xa, ddu tién 1am sach ché hong; Sau d6 do toan bo chiéu
rong ctia phan thanh ditng. Xdc dinh s6 dinh tdn d€ tin vdo mdi phia cha tim néi
bang thay thé€ tri s6 nay }a chiu dai cla chd hong trong cong thitc tinh dinh tin.
Chudn bi miéng va (lip vao) c6 vat liéu va bé day giong nhu & thanh xa ban diu.
Lam mau trén gidy bd tri dinh tin cho miéng ndi st dung gidng budc nhy da sir
dung trong lién két clia thanh ding va dan ngang. Cit miéng ndi tir vat lidu tdm co
bé day gidng nhu thanh, hoic bé day ddy hon, va truyén b6 tri xép dat dinh tin tir
méu gidy vao miéng ndi.

Phi tt ca bé mat bang chat chong gi va tan bo phén thanh phén sira chita vao vi
tri. Dinh tan sir dung dé kep chat migng va (lap vao) vao dan ngang 1a dugc bé sung
vao tinh todn d€ kep chat miéng n6i. Thay thé tdt ca chi tiét tang cimg thanh ding
duoc tho ra trong khi sira chita. Xem mit cét nhin tir phia trén chi & hinh 1-87.
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CAP STRIP
DAN NGANG

SPLICE PI:ATES
MIENG NOI GHEP

BUTT SPLICE
MIENG NOI POI DAU

TOP VIEW
NHIN TU TREN

Hinh 1-87. Méi néi déi dau thanh ditng xa doc

Khi ché tao mi€ng néi xan bac thanh dimg xa doc, khong cin mi€ng ndi phang .
Thay thé hinh dang phan sira chita thanh xa doc dé né ghép chéng lén thanh xa cii di dé
thich éng s6 lugng yéu cdu cla tdn dinh. Gia cong ché x4n bac & méi ddu cua phin sira
chita d€ ti€p xic mi€ng sira chita véi dan ngang dé né c6 thé tan duoc. Tinh todn dinh
tan cho chd slra chira yéu ciu |2 tuong tu gidng trinh bay néi déi ddu (gidp mai).
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Nhiéu hinh dang clia dan ngang 13 dugc nhi ché tao mdy bay si dung, va méi
trudng hop ¢6 mot loaij sira chita rieng. Trong tinh todn s6 lugng dinh tan yéu cau trong
sita chita dan ngang xa chit T ép dun 14y chiéu rong cia d€ chit T, cong véi chiéu dai
chan nhur 12 chiéu dai clia cho rich, va slt dung tri s6 cat kép.

Sap dat 1/4 s6 lugng dinh tin yéu ciu trong méi hang dinh tin nguyén goc & trén dé
cia xa chit T. Xdc dinh & gita mdi ché sita chita cia dinh tdn nguyén gdc. Xac dinh s6
con lai cha dinh tdn doc theo chan ctia xa chit T & hai hang. Xem xét 14t ca dinh tan
nguyén géc trong pham vi chd néi nhu 13 mét phan cla dinh tin yéu ciu.

Lam miéng lap kin giong miéng xa chit T ép din hodc hai mi€ng udn nguyén liéu
phing. N6 c6 thé }am miéng néi vat liéu géc ép din hoac tao dang tir nguyén liéu tim;
trong mbi trudng hop, nd phai ¢6 bé day twong tu nhu dan ngang. Hinh 1-88 chi din
phén cat roi cha stra chita dan ngang xa chit T. Dinh tdn s dung & chin cha din ngang
6 thé 1a cdc loai dau tron, phing (chim) hoac ddu tron thdp nhung dinh tdn sir dung &
dé& phai gidng dinh tin da sit dung & vo boc.

Sira chita dan ngang xa chit T cin duoc gidi han hu hong xuat hién & gan go. Hu
hong sang qua gan gd, yéu cu thay thé toan bo dan ngang. D€ ti€n hanh sira chifa gan
gd hong thay thé chiéu sau cha ché cit sita nhv chiéu dai cia chd rach hong & trong
cong thitc dinh tdn va tinh todn s6 dinh tidn yéu ciu. Hinh dang miéng phang néi cé
chiéu dai yéu ciu va khoan né dé phi hop lap dat dinh tdn nguyén géc. Cit mot miéng
va dé€ lap khit vao chd di cit sira va tdn phan sira chita diing vao vi tri. Néu chd cit sira
chita 14 nho hon 4 inch chiéu dai, si dung miéng néi géc dé bd sung do bén.

Insert Miéng va lip vao

Miéhg ndi lién ket

Hinh 1-88. Sua chita dan ngang xa chit T
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5.9. Sira chira xa ngang va thanh ding (Rib and Wed Repair)

Sita chira thanh diing c6 phan chia thanh hai loai co ban : (1) D6 1a ch€ tao phan
thanh ding chiu dugc ung sudt téi han, nhu 6 day 14 xa ngang canh va (2). Pugc chap
nhan chiu duoc dudi ting suat téi han, nhu & day 14 banh ldi do cao, banh ldi hudng,
canh ta, vl tvong tu. Phan thanh diing phai dugc sira chita phuc hoi lai do bén ban dau.

Trong két ciu thanh phan st dung & thinh ding (Hinh 1-89), chi tiét thudng
thudng 1am tir hop kim nhém bé day nho, tao hinh dang theo nguyén tac do sau cua chi
tiét. Thanh diing dugce gidi han bdi hop kim nhoém ép dun day la dan ngang. Dan ngang
ép diin ndy chiu tai trong uén va ciing cung cAp mat dd dé lién két véi vO boc. Thanh
ding c6 thé dugc tang cimg bdi gan dap ndi, xa géc tao dang, hoac cic xa ép din duge
tdn tai cdc khoang cich déu doc chiéu dai thanh diing xa ngang.

Chi tiét tang cing
dan ngang xa
Cap strip stiffeners

cccccch—]lL\_

Depth
Chiéu cao

Web || Thanh dimg

Y
glecccccccj!r_r—]:'

Hinh 1-89. Cdu tao cua chi tiét thanh ding.

Gan go dap noi
Stamped beads

Hinh 1-90: Gdn go ddp noi 6 thanh ditng
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Gan g& dap ndi (Hinh 1-90) 13 mot bo phin cia chinh thanh diing va ddp n6i trong
khi ché tao thanh dimg. Chi tiét tang cimg dé ting chiu tai trong nén sir dung & trén chi
tiét thanh ding xa chiu ng suit téi han.

5-10. Gidi thiéu sira chita xa doc cinh tao dang hinh chir U.
Xem hinh 1-91.

Sira chifa xa chit U don 13 dugc chap nhan trong sita chita 16n. Tuy nhién phén cat
bo clia xa doc dé sira chifa, né phai thay bing kim loai c6 dé ddy va d6 bén nhu nguyén
goc. Miéng v4 tap lién két vao thanh clia xa c6 thé lam ddy hon vat lién nguyén géc.
Sita chita & day cé 5 phan: miéng lap vao c¢é kich thudc 4.5 in. chiéu cao, canh chan 7/8
in. Xa géc v tdp sau va trude cé cung kich thude: 7/8” x 7/8” x .064” . S0 lugng 52
dinh tdn MS20470AD4 cin cho sta chira nay. Khoang cdch mép, khoang céch dinh tin
di trinh bay. Do bén cit cia mdi dinh tdn 12 389 pound. Téng s6 bén cit 12 389 x 52 =
20,28 pound. Dinh tdn (12) ldp dit miéng ldp vao khong phai la chi tiét tham gia ting
d6 bén tong thé clia m6i ghép. Miéng niit/an vao (insert). N6 chi ¢6 muc dich 1dp ddy
gilta hai miéng tdp va.
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MIENG LAP DAY

AP DUNG SUA CHUA NAY CHO CA HAI XA -2024-T4 MA, DAY
DOC CANH TRUGC VA SAU, NEU CUNG LAM 040

BANG XA CHU U BON
KHOANG CACH MEP 1/4”

Vo

. ‘ MIENG TAP - DAY 040,
OHONG |
LOALSACH CH N _LOAI 2024-T3IMA

XA GOC 2024 - TAMA 2 PINH TAN

7/8 X 7/8 X .064

XA CANH

MIENG TAP 2024 - T4 MA : 3 HANG DINH TAN
N \\ MO1 PHIA CHO HONG
KHOANG CACH DINH TAN 3/4» KHOANG CACH MEP 1/4”
CONG THUC MOT TINH DINH TAN DON GIAN
4.5 x.040 x 75000
NR = x.75x 2 =52 dinh tan
389

- %4

cO 26 PINH TAN SU
DUNG CHO MOI PHIA
CHO RACH, cCuUA
MIENG LAP DAY. CO
12 BINH TAN GHT
MIENG LAP DAY

[ ] cHimiETGoc.040 VO BOC CANH
CHI TIET SUA CHUA 040

NTAs CHITIET SUA CHUA

O TIET DIEN NGAN G

Hinh 1-91. Gigi thiéu sita chita xa doc cdnh tao dang hinh chiz U,
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5-11. Xa ngang cinh hoac xi dinh dang than phai dugc tang cuong bing  miéng
tap & trén cho hong. Xem hinh 92.

KHOAN CHAN CHO STOP DRILL CRACK
RACH NEU NO KHONG IF IT DOES NOT >

N g gt EXTENDTOTHE
KEO DAL BEN MEP CUA €DGE OF THE PART _ /-
RO PHAN PO,

3 MIENG TAP

Y TIET DIEN A-A
SECTION A—A

AN4TOAD:
RIVET (TYP.)

PINH TAN

 Hinh 1-92. Xa ngang canh hodc xa dinh dang than phdi duoc ting cuong bang
miéng tdp 0 trén ché hong.

Thudng thudng xa ngang 13 duge tao hinh dang bing dap ndi tir mi€ng nguyén cha
vat lieu tam. DG 1a xa ngang khong cé dan ngang, nhung c6 vanh go quanh miéng
nguyén, céng vdi 16 giam nhe & thanh ding ctia xa. Xa c6 thé dugc tao dang vdi gan gd
dip ndi dé tang ciing, n6 cé thé dugc tan cdc xa géc ép diin vio thanh dé tang ciing.

Hau hét hu hdng kéo theo hai hoac nhiéu hon cic chi tiét; tuy nhién, né cé thé ¢6
chi mot vai chi ti€t hu hong cin sira chiva. N6i chung thanh ding hu hong, yéu cau lam
sach toan bo ché hong va lap dit miéng va.

Miéng va s& du kich thudc dé dam bao t6i thiéu da hai hang dinh tdn quanh chu

vi chd hong; & day sé phai bao dam ding khoang ciach mép, budc dinh tin va bude

hang dinh tin. Miéng vd s& 1a vat liéu cé bé diy va thanh phdn giong b6 phan ban

ddu. Néu tao hinh dang bat k¥ la cdn khi ché tao miéng vd phing, nhu lap dat kin
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dudng bao cha 16 giam nhe, sit dung vat liéu & trang thai “O” va xir 1§ nhiét né sau
khi tao hinh dang.

Hu héng xa ngang va thanh x3, né yéu cdu sira chita I6n hon miéng phang don
gian, s& cé thé cdn mot miéng vd phang, miéng ndi, hoic doan xa géc va mot

miéng va lap vao. D€ sira chita chd hong bing tao hinh dang bo phan ¢6 thé cén

nhiéu thdi gian; do dé, n&u bo phan hu héng c6 chd cdn ding khong hu hai c6 thé
thu héi dé sit dung né.

Thi du : Néu thdy xa ngang c6 thé xdc dinh thu héi va né bi rach & thanh xa,
nhung ché can st dung 12 kKhong hu hai, 1am sach chd hu hong; sau d6 cit miéng
stra chita & xa d€ slr dung lai. Bao dam hoan toan rang vat liéu lap dat tan dinh la
ding. St dung mot phan tir thu hot, s& gidm s lugng lon cong viéc khé khan, cong
thém ti€n hanh x{& 1y nhiét cin thiét so v&i phén sira chita méi. Hinh 1-92 chi dén
mot dang sita chifa xa ngang canh hoic xa dinh dang than.

5.12, Sira chita mép ré dong dang canh, cinh (leading Edge Repair)

Mép ré€ dong 1a phan trudc cha cdnh, bo phan thang bang hoac dang cinh khic.,
Muc dich mép ré dong la dé tao dong khi di & phdn phia trudc clia canh hodc bé
mit diéu khién dé dang canh ¢6 tic dung. Khoang khong bén trong mép ré dong
doi khi st dung dé chifa nhién liéu. Vi tri ndy cé thé ciing chia thiét bi nhu dén cit

ha canh, duong Ong, hé thong nhiét phong bang.

Két cdu clia phdn mép ré dong thay d6i véi timg loai may bay. N6i chung né
bao gobm xa phu doc cdnh (Cap Strings), X4 ngang miii, Xa nep va vo boc. Xa phu
doc canh (Sub Spar) la xa ép dun chinh doc theo chiéu dai, va n6 1am ciing mép ré
dong va tao thanh bé dg (6t cho xa miii va vo boc. N6 ciing kep chit mép r€ dong
vao xa doc trudc.

Xa ngang mii la dép tir hgp kim nhom td&m. Xa miii niy c6 hinh dang chit U va
c6 thé c6 lam cimg phan thanh ditng cia né. Khong phu thuoc vao thiét ké, muc
dich ctia n6 l1a dé tao mat bao cho mép 1& dong.

Chi ti€t tang cling la s dung ting ciing mép ré dong va cung cip bé d& dé kep
chat vd boc mili. Khi kep chit vé boc mili, sir dung dinh tdn ddu phing.

Meép r& dong duoc két cau vai hé thong nhiét chdng déng bang bao gébm hai 16p
v0 boc phén cich boi khoang khong khi moéng. Vo boc bén trong, thinh thodng tao

s6ng d€ tang do bén, c6 16 thing dé din truyén khi néng 16i vd boc miii dé chong

déng bang.

Hu hong mép 1€ dong la ciing phan loai & phuong phép tuong tu nhu hu hong
khéc. Hu hoéng c6 thé l1a nguyén nhan va cham véi vat thé khdc, cu thé 1a soi d4,
chim trong khi bay, va mua da. Tuy nhién nguyén nhan chinh 14 khong cdn than khi
may bay 0 mit dat cia con ngudi.

Hu hong mép ré dong s€ thuong thudng kéo theo mot vai bo phan két cau. Mdy
bay hu hong s& cé thé kéo theo vo boc miii cdnh, xa ngang mili, xa nep, vi cé thé
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xa phu doc canh. Hu hong kéo theo tit ca chi ti€t & day cdn phai 1am cira vao dé
tién hanh stra chita. Thit nhat hu hong chd mép s& duoc thio va thanh lap quy trinh
sta chita. Slra chita cAn miéng va lap vao va mie'ng tap noi. Néu hu hong trdm trong
né c6 thé yéu cdu stra chita xa phu doc cdnh va xa nep, va xa ngang mili mdi, va
Panel vé boc. Khi sira chiva mép 1€ dong, phal theo quy trinh bt bugc & trong sé
tay sta chita phit hgp déi vdi loai sita chita nay. :

5.13. Sira chita mép sau dang canh, cinh (Trailing Edge Repair)

Mép sau cdnh 1a bé phdn sau cing clia két cau dang cdnh dya vao trén canbh,

‘banh 14i, c4nh l4i lieng, banh 14i do cao, banh 14i huéng va bo phan thang bing. N6

thudng thuong 12 mot dai hop kim loai, ¢6 hinh dédng dang mép boi lién két vao
cudi cua phin xa ngang va lién két vo boc & trén va & dudi. Mép sau 1a bo phan
khong phdi két cdu; nhung né duoe coi trong dé chiu ing suit cao trong moi trudng
hop.

Hu héng mép sau cé thé duge gidi han dén mot diém hodc kéo dai & trén toan
bo chiéu dai giita hai hoac nhiéu phan xa ngang. O gén chd hong do va dap va vo ¥
khi phuc vu, xudt hién gi lam hu hdong 1a thudng xuyén c¢6. Mép sau chti yéu bi gi vi
am tich tu hoac ngung dong trong nd.

Kiém tra cén than chd hong trudc khi sita chita bit ddu va xdc dinh kich thudc
chdé hong, loai stta chita doi hoi, va phuong phéap sira chita sé sir dung trudc. Khi
lam sira chita mép sau, nhd rang ché sta chita phai ¢é dudng bao giong nhau, va
ché tao vat liéu c6 cau tao thanh phan giong nhau, va nhiét luyén cai thién nhu phin
ban dau. Stra chifa ciing phai 1dm d€ duy tri dic tinh thiét k€ cta dang cénh.

Nguyén nhan hu hong & phan mép sau giita cic xa ngang c6 thé dugce silra chita
nhu chi din & hinh 1-93. Cit bo ché hong va lam don 16t bang gb ciing, soi hodc
hop kim nhom diic dé ldp khit chat bén trong mép sau. Sau khi gia cong mleng lap
vao bang vat liéu giéng nhu phdn hong va hinh déng phd hop v6i mép sau. Lép rdp
cdc miéng nhu chi din va tdn nd vao vi trf sit dung bang dinh tdn chim va tao ddu
nd chim dé ¢6 dudng bao mat ngodi phing nhan.

.[n';ert
h‘fn vi

Fitler
Phan 16i

Hinh 1-93. Siia chiia mép sau giiia cdc xa ngang.
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Pé sira chita nhitng chd phdt hién hu hong & gan xa ngang, ddu tién thdo vat
litu mép sau di dé cho phép toan bd chd ndi dugc 18y ra gilta cic xa ngang.
Thudmg thudng & diy yéu cdu ndi hai méi ghép cho miéng va ldp vio bing vat liéu
mép sau tuong ty hoic dugc tao hinh dang bang nguyén liéu tim. Quy trinh sia
chira I twong ty dé sira chita hu hong gita cic xa ngang. Hinh 1-94 chi din loai
stta chita nay. Hinh 1-94 chi din mot dang sira chita mép sau cénh.

‘ Insert
Filler < " Miéng v4 ldp vao

Phan léi

Sht g
Miéng kim loai

Hinh 1-94. Sua chita mép sau canh gdan xa ngang.

Hinh 1-95.Gidi thiéu mét loai sita chita mép sau cdnh.
5.14. Suia chita vo boc tao lwon séng (Corrugated skin repair).

B& mat diéu khién thong dung nhat cia may bay 1am toan bo bing kim loai nhe
va a Kim loai tdm rat mong, duge luon séng dé ¢6 do ciing can thiét. Khi t4m luon
séng bi 16m, hoic rdach, né khong thé chiu dung lau hon khi luc tic dong vio né, va
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nd phai dugc sira chita. Loai bd chd hong va tin mi€ng vO boc mdéi vao vi tri. Vo
boc lugn séng ¢6 thé ¢6 sin cha nha ché tao mdy bay.

biéu cuc ky quan trong Khi 1am sita chita bat ky doi v6i bé mat diéu khién nay
1a slra chita khong bé sung trong huong vio sau truc quay ban 1€. Nha ché tao mdy
bay c6 néu cu thé trong s6 tay bao dudng clia ho trang thdi cin bing cla bé mat, va
sau sta chita bat ky di 1am, bé mat phdi duoc kiém tra dé xdc dinh ring d6 mét can
bang trong pham vi quy dinh.

Xem hinh 1-96 vd 1-97.
PATCH-—
USE EXISTING RIVET PATTERN MIENG 1/4° MINIMU 4
AND RIVET SIZE Vi

SU DUING G DO TAN VA
KICH CO PINH TAN.CO SAN

EDGE MARGIN 7
GIOL HAN MEP /

NHO NHAT

CAT BO CHO HU HONG

CuTOuT
DAMAGED AREA

CANH LAI LIENG

AlLERON—\

PATCH MAY OVERLAP
OR BE INSERTED UNDER
EXISTING AILERON SKIN

MIENG VA CO THE PHU
CHOM HOAC LAP PHIA DIU'OI
VO BOC LAI LIENG CO SAN

[T oricinat paRT PHAN CON NGUYEN

S AEPAIR PATCH IN CROSS SECTION P eSS e
. A-A
MIENG VA STA CHUA O MAT CAT NGANG PREFERAED METHOD
PHUONG PHAP HQP LY

Hinh 1-98. Lé kiém tra & vé boc mdy bay
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pd GA DO

MARDREL

BE MAT
CONTROL ’
SURFACE | PIEU KHIEN

MANDREL

pO GADO

Hinh 1-97. Phdi kiém tra cdn bdng finh bé mit diéu khién sau sita chita dé ddm béo chdc
chdn rdng né mdt cin bang trong pham vi cho phép ciia nha ché tao mdy bay.

5.15. M& 16 kiém tra (Inspection openings).

Nhiéu lic stra chita phai lam d6i véi két cdu kim loai ma cin 161 vao bén trong
& ddy nha ché tao khéng 1am cira md san.

Tao 16 ki€m tra 12 ¢6 thé, nhu vay ching ta ¢6 thé cit 16 bat cif & dau ching ta
can va sau dé tdn dinh toan bd miéng tdp ndi véi Ecu c6 dinh vao bén trong cta 16.
Lap dat nap tron vao 16 md va bat chat bang vit. Xem hinh 1-98.

Bdo dam chic chin trude khi khoét G két cdu, ring né khong b6 tri & chd chiu
Ung suit cao. Néu c¢6 bat k¥ nghi ngd vé b6 (ri 18, kiém tra & trinh bay bao dudng
chia nha ché tao, hoac dugc chap nhan tir sy ki€m tra cia Cuc Hang khong khu vuc.

DOUBLER
: /I\TIIENG TAP

e

| —_ T
/ 1 /—covsn MIENG VA LAP VAQ
ANAZBEAD3 |
SHEET METAL
RIVETS @ SCREW
PINH TAN 5 BAT VIT TAM

KIM LOAL

Hinh 1-98. L6 kiém tra & vé boc mdy bay
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5.16. Sira chira két cau chiu ap suit (Repair to Pressurizedstructure)

Maiy bay bay t6c do cao, bay & d6 cao la cé Cabin chiu dp suit 1a tré nén
pho bién hon & tdt c& cdc hang hang khong néi chung, va sira chita cdc loai nay
clta két cau khong chi bao toan toan ven két cau cua than, ma ching ta phai quan
tam nhiéu téi tap trung tng suit bdi vi do cong vénh cua két ¢au trong chu ky
chiu 4p luc va khong ¢é 4p luc. Xem hinh 1-99 va 1-98.

—— MIENG VA LAP VAQ ]

msEWv _~SKIN VO BOC
SECTION A—-A
DOUBLER TIET DIEN A-A
MIENG TAP
v %

MSERT -
MIENG VA LAP .
VAO

MENG TAP
DOUBLER

. . _h CDAT
PHU CHAT BIT KIN VAO DOUBLER WITH

MIENG TAP TRUYXC KHI ~ SEALANT BEFORE
TAN VAO VI TRI ‘ RIVETING [T iN PLACE

Hinh 1-99. Loagi stta chita vé boc chiu dp sudt

T BON MIENG TAP
FOUR PIECE DOUBLER

Xk GOC
v 6 BOC
TIfT I“EN A-A SECTION A - A
DA GUFP A TN ED XA DINF DANG
DOUBLERS MIENG PEM

TAP

Hinh 1-100. Néu két cdu, ciing nhu v6 boc c6 hu héng. Két cau duoc stta chita va
dugc tdng cuong va cé miéng vd.
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5.17. Miéng va phang cho vé boc chiu img suit.
(Flush patch for A Stressed Skin)

Hu hong nhd & vd boc chiu ting suit c6 thé sira chiva bing miéng va trdn ¢ do
bén déu & moi hudng. DE do bén 16n nhit mi€ng v4 ndy c6 thé lip dat tdp vao bén
trong v boc mét vong dém, sit dung dinh tan ddu chim, va miéng vd niit (lap vao)
c6 bé diy giong vo boc ¢6 thé duoc tdn vao 16 cla chd hu hong di duoc cit sira.
Xem hinh I-101.

QUTSIOE OF
PATCH

PHIA NGOAI Ul
MIENG VA

CLEANED-OUT
DAMAGE

LAM SACH CHO
HU HONG

| VO BOC - HOP KIM NHOM PHU MA 0.025
DINH TAN = MS20426AD3

DAMAGE CLEANED OUT TO 2.0 INCH DIAMETER HOLE AN YEU CA TREN
SKIN = 0.025 CLAD ALUMINUM ALLOY BINH TAN CAU - 86 INCH | 5
RIVET = MS20426AD3 " HOAC 18 BINH TAN TREN M1 PHia cUa CHO HONG.

RIVETS REQUIRED = 8.6 PER INCH OR 18 RIVETS ON EACH SIDE OF DAMAGE

Hinh 1-101. Trinh bay miéng vd phdng tron & vé boc chiu ting sudt.
5.18. Thiét ké va cho vé boc chiu iing suat.

Khi vo boc chiu ting suit hu hong, ching ta ddu tién phai tinh todn xdc dinh do
bén ma né bi mat mat, sau dé thiét ké miéng v4 d6 dé hoan lai do bén nay. Thi du
o dién dé sira chita loai nay 12 sit dung miéng v4 tdm canh & trén chd rich, nhu vay
chiing ta thong qua quy trinh thiét ké miéng vd dé mang ddy du tdi trong.

Xem hinh 1-102.

Miéng va phai dugc sita 6m khit déu vao vo boc va duge phun son 16t Cromat
k&m vao bén trong miéng va trude khi tin vio vo boc.
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KHOANG
CACH MEP

EDGE
DISTANCE —— ¥ .

2142 D. (TYP))

_ 4! © |e——3 D (TYP)}

———b—l - ——— 2112 D. {TYP)

Hinh 1-102. Trinh bay miéng vd tdm canh cho vé boc chiu img sudt.
5.19. Phuong phap dién hinh sira chiva 16 bu long bi mén va gian dai.

L& bu long bi gidn dai va mon & chd 1ap ghép, n6 khong thiét k& diing bac 16t,
khong doa dén kich thude 1én hon. Thay thé lap ghép, trir khi phuong phap sira chira
dugc FAA cung cap Khong lam day 16 bang han. Phuong phdp c6 thé chip nhan sia
chita 16 bu l6ng mon va gian dai & cing , bo phan thang bang, cdnh gitra, hoac dau
thanh chong canh cabane chi & hinh 1-103.
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1

PEM CON 4130 BO SUNG. BE
KHONG NHO HON 15T HOAC
LON HON 2T

I“

16

.t

2

ONG LOT
2

THAO DEM
NGUYEN
GOC

LG BIRONG DOC
G THANH CHONG
NGUYEN GOC

REMOVE

WASHER

CHUY:
PHUONG PHAP A HOACB COTHESU 3.
DUNG VAOQ SUA CHUA LOAI DAU
THANH CHONG C

PHUONG PHAP B SE SUDUNG VAO
SUA CHUA LOAI DAU THANH CHONG
D&E

ORIGINAL

1 LOMONVAGIAN DA

BO PHAN GOC PA
NHIET LUYEN PHAI
NHIET LUYEN LAI SAU
KHI HAN

Hinh 1-103. Phuong phdp dién hinh sita chita I6 bu long bi mon va gidn dai
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PHAN II
“NGUYEN TAC CHUNG VA PHUONG PHAP TINH TOAN THIET
_ KE PHUONG AN SUA CHUA BO PHAN KET CAU MAY BAY
Pi. XUAT PHUONG AN THIET KE SUA CHUA BO PHAN KET CAU.

LOI GIOI THIEU

Nganh cong nghiép ché tao mdy bay la chuyén nganh cta nganh cong nghiép
ché tao may. Ban vé thiét ké ch& tao bd phan két cdu mdy bay nd thuc chat 1a ban
vé thict k& ché tao bd phan két cau mdy, va két ciu chi tiél mdy. Ban vé thict ké
stra chita bo phan két cau cha may bay 1a ban vé thiét k& dé gia cong sta chita bo
phan két cau nham phuc héi lai déc tinh ban ddu cia két cdu. Do d6 dé ¢6 ban vé
thiét ké& stra chita bd phan két cdu, chuyén vién k§ thuat mdy bay phai thiét k&
duge ban vé ch€ tao bo phan két cau.

Mot ban vé thiét k& ché tao hay sita chita b phan két cdu phai su dung va dap
ing cdc tiéu chudn coa ng_',anh cong nghiép va tiéu chuin nganh cong nghiép hang
khong.

Pé thiet k€ duge mot ban vé& ché tao hay sira chita bo phan két cau mdy bay.
ngudi chuyén vién ky thuat phai ¢o da kién thire va kinh nghiém vé cic linh vue
sau:

- Vit li¢w hang khong, dac bi¢t la vat liéu kim loai ding trong hang
khong (vat licu hop kim nhom, Magnesium, Titanium va hop kim sat)
dac bi¢t cde dac tinh co hoce cta ching. Ngoal vat liéu kim loai, ngay
nay con dung nhiéu vat li¢u hgp chat va cac vat li¢u khac nhu son. keo,
chat lam kin, cac hoa chat lién quan. ,

- Cong nghe gia cong kim loai. dac biét gia.cong ap luc va gia cong kim
loai tam, gia cong nhiét cdc kim loai do.

- Gia cong cat got kim loai. gia cong ngudi kim loai

- Dung sai va lap ghép trong ch€ tao chi Giét may.

- Tinh todan thiét k¢ két ciu chi Gict may.

- Tinh todn thiét k& cau tric may bay.

- Tinh todn stc bén vt li¢u cta két cdu may.

- Co kién thie vé co hoce két cau. |

- Ca kién thire vé khi dong hoc, dong luc hoc va rung dong

- Vamot so kién thuc lién quan khéc.

Mol phmmb dn thi€t k€ sira chira bo phan két cdu cu thé déu phai bao dam
cac nguyeén tic cd ban sau:
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- Phuc hdi lai do bé ban ddu. D6 13 nguyén tic ddu tién va chi yéu nhat.

- Phuc héi lai bién dang dudng bao ban d4u, nhat 12 bé mat khu vuc yéu cau
cao vé khi dong hoc va chuyén dong di lai cla co cdu.

- Khong lam tang nhiéu trong lugng két cdu khi sira, dac biét & by phan
canh quat, tim diéu khién. Nhilng bo phan nay sau khi stra chita phai tién
hanh can bang lai.

- Bao dam sitc bén déu va khong tao tap trung tng suat I6n (gilta dinh tan,

. vO boc, khung x2, vd miéng ndi), ciing nhu 1am thay déi tdn s6 cong
hudng cua két cau.

- Trong ban vé thiét k& stra chita kél cau mdy bay kich ¢& than 16n ¢6 di€ém
khdc so vdi kich c@ mdy bay than nho, nhat 1a kha nang chiu tai va tap
trung (ng sudt.

Mady bay kich c¢& than cang 16n, kha nang mang tai trong cang 16n, hé s6 tai
trong cang 16n, anh hudng cla tap trung Gng sudt va ing sudt moi cang 16n; chiu
ap luc budng kin cang 16n. Do d6 két cdu mdy bay phai dugce tang cuong do bén.

Trong thiét k& phuong dn stra chifa bd phan két cdu mdy bay than I6n phai
duoc tinh todn chinh xéc, kiém tra chat ché dé phuc hdi do bén nguyén géc va
tang cudng do bén du it (hé s6 an toan thiét k& 1dn), han ché& t6i dnh hudng tap
trung Ung sudt so vGi mdy bay than nho hon.

Nhiing cin cit cdn thiét dé cho chuyén vién k§ thuat thiét k& phuong 4n sira
chita két cdu cu thé.

1. Dya vao cic tiéu chudn néu trong thong w AC 43.13-1A&2A cia Cuc
hang khong M¥ ban hanh.

2. SG tay sira chifa két cdu cla nha ché tao mdy bay. Tai licu SRM trong phédn
chung trinh bay cdc s6 licu, yéu cdu, cdc quy trinh, cdc tiéu chuin chung dé dp
dung vao thiét ké sira chita bd phan két cdu.

Tai licu SRM trong phén stra chita cu thé cta nhi ché tao ban hanh ciing
mang tinh dinh hudng, trong do trinh bay mot s¢ phuong dn méu, dién hinh sira
chifa két cdu mdy bay cu thé cho cdc dang (Sira chita vO boc, khung x3, cdc mdi
ndi), cde bd phan va khu vue (than, cdnh, dong co. cilra, bd phan thang béng...) v
do cdc nguyén nhan khac nhau (do 1am vi¢e qua @i gy, rach, do gi muc, do va
cham). Trong thuc (¢ khdng phai hic nao hu hong xay ra ciing ding nhu phuong
an stra chita trong SRM dd trinh bay. Nhung trong SRM cung cdp cdc s6 licu,
phuong phdp tin cay dé ¢é cu s¢ thict k€ phuong dn sira chifa cdc dang twong we &
cdc bd phan két cAu. Nha ché tao soan ra tai licu SRM phuc vu khdch hang (nha
khai théc). Trong qud trinh str dung may bay gap cdc truomg hop hu hong khong
¢G trong SRM, nha khai thdc ¢6 thé thiét k& phuong dn stra chita két cau dé xudl
cho nha ché o nghién cdu bd sung vao SRM, hoac nha khai thdc khi str dung

SRM thdy c¢6 phuong 4n thict k& stra chita khong hop 1§ dé nghi nha ché tao sia
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ddi cho phi hgp vdi thuc t€. D6 1a quéd trinh hoan thién SRM trong qud trinh khai
thac sir dung may bay. Vi vy tai liéu SRM la i liéu "Ban khach hang"; luon
luon duge cap nhat, b sung, stra doi.

Mudn stt dung, khai thic 16i da SRM nha khai thac cdn hiéu muc dich, noi
dung, ¥ do ctia nha ché tao soan thao ra SRM; tir 46 nha khai thac ap dung sang
tao hudng dan trong SRM vao stra chita may bay.

Do vay ditng trude bat ky hu hong nao, chuyén vién ky thuat déu ¢6 thé phén
tich tim ra nguyén nhan va dé ra phuong 4n thiét ké stra chita cu thé dva wén
ki€n thirc chuyén mon va cdc tieu chudn ban hanh. Sau d6 dya vao cdc tinh todn
kiém tra do bén clia mdsi ghép dinh tan, néu khong vugt quéd gidi bén cho phép
(1ai trong cat dinh tdn, tai rong kéo, 1ai trong mang, tai trong xé rach cta tdm vo
boc, khung xuong) ctia vat liéu dinh tén, tdm vo boc, khung xuong. Maéi ghép tén
do dam bao duge do bén lam viéc.

Khi bt hu hong 16n do va cham 1am hién dang 16n dén cic khung xa chiu luc,
lam xé dich trong tam, hodc 1am mal can bang khi bay cua may bay, chuyén vién
ky thuat vin trinh bay phuong dn thiét ké swa chita ciia minh, dé nghi nha chic
trach cho ¥ kién.

Ly do:

- Hu hdng nam ngoai kha nang cho phép cia nha khai théc.

-~ Khong ¢6 thiét bi, phuong tién thao lap.

- Khong di dung cu d€ kiém tra : hi€n dang, can bing tinh va dong.
- Khong ¢6 vat tr dé thay thé : Panel, khung xa 16n hu hong.

- Khong ¢6 phuong tién 16n dé gia cong ché tao chi tiét lon.

- Khong dd dung cu thiét bi kiém tra sau sura chira.
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LA - NGUYEN TAC VA TIEU CHUAN CHUNG SUA CHUA KET CAU MAY BAY.
CAC LOAI HU HONG.

Sita chita két cdu mdy bay : Diéu co ban stta chita bat k¥ phai duy tri tat ca d bén,
do cumg, bién dang va dac tinh dong chay khong khi cia két cu ban ddu, va phai duge
bao vé chong gi gidng hoac t6t hon ban ddu. Sira chita bat ky ma anh hudng dén céc
yé&u t&§ ndy phai duge chip nhan ciia Cuc hang khong.

Céc s8 liéu stra chita da duge chdp nhan trinh bay trong thong tw AC 43-13-
1A&2A, ciic sb tay bao dudng va stra chita chia nha ché tao ban hanh.

Né&u sira chita khong thé phit hop vai s6 liéu chdp nhan, anh ¢6 thé trinh bay phuong
dn stra chita cia minh s€ lam va bdo cdao phuong 4n sira chita (di co quan chju trach
nhiém chung cia Hang khong khu vue trude khi tién hanh sta chiva.

Néu nguoi kiém tra ca FAA chép nhan dé xuat cia anh vé sira chita, anh c¢6 thé sir
dung no khi sita chifa, khi sira chifa xong phai ghi chép day du noi dung vao méu biéu
337 va c6 nguoi kiém tra nd va ch4p nhan dua vao sit dung,

Trong phén I, cdc thanh phan ctia thidt k& k&t cau ddi vdi thiél k&€ mdi ghép kep chit
da duge dé cap dén. AC 43.13 - 1A&2A cung cAp mot loat sg dd tir nhimg khai niém
thiél k& nay dé chuyén vien k§ thuat sir dung trong dp dung céc nguyén lic da trinh bay
trong s do ndy. Nhiing so d6 ndy duge thiét k& ddp tng tieu chudn gidng nhu in coa
thong tu, nhung nd rét 10ng quit. FAA ¢6 trong thong tr bao qudt va ddy dd ma chuyén
vién k¥ thuét phai tuan theo ddu tien 1a nhimg hudng ddn ddy di trong "S§ tay sira chita
két cau cla nha ché tao miy bay", néu ap dung khong dd thi xem trong AC A3.13-
1A&2A, va Mil - HDBK-5, vat licu kim loai vd cdc thanh phan k&t cfu phuong tién
bay, cling nhir cdc s licu da duge cong nhan dé thi¢t k¢ sira chita. Néu sira chira 16n,
vite stra chita phai duge chap nhan FAA, truc tiép sir dung mau bicu 337 clia FAA. Vi
str dung so do ciing nhu chdp nhan nhitng s& licu 13 chung & ban chét, do luon luon 12y
ki€n 13t phai ddu tién chap nhan mau bicu 337 dé bit ddu cong vice sira chita bat ky .

Sau ching trong s dd nay, gidi thicu thye (€ sira chita duge trinh bay, bao gdm ba phén.
1. Plurong phdp sir dung cdc tiéu chudn (61 thiéu AC43.13-1A&2A.
2. Plutong phdp dp dung dugce gion thidu sie dung do chuyén vién ki thudt.

3. 8w dung nhitng tinh todn trong viée md rigng cde so do tiwong ny.

1.1. Nguyén tic cht yéu sira chira kim loai tam.

Bude déu tién va bude quan trong stra chita k¢t cAu hr hong 14 "Ddnh gid mic do
cong vi¢c va tinh todn chinh xdc gia cong cdi s¢ lam. Ddnh gié maic do nay, bao gbm
xéc dinh-loai va hinh ddng tot nhat cia miéng vd st dung; loai, kich ¢@, va s§ lugng
dinh tén cdn thiét; do bén, be day loai vat ligu yeu cau dé gia cong chi (it sira chita
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khong nang hon (hodc nang hon chiit it) va bén nhu ban dau. Ciing cdn kiém tra chi tiét
xung quanh dé thay ro gi va hu hong do tdi trong, ciing cdn xdce dinh pham vi 1am sach
cta chd hu hong dé ¢6 thé danh gid chinh xdc. Sau khi 1am sach toan b, vice ddu tién
b& trf miéng va trén gidy, sau dé truyén né vao vat ligu da lua chon. Tiép theo cét va vat
canh miéng va dé nd lap khit dutmg bao ctia ch sira chita cu thé dé, va ti€n hanh tdn
VA.

1.1.1. Duy tri dé bén ban ddu :

P k nguyen tdc ddu tien chit yéu phai tuan theo trong ti€n hanh sira chira két cau
bat ky. Midng v4 c6 tiét dién ngang bang hoac I6n hon tiét dién bi hir hong. Néu chi tiét
chil yéu chiu tai trong nén hodc 1ai trong udn, miéng ndi ¢ phia ngoai cha chi tiét phai
bao dam chiu 1ai trong cao nhur vay. Néu chd nGi khong thé & vi trf phia ngoai cta chi
UEL, str dung vat liéu (6t hon vat licu ban dau,

Pé giam kha nang hinh thanh rich & goc chu vi (dudng bao) ¢6 ging cat thanh
hinh dang tron hoéc 0 van. §] day n6 can duge cét thanh dang chit nhat 1am bdn kinh
cong tai mdi géc khong 16n hon 172 inch. Chi (ié1 bi udn cong ¢6 thé thay th€ chi tiél
md&i hodc tdp miéng ndi tang cuong trén chd hong.

Cén bao dam vat liéu sit dung & 14t ca chd thay thé hoac tang cudng la gidng vat
licu dugce siv dung & két cdu ban dau. Khi phai thay th€ hgp kim y&u hon vat liéu ban
dau, sir dung vat lieu kich thudge day hon dé bao dam do bén tiél dién ngang wuong
duong. Nhung khong duoc 1am nguge lai; do 13, khong duge thay thé vat licu 16t hon ¢6
kich thuge mong hon. G day ¢6 su khong ddng nhat 13 vi mot vat licu ¢6 thé chiu bén
kéo 1Gn hion vat lieu khdc, nhung do bén nén kém hon, hodc nguoc lai,

Khi tao hinh dang céin thiét, thuc (& phai cdn than dai wdi hgp kim xit 1y nhiét va
gia cong lanh chiu udn it mdi khong bi rich. Hop kim mém dé tao hinh dang, nhung
khong dit bén chic chin doi voi yéu clu déu tién cia két cAu. Hop kim cing chiic ¢6
thé tao hinh dang & trong trang thdi 0 va xir 1y nhiet dé nang cao do bén trude khi ldp
rap.

Trong mot vai trudmg hop. néu kim loai dem @ 12 khong thé, nung nong kim loai,
lam ngudi theo ding thue t& xir 1y nhiét, va tao hinh dang trude khi nd hod ciing. Tao
hinh dang xong khoang 1/2 gid sau khi lam nguodi, néu khong vat lidu trd nén qud ciing
ddi vdi gia cong.

Kich ¢ dinh tédn cho slra chita bat ky ¢6 thé xdc dinh béi xem dinh tdn da st dung
clia nha ¢hé tao & bén trong hang dinh tdn song song bén canh & trén canh hodc phia
tnirGie than mdy bay. Phuong phép khac xédc dinh kich thude dinh tdn dé st dung 13 nhan
bé day tam vo boe day hon vdi 3 18 sd 1 va sit dung kich thude dinh tdn 16n hon ben
canh dé phi hop ky hi¢u. Thi du, bé day vo boc 1a 0,040 in, nhan 0,040 véi 3 bang
0,120; stf dung dinh tdn kich ¢@ lén hon bén canh 14 1/8 in (0,125 in).

Tat ca sira chita & cdc by phan ciia k&t cu mdy bay yéu cau phai xdc dinh s6
lugng dinh tdn & mdi phia chia chd rdach dé hoan lai do bén ban ddu. Céc s§ lugng nay
thay d6i theo bé day chia vat licu va kich thude chd hong. SO lwgng dinh tdn hodc
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Bulong yéu cdu c6 thé xdc dinh bing xem chd ndi twong ty clia nha ché tao, hodc su
dung s6 higng dinh tan theo cong thuc:

Sé dinh tan yéu can ; Lx T x 75.000
& moi phia ché rach S hoic B

S8 lugng dinh tdn & mdi phia chd rich 12 bang chidu dai chd rdch (L) nhan véi bé
day chia vat liéu (T), nhan véi 75.000. Chia cho dd bén cit hay do bén mang (S hoac B)
ciia vt liéu sira chita, 14y s nho hon trong hai $6 d6é.

Chiéu dai chd riach 1a do vudng goéc vdi hudng di qua chd hong. Bé day cua vat
lieu 1a bé day thuc t&€ clia miéng vat licu stra chita va do dé€n 1/1000 inch. 8§ 75.000 sir
dung trong cong thifc 1a tri s6 tai trong (ng sudt gi dinh 14 60.000 PSI, duge tang boi
heé s& an toan 25%. D6 1 s6 khong ddi. D0 bén cit Fs va do bén mang tai FB tra trong
bang (1-6a) va (1-1b) phan I tai li¢u nay.

1.1.2. Duy tri bién dang duong bao quanh ban ddu

Tao hanh dang ctia tat ca cdc chd sira chita theo phuong phdp nhat dinh dé né lap
khit hoan toan véi dudng bao ban dau. Duomg bao phang nhin 12 yéu cdu dac hiét khi
ché tao miéng v ma vo boc bén ngodi phang nhan ¢ mdy bay t6¢ do cao.
1.1.3. Gii¥ trong luong nho nhdt

Gilr trong lugng ta1 ca cde chd sira chita nho nhat, lam kich thude miéng va nho -
nhur thue (€ yéu cdu va str dung s& dinh tan khong 1Gn hon cin thiél. Trong nhiéu trudng
hop, chd sira chira vi pham do can bing ban ddu clia k&t cau. Bo sung trong Iugng qué
muc & chd sira chita cé thé khong can bing may bay rét nhiéu thi phai diéu chinh miéng
tinh chinh dé can bang lai. O nhimg chd nhu vay nhu ddu mat cédnh quat, sira chifa s&
yéu cu dp dung miéng v can bing d¢ cAn bing bo phan cdanh quat sau sita chita van
dugc duy Lri. ‘

1.2. Cic tiéu chuin sira chita

Stra chita bat ky & trén két cau mdy bay phai cho phép 14t ca cdc tai trong tic dung
vao, phéi chiu nhitng tng sut ndy va sau d6 truydn trd lai két cau. Sira chita phai bén
chic nhu két cdu ban ddu, nhung khong duge khdac nhau vé do bén hoac do cing dé 12
nguyén nhan tao tng suft (p trung hoac thay doi tdn sd cong hudng.

Mady bay kim loat duge lam (i Kim loai tAm mong va nd ¢ thE stra chita phuc hdi
do bén, khong c6 phuc héi do cing vimg cha nd. TAl ca sira chita phai ding vat li¢u,
kich thude bd day nhu két ciu ban ddu da sir dung. N&u vo bye ban dfu ¢d lugn song,
gan gd lang cing vitng, cdi ndy phai duge bio toan va do bén.

N&u gan go va ¢hd Jugn séng ¢6 bi v& 16m, thiing, rich. Vat licu mat nhidu do
ciing vitng nhu vay né phai duge sira chita dé phuc hdi do clng viing va do cing ciing
nhur d¢ bén clia no.

Dé khong thay déi dot ngot ¢ tiét dicn ngang chd sira chita, néu va chd rdch bang
mi€ng vd hinh chif nhat s€ tao ra sy thay doi dot ngot do bén cita vo boc khi tai trong
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tdc dung vado. Tot hon sit dung miéng vé tam canh dé thay ddi tir tir khi tai trong tir két
clu tdc dung vao miéng vd va thay doi tir tir Tue tic dung tir miéng va vao k&t cau may
bay.

Néu chd sira chita khong thé dua cuc dd vao dd ddu nd dinh tdn dic, anh phai sty
dung mot trong cdce loai dinh tin mot phia. Dinh tdn "Friction lock Cherry Rivets" néu
stt dung phai dimg loai cé duomg kinh 16n hon thay thé va van phai dam bao khoang
cdch 16i mép da.

Dinh tdn ¢6 do bén cit cao va bulong "Huck lock — bolts” 1a ¢a hai loai dinh tén
chdt ¢ dd bén cit cao ding & chd cdn do bén cao, nhung & dau cdn trong lugng nhe va
dé 1ap dat, ngudi ta frra chon buldng va écu trén. Néu anh cén thay th€ mot chi tiét kep
chit dac biét ndy trong stra chita ma khong (iép can dugce ca hai phia khi ldp dat no, anh
¢6 thé sir dung bulong va écu ty Khod chat (bolts and Self — locking nuts). Néu mady bay
¢6 hu hong ngoai tai li¢u hudng dan sira chita clia nha ché tao, phai duge chap nhan clia
nha chitc trdch, nha khai thdc mdi tién hanh stra chita va nha chifc trach kiém tra trude
khi dua mdy bay vao str dung.

1.3. Phan loai hu héong o bé phin két ciu mdy bay.

Phan loai chd hong dé dé ra phwong 4n sira chifa, Mdi nha ché tao mdy bay xdc
1ap mite do nr hong chu y&u ¢ mdy bay va khu vuc ciia may bay duge xem xét. Viéc hu
hong duge chia ra ba mic : Hu hong khong déng k€, ¢6 kha ning sira, va thay (hé.
1.3.1. Hu hong khong ddng ké:

La hu hong khong 1am anh hudng dén kha nang lam viée ctia k&t cdu, dén kha phi
cua mady bay. Mitc do ndy c6 thé sira chifa hodc khong sira chita. Cdc loai hu hong nay
13 phong & vo boc nhimg khong rdch, hodc rdch & chd cd dng suat thap ma co thé phi
bang miéng vd hinh tron 2in[5,08cm], va xude & bé mat ting sudt thip. Vét 16m phang
nhin & két c&u, khong bi rich va cd gée nhon va khong can r& di lai bat ky ciia co cdu
hoac chuyén dong co hoc ¢é thé dé lai nhu hién c6; hoidc néu két cau dugc son né cé
thé 1am ddy bing chat 1am ddy 13 cdc loai nhya, 1am phéng nhin, va hoan thién lai dé
phit hop véi phan con lai cha bé mat. Trady xude trén vo hop kim nhom 1am tang gi va
(ap trung-ting sudt di dé 1am rach bo phan. Néu tray xude khong qud sau ¢ thé ding
gidy nham ddnh nhin. N&u rach_ nho & mép cha thanh phan chiu tng su#l thap nhu vo
dong cu ¢ hé khoan chan tai cudi chd réach dé giam kha nang rdch 1dn tdi khi sira chita
chic chin ¢6 thé tam.

Tom lai : Hu hong khong déng k€ 1a hua hong nho & cde bo phan khong anh hudng
dén su 1oan ven cia két clu; nhu 16m, trdy xude, rich, 16 nho. C6 thé sira chita ding
gidy nhdam, dia chai s¢i dong ddnh nhin, hodc bia gd nhe; khong ¢6 vat lieu kim loai
bé sung. :

1.3.2. Hu héng c6 thé stta chita:

La chd hong m& ¢6 thé anh hudng dén kha phi ciia mdy bay va din dén lam mat
chiic nang cta thanh phan két cau hodc hé thdng néu khong stra chita. Chd hong ¢6 thé
sita chita bang sir dung miéng va chong hodc miéng phang va lap vao thanh phin kél
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cdu thay thé, & day c6 thé [a 16 thiing trén vo boc va rich hodc gdy hinh déing stringer
ma khong ¢é bién dang 1dn.
1.3.3. Hu hong thay thé:

La hu hong ma khong thé sita chita ding va chd d6 sita chita dac biét khé khan. Cic
loai hu hong nay bao gdm gi lan rong, chi tiét bi xodn hodc cong vuot ra ngodi gidi han
¢6 thé sit dyng va cdc thanh phén yéu cdu 14p cd dinh thiang hang cin sira chita chinh
xdc. TOm lai hu hong phai thay the gdm mot hodc nhiéu diéu kien sau:

e B0 phan phtic tap c6 hu hong 1on.
e Khi két cfu dudmg bao khong (hé gia cong sira chifa.
e Khi bo phan hu hong dé thay thé.

. Kh1 chi tiét lap ghép la dap hodc dic hur hong vugt qua gidi hu hong khong
dang ké.

1-4 . Cac loai hu hong.

Trude khi quyét dinh bat ddu sira chita chd bt ky, chuyén vién ky thuat phai ddu
tién cd ging xdc dinh nguyén nhan va bin chat cia hu hong. Néu nguyén nhén sira
chita da bidt 1o, nod phcu dugce phan tich vé ban chat nguyén nhan. Néu nguyén nhan da
5 O phia ngodi hodc trang thai khic thudng, chuyén vién ky thuat phai sira chita véi ¢o

gang phuc héi tinh chal ban ddu cia k&t cdu khong 1am tang trong lugng ca phuong
tién chuyén chd Idn hon can thiét.

Tuy nhién, n€u nguyén nhan hir hong ding do hoat dong binh thudng, cdn phai
tang tuong tng thudc tinh phd hgp vdi nhiing thuoc tinh ciia két cau. Tuy ring do bén la
quan trong, chuyén vién k¥ thuat phai cdn than khong coi ngang do cing vdi do bén.
Trong tinh trang nhét dinh nao dé do déo chia k&t cdu phai déng vai trd quan trong trong
xdc dinh 49 bén chia by phan mdy. Trong trng hgp nhu vay chuyén vién ki thuat phai
tudng trinh chd hong thich dang rieng. Néu nguyeén nhan chd hong khong thé gia dinh
hop 1¥, chuyén vién k¥ thuat s€ nhan dugce su gidp dd tir nha ché tao trong vi¢e md rong
triét 1y sira chita. Nhiing stra chita bat ky khong duge str chdp nhan ctia nha ¢hé tao phai
duge chip nhan boi FAA. AC 43.13-1A & 2A gom ¢4 & lieu chdp nhan ma ¢6 thé sir
dung boi chuyén vién ky thuat dé md iong sira chifa v phai xem trong i lieu doi hoi
¢6 sur chap nhan ciia FAA. Hi¢n ¢é sy (hidt k& va tridt 1y sira chita & trong thong te AC
43.13-1A & 2A khong ¢6 nghia chap nhan cta FAA trong bét ky dp dung cu thé.
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LB. NGUYEN TAC VA TIEU CHUAN TOI THIEU SUA CHUA KET CAU
MAY BAY.

Trudce khi phan tich phuong dn thi€l k€ sira chita bd phan két cau ciia SRM va thiét
ké& ban vé sira chita bd phan kél ciu clia mdy bay, cdn ndm chdc mot $6 tiéu chuén t6i
thiéu clia thong tr 43.13-1A &2A ciia FAA 38 bao dam 40 bén, va do bén déu clia mdi
ghép dinh tén.

Mot s& nguyén tic va tidu chuéin 15i thidu trong stra chita mdi ghép dinh tén cung
cap cho chuyén vién k¥ thoat sira chita may bay mot s& Kién thic chung dinh hudng vé
thi¢t k€ sira chita b phan két cdu mady bay.

Can cit ddu tién cOa k¥ su thiét k& sira chita bo phan két cdu mdy bay 1a "Structural
Repair Manual” ciia nha ché tao, sau do la cdc tiéu chudn 6t thiéu cha cdc nha chic
trach ban hanh. '

Nhitng diéu quan trong trong sua chita két cdu mdy bay.

¢ Ung sudt tdp trung - bién dang va hu héng. May bay trong qué trinh hoat dong
chiu nhiéu tdc dong cha cdc tai trong (tai trong tinh va bién déi, tai trong va
dap/xung) {am bién dang thanh phin két ciu virgt qud stc chiu dung cia vat liéu
gy ra hu hong. Tai chd hu hong hinh thanh tap trung dng sufit 16n. Khi sira chira
chd har hong khoi phuc lai do bén ban ddu thi déng thoi chinh miéng v lai tao nén
su Ap trung dng sudt mai (danb gidi gitta miéng va va phan khong sira chifta clia két
cdu). Do dé khi sita chita phai chi ¥ han ch& anh huong tap trung ting suat do miéng
va stra nhir chon hinh déng miéng vd, do ddy thanh phén sita chita nén 1am sao thay
doi 1y tir, miéng vd sira k&€ hop hop 1y vai khung xa bén trong, han ché tang do day
qud va tang trong lwgng, 1am cde gde lugn va vat mép.... Tong cong ty Hang khong
Viét nam dang sir dung khai thac nhiéu mdy bay than l6n, ¢6 kha ning mang (ai
trong 16n (¢ 58 tdi trong lon). Khi stra chita mdy bay loai niy dac biét chd § giam
ting suat 1ap trung do mi€ng vd gay ra (c6 thé tham khdo cdc phuong 4n stra chita
trong SRM-767). Khi thanh phan két cdu da ¢6 tap trung ding suat nho (vét xude) nd
s€ phat trién 16n ddn va dan dén ha hong (rach).

¢ Ung sudt méi va tudi tho mdy bay. Miy bay luon 1uon chiu (i trong thay ddi va lap
lai theo chu ky bay/ sd 1an ¢l ha cdnh. Loai tai trong khong 6n dinh 12 tai trong
chay da, gié giat, (ai trong bay co dong/van dong (maneuvers), va lire va cham xudl
hién khi lan banh (xung luc). Dé xdc dinh tudi thy moi cta toan thé may bay, cii
dau tién phai biét cdc thanh phan chii y€u clta cdu tric mdy bay, né 12 bo phan chiu
chinh tai trong bay va 13 tGi han ddi vdi toan bo két cau may bay. Hu hong ciia mot
thanh phan bat ky s€ & tham hoa. Thi du thanh phan két cau (i han 1a phan ldp
ghép ténh vao than mdy bay (canh trong/roots), ndp xa doc cdnh va thanh xa doc
cdnh,-khung clra va cira s va phdn tang bén quanh chd khoét, khung suom thén, va
chd n6i chinh . Vige kiém tra va siia chita cdc b phan nay phai theo ding quy dinh
ctia nha ché tao.

¢ Phuc hoi do bén. Nguyén tdc ddu tién ciia thiél k&€ ban vé sira chita bo phan két cdu
mdy bay Ia phuc héi do bén nguyeén gdc.
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Jmax. ) Cé ngh‘ia g](’ﬂ han bén

cha vat iiéu stra dung giam di 25% trude khi dua s6 liéu vao tinh todn do bén mdi
ghép tan. Gidi han bén cia vat liéu kim loai ¢6 trong cdc s6 tay tra cifu 1a gidi han
bén trung binh. Trong Mil - HDBK - 5, khuyén k¥ sur thi€t k& nén sir dung 1ing sudt
cat thiét k€ cho phép ciia dinh tan 12 28% do bén giGi han cét cha dinh tan da tan
chit. He s@ an toan [ = 1,25 1a du lugng du trit an toan cho may bay. Khi tiang he s6
an oan gua 1dn khong c6 tinh todn cy thé va cdc giai phdp giam tap trung (ng suél
sé gy lang phi va 1am tang ting sudt tap trung tai danh giGi gitta miéng va va phén
cau trdc stra chiva,

¢ Ldp dat dinh tdn :

- Khoan 16 dé lap dinh tin c¢6 dudng kinh ldn hon duong kinh than dinh tin
0,001 dé&n 0,003 in [0,025 dén 0,076 mm].

.- Khoét loe miéng 16 & tdm kim loai dé lap dinh tin ddu phang. Khong dugc
khoét loe sau dén 90% bé day tdm. Binh thudng khoét loe miéng 16 khong qua 3/4
bé day ciia tdm kim loai, phdn xi lanh con lai khong nho hon 0,2 mm (0,008 mm).
T4am kim loai ¢é ¢ kich thudc 16i thiéu dé khoét loe miéng 16 1a 18, 16, 14 wong
ting voi duong kinh than dinh tan 1/8" (3,2 mm), 5/32" (4,0 mm), 3/16" (4,8 mm).

Khoét loe miéng 16 phdi dam bao ddu dinh (4n phing nho trén vo boc it nhél
0,1 mm (0,004 in) trudc khi tdn dinh 1dn; sau khi tdn dinh, ddu nho trén vo boc 16n
nhdt 0,05 mm (0,002 in).
- Dap 1om dé ldp dinh tdn ddu chim khi b day vo boc mong khong khoét loe
duge tie 0,016 dén 0,025 in (0,41 dén 0,64 mm].

¢ Cdc logi xa/ddm chiu luc chinh & cfu trdc (bdn voO ting sudt ) mdy bay.

- X4 goc (Stringer) ¢0 cic hinh dang chii: I, U, T, Z, L, C, J, O... 1a loai xa chju

Itrc nho nhat, nhimg s lugng 1dn nhat, phan bd déu véi khodng céch nhd & cdu
. lriic mdy bay.

- - Xa doc (longeron) 1a xa dai, 16n chiu lue chinh doc than mdy bay.

- Xa vong/ vong ding dang ( fréme) than mdy bay dé tao dang va [d than phén
khung sutm mdy bay. Vach ngiin (bulkhead) thanh phan chd yéu A xa vong loai
I6n, day ¢é 1Am ngan cdch 4p sudt hodc chat 1ong hodc tao thanh khoang riéng.

- Xad ngang (rib) 1a xa dinh dang cdc dang cdanh, mdt thanh phén chiv lye chinh
cha cdnh mdy bay. '

- Xa doc cdnh (spare) 1a xa doc chidu dai cdnh, chiv lue chinh coa cdnh mdy
bay. '

- Xa hop cdnh (box spare) hay con goi “hép xodn cdnh/Wing Torsion Box™ Ii
dam chia, k&t cau dang bin vo tng sudl chiu (ai trong phic tap (udn, xodn,
cdt...). Ciu tao clia xa hop xoén cénh gdm xi doc va ngang, thanh vich, va hai
nap, chiu 1ai trong chinh & hai nap. Xa hop cdnh ¢6 do bén ral cao va cing viing,
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trong lugng nhe. Xa hop xoan cdnh trong (gitta), nam trong than mdy bay nhu 1a

mot cdi "gid 43" hai xa hop xodn cdnh ngoai.

Xa do (Beam) 13 xa dai, nang, chiu tai trong cat va udn. Xa do thuong dimg do

san mdy bay.

Cdc thanh phdn quan trong quyét dinh dén chiu tdi cia xa/ddm:

o Thanh/vdch ditng (web) clia xa, chiu tai trong nén. Thanh cang cao kha

ning chiu udn cia xa cang lan.

e Dan ngang/ndp (cap strip) 1a phan dai ngang phia trén hay dudi cia xa cha

“yé&u tham gia chiu udn.

- o Canh golvanh g&/vat go/ gan go/mép uénimdt bich (flange) lam tang do

r.,lmg, kha nang udn, xodn clia xd ma khong cdn ting nhidu kich thude ciia
XA,

e Song/gdn tron/vanh go! vanh rialvanh mép ddp noi (bead, staped beads) &
cdc tAm phdng dé tang do ciing viing cia thanh phén két c4u.

e Lo gidm [(gidam nhe, giam (ng sudl, tang cimg vimg khi lam vanh go),
(relief hole, lighting hole)] tao ra & thanh phin két cau ¢6 thanh cao dé
giam trong lugng va tao vanh gy quanh mép 1 tang cling vitng.

¢ Tdm ndéi va miéng vd. Tam ndi tang cuomg (Reinforcement Plates) va miéng va ndi
(splice plate), mi€mg tap/diip (doubler); tdAm/miéng ndi (strap/splice/strip piece)... 1a
nhitng thanh phin chiu luc chinh cha miéng va,

Miéng vd (Plate piece) 1a mi¢ng va chong rong thudng gap doi chd hong khoét
ba, chiu luc chinh cia miéng vd.

Miéng vd tdp/ditp (Doubler) 1A miéng va chong chiu luc chinh clia miéng va
g £ g chiu i g

Tdm noi chong (plap strap/splice/strip piece) t4c dung ciing nhu miéng vi,
miéng va tdp 1a thanh chiu lyc chinh cia miéng vi.

Tdm ndi ting cuong (Reinforcement Plates) :Ding dé néi hai phén hién c6 ctia
két cdu khi chd hong da bi cat bo. N6 truyén tai trong tir phan két cdu nay dén
phan két cau khac. TAm ndi tang cudng co cling vat licu, cé bé day 1dén hon phin
két cqu noi 13i thi€u mot kich ci kich thude dé bd sung do bén cho mdi ghép
ndi va b vao mat mat do bén do khoan 16 dé ghép tan. Kich thude tdm ndi phu
thudc vao tai trong, loai va kich thude dinh tdn st dung. Kich thude tdm ndi
tang cudng chd chiu tai trong 16n rong hon chd hong cat bo vé cdc hudng lap
dat duge 3 hang dinh tdn hodc hon bao quanh chd hong cét bo; chd chiu tai
trong nho, rong hon chd cat bo vé céc hudng lap dat duge t6i thiéu hai hang
dinh tan (trir trudng hop hang dinh (dn mép miéng vd O trén k&l cdu chiu luc 12

_ Siringer, Longeron, Rib, Spar, Beam....)

¢ Cdc miéng/tdm tao phdng nhdn. Miéng nit, 14p kin vao chd da khoét (plug);
miéng 14p vao (insert) twong tu nhu miéng niit; miéng dién ddy (filler); miéng dém
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kin (shim)... thanh phdn phu tham gia tao phéng nhdn cho miéng va sira chita
nhimg khong tham gia thanh phin chiu luc ciia miéng v4.

Suta chita cdc loai xad. Sita chita xa nep (stringer), xa doc ( longeron), xa doc canh
(spar)...phai diing cong thic tinh sd lugng dinh tdn cho stra chita tin. Cic thanh
phédn thay thé sira chita phai cing loai vat liéu va bé bang hodc ddy hon vat liéu
nguyén gdc. Khoang cdch dinh tin hgp Iy 4 dén 6 1an duong kinh dinh tdn, khong
duge 1én qud 10 dudng kinh dinh tdn (cdn bé sung dinh tdn) va nho hon 4 1dn dudng
kinh dinh tan. Khoang cdch mép cuia dinh tdn 2-1/2D. Mdi phia clia chd hong xa toi
thi€u lip dat 5 dinh tdn. Stra chita phuc hoi cdc thanh phin cha xa nhu nguyén goc.

Lua chon va thay thé vdt liéu : Nguyén tic co ban lya chon vat lieu sira chira t6i
thiéu phai ciing loai vat liéu, cing kich thude nhu vat liéu ban dau, cing ché do
nhiét luyén.

Khi khong ¢6 ding loai vat liéu va bé day thay thé; thay the vat liéu phai theo
cdc bang vat liéu thay thé cha s6 tay stra chita két cdu cla nha ché tao. Nguoi ky su
thiét k€, cé quyén thay thé vat lidu trén co s& tinh todn bio dam do bén va cdc tinh
nang lam viéc ctia k&t cu va phai duge chap nhan ctia nha chife trach.

Thay thé dinh tdn : Thay ding loai va kich ¢@ dinh tdn ban ddu. Néu 16 bi rong,
hoac khong cé diing yéu cdu phai thay loai dinh tdn c6 kich thude [6n hon mot kich
¢ cia ddy kich thudc dinh tdn tiéu chudn, nhung phai bio diam khodng cdch tir
tam 10 dinh tdn t6i mép i thiéu. Thay (h¢ dinh tdn phii bao dam cting ché do nhiét
luyén dinh tan thay th€ vdi dinh tdn ban ddu.
Durong kinh dinh tdn : D¢ xéc dinh chinh xdc duong kinh dinh tdn xem trong sd tay
ctia nha ché tao, hodc xem chd 1an can ciing tinh niang, hodc tinh wén.

Pudmg kinh dinh tdn m&i ghép kim loai tdm 12 " gdn bing 3 14n bd day tdm
ghép ndi day hon".
Chiéu dai thdan dinh tdn dai hon bé day vat licu kep chat 1'/, 1an dudng kinh (han
dinh n (1'/, D).
Khodng cdch dinh tdn :

- Khoang cdch mép 1a khodng cédch tir tam 16 dinh tdn (di mép tAm (i thidu 1a
2D, 16i da a 4D, binh thudmg 12 2'/,D. Khoang cdch mép (6i thiéu 1a 2'/,1> ding cho
dinh tdn d4u phing. N&u mifng vi vl mép, khodang cich mép tinh tir tam 18 dinh
tén t3i gitta chidu dai vat mép.

- Khoang cdch dinh tdn trong mot hang: Tir tam dinh tén ndy dén tam dinh tdn
canh dé trong mot hang t6i thicu 13 3D. Khodng cdch bude dinh tan dn nhat bing
24 |an bé day kim loat t&m, thutmg khoang cdch dinh tdin 4D dén 6D.

Khodng cdch hang ciia dinh tdin:

Trong stra chita mai ghép ¢é hai hang dinh tin. Khoang cdch dinh tan (bude
dinh tdn) va khoang cdch hang (budce hang dinh tdn) (6i thidu 12 4D.
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Trong stra chita mdGi ghép ¢é tr 3 hang dinh tdn tr& 18n, khoang cdch dinh tdn va
khodang cdch hang téi thiéu 1a 3D.

Muon sé lwong dinh tdn nho nhdt can bo i dinh (dn giita cdc hang so le (Zizic).

Pinh tdn mot phia ding & chd khong dua cuc dd vao dé dd ddu nd, doi khi cling sbr
dung & chd ¢6 thé tiép xiic hai phia. St dung dinh tdn mot phia tiét kiém théi gian,
tién cha, gidr 1ao dong, trong fugng & lien két bo phan khong két cAu nhwr trang bi
bén trong mdy bay, sin, budng phd bing, va ciing nhu & ¢hd khong cidn do bén toan
bo cta dinh t4n than dac.

Mechanical locked Stem Self plugging Rivets ( dinh t4n tv ham chat than 16
bing khod co khi).

Thé hien tat ca dic tinh bén cha dinh tén dac v hdu hét cde truong hop co thé
thay thé dinh tin dac. '

Trong stra chita tam thoi, sir dung dinh tin mot phfa (dinb tdn rit) ¢6 kich thude
Ion hon mot kich ¢ so vai dinh tdn dac hién dung,

Pinh tdn ¢é dé bén cdt cao [Pin (Hi - Shear)] gdm mot ch6t vi mot vanh vai y.
Dinh tan nay sir dung thay bulong va écu chiu cit cao, stt dung & chd chiu tai trong
kéo cao, bé day kep chat 16n hon dudng kinh dinh tén t6i thiéu 2,5D; st dung dé va
nhanh ching.
Khi stta chita bén chdc thay th sira chita tam thdi theo thin gian quy dinh; tién
hanh lam miéng sira chita kich thude iom hon & cdc hudng dé lap dat duge mot hang
dinh tdn mdi so vdi miéng va sira chira tam thosi.
Chién réng ché swa chita : Nguyén tic chung chiéu rong miéng va gdp hai lan
chiu-rong chd hong. Ngoai ra trong trudng hop mudn sit dung hé sd an toan nho
nhat, chiéu rong ciia miéng va nho hon nguyén tac hai 14n chiéu rOong chd hong.
Chiéu réng chd sira chita va 1n hon han chiéu rong chd hong.
Khoan chdn ché rdch : buting kinh mii khoan nho nhat 1a '/, [3,175 mm], ding
mdi khoan sd 30. CG thé tang dudng Kinh miii Khoan bing dudng kinh dinh t4n khi
hé day lom. )
Liwon tron tdt cd cdc géc ciia thanh phdn siia chita: Ban kinh lugn goc thong
thuong khoang '/," {12,7 mm] |cho phép tor 6mm dén 25mm (0, 24 dén 0,18 in) tay
theo kich thudce, vi trf migng va.|. Chd c6 yéu clu ddc bigt, ban kinh luon goc ¢d thé
Iém hon.
Bé ddy vdt liéu. Nhat thiél bé day vat licu va sir dung trong sira chira toi thiéu bang
vat liéu ban dau. Thong thuong bé day vat liéu vd day hon vat liéu nguyén gdc mot
kich ¢& kich thudc. Cdc bo phan chiu luc 16n, bé day vat liéu vd ddy hon nhiéu vat
liéu nguyén goc. .
Thiét ké sa do ldp ddt. Thiél k€ cdc so d6 bd tri dinh tdn & miéng vd dé cdc hang
dinh tdn song song vdi chd rach va vuong géc vdi véeto luc. Néu rach nhiéu hudng,
thi 1ong hop cic véceto luc.
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Sdp ddt dinh tdn & miéng v4 phai nhu nhau & tat ca cdc hudng (can xting) dé khong
¢6 tap trung (ai trong. Nhitng dinh tén ndm & dudmg kéo dai di qua cho rdch khong
chiu iyc tdc dung. Sap dat 16 dinh tdn mdi phai thich hop véi 16 dinh tdn hién ¢6 ¢
két cau.

KHhi tinh todn thiét ké hang dinh tdn & mép tdm ndi tang cuong (Reiforcement
Platc) triing vao hang dinh tdn & xa (Stringer, Rib, Spar...) thi tdm ndi ting cudng
phai tam rong them mat hang dinh ¢ bén canh xa do.

Dé gidm tdp trung itng sudt do hinh déng miéng vd gy ra, hinh ding miéng vé 3t
nhat 1a hinh tron, sau dé 14 hinh tam canh, cudi ciing 1a hinh chit nhat. Cdc canh cla
miéng vad phai ¢é hudng song song hoac vuong goc vdi hudng bay cha may bay
(huéng cia Longeron, Stringer, Rib...).

Ldn bi, nong bi, ép gidan, phun bi. D6 1a bién phip cong nghe 1am bién dang du nén
16p bé mat (bién cing 1Gp bé mat); 1Gp bé mat hinh thanh dng suflt nén dé chdng lai
bién dang kéo gidn theo chu ky bay, han ché hinh thanh vét mit do moi.

Ap dung cong nghé niy vao mép, 15, b& mat iruc ciia bo phan két c4u sita chifa chiu
(ai trong 16n luon thay déi.

Nhitng 16 dinh tdn sau ( & vo boc day) 16n hon 0,016 in (4,064 mm) 16 dinh tdn
cin gia cong ngudi bang phuong phédp ép gidn 16 bing bi hay truc nong, tao ting suat
du nén tdp bé mat chdng niit do kéo gidn va fing sudt moi.

Nhiét luyén hop kim nhom. K& can mdy bay 1am cha yéu tir hgp kim nhom ¢6 do
bén cao (2024T, 7075T). Trong khi stra chita phai tao hinh dang thanh phan miéng
vA sira chita. Néu gia cong lam bién dang I6n chi ti¢t phai xir 1y nhi¢t vat Héu hop
kim nhom (gém céd dinh tdn) trude khi tao hinh dang. Muc dich xir 1§ nhi¢t 1am
giam do cing, d& gia cong, tranh mit hgp kim nhom. Sau d6 lai phai nhi¢t luyen
phuc héi lai dd bén nhu thanh phan k¢t cau nguyén goc.

Bdn chdt nhiét luyén hop kim nhom. Hop kim nhom ¢6 nguyén 16 hop Kim vo
cing quan trong dé 12 dong (Cu); vai khéi lugng khong qua 5% (trong trang (hdi
nhi¢t do phong chi ¢é 0.5% Cu hod tan & dang dung dich dic) nhung tao nén tinh
chal dac bi¢t cha hgp kim nhom ma khong hop kim ndo ¢é duge. Nhom phai “xir 1y
nhi¢t dung dich™ (solution heat treatment) & nhi¢t do khodang 890°F [477°C), 100%
ddng hoa 1an vao dung dich dac; giit di thdi gian dé ddng hod tan hodn toan
(khoang 20 phit), goi fa “thod gian 07 (soaking time) . Sau khi 1am nguoi cdc
nguyen (r ddng chuyén dén k&t tha vdi nhom tao thinh hop chél CuAl,, chi ¢ 0,5%
Cu Ia hod tan vao dung dich dac. Bit ddu phin hat nhé hgp chél ndy chuyén dén tich
tu Ién dan thanh khdi lugng 16n, phd huy mot it cau tric mang tinh thé, v vat licu
trér nén cing va bén, goi 14 qud trinh “hod gid” (aging): thdi gian kéo dii tir phit dén
thang ( thuomg khodng 5 ngay Ia dat do cing cdn thidt). Hod gid nhan tao hay con
goi 1a “xir ly nhi¢t két tha™ (precipitation heat treatment) it ngdn (hdsi gian hod
ciing va tang bén hyp kim nhom. Khi gia cong ngudi 1am bién dang mang tinh (hé,
lam trugt giita cdc mat phang chia hgp kim nhom, dan dén kim loai ciing vi bén hon.
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Nhu vay phai ti€n hanh nhiét luyén cai thién (tempering) sau khi gia cong nguoi dé
giam cung, gidn, tang do déo.

Quad trinh gia cong thanh phdn miéng vd stta chita b phdn két cdu. Sau khi gia
cong chi Gél thanh phan va lap dat miéng va; phai tién hanh theo thi ty bao vé khoi
¢i, 1am kin va son hoan thién nhu ban ddu hodc 1t hon.

Bdo vé khoi gi hop kim nhom (trude khi 1ap dat) phai oxyt hod hop kim nhom
bing chat Alodine, uic 1a tao 1dp bé mat bién ddi hod hoc, mang oxyt nhom nhéan
tao dé bao vé hgp kim nhom bén trong va ting do bam dinh cia Idp son 1ot Son 16t
- trong son 6t ¢d thanh phan hop chat Crom dé thu dong hod mang oxyt nhom, tang
kha nang chdng gi cita mang oxyl nhom, va kém ¢6 tidc dung bao vé dién hod khoi
gi hgp kim nhom bén trong ( kém ¢6 th€ dién cue tieu chudn duong hon hop kim
nhom/ dé cho dién tr ).

Lop 16t sach (wash primer). LGp 16t sach la 1dp mong chét déu tién tac dong vao bé
mat kim loai tao thanh 16p mong chic bén 0.5 mil [0.0005 in. hodc 0.013 mm] hoic
mong hon trén bd mit kim loai. Mot & chat 16t sach gém c6 chét an mon nhe hoic
tdc nhan trang thdi bé mat kim loai nhu axit phosphwic dé bao vé chdng gi vi bam
son (o1 hon. Mot chat 16t sach thuong diing 12 gdm hai thanh phén: nhua butyral-axit
phosphoric ¢é chita bot kim ham chdng gi [MIL P-15328C va MIL C-8514(ASG)]

Ldp rdp uot: La dung chal 1am kin quét vao bé ni&t déi tiép lép ghép véi nhau dé
tang dd lién két chat gitta cdc thanh phan ghép ndi va do kin moi gh(,p han ché gi
kim loai.

Lam kin (trong va sau khi Idp dat) : Dung chat 1am kin [am kin kKhe hé & chd ghép
ndi, khong dé chita nudc, hoi 4m, do chdy khong khi khu vie budng kin.

Cdc lop son hoan thién 1iép theo vixa dé bao vé gi, vira dé trang trf va phuc vu cic
muc dich khdc (Son chiu nhi¢t, son chéng tinh dién, son khong can séng dién tir,
son phan quang... vao cdc khu vire cu thé yéu ciu & may bay)

Trén day 12 céc tieu chudn 16i thidu chung dé bao dam do bén, do bén déu cia
mOi ghép dinh tdn di duge FAA ban hanh trong thong tu AC 43.13-1A&2A dua
trén tinh todn, thi nghiém, thuc nghiém xéc 1ap. Cic tiéu chudn tdi thiéu chung nay
ciing phit hgp vdi cdc ticu chudn t6i thiéu trinh bay ¢ cdc s tay sira chita két cdu cia
cic nha ché tao mdy bay. DO bén déu gitta phin sira chita thay thé vdi phan két ciu
hién c6. D9 bén déu gitta dinh tdn vo boc, tAm, cdc loai xa, thanh phin ndi trong
mdi ghép tdn dinh ctia by phan kél cau.

Trong thuc (€ sira chita khi thiét k& ban vé sira chita & bd phan két cau thir 2, kél
clu it chiu luc hodc két cfu khong cé yéu cdu dac biét thi sit dung céc tiéu chuén
trén trong thiét k€ duge linh hoat hon, ¢6 thé thap hon cédce tieu chudn 6i thiéu do.

Ngudi k§ su thiét k€ Ja ngudi o trach nhiém quyét dinh ban vé thiét ké sira
chita bO phan két cau cy thé bi hong clia mdy bay trén co sd lmh todn thiét k& va
kiém tra do bén clia kél ciu.
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1.C. MOT SO SO LIEU PINH HUGNG CAN THIET P£ THIET KE MOI

GHEP DINH TAN.

Trong thiét ké& ban vé stra chita b) phan két cdu ngodi so li¢u tinh todn bao dam

do bén, bién dang mat bao va do phing nhidn khi dong hoc, con cdn nhiéu sd lieu
thiét k&€ dé hoan thién ban vé thiél k€ sira chita, bdo dam tinh cong nghé gia cong va
1ap rdp ciia thanh phén sira chira.

Nhitng s liéu chung cung cap sau day la cdc s6 liéu dinh hudng cdn thiét tham

khao dé thiét k&€ mdi ghép dinh tin: Nhitng s0 liéu nay khong nham muc dich thay
th€ cdc s6 liéu trinh bay trong s tay sira chita két cfiu cia nhd ché tao, dat biét
nhiing b phan két cau ¢é yeu cau riéng.

Luon vdt mép sdc cia cdc thanh phan sira chita va thanh phan nguyén gdc co
ban kinh R 0,015 dén R 0,030R (R0,381 dén R 0,762 mm). Muc dich khong
am rich tay nguoi sira chita. Ban kinh lugn ¢ thé 1dn hon hodc nhé hon mot it
khong dnh hudng dén do phang nhan khi dong hoc hay do bén.

Loai bé tdt cd vét vach, xudc, ria xom, mép siic, va lugn goc cua thanh phan
nguyén gdc va sira chita cé dd nhan bong Ra 125 microinches. Sira chifa vo boc
¢ dd nhin bong cang cao cang tdt, nhung nd bi han ché bai phuong phap cong
ngh¢ va loai bd phan ndo kim loai chd can ddnh bong, va thai gian lao dong.

Vidt mép cdc tdm tdng bén ( Reinforcement Plates) : D& tao thuon nhin khi
dong hoc va giam tng suft cho vo boc. Nguyén tic chung vap mép ¢ chidu dai

" vdl 4 dén § 14n bé day (dm Reinforcement (4 x T dén 5 x T). Phan bé day con lai

& mép khong vit mép 1a 0,2 dén 0,5 mm (0,008 in d¢n 0,02 in). Vit mép cing
ddc, cang tao thuon nhin, nlrng lam yéu Reinforcement part. Do dé val nhu
vay vira bao dam thuon nhin vira bao dam d9 bdn miéng va.

Khe ho giita miéng vd niit (Plug) va miéng dién dday (Filler) va vo boc ¢hd ciil
bo 12 0,05 dén 0,07 inches (1,27 d&n 1,778 mm). Khe h¢ nho khé thye hién khi
gia cong thanh phén sira chita. Khe hd 1dn d& thue hign Khi gia cong thanh phédn
sira chita, nhung 1am giam chat krgng miéng vd.

St dung Shim (dém kin) ndu khe ha lap réap chong 1én nhau ciia cde thanh phan
stra chifa 16n 0,2 mm (0,008 in muc dich tao mac phing iyt déi d€ tdn dinh
khong bi 1om.

Tinh todn thiét ké' miéng vd stia chita cé Doubler (miéng tdp/diip) day hon
0,112 in (2,845 mm), nén sir dung hai Doubler ¢6 18ng bé ddy bing bé day

* Doubler tinh todn. Thuomg Doubler thit hai rong hon Doubler thi nhat tap dat

mot hang dinh tdn. Trén co s¢ Iy luan nhu vay, Doubler ¢6 do day Idn duge chia
thanh nhiéu Doubler mong, kich thude cdc Doubler 1dp dat tren ciing ¢6 kich
thude di 14p-dat s6 hang dinh tan 15i thicu bao quanh. Cdc Doubler tiép gidp ¢
dudi rong hon Doubler trén canh do lip dat duge mot hang dinh tdn. Doubler sét
vo boc rong nhat, ap dat duge toan bo dinh tén clia mdi ghép.
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Muc dich phuong phdp lam nay dé giam didn do ddy clia Doubler, ciing la
giam ddn do bén r trong miéng vd ra phia ngodi vo boc, ciing la giam déan tap
trung g sudt do mép miéng va tdc dong vao vo boc. Miéng vd nhu vay van
dam d¢ bén, va phan bd déu do bén.

¢ Sau khi hodn thanh miéng vd, chuyén vién ky thuat dung dung cu thich hgp
dap nhe vao chd vat mép xung quanh miéng va dé ép mép miéng va om st dén
vao vo boc.

o Trong stia chita két cdu mdy bay thdn lén, ngoai bao dam do bén, con dic biét
chii y dén anh hudng cua (p trung dng sult va cac yéu (6 ngoai tinh todn. Nha
ché (a0 Boeing dua ra mot s& khdi niém khoa hoc va sira chita két cdu may bay.

a) Trong sita chita huw héng o thin mdy bay dwoc phdn biét theo chiéu doc thdn,
chiéu huong bay, chiéu ctia Stringer, Longeron, chiéu dong chdy khi dong hoc

va chiéu chu vi than mdy bay. .

Toan bo than mdy bay 1a mdt khung gian chiu luc dang Ong, 1a két cdu dang
bin vo tng sult (Semimonocogque). Theo chiéu dai than 1a chiu luc 1gn va ciling la
chit y&u chiu lve 16n hon so vai hudng chu vi bao quanh than.

Do d6 khi stra chita hu hong & vo boe than, miéng tdp (Doubler) theo chiéu doc
than rong hon chu vi than lap dat duge thém mot hang dinh tdn dé tang cuong do
bén.

b) Sita chita hu hong o thdan mdy bay duec phdn chia ba mitc hang.
- Mitc hang A : La sira chira dung dinh tan dac khong cdn kiém tra bo sung néu:
.+ Kich thude sta chita nho hon 12 in & huéng chu vi bao quanh
(Circumferential) va hudng doc than mdy bay (Longitudinal).

+ Hang kep chat 6i han (Critical), hang ngoai ciing cia Doubler phai d€
kiém tra nhin thay bén trong, khong bi can trdr bai Stringer, Frame, Tear Strap
v.v... Huw hong mi€ng va thudng xuat hién ¢ hang tdi han.

- Miic hang B : St dung dinh tdn dac, néu mot diéu kién bat ky cia hang A khong

biel. Stra chita & day di duge FAA chdp nhan va phéi kiém tra bo sung theo s6 gidy

chu ky bay quy dinh.

- Mitc hang C : St dung kep chit dinh tdan mot phia. Stra chita nay da duge FAA

ch&p nhan va phai kiém tra b6 sung theo s gidy chu ky bay quy dinh.

o Kiém tra dong xody:

- Kiém tra dong xody tan s¢ thap (LFEC) chi sit dung néu Doubler sira chira c6 bé
day nho hon 0,11 in (2,79 mim).

Khong kiém tra dong xody tan s6 cao (HFEC) tai vi tri vo boc & trén Stringer,

Tear Strap, Shear Tie hodc két cau Khic
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CHUONG 11
TAI TRONG, UNG SUAT VA BIEN DANG

TAI TRONG TAC PONG VAO MAY BAY.

Tai trong chinh & trong hai trang thdi hoat dong khdc nhau d€ nhan thdy, &
mat dat va trong khi bay. Nhimg tai trong ndty phai duge trinh bay dé hiéu nhat
1a trang thdi tGi han ddi vai thanh phan két cdu .

Tai trong bay chia thanh hai loai: tai trong bay co dong (maneuvering) va (ai
trong do giong bio (gust). Tir ngit bay cu dong 1a khong cin thi€t bao ham bay
nhao 1on, vi tdc dong thuimg xuyen nhwr bay lugn vong hodc ditt dong & trén (6
do cal ha cdanh 12 bay co dong ¢ nghia 1a mdy bay phu thuge vao tai trong trong
lwc km hon 1-g. Trong bay bing, bay diéu chinh, 6n dinh dudmg trudng, 141 ca
cdc bo phan ciia mdy bay va chita dung bén trong 1a phu thudc vao tai trong
trong luc. Trong lugng hanh khach 1a 170 1b s& sir dung tai trong do 170 Ib rén
m4y bay bay bing. Tai trong nay truyén vao khung xwong qua gh€ ngdi va két

cAu san.

Khi may bay bay lugn vong c6 gia 16c 2-g, than mdy bay 1a 170 b s€ chiu tai
trong ghé& va két cau dd 1a 340 Ib thay cho 170 1b ban ddu, va 2 x 170 = 340. Tao
thanh twrong tu, bay lugn vong tao nén tai trong gap doi & than ciing tac dong gap
doi vao cdnh va chi tiél khdc ciia may bay.

Tai trong xody I6¢ 12 kéo dai ngian hon (ai trong bay van dong, nhung hudng
ciia nd thay déi ¢ thé nhanh hon nhidu va doi khi xudt hién nhat thoi. Do 1a
trong lic thay ddi dot ngdt tao nén h¢ sd tai trong cao nhat.

Méi mot [8n bay ¢6 it nhat mot 14n cat cdnh v mot 1dn ha cdnh, thudmg xuyén
lan chay 1an banh. M6i l4n nita, muc dich cita mdy bay duge xdc dinh, dé kéo
dai nhidu, sd luong thoi gian tico phi trong khong khi va trén mat dat. Thudng
thudng tai trong ha canh 1dn hon tai trong cét cdnh, diéu chinh thiét k¢ co cau
bat chat két cfu vdo mdy bay, du 1A trong lugng cit cdnh ¢6 thé cho phép cao
hon trong lugng ha cdnh. Gidm 0¢ do cha loai may bay cu (hé ciing nhur (ai

.trong cdnh va kha nang hap (hu sée ctia cang, thanh chdng va I8p duge xde dinh,

¢ mdy bay I6n, phan luc khi tiép dat. Tdng lye phan ndy duge phan chia theo
trong lugng may bay poi 1a hé s6'tdi trong ha cdnh.

Mot mdy bay duge thiét k¢ va duge chiing nhan cho trong Tugng 1in nhat trong
khi bay. Trong lugng ndy goi la trong lugng toan bo chitng nhan (ca bi). D4 1A
quan trong ma mdy bay mang Lai trong pham vi gidi han (ai trong chimg nhan va
1at nhi¢n bay cu dong s¢ xuat hicn qud tai o k&t cdu mdy bay. N&u trong khi bay,
mdt vai sy nhidu dong khic nghict hode trang thii bat ky khédc nguyén nhan qud
tai tde dong vao mdy bay, kiém tra cfin than ngay odn b (AL cd cde chi Lid k&t
cau 1d3i han trade khi mdy bay lai. Hu hong k&t cu mdy bay thudmg nhan bidt
bai phdng, 16t hodc cong veénh & vo boc, “nd™ dinh tén, hoge bién dang thanh
phén két céu.
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1.  CAC HINH THUC MANG TAI TRONG (0 MAY BAY.
. Mot két cdu 1a mot phuong tién truyén tai trong co hoc tir mot diém nay
nay tdi diém khéc st dung phuong phap & hinh sau.

Ung suat (do luc tdc dong) trong thanh phan két cdu mdy bay cht yéu & dang
nén, Kéo, Xodn, udn, va cit. DudGi day trinh bay ban chat mdi loai ing sudt.

KEO NEN
TENSION COMPRESSION
ut— | - T
XOAN CAT
TORSION SHEAR
Iy
(.(_ J) 4—-!_1__-————-0-‘
UON
BENDING

e

Hinh 1-1. Phuong phdp truyén tdi trong cua két cau

1.1. Kéo

Ung suat kéo c6 khuynh hudng lam di, giin mot thanh phdn. Vin chat bu
Jong gitt chiic cdc chi tiét lai vdi nhau ta chi yéu chiu kéo. Day cdp chiu kéo
dung diéu khién mdy bay vi dong ca khi bay.

Cach don gian nhat mang (& trong fa sit dung mot thanh phan chju kéo.
Nhir vay mot thanh phén ¢6 On dinh chic va cho I giai 1o nhat. Tuy nhién diém
quan trong ddi vai bo phan chiu kéo chia dung nhiéu hu hong clia két cdu, binh
thudmg vdi tham hoa x4y ra trir khi 41 trong thay déi da duge du phong.

1.2. Nén.
. Nén la tmg sudt ¢6 chiéu hidng ép , n chat lai voi nhau. Cang may bay
. chit y&u chiu nén khi mdy bay cit ha canh.

Mot thanh phédn kétl cdu chiu nén don thuan 1 én dinh chic giéng nhu
thanh phan két cdu chiu kéo. Tuy nhién tr y tuémg 14 khong bao gidr dat duge
trong thue &€ 14t ca cde thanh phin két cau chiu nén phai thi¢t k& chii y dén cau
hoi vé sy on dinh chic. C6 ba dang chil yéu khong dn dinh chéc chiu nén.

i . Hu hong toan b thanh chong (doi khi goi ta uén doc)
ii. Cuc bd, & canh gt hodc chi tiét khac nhau udn doc tiél dién ngang xdc

dinh ¢6 khoang cdch ngan.

iii.  Xoan toan bo tiét dién , nhung né thudng kho khan dé nhan thay s mat
on dinh cuc bo.
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Mot bo phan chiu nén 14 thutmg c6 kha nang truyén mot il (ai trong sau
khi bat ddu udn doc x4y ra. Trong mot vai trudng hop sir dung dac tinh nay trong
thiét k&.

1.3. Cat.

Cit 1a ving sudt khi luc c6 khuynh hudng lam 16p vat liéu nay truot trén 16p
vat lidu kia. Khi hai tAm kim loai ghép lai véi nhau béng dinh tdn hoic kep chat
bang bu long; ¢6 luc kéo hai diu (dm kim loai lam xudt hi¢n tng sudl cat ¢ dinh
tan hoac bu long.

Cit 1a dang co ban cia tai trong. Cu ché clia nd 1a mot luc chdng lai cua
thanh phan chiu cit cé thé dién ta nhu sy két hgp nén va kéo xién

Chi tiét cit ¢6 thé Iam dé mang phdn I6n tai trong kéo né. D phong udn doc
str dung mot thanh phdn khu vue chiu kéo @ bé mit khi dong hoc. Tang tdi trong
binh thuomg lén I6n nhat, vi cong phong hinh ddng anh hudng dén dong khi

“dong hoc
14.Uén

Udn thue chat két hgp giita nén, kéo va cit . Khi thanh bi udn, phin thanh
phia ngoai chiu kéo, phan thanh phia trong chiu kéo, 16p & tam chju cit. Cinh
mdy bay ch@ y€u chiu ting sual udn. Xa udn chiu trong mang la két hgp kéo,

" nén, va cit

Dudi tac dung xa bi udn cong, phia bén trong chiu nén. O (Am mang tai trong
ciit, hodc thanh véich, hd trg gitt 6n dinh chic b& mat nén. DO bén cla xa khdc

- nhau phu thudc vao hinh dédng ti¢t di¢n ngang. Hinh chit nhat, do bén ty I1& vdi

binh phuong cha chidu cao, nhu trong truomg hop xa tiét dién chit “I” d6 1a gdn
nhu mang tai nhiéu hon ty 1¢ vdi chidu cao.

O x2 ¢6 chidu sdu it cao trang thdi ctia canh mép (ry nén try 18n (i y&u va
thanh phin chiu cit [a tang 1én. Sir dung xa div chic chin khi tai trong phai

“truyén qua khoang cdch binh thudmg 1Gi chd tde dong cia tdi trong, va nhu vay

rit thong dung trong két cau mdy bay.
Xodn.

Xodn rdl gdn nhu dang dic bidt cha cdl, v gidng nhu nhan xét dp dung
chung. Xodn luon xdy ra & k& cau khi i trong tac dung thay doi hudng, nhir téi
trong & bén cédc tAm duoi ding (thang bing ding) mdy bay, gdy xodn & than sau,
Truc cdnh quat chiu xoén.

Khi thi¢t k&€ méy bay, ti trong nhat dinh tdc dong vao chi el va bo phan lap
clia mdy bay trong khi hoat dong 1a phai tinh todn cdn than va phan tich do ky
str. Qud trinh nay goi 14 phan tich dng sudt. Thye hién phan tich ng soét dan
hao riing mdy bay thuc hicn phit hop vadi ticu chufn k§ (huat duge chap nhan
khong ¢6 nguy hiém va hu hong. B3 sung vao phan tich img sull. Tai trong moi
12 bd sung thém ma (rd nén cin thiél thidl k¢ quan trong & (AL ca cdc clp loai

_mady bay. Thue hién tang 1én & mdy bay hi¢n dai va (d¢ d¢ mdy bay (81 un cao
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hon da yéu cdu ¢ két cdu thi nhat dé dén gdn diing tudi tho phuc vy bay. Nhiéu
chd két cau, dic biet cdc chd ndy tai trong 1ap lai cao, duge thiét k& theo theo
yéu cAu moi. Day la thue hién thiét k€ véi midc tng sudt thap dé gan dén wéi tho
vo han hodc k¥ thuat an toan hu hong ma tinh toan du phong duong hudng tai
trong trong pham vi két cau.

I1I. BIEN DANG VA UNG NHAT.

Bién dang 1a do ting sual vuogl quéd & chi tiét va bd phan lam bién dang vinh ciro
chi tiét. Chi ti€t may bay bi bi€n dang khong kha phi.

Luc kéo tdc dung vao chi tiét mdy lam chi ti€t gidn dai va thay déi chiit it dién
tich cua né; chi ti€t may co lue can lai 1am bién dang d6 goi 1a ing suat hay la
“stic bén ctia vat fieu. Tai trong tic dong vao chi tiét ¢6 cic dac tinh: tai trong
tinh, tai trong thay déi dang xung, tai trong khong ddi dau.

Khi mdu kim logi kiém tra kéo: dudi tdc dung clia luc kéo tang dén, mau thi
bién dang dén gidi han dai héi; néu tiép tye tang lue kéo, miu thir bién dang dén
2idi han bén t&i han/gidi han bé 16n nhat (maximum)/gidi han bén nguy hiém.
Néu iép tuc tang lue kéo mau thit sé di.

Gidi dan hoilgion han chdy (YS/ oy ) Gt rgnt bén kéo (UTS/ ol o )

\‘s Yield stress Ultimate tensibe stress
y [
tn [N, A
g “
= Si[ - Pepoenatimt it han (v 16
e
Strain
(a) Bién dang
Gidi dan hoilgion han chdy (YS/ oy ) Gidi han bén kéo (UTS! ol o )
- ; ~
! - Y
§ Ultimate tensile stress
L] .
b:“ g ___‘—E ¥ield stre<s
D = Pregortional limit - 9.
= e Gioi han 1y 1¢
0.002 ofiser Strain
{b) ' Bién dang

" Hinh 2-1. Biéu do6 ting sudt va bién dang dién hinh trong MIL -HDBK-5.

a) Vit liéu co diém gidi han chdy nhi thép; b) Vit liéu khong cé diém giéi han chdy
nhu hop kim nhom, hop kim magnesium va mot vdi loai thép.
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Gidi han bén cho phép (Jo]) 1a 1ay gisi han bén gidi han /nguy hiém (oy;s) chia cho he
56 an 10an (1/faen/Sy ). Ngudi k§ su sir dung gidi han bén cho phép dé tinh todn thiél
ké.

[6]=2¥  (trong thiét ké cdu tric may bay dung n/f;/s=1,25)
1

[t]= 225 (112 dng sut cit )
"

o, Ung suat bén gidi han (strenght)
o,. Gidi han bén chay/gidi han dan héi (yield)
UTS. Ultimate Tension Srenght
‘Bdng 2-1. Ung sudt gidi han ciia thép (UTS)

DANG TAI TRONG
BIEN DANG TINII BIEN BOI XUNG
KHONG bOI DAU CHU KY BOI XUNG
KEO - NEN o, 0,520, 0,360,
, | )
UON 1,20, 0,60, 0,430,
XOAN 0,60, 0,320, 0,220,
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CHUONG 111
TINH TOAN PO BEN CUA KET CAU MAY BAY

(Phuc vu nghién ciu sdu & ndng cao)

L. TINH TOAN b BEN.

1. Tinh toan do bén kéo - nén:
Tinh todn tiét dién chi tiét mdy (A/in’) 12 18y tai trong tdc dung (P/ pound)
chia cho ting suét kéo cho phép ([olr /PSI)

Az

.2
m-

o]

2. Tinh toin d¢ bén cit:
Tinh 104n tiét dién chi tiét mdy (Afin®) 14 ldy tai trong tdc dung (P/Pound) chia
cho 1ing suat cho phép ([t]/PSI)

A> —Pw.r'n:
[}

Kiém tra do bén cat: T = P/A < [1]
3. Tinh todin dé bén xoan:

Tinh tmg sudl xoéan (t; /PSD) 1a lay Momen xodn (My/in*) chia cho momen quédn
tinh (1/in*) nho hon hodc bing Momen xoén chi cho momen cén xoén.

M.r M . _—
Tp = ~——=—Lp/in" (; rbén kinh tryc
{

W = —in* (momen can xoin)
,

4. Tinh.toian do bén udn. |
Udn 1a két hop gitta kéo va nén phia trong chd cong vao chiu nén, phia ngodi cho

cong chiu kéo. Uhg sudt uon (o, ) bang momen uén (M,) chia cho momen can udn
(W).

M . o A a M .
o= —Zp/in* | .Kiémtrabénudn: Gy =—$ <lo 1,
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5. Tinh toan dé bén uén doc/cong oan (crippling/buckling stress)

Udn doc thanh phén két cdu mdy bay 1a thanh phén két cdu ban v0 Gmg sudt chiu tai
trong nén vugt qué gidi han dan hdi (thanh phan két cdu c6 chiéu dai theo hudng nén
I6n hon nhiéu l4n tiét dién ngang chiu nén). Phan vo boc lién két va6i cic xa nep khi
chiu luc qud tai din dén cong vénh, phong.

5.1. Uén doc toan bo (Overall buckling)

Trix khi thanh ch6ng ngén, uén doc toan bd cé thé st dung cong thide

Euler
Kl
Pcri[ = ]2
o ddy

E la Modulus dan héi, I 1d momen qudn tinh cua tiét dién; P, tai trong moi; |
lua chon nhu 1a chiéu dai ddu chdt tuwong duong va trong vai trudng hgp 14y theo
thuc nghiém

5.2. Cong odn nén vo boc (Skin compression buckling).

Trong nhiéu thanh phdn kél c&u mdy bay 13 panel phing hoac gdn phéing, va
thudng thudng lién quan tGi nén. Gng sudt khong 6n dinh chic trong céc trudng
hop tinh theo cong thidc sau:

L = KE( 1)
b

& day (14 bd ddy, b [a chiéu dai ctia phia nhd nhat, va K phu thuoc vio canh mép
¢6 dinh chat va ty 1¢ vai chiéu cta canh. K = 3.62 d6i vdi dd don gian ¢6 nghia
canh mdép chot va K = 6.31 cho mép kep chat. B [a ludn ludn tinh dén dd thanh
phén k&t cdu mot panct bing hang don bit chat bio dam cho didu ki¢n dd don
gian, trai lai nhiéu hang bit chat bdo dam didu ki¢n kep chit, nhu gid dinh muc
dich thict k& ban ddu. & ngay ci mot mép 1a chdt v mot mép ssong song, 13 tu
do, K =0.58

Cong pancl lhuim‘g, xy ra ¢ k&t cau mdy bay ma ca ban 12 dng sudl cong oan
trong trutmg hop ndy 1a cho biing cOng, thie sau:

[ *()6—
R

O dday: R 1a ban kinh cong. He s6 0.6 trong thue (& khong bat chat, 0.4 13 ¢6 kha
nang dién hinh hon. Thém vao do ting 4p suat bén trong.

-

bucking
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5.3. Phuong phdp tinh uén doc cu thé:

Ung suit udn doc (crippling siress. o,.) 1a (ing sudt nén trung binh & tiét-dién ngang
vdi tai trong pha huy.

fﬁlg sudt nén gidi han dan hoi (compressive yield stress), o, -
H¢ <& an toan udn doc tinh theo cong thie thue nghiém sau:

1. 1w
Te oo 2L 11 a
o 120-y*) &

(4

g. b ,
A=zl b
7 [b]

C 12 hé s6 co thit (contraint) d6i véi cong oan dan hoéi
Theo thuc nghiém va tinh toan, thanh phin ké1 cau chiu nén cé:
Hai ddu tudo: C=4.0
Mot dau e do: C =0.425
oc va n 12 tham s0 xdc dinh bang thuc nghi¢m, xdc dinh nhu sau:
| o< =0.8 n=06

Thay cdc tri s§ vao cong thite [a] g trén, ching ta ¢

Ca hai ddu tw do: Z==1342"%  [c]
(02

«°

Mot dau tr do: Tee 0 54627 [d]
o

a

Néu ting sudt doc dugc tinh todn cho thanh mong vuot qué iing sual ngudng cat bo
O, dGi vai vat liéu thanh mong,.vi vay tri s§ o, 1 dé tinh todn ng sudt udn doc. Doi
v nhiéu hogp kim kim loai; ting sudt nguang cit doi vdi cong oan do nén 1a ding véi
ing sudt gidi han dan hoi nén o, Trirt mot vai ngoai 1€ d6i v&i quy tic nay 1a chi dan ¢
bang sau:
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Bdng 2-2. Ung sudt ngudng cdt lam cong odn do nén tdm phdng khong tang citng

Vat liéu Ung suat nguéng cit bo ( Cutoff Stress)
Hogp kim nhom 2014-T, 2024-T, 6061-T o,
[ ’ 200.600]
Nhom 7075-T 1.0750,,
Hop kim thép cic bon thap 1.1o,,
Vat réu khdc Oy

Sau khi tinh todn tng suat uén doc o,."” cho mdi thanh cia tiét dién ngang, chiing t0j
tim tng suat udn doc trung binh cho i€t dién ngang thanh chiu nén, sir dung cong thic
sau: :

" ‘
oA
i=1 .

o, ="—; A= by [e]

e iA’
i=l

Khi hir hong, tng sudt udn doc & goée ciia tiét dién 1a Ién hon & thanh, dé tinh tng
suflt udn doc trung binh s€ 1om hon cho & phuong trinh [e]. Trong k&t qua tinh todn &
day, chiing toi khong tinh d¢n vat licu ¢ gée trong tinh todn |, chidu dai mdi thanh b; &
hinh 2-1. Hinh 2-2 chi m0t phuong phap xdc dinh chidu dai thanh tdc dung cha chi tiét
tao dang tir kim loai tdm.

Dé tim tai trong udn doc P, & tiél dién, chiing (0i nhan tng sudl udn doc trung binh
o, v&i téng dien tich A clia & dien.

P.=0o. A
d day A> bt
' 1
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I b

| b %):ﬂ*
. IR

t

1, < by =3y neglect ) and set

ey | e e b

n
Walls 1, 3. and 4 have one edge free. IT Ry, = 1y, b = 030 Do edge free

All walls have no edge [ree. 3
} Wall 2 has no edge free. IR, < 1. rr‘l',.' = (Vr;-z(-))nnecdgc frec ‘7‘(-:.! = li[”‘(?‘nuedge free +‘7l(-z-,)one edpe free
Tat cic ca Thanh 1,3,4c6  Néu R,> ¢, Néu t,<b, <3t,, bo qua
A 0 ) 0 & h_ m 5
thanh k!wng c6  motcanhméptu 5 '=0.7g,, khang mép t do b, va set
canh mép tr do do Néu R,<t,. O
m 5] 0‘L'r: =4 {Gu— khong mép tir do
O, = Gu- it mép ur o 2
(2
+Gcc mat mép tir Iin]

-- (a) (b) (c) (d)

Hinh 2-1. Phdn chia tiét dién ngang chi tiét ting ciing ép dun va tao dang thanh cde
thanh phdn dé phdn tich ting sudt uon doc

bL?R bflao
—.-| - 0= b <R be—od —ol
0= b R R_ﬂ_ 0<b,(RT®R Rll_ bflaRI R R_IL
b] = by + 21R by = by + LOTR by = b + LOTR
i by =0 by =0 by = b + 1.OTR

(a) (b) (c)

Hinh 2-2. Phdn chia tiét dién ngang chi tiét tang cing bang bdn kinh bang
nhau c6 tdm o giong bén canh kim loai tdm
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BANG 2-3. MOMEN QUAN TINH VA MOMEN CAN CUA MOT SO TIET DIEN KHAC NIAU

HINII DANG TIET DIEN MOMEN QUAN TINH (N% MOMEN CAN (IN%)
,_ D’
. 64 32

I
T=— (D' -d*
4( )

1 1
w10 -dY

6 320 D
D
[
L o
i h?
= — W=
A 12 6
£
oy :
3
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b b [ —1
Z T X . . .
. T T =z BH™ + bl BH® + bir
L j o BH bl w o BH +bi"
12 o6H
8, . B2 8/?
. — | g3 I ppd
. B J,,::"3?1!'1']21).11 W:BH6th
S e

II. MOT SO THI DU TINH TOAN CAU TRUC MAY BAY.

Thi du 1. Hinh dudi day 12 50 inch ddu tién ciia xa chia/cong xon dai 200-inch. Tai
’ trong téc dung di qua trong tam G ( nd & trong trudmg hgp nay tring hop véi tam cit)

clia ddu tr do. Tinh toan ting sudt uon phan bo trén tiét dién tai 50 inch tir ddu tu do.

Chting ta tinh todn momen dién tich q'uain tinh d6i véi trong tam G. DE tién hanh
chiing ta chia ti¢t di¢n ngang thanh 3 hinh chit nhat va sir dung dinh Iy truc song song.
Nhur vay,

I_\. = IYI + IYZ + IY_;
| 2 1 s
= [E(s)(l)‘ 1+ (2)+[E(1)(8)3 +(8x1)(1.5)"]

= 0.6667 + 165.3
= 122.0in?
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y

| | S——
G [ }
"
D " 4"
5
.
® I

. {a) (b)
Hinh 2-9. a) Tdi trong tdc dung vao dau tu do ciia xa chia dai 200 inch, va phdn luc
tai vi tri x = 50 inch; b) Tiét dién ngang ciia xa
'

I = Iz + L+,
| . 13 : :
= [1—2‘(8)(1) ]+(2)+[_|2(1)(8) +(8x1)(4.5)")

= 42.67+ 3253
= 368 in’
I, = la+l,+ 1,
= [0]+]0+(8) (4.5 1.9+ 0+ B)-4.5)-1.5)]
= 108in?

Lue ciit vd momen udn & tiét di¢n 1 chi dan nhu vi tri & hinh (én phichgp vdi quy Gie
thiét k& da xac 1ap. DE can bing vdi phan xa chi ddn , M, + (1000 1b) (50 in.) = 0 hoac
M, = -50,000 in.- Ib. Tuong tr, M, = +50,000 in.- [b.

Thay th& momen udén vao phuong trinh; ching ta co:

1

= — —M,],-{-A,f].f._-i—f\/f_]_ 7
i [_v".-—f':_v.-[ (M1, +M ] +M.1,.)7]

o= ! -
" [(122)(368)—108"]

{-[(5x10°)(122) + (=5x10™)(108) ]y + [(—=5x10*)(368) + (5x10° )}(108)]z}
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=-1673y + 1071 z

Ung suat kéo maximum & tiét dién 11,040 psitaiy = -5in., z=2.5in
Truc tring hoa cia tiét dién ngang 12 xdc dinh boi diém nay ciia xa 6, = 0, cu thé 13,
' y = 0.6403z

Thi du 2: Hinh dudi day cho thay khung than tron duong kinh 100 in. vdi lue thing
ditng 1000 b tdc dung vao ddm dd san. X2 nep bd tri chia déu thanh 24 khoang céch,
¢ dién tich gidng nhau 12 0.2 in” . Tinh todn luc cét phan bé quanh khung than.

o bé bat ddu, chiing ta “thdo” khung than va thdy ngay xa nep va - cdu triic vo boc, &
hinh 2-11. S6 xa nep theo nguge chiéu kim ddng hd tir 1 dén 24 , nhu cho thdy. Di¢n
tich i€t di¢n ngang cha tat ca xa nep 1a gidng nhau, nher the trong tam G ciha tiét dién
ndm tai tam vong tron. T P, = () va, bdi dgi xtng, /,, = 0, nhdy bac & do ddc tai trong
canh go 1a cho bdi phuong trinh /b/. Cac phuong trinh cén thiét cho tinh todn.

i=1

Serhynh 1
S e n g

! = s |

I, -1y

= ———[(/, 1} - ]J'Z )y

1 +(]:P:_]:}): ﬁ],l':]‘:')z.f' ]Af [b]

Stringer areas = (0.2 in.?

—_ - ——. - ——-

Circulor fuselage frame with a
load .applied fo the floor beam.

Hinh 2-10. Khung thdn tron véi (di trong
tdc dung vao xa do san

186

y
1 24
2 23
21
6 20
7 19 2
8 18
17

11 15

12 13 14

Skin and stringers around
the circulor frame.

Hinh 2-11. Vé boc va xa nep quanh khung
thdn trén
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1'")"'{:) :fﬁA

X i

Pé (inh todn momen dién tich quan tinh, ching 10i st dung 7/, = iy,:A, =4, iyi2
=1 =i
lr tat ¢4 canh goy ¢6 dién tich chung, A, = 0.2 in” . Tién hanh md rong clia d6i xing va
thue € 1 y-= y;o = 0, ching 10i ¢6 thé viét ¢ day la:
L= Ar 12y + 40y 24y Syt +ysiye)]

Néu & [a gdc tir true z Am (01 Xa nep i, sau do y; = 50 sin0; . Nhu vay,

1, = 0.2 [2(50%4+4(50% )(sin?75" + sin?60°+ sin?30"+ sin?30%)] = 6000in*
Thay (h& niy viio phuong trinh a, ciing vii P, = + 10001b va A, = 0.2 in” , kél qua

P =03333y,

X

Ching (0i sir dung ¢ day dé tinh todn nhay bac ¢ do ddc tai trong thanh xa tai mdi xa
nep. K&t qua & hinh 2-12a. That didc bi¢t dong cit , & canh go lén két voi vach | va 24
theo nguge chidu kim déng hd, sau khi bit dau tai canh gér 1, ching 10i ¢6 thé si dung
phuong trinh [a] & trén da néu. P tim mdi dong cét thanh quanh tiét dién ¢é tén q, .
Pay 1a chi din & hinh 2-12. Chiing t0i thdy rdng momen clia dong ciit bang momen cua
Lai trong dding 1000 Ib tée dyng tai 20 inch tr bén phai ciia tAm khung suon. Nhu vay,
néu A la di¢n tich ciia vong tron dudmg kinh 104 inch,

2Aq, +2( :2/14 N2 (1.667+3.277+4.72045.898+6.731+7.163)]

-2(-;4» N2(1.61043.05344.23145.06445.496)] = -(20x1000)
Gidi thicu dién tich A, A =TT (50 in.)?, va gidi duge k&t qua g,
o= - 2.107.1b/ in.

Chung 10i thay the s@ licu nay ciia dong cit nguge chidu kim ddng hé vao biéu thite
ddi vai dong cét thanh thanh xa & hinh 2-12, dé ¢6 dong cit thue tde dong vao xung
quanh b& mat vo boc khung than . Day Ia hinh 2-13a. Trong hinh 2-13b hirdng cia mbi
dong ciit ndy 1a ddo nguge lai dé hap thu tdc dong cha vo boc vao khung than. Momen
udn & khung than do tai trong dp dung va dong cdt phan lue khong thé tinh todn (di khi
chiing 16i ¢6 dung cu hoan thién dé xdac dinh k&t cau vo dinh tinh hoc ting dung.
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1 24
3 (1610 (1L66T)  (1.610) 23
(1.443) (1.443)

22
(1.178)
21

5
(0.8333) (0.8333)
6 20
(0.4314) (0.4314)
]
t
(© ; (019
7 : ' qn - 5496 1
_ 2y - (-0.4314)
(~0.8333) h/ (~0.8333)
9 / 17
(- 1.178) (- L.178)

12 13 14

Interface shear flows due jo the 1000 1b load, in terms
of the shear flow g, in webs 1-24.

Hinh 2-12. Dong cdt giita bé mdt do tdi trong 1000 Ib, cé thet ngit g, 0
' thanh 1- 24.
Do doc tdi trong canh go la chi trong ngodc don

Hinh 2-13. a) Don

y
i
b 2.10
|7 0440

I
261 = _ 516

(@ - ‘ (b)
g cdt ( Ibfin.) tdc dung vao khung thédn c6 vé boc; b) Dong
cdt tdc doéng vdo vé boc trén khung thdn.
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Thi du 3. Tai trong tap trung 5000 Ib tac dung vao xa ngang cdnh & hinh 2-14 tai diém
0 lién két thanh phén tang ciing thing ditng & tan cling bén trdi ef cha canh g xa
ngang cénh & dudi cang. Dién tich cha ndp xa trrde v sau (6,7, 1,va 12 )12 0.3 in 2,
va dién tich ctia xa nep s6 8 12 0.1 in? . Tinh todn dong cét trung binh & mdi nhém bon
thanh xa ngang va tai trong truc & canh gd xa ngang tai vi tri ngay & bén phai chia phan
ting cing ef. cd, ab. ( xa ngang canh lién két vai thanh xa doc sau va trude vdi vo boc
cdanh doc canh gt xa ngang, trong khi khodng cdch xa nep lién két vao vo boc cinh.)

- - 8" . R P xrr . e o — 8" R o 8” B | 8”
( 1]
(\_)_ 5 ¥ 4 ¢ ‘
l T —_— N a 2
or |
. 7 8/ 9 d 1 b 11
-y 5000 I
20°
. 10" T L A e 10" ———

Wing box rib with a point load applied to the leftmost vertical stiffener.
Hmh 2-14. Xa ngang dang hép cdnh véi dp dung tdi trong diém tdac dung vao
thanh phdn tang ciing ditng cuc trdi.

y

ot — e o 2"” e rm—————— e

(235.4) 7 {7115y (038D (560.49) 4
4 _ 0. (49.16) 125.5
- . . 62 {r 1

1802 46.73
l G

182.4 118.8 57.54 1.462
(- 197.7) — e _.._.._ T .
7 -
(=630} f \\ (- (nI._W) (- ﬁ‘)(il) (-56.71) (_1(,1 2)
‘.,,_____ S 1) LN——
\
\ I, =544 in*
&
20 ‘\ I, =29.66in*
5000 [h . =-2040in*

Shear flows (Ib/in.} on the skin around the rib-skin interface. The jumps in flange load gradi-
ents (Ib/in.) are in purenlheses

Hmh 2-15. Dong cdt ( lb/m ) cr vo boc vong quanh mdt phan cdch vo boc va xa
ngang. Su nhdy bdc ¢ duwong doc tdi trong canh xa (Ib/in.) o trong ddu ngodc.
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Ching 101 bat ddu hinh dung rang xa ngang thédo ra va thay vao dong cit tic dong
quanh duomg lién két gifta xa ngang va vo boc cdnh va thanh xa doc. Hinh 2-15 chi ra
chinh thanh xa va & canh g& tap trung cimg vdi kél qua cua mot loat tinh todn theo trinh
tu, nhu sau:

I. Tinh todn xdc dinh xdc dinh trong tam G cua dién tich canh go

2. Tinh todn momen dién tich qudn tinh /, /- . va I, lién quan dén truc di qua trong
tam.

3. Thay th€ momen dién tich qudn tinh, cing vdi P, = 5000c0s20” va P, =-
5000sin20° , vio phuong trinh [b] & trén dé€ ¢6 nhdy bac & dudng ddc tai trong
canh go, nd O trong ddu ngodc trén hinh vE.

4. Dat dong cit bing g, vao thanh vach xa, dién dat /2-1, va bit ddu vdi canh go 1,
cong viée clia anh theo chidu kim déng hd vong quanh tiét dién, dp dung phuong
trinh /b1, "dong cdt ngodi bang dong cdt i dwong doc canh ger dirong,” tai moi
canh go, 1Ong tat ca cdc dong cit 14 theo chidu kim ddng hd, tinh todn mdi dong
cit thanh vach & thuat ngir g,,.

5. Pat momen dong cit phan bd quanh diém, tring bay f, ddp ing dugc momen Lai
trong tdc dung vao quanh diém twong ty. Gidi phuong trinh tim dai lugng khong
biét, chinh ¢,

6. Dadi vai mbi vo bocl2, thay ¢, vao bidu thitc dong cit tinh todn ¢ budc 4, cudi
ciing la dong cit chi ra & hinh 2-15.

Chiing t0i bay gitr 4p dung dong cat ddi vai ban than xa ngang, nhu

hinh 2- 16 , né khong giong hinh 2-15 - 1a mot so d6 than ty do. Do phan than w do

nay, chiing 101 thay dugc tai trong bén trong duge mang bang thanh xa ngang, canh

g0, va thanh phén tang ciing.

D6 1 16 rang tix hinh 2-16 12 dong c&t & mép trdi ctiia thanh vich xa ngang tan cang
trii 1a 380.2 ib/in. Phuong trinh [b] tinh dong cét trung binh & panel cét hinh thang
ddi vgi dong cat & phia song song clia nd. DJi vdi trudng hop ndy, chiing toi ¢6:

q= 380_2x—9— =414.81b/in.
825
Chuyén roi tir phdi vao thanh bén, chiing 10i cit ngay x ngang tir phai ctia thanh phéan
tang cing diing ¢/ dé tim hiéu dong cit g, chi & hinlt 2-17, nhu Qi trong canh go xa
ngang P, . P, Vi g
ZMe =0: 8.25 Pr+ 825 x 5000 sin20" - 10 x (380.2 x 9)
- 825x(1824x8)-825x(1188x2)=0

/ \
l ‘
\ !
< i i
o —— T, Vi)
_____ > N2 -
N /'\ \\
/! \\ /
A T
\\ II
<> re——=oy
{ 1847
| W, J
L

(\

(5

\
)

(



e R

) TONG CONG TY HANG KHONG VIET NAM
» = » -
$O TAY HUOGNG DAN TRA CUU SU DUNG SRM

L 8” { 8" i . 8" _ 8" 1 - 8" R

73.58 Ibfin,

' 144.7 Ibjin.

9.762 Ib/in. 46.73 Ibfin. 95.89 Ihyin.
e

S —
T N

4—'—-_ e —

380.2 ibfin. 1 f _ .
i lh 221.4 Ihfin. [
9* :
1
x> . r - l
—
182.4 Ib/in, 118.8 Ibfin.  57.54 /in, 1.462 Ibfin. 58.17 Ibfin.
——A 5000 Ib
20° _
. 10" e B | AP = 1" -

Shear lows octing on the rib in reaclion to the 5000 Ib load.

r—
(\__-'/
Hinh 2-16. Dong cdt tdc dong vao xa ngang cé phdn luc la 5000 tb
B . i 2"
144.7 lbfin. | 73.58 Ibfin. 4.289°
__._J ¢ '
" !:1 r o d P.-
380.2 1b/in, g e s
| a1 17
. -r
B el e b
<> ¥ 182.4 lb/in. 118.8 Vin.
l 0° | ;’\
B— 50001b
lll Free-body diagram of a portion of the rib extending from\‘
\ 1he extreme left lo just past the verticol siiffener ¢f. /
<> v !
an /_-\C: <>
=
<3 Hink2-17. So 46 thdn tw do ciia phd:{\keo ddi ¢ cuc trdi dén diing di qua phan)
\ tdng cimg thdng ditng ef. |
<> <> rm——=== \
8BS s
=
<

0

\
)

¢

0
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SF =00 P, cosd.289° + Py + 5000 sin20° - 1824 x 8
S1I88 X2+ 1447x8+73.58x2=0

S F.=0: -P,sind.289 + 8.25 ¢, - 5000 cos20° + 380.2 x 9
1447 x (8 1an4.289°) - 73.58 x (2 1an4.289%) = 0

Giai hé théng phuong trinh nay la:
Pr=41341b P.=-5468 Ib g =117.0 Ibfin.

Dong cat trung binh & thanh vdch hai nay, phit hop phuong trinh [a], 1a

g=1170x 5% _ 128 78 1in
75

VY L RPN g L

- - R* .

144.7 fbfin,

e [

73.58 I/in. 9.762 Ibfin. 4.289°

le i
— p

.

380.2[b/in.1 DRSNS 20 A A
o 1 9 . g rq,‘d
1 Al
T — = d
1 y 182.4 Ih/in. 118.8 1b/in. 57.54 Ibfin.

‘ 20° 11\ spo0 ib
. v e et e 10—

Free-body diagram of a portion of the rib extending from the exireme left to just past
the vertical stiffener cd.

Hinh 2-18. So do thdn ti do ctia phdn xa ngang kéo dai tir cuc trdi dén di qua phdn
tdng ciing ditng cd. -

So do than te do & hinh 2-18 cho (hay (i trong canh giy xa ngang va dong cét thanh
védch ngay tir phai clia thanh phén tang ciing de. Can bang cita phuong trinh trong
lruomg hop nay [a

IM,=0: 7.5P;+ 7.5 x 5000 sin20" + 10 x 5000 c0s20%- 20 x (380.2 x 9)
-75x(1824x8+1188x8+57.54)=0

SF,=0: P.cos4.289°+ P, + 5000 sin20°+ (144.7 + 73.58 - 182.4 -
118.8) x 8.+ (9.762 - 57.54) x 4 =0

LF, = 0: -P.sind.289° + 7.5 q,4 - S000 cos20” + 380.2 x 9 - (144.7 + ¢
73.58) x ( 8 tand.289%) =0

Giai 3 tham s6 chu biét Py, P, ¢,,. ching ta c6:
186
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P, = 3790 Ib P, =-46581b  qu = 141.6 Ib/in.

Va dong cat trung binh 1a:
=141 6x—>- =157 30bin,
6.75

Cudi cung so dd than tr do & hinh 2-19 ¢6 thé sir dung dé tim tai trong canh go va
dong ciit tai phan «b. Phuong trinh can bing i
IM,=0:-6.75P,+ 10x (2214 x6)+6.75 x (1462 x 2 + 58.17x 8§ =}
SF,=0: -P,cos4.289°- P+ (1.462 - 46.73) x 2 + (58.17 - 95.89) x 8 =0
IF,=0: +P,sind.28°6.75 q,,+ 221.4 x 6 +46.73 x (2 1an4.289%) + 95.89

X (8 tand. 289") =0
Giai chinh xdc & day 1A

Pb = 2436 1b P, = -2836 b q,,=174.9 1b/in.

) _.« ¥ s—(
4289

_Q,\ 4673 thfin| 9589 Ib/in.

y

} 221 4Ihhn ]
' 6

1.462 bfin.  58.17 Ibfin.
L" o

Free-body diagram of the rib segment between verticat stiffener
ab and the extrems right end.

Hinh 2-19. Se do thdn tu do cia mgt phdn xa ngang giita thanh phdn tdng ciing ab
va ddu tdn ciing bén phdi

Dun;, ¢il trung binh & thanh phai 1a nhan duoe Gr phu(mb trinh fBy] va dong cit trén
mép s(m,g, song, nhtr sau

q— 174. QV%— 221 4\(*(;%: =196.8/h/in

Hinh 2 20 hién tém tat dong cit phan ba déu trén xi ngang. Nhay bac ¢ d(mg, ciil 1ai
tict dicn ¢f 12 do dp dung tai trong 1ap trung vao thanh phén tang cing tai vi tri nay.
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4148 Ihfin. ’ 198.7 Ibfin. (‘ (l 1573 bin N
! —_— e o 4 4 _a . .
5 ¢! e g -
o v 5 SRR R 675k & 2 {1675 p
? i ' }g 2 { Ty }:5 i y 10"
f-t—' —— ‘w—'d d‘-w— -w—‘- -r-'b b*-r'— '-q'—. —~
157.3 Ibfin. 196.8 ib/in.

4148 Whfin. 128.7 Ibfin.

Sheor fows around the boundaries of the rib webs.

- Hinh 2-20. Dong cdt vong quanh thit hai ciia thanh xd ngang
Dong cat trung binh chi ra & mép khong song song.

Thi du 4. Tinh todn tai trong nén Idn nhat ciia lién két vo boc va chi tiél tang cling (xa
nep) & hinh 2-21a néu tiét dién 6n dinh chdng lai cong odn ddu tién. Chi tiét ting cing
[a nhom ép din 2014-T6 (E = 10.7 x 10° psi, g, = 53,000 psi) va tdm nhom 7075-T6 (E
= 10.5 x 10° psi, 6., = 67,000 psi) . Gia thiét khong ¢ cong oiin giifa cdc dinh tén.

) Bude ddu tién, ching toi tinh todn tng suit cong oan clia ban than chi tiét ting cing.
Dé tién hanh, chiing toi chia tiét dién xa nep thanh hai hinh chif nhat, bo phéan gdc, nhu
@ hinh 2-21b.

b= 10—
{ &

rd
~ 0.156 R
0.125 I =0.2254 in* .
=0 4 = in.2
. A =0.4534 in. T 0125
- e 1.875
G ke 0.125 \ é)ns -‘ 0100
(. # — 4
f ) T
oa00 1375 : P 2w —— |

(a) (h)

|a} Riveted stiffenes and sheet unit, [b) Discretized stiff-
ener and the effective skin. {All dimensions are inches )

a) . b)

Hmh 2-21 a) Phdn tdm va chi tiét tang ciing tan b) Chi tiét tdng ciing chia tich va
vo boc. (tdt cd kich thudc déu ld inches)

188
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Thianh phén 1.

b] = 1875 in. [l = ().125 i]‘].
Do d6 , tir phuong trinh " = ‘f >3, 0005 1875 _
. 10.7x10° 0.125
Thay két -qu{l vao phuong trinh o'l = 1.341°%%

Ding véi ung suit ngudng (cutoff) ctia hgp kim nhom phd hgp bdng 2-2 & trong
chuong nay la

53,000 x (1+53,000/200,000) = 67,000 psi

Vi vay chiing 10i giam két qua tinh 104n ¢ha chiing 10i o', dén tri s& nay. Ciing tir
canh mép tr do cuia iél dién ndy ¢é gn tang cimg va bén kinh 1dn hon bé ddy, ching
t0i theo hinh 2-21c¢ dé tinh todn tng suit udn doc 12 0.7 14n véi diéu kién “mép Khong
tr do™. Tinh todn ¢ day [ gidm chong lai cong oédn cha gan tang cling. Do dé chiing t6i
cé két qua

o'".. = 0.7 x 67,000 = 46,900 psi

Thanh phan 2.

b,=125in. 1,=0.125in.

_ ﬁf:\/ 53,000 0125 _ .,
V& ¢+ V10.7¢10% 0.125

Phan nay khong ¢6 mot mép tu do, vi vay ching toi sir dung phuong trinh o
1.546) %% d¢ tim trin 6 o2,

Do do

lZl

0P, = |.5461"% = 0,546 x 0.704% x 53,000 =38,000 psi

zo,tr)‘chi

Phi hop vdi pheong trinh sau o, = ———— (ing uat udn doc clia chi 1iét ting cing 13

2.4,
il

ZG’(”“‘A .
L 53 5 5 5x38.:
o o - 1.875x0.125x46,900 +1.25x0.12 \38,}00:43‘50()!)“_’.

i"“ . 1.875x0.125+1.25x0.125
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Bude 1:€p theo 1A tim chiéu rong tdc dung ciia vo boc w, . Chiing toi sir dung

.\ W E ok 1 ~ 9 s N ~ ~ x 2z L
phuong trinh sau ==K L)t , vi tdm ép dun va lam bang cdc hop kim

. f " ; g, Pener

(‘5“ ) Stiferener i

khdc nhau . Vi ting sudt udn doc o, 14y nho hon nhiéu (ing sudl gidi han dan hdi (chdy)
nén, va do do gidi han ty I, ciia ca vat liéu chi tiél tang cing va vo boc, ching 161 ¢6
thé thay moduli cat tuyén (secant) bang moduli dan héi. Do d6, tit diéu kién “mép
khong tu do™ ap dung vao tdm, chiing toi c6

6
we:(O.SS 19.2x10 : JxO.I:].Jlin.

V10.7x10° ¥ 43,500

D¢ tim tai trong mang ¢6 khé néng ciia lién két tAm vo boc- xa nep, chiing t6i nhan
ting sudl udn doc o, v6i tdng dién tich thuc 1€ cha xa nep va dién tich tac dung cia tam:

P, = 43,500 x (0.4534+2x1.31x0.100) = 31,100 Ib.

Chit y: Tal ca cong thite tinh todn trong phan nay téc gia sir dung cong thuc trong tai
liéu [20] & phédn 1ai liéu tham khéo
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CHUONG IV
UNG SUAT TAP TRUNG & UNG SUAT MOI O KET CAU MAY BAY

(Phuc vu nghién citu sdu & ndng cao)

Hinh 2-2. La thanh phang, thing, dong nhat ¢ tiét dién hinh chit nhat A = w.1, chiu
tai trong kéo dat & hai ddu P hudng doc theo truc X, trang théi itng sudt & thanh c6 dang
chinh xdc la:

=§; G, =0,=1, = 1,= 1,=0 [

G.‘i
Gia sir €6 16 tron duomg Kinh d khoan qua bé ddy ciia thanh tai tam bé mit bén (x = y
= (). Docé giam dién tich chiu dung tai trong cha w.f la (w -d).1, chiing ta biét rang dé
gidm Vi 1ai trong P, tmg suat doc truc o tai gifia clia thanh phai tang. O chd tiét dién
qua tam 16, g suat danh nghia, cho ring phan bd déu & trén dién tich giam hodc dién

tich net, la:

o
nm T -

Aner A(l - d) [2|

"

N¢&u dudmg kinh ctia I3 gdn bang chidu rong cta thanh | thi ing sudt trdy nén rat [on.
Cong thifc nay cling ¢6 nghia la giam duong kinh 16 d&n rat nho nhuing tri s§ khong
bang khong s& ¢6 két qua ng sudl o, gin gidng nhu 13 141 ca dd khong 6 16. Tuy
nhién, Iy thuyél dan héi thé hicn ring cic ving gén 16 , trudmg dng suat 1a thé hien
phitc tap hon cho & phuong trinh trén. Trong thuce (& néu dudmg kinh cha 16 rat nho so
v chidu rong cia thanh (d /w << 1), 1ing sudlt 16n nhat & thanh 13 g, = 3(P/A) 1 mép
rén va mép dudi cia 16, Dudmg dich chuydn tir 1 theo hudng y, tng sudt giam nhanh
vé& phia tri s& danh nghia, nhu trinh bay ¢ hinh 2-2. Ung suat maximum thay déi theo
kich thude cha 16 tien quan vdi chidu rong ciia thanh. No6i chung, ;.. = K,0,,.,, hoic

¥

i
I
[T bl
[‘ .
M
1
L]

¥
4 T |

flot bor of width w and thickness 1 in uniaxiol lension.

Hinh 2-2. Thanh phdng cé chiéu rong w, bé ddy t chiu kéo don truc
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Small, central hole in o flat bar in uniaxiat tension.

Hinh 2-2. Lo tdm nhd ¢ thanh phdng chiu kéo mét truc

Ty s0 clia ting suat maximum 1y thuyél [6n nhat tai 16 véi tng sual danh nghia 1a he
O 14p trung ting sudt '

K = —m (3]

T

o

O day K, 1a h¢ 3 ving sudt tap trung. DSi v6i trudmg hop ndy, thay déi K, bing thay
déi dudmg kinh 16 thé hién & hinh 2-3.

Hinh 2-4. Cho 16 & tam I3 hing elip 0 tim ma ¢6 chidu rong rat rong so vdi chiéu
chiéu dai 2a cha truc chinh elip. Néu dng sudt kéo déng déu o,,, 1a 4p dung binh
thudng vao truc dai elip, ing sudt maximum & (4m xudt hién tai méi diu caa true chinh.
He s ing suat 1a:

3 _

29 4 {4]

28 -

27 1

26 -

K‘ 2‘5 .
24

23 1

22 1

21 1

2 T T T T T T T

0 01 02 03 04 05 06 07 08
din -

Unom

Stress concenlration factor K, for o
central hole of diomeler d in o thin, Siress concentrotion al the ends of an elliptical hole.
flat bar of width w in uniaxial tension

Hinh 2-3. Hé 56 tdp trung lmg sudt K, , doi
voi 16 6 tdm cé duong kinh d ¢ thanh
mong, cé chiéu rong w, cluu kéo mot truc

Hinh 2-4. Ung sudt tdp trung tai mép lo
elip

O day giam heé s6 K, d01 vdi 16 tron & tam néu o = b. Bdn kinh cong . p. clia elip tai hai
ddu cua truc chinh 1a b° /a (va o° /b tai ddu clia truc nho), nhu vay phuong (rinh ¢6 thé
vidt
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K, =14+ z‘/% [5]

Pé 1am ro, néu a la giit ¢d dinh khi b lam rdt nhd, dudng cong tai mdi diu cla true
chinh t& nén rat nhon (o —  0), vA dng sudt tap trung tang lén khong ¢6 gidi han
nhu hinh elip gdn gi6ng hinh dang ctGa vét rdch nho d gilta cua tdm. Bién dang va hién
c6 rach 1a vin dé cua lugn goc, chiing ta s xem xét sau hon trong phén ndy.

He s tap trung \ing sudt clia vat liu déo 1a cé tinh todn va thuc nghiém doi vé6i su
khdc nhau vé hinh déng va trang thdi iing sudt duoc tinh todn trong thiét k€ mdy va thiét
k& cdu triic . Giam \ng sual cao bing hinh hoc chi dinh giam nhu: 16, rinh nho, dap
1om, ranh lugn, ranh then, vai go,...c6 thé tinh todn trong thiét k€ ¢6 thé tham khao tai
liéu néi vé img sudt tap trung.

M4y bay la thi dy rét 10 vé két c&u chiu 1ai trong luon thay déi va lap lai. Mau kiém
tra kéo chiu chu ky tng sudt lién tuc thay déi giita tri s§ maximum va minnimum c6 thé
cudi ciing gay tai tri 8§ ing sudt maximum s€ ¢ dudi tri s6 (ing suat tdi han trong kiém
tra t4i trong tinh. Nhyu vy htr hong d6 13 hu hong moi. Ta ¢ thé thi nghiém bang bé
udn cdi kep gidy mot s3 14n dén khi gy doi, trong két cdu k¥ thuat, hv hong moi xual
hién thuong thudng do mitc d6 bién dang lam vige.

Dac tinh moi coa vat licu kim loai trong thiét bi chuyén chd hang khong trinh bay
trong MIL-HDBK-5 & dang sg dd S-N ( tri sd ting sufit nguge nhau cia chu ky ting
sull) hodc hoac so do ¢-N (Ui s& tng sudl ddi nguge cia chu ky mot). SE 1idu moi trong
tai licu 12 méu Kidm tra mot cdi true (thanh trdn va phing) chiu chu k¥ tai trong bien do
khong déi, né cho ting sudt bién ddi nhu & hinh 2-5.

t TONG CONG TY HANG KHONG VIET NAM

Stress, a

Ung sudl. o

”-m:u - — e T e T T T T T e T T T T "“"_f""

Stress amplitude, (7,

}

Stress range g,
Bién do vng sudt, o,

Tin pomm e e o e m e

KIIOANG 0 2
UNG SUAT Cycles, N

o=
"t

Typical fatigue loading {load control). =y, is the mean siress.

| Chuky. N
Hinh 2-5. Tdi trong mdi dién hinh (c6 diéu khién tdi trong). c,, I8 itng sudt trung
binh
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K&t qua kiém tra ndy co thé thuc hién & hinh 2-6, nd 1a cho hgp kim nhom thong
dung. RO rang va dién hinh, tudi tho moi giam tai mifc tng sudt cao hon. Ding nhu
vay, ngay tai Ung sudt thdp, tudi tho moi & trong hgp kim cu thé nay, tuy rang khd dai,
nhung vin bj han ché&. Mot vai hop kim thép thé hién gidi han chiu bén, Ung sudl &
dudi, nd hu hong do tai trong lap lai s& khong xuat hién.

Diéu d6 diing cho t4¢ ca hop kim kim loai 12 (ng suat kéo trung binh lam gidm tudi
tho moi. Hinh 2-6. Chi tudi the mai tai bién do tng suét cho o, di xudng nhir dng sual
trung binh di len. & day khong dot ngot, tr vat ligu phai chiu ting sudl dinh cao hon khi
g sudt trung binh tang. V& mit khéc, fimg suit trung binh nén kéo dai tudi tho moi.

Kl
6l

£ 50

440 -
E 30
S 20 T
: Mean quew (ksi)
10

Bién do ing sudt (ksi)
Stress amplitude (ksi)

|
1xm‘ |><|u4 1 107 1108 |><|07 1x10*

Fatigue life {cycles) ‘
S—N curyes for unnotched 2024-T4 aluminum tensile

Tudi the moi (chu kY) test spec?mens from correlaled data presenied in
MILHDBK-5G.

Hinh 2-6. Puong cong S - N d6i voi mdu thir kéo nhom 2024-T4 khong khdc
ranh (khong tao iwtng sudt trudc) tix s6 liéu chinh xdc trong MIL-HDBK-5G

Trong phuc vu thuc t&, chi it mdy ¢ thé thue nghiém (ai trong chu ky tai bién do
tng sudt khdc nhau. ‘Mot phuong phdp du dodn tudi tho moi d6i vai tai trong bien do
khéc nhau 14 phwong phap Plamgren-Miner . G day gia dinh ring chu ky n, ciia iing sudt S,
cua chi tiél, wdi tho mdi 1A N, tao nén phan s6 1,/ N, chia toan bd tudi tho moi clia chi tiél. »,
/ N goi larty s8 chu ky. Hu hong két hgp vdi miie ding sudt k 12 tao nén 6ng ty s6 chu ky
cu thé rieng. Hu hong két hgp vdi mide ting sufil & 12 cho boi phuong trinh:

[3

D= Zy 16]

Mot dang rdch moi khi D = 1.0

Thi du: Chi 1i#& khong khéc ranh, khong ¢6 tao iing sual trude lam bang hop kim nhom
2024-T4 chiu tic dong tng suéit thay ddi chiéu 6,1a 30 kst va va (tng sudl trung binh cé
thé thay déi nhu sau: o = 0 ksi déi vai 30.000 chu ky

= 10 ksi d6i vai 20.000 chu ky

lll

194



e

| _TONG CONG TY HANG KHONG VIET NAM
SO TAY HUGNG DAN TRA CUU SU DUNG SRM

o, = 20 ksi déi vdi 10.000 chu ky
On = BO ksi d6i vdi 7.000 chu ky
o, =40 ksi ddi v6i 3.000 chu ky
o, = 50 ksi ddi vai 1.000 chu ky

Theo v6i phuong phip Palmgren-Miner, phan tram con lai cla tu6i tho moi chi tiét 1a
cdi gl 7 Cai gi 1a tdi tho mdi con lai d6i vdi tng sudt d6i ddu 13 45 ksi cdng véi Wing
sudt trung binh 1a 0 ksi ?

Str dung b6 sung them s@ liéu vio s& lieu 1udi tho moi & hinh 2-6, chiing ta c6 thé
phidl trién thanh bang sau:

UNG SUAT TRUNG | BIEN DO UNG SUAT, TUOI THO MOL N $0 CHUKY, N TY SO CHUKY
BINH, G, (KSD) ' o,  (CHUKY) WIN
(KSI)

,,,,,, o3 985000 30,000 0.0314
10 30 272,000 20,000 _...0.0735
20 30 103,000 10,000 0.0971
30 30 o .....4400: 7000, . 0.I51
o400 p 30 ) 23700 40000 0169
! 50 30 13,200 1000 | 0.0756
> ulN = 0.598

Tir Z; n,N, =0.598, gdn 60% tudi tho moi chi i di bj ticu thy. DE 1iép tuc sir
dung o, = 45 ksi va g, = 0, hinh 2-6, cho 24.000 chu ky. Chi tié ¢6 thé hong sau
(1 - 0.598) x 24.000 = Y650 chu ky

D¢ tinh todn pham vi khong chic chdn clia do bén moi, he¢ s6 an (odn hodc hé s6
phan tdn s& dp dung gidm 3 I4n, tudi tho moi du todn cha chi i€l con 3.200 chu k¥
(bay).

bé xdc dinh tudi thg moi cha toan thé mdy bay, cdi ddu tien phai bict cdc thanh phin
chil yéu cuta cu triic mdy bay, né 13 bd phan chiu phin quan trong ciia di trong bay va
1a t&i han d6i vdi toan bo k&t cAu mdy bay. Hu hong ctia mot thanh phdn bat ki s€ 12
tham hoa. Thi du thanh phén kél c4u 1di han I phin 1ip ghép cdnh vao than mdy bay,
nép xa doc cédnh va thanh xa doc cénh, khung clra va cita s6 va phén tang bén quanh
chd khoét, khung suon than, va cde chd ndi chinh. Két cAu phy (i han i duge phan
tich dé xdc dinh (ng sust chu ky phd hgp vdi bién déi ai trong ma mdy bay thuc
nghiém trong khi st dung da dinh trude. Loai con lai clia tai trong khong n dinh 1A tai
trong chay da, gié git, tai trong co dong trong khi bay (nhao Idn, ngdc chic, hrgn
vong...), va luc va cham xudt hi¢n khi lan banh.
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Hinh 2-7, chi miy bay khong tang tdc, bay thang, bay bing, dé trong lugng clia né
W va luc¢ nang thuc L tdc dong thing ding qua trong tam G. Néu luc nang ting do
x0dy l0c hoac bay co dong nhét thoi, trong tam G s€ dat duge gia t6c a, binh thudng
16i mifc bay bang. Phi hop vdi dinh luat hai Newton, L- W = (W/g)a,, & day g la gia t6c
trong truong. Giai két qua a, nhusau:
a,=(n-1)g

o day 1 =L/W, va n goi 1a hé s&' tdi trong. Trong bay thing va bay bing hé s6 tai trong
1a /.0, va ing sudt & khung sudm goi 12 ing sudt bay “7.0 g”. D& (mg sult toi han 1.0 g
tai gdc canh/root (chd ndi vao than) ky hiéu 1a o . Sir dung cong thiic, chiing ta tim o
O thuat ngit fuc cét trong V v moment uén M , né chi & so dé than ty do & hinh 2-7.

Bat ngdr xody 10c, va bay co dong (maneuvers) nguyén nhan 1am he s& tdi trong thay
déi , nhu trinh bay & hinh 2-8, & day chu trinh thém vao ing sudt 6n dinh g, . SO liéu
thu thap qua nhiéu gidr bay ddi vdi loai cu thé ciia gidi phd tai trong sinh ra & mdy bay
ma ¢é thé trinh bay twong tr trong tai liéu.

SN

Hinh 2-7. a) Bay can bing, trong hrong & bay thing (straight) vd bay béng (level);
b) Khi n =/, moment udn va cit tai g6c cdnh 12 can bing vai két qué dat dén luc nang
L, vatrong lugng W, clia cénh.

H¢ s6 tai trong gi6i han duong

30 ’_'_“:'_—_; ————————————————— Positive limit load lactor
2.0 A\
o=
=}
& 0 : \/ Time
3 |
8 -1.0
e PP T Negative limit load factor
-2.0
-30

Load faclor history He s6 tdi trong gidi han &m

Hinh 2-8. Hé s tdi trong thuc 6 thay déi
Vuot qué he s6 tai trong cho phép c6 thé hu hong may bay
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CHUONG V
TINH TOAN b0 BEN CUA MOI GHEP DINH TAN.
Trong thiét k& két cu méy bay ciing nhu trong thigt k€ phuong 4n sira chia phai
tinh todn d¢ bén mang tai mdi ghép tan dinh.

5.1.Cac loai moi ghép dinh tan va méi ghép dinh tan.

5.1.1.Phdn loai méi ghép theo sé mdt phdng cdt dinh tin.
%§§E§2§2§§§§§§;}—* Py
Py {207 1 / Py
—>{gle

a) Moi g_;hép mot mdt phdng cdt dinh tdn.  b) Mdoi ghép cé 2 mdt phdng cdt dinh tén.

5.1.2. Phdn loai theo méi ghép:

v 5.1.2.1. M6i ghép chong: khong xdn mép va xdn mép

AN =X [\\\\/\\\\\\\\\/
A | Wiz oA\ Vo %

a) Méi ghép chéng (tao mé men uén) b) Mdii ghép chong xdn bdacmép
5.1.2.2. Moi ghép chéng don va chong kép.

TN /1\
I L, |

A /A
”/\:lk\\\m

a) Moi ghép chong don b) Méi ghép chong kép
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5.2.2. Moi ghép xa nep.

5.2. Xac dinh cic tiét dién mang tai trong cua méi ghép dinh tan.
¢ Tai trong cat mép tdm theo tiét dién: mn, myn,

DZ
4

Tai trong cit dinh tdn theo ti€t dién ngang dinh tdn: A = I1.

. Téi trong kéo dit t4m theo & dion: A = (w. t) - (3.11.”7' )n

Tai trong nén (mang) 1am gidn dai 16 dinh tén.

Tai trong x€ rach mép tadm.
k]

A [t
A ik g —-r

Pg BN

, sz zd
ittt g RS
........................... . d i |

dj NV m 1‘\‘-‘.'22‘%‘"- l
W < """" ) ™l 05 H P
_}t_—pi__ i ) Y n—— P

' MI' b\%\l\\\ My H
N ——
. P . '

So dé cdt va xé rach mép tam
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t TONG CONG TY HANG KHONG VIET NAM

- Y X .
T s =
- (B 5O I —r
0880 |LE
b D | v P
— } =
-— L;-YL,X ] -
RULY "—1" /2
s Wan r\f;ﬂl_rt
- I‘ : : ] : i "]T
2 JU,JE./_ v/ 4/

W (Width). Chiéu rong tdm

E/e/m(edge/margin). Khoang
cdch tam 16 dinh tén t3i mép.
D/d (Diameter). Pudng kinh dinh

”

tan.
S/p " (Space/pitch). Khoang cich
gilta cdc dinh tdn hay budc dinh
tan

mn, m,n, : Tiét dién x€ tdm vo boc

X-X. Ti¢t dién y€u nhit cta tdm vo boc.

F/P/L (Force/Pound/Load).Luc kéo t4m.

T/t (Thick). Bé ddy tdm

T, (Total number of fasteners required).
T6ng s& dinh tdn yéu cdu

A (area) di¢n tich tiét dién

So dé mdau moi ghép dinh tdn.

i
3

p ~—ZZZIT7
NIERSS— p

I

a) Tdi trong cdt dinh tdn.

5.1.1. So do cdc logi tdi trong tdc dung vao mdoi ghép dinh tdn.

-- o

b) Tdi trong kéo dit tim.
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P p P P

NN o 2

_f\_‘
NN &
©

4——

v e —

o AT
-

P P
¢) Tdi trong xé tam. d) Tdi trong nén (mang tdi) kéo dai
16 dinh tdn.

5.2.2. Tiét dién cat dinh tdn:

rp°
As=—— 1
=, (1)
) 5.2.3. Dién tich kéo tam :
At=WxT (2)
5.2.4. Dién tich cdt tam o mép :
Ae = 2(E - %)-T 3)
O day Ia hai mat cit tAm khi dinh tén cit 18m (m n, m1nl)
5.2.5. Tiét dién mang tdi.
Ab=DxXT (4)

5.3. Tinh toan kha ning mang tai coa méi ghép dinh tan.
5.3.1. Tinh tdi trong cdt chi tiét kep chdt

Ps = As x Fs; Fs:1a do bén cat gidi han clia vat liéu dinh tdn.

Tdi trong cdt tdm c6 mét dinh tdn.
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Ps = ”{T) (5)

Tdi trong cdt tdm cé nhiéu dinh tdin.

Mnp?

Ps = x N x Fs

5.3.2. Tdi trong kéo tdm: Pt = At x Ft; Ft do bén kéo gidi han cia tdm.

Tdi trong kéo tam khong cé dinh tdn.

Ps=WxTxF, 6)

Tdi trong kéo tdm c6 nhiéu dinh tdn.

Pt=f(WxT)-(TxD)xNJ[x

5.3.3. Tai trong cdt tdém :

) Pec=AexFs Fs : DO bén gidi han x¢ (Am.
Tdi trong cdr tdm ¢6 mot dinh idn.

(7

Pe=2x(l§-£2)—)xTx Is

Tdi trong cdt tdm cé nhiéu dinh 1dn.

Pc=2x(E-§)xTxNsz

5.3.4. Tdi trong nén tdm :

Pb=Ab x Fb; Fb : DO bén gidi han nén cta tAm.

Tdi trong uén tdm cé mot dinh tdn.

I’b=Dx Tx Fh (5)

T'di trong nén tdm cé nhiéu dinh tdn.
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Pb=DxTxNxIb

5.4. Thiét ké sua chira méi ghép tan sir dung dac tinh co hoc.
5.4.1. Tinh todn kich thudoc chi tiét kep chdt.

Dura trén do bén déu : Kha nang mang tai trong cél clia dinh tin (Ps) bang tai
trong mang (nén) clia tdm (Pb). Tidc khi dinh tdn chiu tai trong ciit (5i da s€ bi cét, thi
ddng thoi tam ciing chiu tai trong mang tdi da s€ bi diit.

Vay phuong trinh sé'la Pb=Ps 9

Thay phL}Ung trinh (8), (5) vao phuong tinh nay ta cé :

-

DxTxFb= 12" « Fs

‘Bién doi tiép ta c6: | D =1.27T x (Fh/Fs) (10)

5.4.2. Xdc dinh khodng cdch dinh tdn téi mép tim.

Xdc dinh khodng cdch mép nho nhét va khoang cdch dinh tdn dé dam bao vat liéu
t4&m khong bi ¢t mép 1&m trude khi tai trong mang (nén) phd hong. Do dé tai trong cat
mép clia tAm phai bing hodc Idn hon tai trong mang {(nén).

Ph=Pe

(11)
Thay phuong trinh (7}, (8) vao phiong trinh nay ta cé :

DxtxFb=2E-D2)xTxFs

_ D(Fb + F¥)

2Fy (12)

Bién doi 1iép ta cé : E

5.4.3. Xdc dinh sé luong dinh tdn yéu cdu cho méi ghép khi sua chira (Tr):

Tinh todn s6 lugng dinh tén cdn thist cho mdi ghép chéng trong sira chifa dugc
xédc dinh bdi dO bén cdn thiét cia méi ghép dinh tdn. Do bén nay dya vao do bén cit
giGi han ¢ia dinh tdn va dd bén kéo gioi han clia kim loai tAm ghép dinh tn.
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e D9 bén kéo ctia tdm da khoan 16 1dp dinh tan.

Po bén kéo clia 14m cu thé 1 tét dién ngang nho nhat clia tAm ma vuong géc vai
mit phing & trong d6 c6 tdi trong tac dung.

Vay do bén kéo clia tdm ¢6 16 1a

Pi=(W-FrD)x T x Fi (13)

Wd  : Chiéu rong cua chd hong
D : Pudng kinh dinh tan.
Fr : SO lugng dinh tdn trong hang nhiéu nhat.

o SO lurgng chi tiét kep chit trén maéi ghép chong (Tr)

S6 chi tiét kep chat yéu cdu dé truyén tai trong tir tdm tdi t4m khdc [a bing tai
trong kéo tdm tai méi ghép chia cho tai trong cét coa dinh tdn (Ps) hoic tai trong mang
(Pb), bat cif cdi ndo ¢ mau sd nho nhat, va kél qua s6 lugng dinh tin lén nhét 12 chiuv
duoge tai trong.

Te= 21 (14)
Ds
i
Pt
Tr= — 15
! b ( )

bé don gidn tinh todn, ngudi ta 1inh Ps, Pb trude, sau dé 1y tri s6 nho dé sir dung,
do do co s6 dinh tdn 16n hon (Tr)

Thay két qud phuong trt‘nl; (5). (0) vao plucomg trinh - (14)

Taco: Tr= LA Pt x L

s Ps

Tr=WxTxFtx ——-—l—
: [p-

N Ry
4
Tiép tuc bién doi dugc két qud :
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127 x W x t x Ft (16)

Tr=
D* x Fs

Mat khdc thay két qua plucong trinh (0}, (8) vao plicong trinh (15)

Ta o :
Pt WT K
Tr=—=
Ph DTFh
= W
fr= DFb (n

Nhé ring day 12 s8 dinh tdn yéu cdu truyén tai trong tir phan nay tdi phin khéc tai
moOt mGi ghép chong. Vay s6 dinh tin yéu cdu vdi miéng vd hai mdi ghép chdng sé 1a
gap doi s0 lugng dinh tan tinh trén.

5.4.4. Chiéu rong cua ché sia chita.

Chiéu rong cla mi¢ng vd phai rong hon chiéu rong chd hong néu vat liéu ciing
loai va ciing bé day diang cho ché vd. Kha nang bén kéo clia miéng vd 1a chiéu rong trir
di s& kep chat nhan véi bé day vat lieu. Nhu vay chiéu rong clia mi€ng va phai hon hin
chiéu rong chd hong it nhit bing (dng dudng kinh 16 kep chat cong vdi khoang cich
phia ngoai nhiing 16 kep chat nay & chd hong.

Quy tac chung da néi ¢ trén bang hai 14n chiéu rong chd hong dit ddp ing yeu cdu kél
cau.

5.5. S dung bdng dé thiét ké sita chita.

Nhitng bang ¢6 sin cung cp dé thiét k& s§ lugng dinh tdn cédn thiét dé hoan lai do bén
cho phan tam hgp kim nhom khi sit dung dinh tdn 2117-T3 cho ¢ bang 1-9 & phdn 1.
5.6. Xdc dinh tdi trong thiét ké.

Tai trong thiét k€ bing tng suat thiét k€ nhan voi dién tich chiu tai trong.

D€ xdc dinh tai trong thiét k&, bat ddu bang tim dudmg kinh dinh tdn va loat vat
liéu. Vat liéu dinh tan c6 thé xac dinh bing kiém tra ddu miii dinh tdn. B& day vat liéu
cling phai xdc dinh.

Néu vat liéu khong xdc dinh duge, phai xem tai liéu ciia nha ch& tao may bay. Do
bén cat I6n nhat cia dinh tdn cdn dugc tinh todn (xem phuong trinh 14). Téi trong mang
I6n nhat va tai trong kéo cita dinh tdn duge tinh todn (Xem phuong trinh 16). Xdc dinh
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sd luong dinh 1dn trén mot inch. Day 14 cong viéc 16n nhat boi tinh todn s6 dinh tdn trén

khoang cach chiéu dai va chia s6 dinh tdn cho sd inch trong khoang cich do.

C6 3 tai trong cdn xdc dinh ¢ so d6 mau mdi ghép tdn dinh 12 tai trong kéo truyén
qua vat liéu, tai trong mang tdc dung vao vat liéu, va tai trong cit dat vao dinh tdn.
Béng mot s& bién ddi phwong trinh trude khi phét trién va gia dinh c6 tai trong nao dé
1a I6n nhat, chuyén vién k¥ thuat cé thé xdc dinh 1ai trong cu thé bat ky nao dé 1 16n

nhat.

Nhiing phuong trinh sau day la tinh dng suat (Lb/In?) cén thiét cho tinh todn tai

trong (Lb).

5.6.1.D¢ xdc dinh tdi trong kéo tdm lon nhdt F«,,.), cing véi Fb(,,,) la lén nhadt,

chiing (01 str dung phuong trinh

"= W _Ft(max)

"~ D.Fh(max)

Nhdn cd hai vévéi DEb(max) dicoe két qud.

Tr . D . Fb(max) = W. Ft (max)

Chia ¢d hai vé cho W ta duoe két qud .

Ft (max) =

1r 1) I-b(max)

w

5.6.2. D€ xdc dinh tdi trong mang ctia tim lon nhdt Fb(max), cing véi
Ft(max) la lon nhdt, ching (0i bit ddu tir phuong trinh (19)

Tr . D. Fh(max) = W .Ft(max)

Chia cd hai vé'cho 11D duge két qud :

I‘b(max) =

WIE{max)

Tr.D

5.6.3. D€ xdc dinh tdi trong kéo tdm lon nhdt Fi(max), cing véi Fs(max) la lén

nhit.

Chiing ta bdt ddu wr phuong tinh (16)
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1.27xWxTxF
Tr= (22)
D’ x Fs

Nhdn ed hai vé plutomg trinh voi 1 x Fs(max). dige két qud :

Tr x D* x Fs(max) = 1,27 . W . T". Ft(max) (23)

Chia cd hai vé'cho 1.27 . W. T, dugc két qud:

Tr . D? x Fs(max)
(24)

Ft{max) =
' 127. W. T

5.6.4. Xdc dinh tdi trong cdt lon nhdt Fs (max) véi Ft(max) la lon nhdt, ching
téi dung phuong trinh (23)

Tr x D* x Fs(max) =127 xW x T x Ft (max)

Chia hai vé' cho Tr x D?, dige két qud:

1,27 x W x T x I't{max)
Tr x I (25)

I's(max) =

5.6.5. Pé xdc dinh tdi trong cdt cia tam lén nhdt Fs(max), cing véi Fb(max)
la lén nhdt.

Chiing jl(‘)i st dung phuong trinh (10):

Fb(max)

D=127xTx
Fs(max)

Nhdn cd hai vé voi Fs(max), duge két qud :

1D . Fs(max)=1,27T . Fh(max) (26)

Chia cd hai vé plwong trinh cho D, duge két qud
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1,27 . T. Fb(max)

Fs(max) = o @27

Fs (max}) la Ion nhat, ching 16i st dung phuong trinh (25)
D . Fs{max}= 1,27 . T. Fb(max)
Chia cd hai vé plwong trinh cho 1,27 T duyce két qud :

D . Fs{max) (28)

Fb(max) =
127T

Trong ap dung, tai trong tinh todn c¢6 thé vugt qud do bén gidi han nhu dd xdc
dinh bdi dac tinh co hoc. Vi & day khong bao gitr viéc thi€t k€ mdy bay déu chinh xic,
nhitng dac tinh co hoe nao 1on nhdl 1a do bén gidi han cha dac tinh d6. Do d6, néu dic
tinh co hoc tinh todn vugt qud dac tinh co hoe cla nG, do bén gidGi han cén sir dung tat
ca cac phuong trinh ti€p theo. _

Sir dung tinh todn ién nhat hodc do bén gidgi han trong g clia vat liéu, bat Ky céi

y'ndo nho nhat, va 13p tai tinh todn cho phép chuyén vién k¥ thuat 18y gdn ding hé so tai
trong thiét k& Thong thudmg hon ca tinh todn < day 1a dat dén gan diing 12 thich hop.
5.7. Thiét ké swua chira dinh tin.
C6 3 budc trong qud trinh thi¢l k& sira chita dinh tan.

1. Thir nhdt : Trinh bay so bo "Cii chung”, 1iép theo thidt 1ap cdi chung clia FAA

va slr dung cdce tieu chudin thict k& 18i thiéu.

2. Tiut hai : Chii y&u "Ap dung", sir dung tidu chuéin 16 thidu cha FAA dé thiét

k¢, sdp dat dinh tdn khi sir dung.

3. TTur ba : K¥ thudt b3 tri dinh tdn chid y&u 12 "Tinh todn" nhitng chi din két qua

néu sita chita di duge thiét k& sir dung cdc tinh todn da trinh bay trén.

5.8. Mot sé thi du tinh todn d¢ ben ciia méi ghép dinh tan.
Thi du 1 : Tinh todn khd ndng mang tdi cia moi ghép dinh tdn. Xem hinh vé.

s
N
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Gia dinh cho hai tdm kim loai ghép n6i chong, ding mét kep chat 14 dinh tn.
Cho s liéu sau:

Puimg kinh dinh tdn: D =025 in.

S6 luong dinh tan : N=1

Po bén cit 16i han cha diph tdn Fs = 32.000 PSL

Vat lieu tdm day : T1 =T2 = 0,050 in.

Chiéu rong : W =1in.

Po bén kéo tdi han ciia tdim kim loai : Ft =55.000 PSL

Do bén mang tai tGi han cta tdm kim loai : Fb = 85.000 PSI.
Do bén cét t¢i han cha tim kim loai : Fs = 32.000 PSL.
Khoang cach tdm dinh tdn t6i mép : E =0,75 in.

Tinh todn tdi trong ctia moi ghép dinh tdn. Xem céng thiic tinh ¢ muc 2.3 ¢ chuong
nay.

1. Tinh todan tdi trong cdt dinh tdn - 4p dung cong thic (5).

2

Ps=Fs x no

x N = 32.000 x (0,7857 x 0,25 x 0,25) x |
= 32.000 x 0,049 = 1517,2Lb.
2. Tinh todn tdi trong kéo dut tdm : ap dung cong thiic (6).

Pt = FL|AL- N(T x D)| Ft| (W xT)-N(T x D)|
55.000 (0,050 x 1.0) - 1 x (0,25 x 0,050)]

= 55.000 (0,050 - 0,0125) = 2062,5 Lb,.

I

3. Tinh todn tdi trong mang lam gidan dai lo : ap dung cong (hic (8)
Pb=DxTx Fbx N=0.250x 0,050 x 85.000 x 1 = 1062,5 Lb.

4, Tinh todn tdi trong xé tdm : ap dung cong thie (7).
Pc =2x(E- %) )'x Fs x N = 200,75 - 0,125y x 0,05 x 32.000 x 1

=2 x 0,625 x 0,05 x 32.000 = 2.000 Lb.

Thf du nay tai trong pha huy nho nhat 1a tai trong mang.
Do d6 mai ghép chong nay khong chiu tai trong I6n hon 1062,5 Lb.
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Thi du 2 : Kiém tra dé bén cda moi ghép dinh tan. Xem hinh vé.
X

1 102590

= oL VB
i () s
= ;.J B
- l»Ypr ~
m pt
< be—>i )
N N

Gia dinh ého hai t4m kim loai ghép ndi chdng co:
- Tdin kim logi ghép chéng:
Chiéu rong tam : W = 1,25 in.
Vat liéu tdm : 2024 - T3.
] Bé day tam : T = 0,032 in.
- Dinh tdn kep chdt:
Vat fiéu dinh tan 2117-T4.
Budng kinh dinh tan 1/8" (0,125 in) [3,175 mm]
Khoﬁng cdch t4m dinh tin 1G6i mép E = 2D (0,25 in).
Khoang cdch gitta cac dinh tan S= 3D (0,375 in).
SO lugng dinh tin N = 7
- T'di trong tdc dung P = 1.000 Lb
1. Xdc dinh dj bén gidgi han cua vdt liéu.
Tra bang d0 bén gidgi han cia vat licu ta co:

- Gidi bén cét dinh tdn gidi han:  1,,, =30.000PSI,

giam 25% con : [1}1=22.500PSI (giGi han bén cét cho phép)
- Gii han bén kéo t4m : G e = 29.000 PSI,
giam 25% con: |o, |= 44.250 PSI (gidi han bén kéo cho phép)

- Gidi han bén mang tai cta tdm : o, = 97.000 PSI,
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giam 25% con : [o, 172.750 PSI (gidi han bén nén cho phép)
- Gidi han bén xé tdm : Oqnnx. = 37.000 PSI,
‘ giam 25% con: [o, 1= 27.750 PSI (giGi han bén xé cho phép)
2. Kiéqmvtra do bén cia moi ghép dinh tdn:

Khi tdc dung cia tai trong P = 1.000 Lb, cdc thanh phan ctia mdi ghép chiu dng
sudt phdt sinh 1a bao nhiéu ?

So sdnh ting sudt phat sinh véi tng sudt gidi han cho phép dé biét méi ghép cé bao
dam do bén chiu tai trong trong qud trinh 1am vigc.

Ap dung cong thic tinh todn & muc 2.3 chuong nay.

2.1. Tinh ung sudt cdt dinh tdn : ap dung cong thic (5).

fn.p* 4Ps 4x1000
Ps=0, x X No 1= — =
) D" xN 3,14x0,125x0,125x7
4.000
T= oo =11.661 PSI

11.661 PSI < 22.500 PSI

2.2.Tinh ving sudt kéo ditt tdm : dp suit cong thic (6)

Tinh todn tai trong kéo diit tdm tai tiét dién yéu nhat A-A
Pt

PU=[(W x T) - N(T X D)] X Gy = Gy = ==mvememmmemmenmoneces
| (WxT)-N(Tx D)

1000 1000 1000

O = mmmmmmm e eneeeeaae S o= e = 35.714 PSI
(1,25 x 0,032)-3 x (0,032 0,125) 0,04 -3 x 0,004 0,028

oy < [o7]

35.714 PSI < 44.250 PSI
2.3. Tinh ving sudt x¢ tdm : 4p dung cong thic (7).
D

PezZX(E- ------- )xTxogx N
. ' 2 :
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Pe Pe 1000
Og = =-====mm~-- T R e et PP
D " 3DxTx7 21x0,125 x 0,032
2x(E-----)XxTxN
2
1000 1000
S s T e = 12.500 PSI

21 x 0,004 0,08

o5 < |og]

12.500 PSI < 27.75 PSL

2.4.Tinh ting sudt many tdi trong : ap dung cong thie (8)

Pb=DxTxoyxN

Pb 1000 1000
e = 35.714 PSI

DxTxN 0125x0032x7 0,028

oy < lou]
35.714 PSI < 72.750 PSI.

Qua tinh todn \ing sudt Am viée : CAt dinh tdn, kéo dit tAm, x¢ 1Am, mang 1di cla
tdm kim loai déu nho hon tmg sust cho phép da gidam 25%, vi h¢ s& an toan 1,25. Do dé
mdi ghép dinh tdn bao dam do bén [am viée.

Thi du 3 : Tinh todn maoi ghép néi chong tin dinh :

Theo gia dinh nhu sau:
Chicu rong tam (Chidu rong chd ndi ghép) : W =12 in (30,48 mm)
Vatlicu 1dm_: 2024-T3 Alclad, bé day 0032 in (0.813 mm).
Gidi han hén : Kéo UTS = 59.000 PSI (Ft)
Gidi han bén : Mang UBS = 97.000 PSI (FD)
Gidi han bén @ Cit Uss = 37.000 PSI (Fs)
Vatlieu dinhtdn:  AN470AD River, Vat licu 2117 - T4

~ Gidi han bén cit USS = 30.000 PSI
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Nhiém vu & day 1a xac dinh duong kinh dinh tén; s6 lugng dinh tdn; xdc dinh so
hang dinh tan; xdc dinh khoang cdch dinh tdn va bo tri.
1. Xdc dinh duong kinh dinh tdn.

a) Theo nguyén tic lua chon duong kinh dinh tin gin ding la : Bdng ba lin bé day
tdm day hon.

3x0,032in = 0,096 in [2,44 mm)]
Kich thude dudmg kinh dinh tdn tiéu chudn Ién hon canh dé :
| 1/8" (0,125 in) [3.175 mm]
Xdc dinh duge dinh tdn : AN 470 AD, Vat liéu 2117 - T4. Budng kinh dinh
tin
1/8"(3,175 mm).

b) Hodc tinh todn dp dung phuong trinh (10) muc 2.4 chuong nay.

97.000
) = 1,27 x 0,032 x ( ---------- Y= 0,131 in [3,327 mm]
30.000

Kich thugc dudmg kinh dinh tdn ticu chudn Idn hon canh dé a:

5"/32 (0,156 in) 3,969 mm].

buomg kinh dinh tan 1/8" 1a dédp ting (& trong thiét k€ tiéu chudn, con sit dung
dinh tdn 5/32" 1a (6t hon tiéu chuan. Tuy nhién, chuyén vién k¥ thuéat phai tinh todn
tai trong thi€t k€ téc dung vao chd sira chita biing kiém tra dudng kinh dinh tdn hién
tai va khoang cdach cita nd. Dudng kinh dinh tdn tang, s6 lugng dinh tdn gidm.

2. Xdc dinh s6 luong dinh tdn theo bdng tra citu.
- Xdc dinh 50 leong dinh tan ¢o kha niang chiu tai trong mang hodc kéo wong

ting, cdc ndo 12 nho nhat,

Xdc dinh s8 lwgng dinh tdn yéu cdu trén mdi Inches chidu rong W. Tra & bang
1-9. phin T (theo i licu FAA, AC 43.13 - 1A&2A). Tir bé ddy (4m 0,032 in va
dudmg kinh dinh tan 1"/8, tra duge 6,2 dinh tdn trén mot inch chidu rong (6,2 dinh
tdn/ | in W). Do d6 18ng s6 dinh (4n yéu cdu cén 1a

12 x 6,2 = 74,4 1ay chan 1a 75 dinh tan.
3. Xdc dinh 56 luong dinh tdn theo tinh todn:

Theo cong thide (16) mue 2-4 chuwong nay tinh todn s lugng dinh tdn:

212



e R

TONG CONG TY HANG KHONG VIET NAM
$O TAY HUGNG DAN TRA CUU SU DUNG SRM

Jday: W=12in

T =0,032in
127x Wx Tx Ft Ft = 59.000 x 1,25 (ting 25%)
Tr = oo - = 73.750 PSI
D? x Fs D =1"8=0,25in

Fs = 30.000 PSI

127 x 12 x 0,032 x 73.750 35.966,4
4 S — O ~ 76,72
0,125 x 0,125 x 30.000 468,75

Lay chan 1a 77 dinh tdn.

Sai 0 giita hai phuong phap 1a 2 dinh tdn 1a chap nhan duge.

Mdi ghép ndi khdc vai miéng va, né phai ¢6 hai ldn s§ dinh tan vi né truyén tai
trong diu tién (r vo boc vao miéng vd, sau dé truyén trl¥ lai vo boc & phia bén kia chd
hong.

Chuyen vién c¢6 thé sir dung chi § (C) & dudi bang 1-9 néu thay phil hgp. Ddi véi

, mdi ghép chdng don, 75% ca 74.4 dinh tdn [d 56 dinh tén, ciing c6 thé sir dung cho két
qua tét. - :

Vi do bén cdt cia dinh tdan nho hon dd bén mang clia tAm nén sita dung phuong
trinh (1-70), phén 1, hoac phuong trinh trinh (18) myc 2-6 chwong nay dé tinh todn s
lugng dinh tén

WxFt 12 x59.000 708.000
| T — = 58,39

DxFb - 0,125 x 97.000 12.125

LAy tron 58. DAy 12 miéng vd sira chifa, hai [dn s& dinh t4n mbi phia clia moi ghép
[a 116 dinh tdn yéu clu. )
4. Xdc dinh khodng cdch dinh tdn va sdp dat:

Trong bude nay bd tri thye hicn dira trén sy can biang do bén cit cha dinh tdn vai
kha nang-mang 1ai kéo ctia tAm.

Sir dung dinh tdn ¢6 duong kinh (&i thido 1"/8 [3,18 mm] d& thidt 1ap su d6 dinh
tan, tim & hang yéu cdu.

Khoang cdch tdm dinh tin t3i mép 2D (hai bén 14 4D).

Chic¢u rong ctia hang dinh tdn con lai [a 11,50 in {2,92 mm|

(12 -4D =12 - 0,5 = 11,5 in). 83 dinh tan trong mot hang bao gicr cling 1on hon s§
khoang cach dinh tdn 1 dinh tin.
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e Truong hop khoang cach dinh tan 3D, ¢6 nhiéu nhat 31 dinh tdn trong mot hang
[11,51n:(3 x 0,125) = 30,66).
e Trong trudmg hgp khoang cich dinh tin 4D, ¢ nhiéu nhat 24 dinh tan trong mot
hang [11,5: (4 x 0,125) = 23]
Khoang cich dinh téan 4D chi dp dung ldp dat ¢6 hai hang dinh tan. Xem hinh 3a, dudi
day.

Str dung bude 3D, dua trén s§ lugng dinh tén 75, s6 ¢6 3 hang mdi hang 25 dinh
tdn. Budc dinh tdn cu thé 0,48 in [12,192 mm], khoang cdch mép 0,25 in [6,35 mm],
budc hang (0,375 in [9,53 mm]. Xem hinh 3b, trang sau.

- Dua trén bude 3D, véi 56 dinh tdn, & day sé ¢6 3 hang, hai hang 19 dinh tin va
hang thit 3 ¢6 18 dinh tdn.

Bude dinh tén cu thé 0,64 in [16,256 mm] bude hang 0,375 in [9,525 mm], khoéng
cach mép la (0,25 in [6,35 mm]}. Xem hinh 3c, trang sau.

Hinh 3:
00 BEN CUA TIET DIEN NAY D = DUDNG KINH DINH TAN
LA 75% CUA TAM KHONG LD (THICH HOP =3xT}

STRENGTH THROUGH THIS
SECTION IS 78 % OF SHEET
WITHOUT HOLES.

D= DIAMETER OF
RIVET (PREFER-

--f}-—ﬁ ABLY ABOUT 3x
© 7T rrickness oF
—( THICKER SHEET)

20 —»d ‘-140—! ’-»ZD t
— '

I It
-

{A) DOUBLE ROW

{A} HAI HANG/DOUBLE ROW
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]
00 BEN CUA TIET DIEN NAY )
LA 83% CUA TAM KHONG L& "G;"_(?'"'é;" |
STRENGTH THROUGH THIS O i

SECTION IS 83 % OF SHEET
WITHOUT HOLES.

%--ﬁl}-{%ﬁbﬂ'——& sTD
— & —t T L
%-q}—e -GB—I

L&l
20 —m ;130»30. t- 20

[ / A W — L . i — i
8 A
(B) BA HANG HOAC NHIEU HON/TRIPLE OR MULTIPLE ROWS

HINH 34 : MOl NOI GHEP CHONG KIM LOAI TAM BANG TAN OINH TAN.

. .“..;..q) .....
) .‘.-?_.1; .....

+ .,é.." ..... T ‘}__i._fA____.__.__...u.--
" .|.-§..0 ..... H_

N SI.SF VN . };J_
B % 1 S ik

S

A g 0.375(30) —| }-- @ .
- -1;—?-1 ----- A i_?f/ -}
- T - !' H "i:i B -

R ONN + A ot -
-4 .;..‘,_... o P ( 4,!
hebado ok

S ,.:..{'5—:?&-—"&—-—_,_ P‘!';'— o
,.4.‘,-§,.,;°..-.- ijtir— .
T Sea —
i fiees
...J;.?.#..- l‘_'__

7
Jo--0- HE 0.250 {2D)- O
Joebidon- :4{4‘: A B e
dbabod i ;. o N
lé-dd / oé I l—-{ L— 0.250 {20)

é _____ PR
. - \“ﬁ.\\—-&_—-‘
—
0.250 (20)
‘Hinh 3b : Lap ddt 75 dinh tén vai Hinh 3c : Lap ddt 56 dinh tdn véi
khoadng cdch hdng 3D khodng cdch hdng 3D
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Thi du 4.
Tinh todn thiét k&€ miéng va vo boc rdch cho biét vat liéu vo boc 2024-T, ¢6 bé day
0,040 in. St dung dinh tan vat ligu 2117-T.
Vo boc bi rdch dai 2 1"/4 (2,25 in)
Tinh so lwgng dinh tdn cén thiét dé ti€n hanh sira chita va.
C06 hai phuong phdp tinh toan:
1. Tinh 56 luong dinh tdn theo cong thicc va tra bdng:
a) Tinh duong kinh dinh tdn:
Theo nguyén tac "Pudng kinh dinh tdn gan bang 3 l1an bé day tam vat lién"
- 0,040 in x 3 = 0,120 in, nhu vay duong kinh dinh tan 1a 1/8" (0,125 in).
b) Tinh so luong dinh tdn : St dung cong thiic tinh 6 lwong & chuong 11, phin 1.

SG lwgng dinh tdn yéu - L x Tx 75.000
Céu ¢ mOt phia chd rdch Fs hoac Fb
L: La chiéu dai chd rdch, In
T: . Bédaytdm vat licu, In.

75.000 : Tri s& d¢ bén gidi han gia dinh 1A : 60.000 PSI, dugc tang bdi hé s6 an
‘ toan 1,25. D6 1a s6 khong déi.

Fs: D0 bén gidi han cit cla tam.

Fb: Do bén gidi han mang (ai cia tAm.

Tra bang 6a, phéan I, dugce Fs = 331 PSL

Tra béng 6b, phan I, duoc Fb = 410 PSI.

Sir dung Fs dé tim s& luong dinh t4n vi Fs < Fb.

Thay cdc s0 ligu vao cong thirc ta co:

2,25 x 0,040 x 75.000 6.750
---------- = —--------- = 20,39, 13y chan 21 dinh tdn/l phia.
331 . 331

Nhu vay s& lugng dinh tdn toan bo micng véd lam 42 dinh tén.
2. Tinh todn so6 luong dinh tdn theo cong thiic :
Vat liéu 1tdm 2024T3 : C6 UTS(Ft) = 60.000 PSI
UBS(Fb) = 87.000 PSI
‘ , USS(Fs) = 37.000 PSI
Vit liéu dinh tdn 2117-T: C6  USS(Fs) = 30.000 PSI
- UBS (Fb) = 100.000 PSL.

a) Tinh duong kinh dinh tdn dp dung phuong trinh (10) muc 2.4 chitcmg nay.
Fb 97.000
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D=127xTX ------ = 1,27 x 0,040 X ---m-mmmmm =0,164 in.
Fs ' 30.000

Chon dutmg kinh dinh tdn 5"/32 (0,156 in) hoac chon dudng kinh dinh tdn
3"/16 (0,187 in).

Puong kinh dinh tin 1"/8 1a ddp ing tai trong thiét k& ticu chudn, con st
dung dudmg kinh 5"/32 hodc 3"/16 1a 6t hon tiéu chuén. D& dam bao do bén cha
miéng v4 khi dudng kinh dinh tdn nho, s0 lugng dinh tan phai tang; nguoc lai
duimg kinh dinh tdn ting s6 lugng dinh tdn it di dé bao dam do bén cat tong 1a
turong duong. ,

b) Tinh so luong dinh tdn theo céng thitc 16, muc 2.4 chuwong nay.

. 1.27xWxTxFt
Tr= . x 1,25 (H¢ s¢ an toan)

D? xFs
1,27 x 2.25 x 0,04 x 60.000 x 1,25 0,142875 x 60.000

0,125 x (0,125 x 30.000 468,75

= {8,288 1Ay chidn 19 dinh tn.

Sai 6 chénh léch s& luong 2 dinh tén gitra hai phueong phdp & trong pham vi he 6
an toan vi khi tinh todn str dung do hén gidi han ciia tam kim loai (13 tri s& trung binh,
phu thude foat san xuflt, ch& dd nhict luyén...) cd su chénh I¢ch mot it va qud trinh tinh
todn, vita dom gian hod, vira ¢6 khuynh hudng lam tang dd bén. d9 an toan cho mdi
ghép.

Str dung dinh tan duomg kinh 1"/8 (3,18 mm).

Khoang cdach mép 16i thiéu 2D hodc tinh theo cong thire muc 2-4 chuong niy:

D(Fb + Fs) D x (97.000 + 37.000)
E = mmomrermesomoes D scmemcmemonasaesnns s = 181D, 14y trdn 2D,

2Fs 2 x 37.000

Chicu dai chd rich 2,25 in. BE sip dat hyp Iy ta du tinh 3 hang dinh tdn : hang thi
nhat (sdt chd rdch) 8 dinh tén, hang thit hai 7 dinh tdn, hang thd ba 6 dinh tin. Téng 3
hang 1a 21 dinh tdn. Hai ddu chd rdch lap dat duge hai dinh tin. Chon khoang cich dink
tdn 4D, thi chidu dai toan b midng vi hang thir nhat:

Ax0,125x 7+ (4x0,125)=35+0.5=4in.
Khodng cich gitta hai hang 3D. Bo sung 4 dinh tdn & hai ddu chd rdch chi ¢6 tde

dung kep chat miéng vé, khong ¢d tée dung chiu fyc. Xem hinh 4.
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'CHUONG VI
HUGNG DAN PHAN TiCH PHUOGNG AN THIET KE SUA CHOA
BO PHAN KET CAU TRONG SRM.

Cin cif chii yéu va ddng thai co s& phdp ly dé€ nha khai thdc thiét k€ sira chifa

bo phan kél cdu mdy bay 1a "So tay hudng dén sira chita két cdu ciia nha ché tao”.
Trong s6 tay cung cp cdc sd li¢u, tiéu chudn, cdc quy dinh vé sita chita b) phan ket
cau.

Trong SRM ciing trinh by cdc phuong 4n thiét k€ dién hinh sira chira bo phan

kél cau, qua d6 trinh by phuong phép, quy trinh sira chita cu thé dé€ c6 thé 4p dung
cho cdc hu hong tuong .

Cic tieu chuén trinh bay trong SRM ctia nha ché€ tao 4p dung cho sira chita cdc

b phan két cdu cu thé; nha khai thdc phai thyc hién ddy du.
S tay sira chita két cAu mdy bay duge nha ché tao bién soan dua trén co so:

Tinh todn thiét k& do bén cha vat liéu chiu tic dung cia cdc loai tai trong vdi he
& an toan tdi thidu 1,25,

Thi nghiém bén cia mdi ghép tai trong trén so dé mau vé kéo, cit, xé rich,
mang tai da dugc nha chic trdch chdp nhan cic s0 liéu dua vao.

Thue nghiém : Theo doi kiém tra trong qué trinh khai thdc sir dung (cdc Check,
hodc kiém tra s chu ky bay, hodc thong bdo ky thuat khi chua tinh todn hél).

. PHAN TiCH KET CAU VO BOC:

Gidi thieu chic nang vo boc than mdy bay: Vo boc mdy bay ngoai chite nang
tam kin, tao hinh dang khi dong hoc cho may bay né con |a thanh phin quan
trong tao thanh két cdu dang vo chiu luc ciia mdy bay. D6 1a dang két cau ban
vo Itng sudt (Semimonocoque). Xem tai licu tham khao : A & P Technician -
Airlrame, Atrcraf Maintenance & Repair, Mechanics Afrframe Handbook.

. Vat liéu vo boc : VO boe mdy bay dan dung phin idn lam tir vat liéu két cdu

hgp kim nhom (dién hinh 12 hai loai vat liéu 2024-T va 7075T) ¢6 do day khic
nhay tuy thuQc tinh nang lam vi¢c va chiu tai trong. Xem tai liéu tham khao
SRM : 53-11-11, 53-21-11, 53-31-11, 53-41-11, 53-51-11, khdi trang Pb 001 dé
xdc dinh chinh xdc vat liéu va bé day vo boe cdn quan tam & viing slra chita.

Vo boc lien két véi cdc thanh phan khdc nhu xa ngang, xa doc (Stringer,
Longeron, Spar, Rib, Beam...) bang ke¢p chat dinh tdn. Xem ti li¢u tham khao :
ASSY DRAWING duge chi ra dudi dang cdc trang mo ta Pb001 cia SRM dé
xdc dinh cu thé. .

Cic lye tac dung 1én vo boc trong qud trinh mdy bay hoat dong I3 luc vuong géc
lén bé mit do chénh 4p gitta budng kin va budng hd, hee khi dong, tai trong udn
va xodn. Xem tai liéu tham khiao A&P Technician, Aircral Maitenance &
Repair. Tir vat ligu vo boc, xdc dinh cdc yéu 10 siic bén gidi han cia vo boc nhu
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gidi han bén kéo, gidi han bén cit, gidi han bén mang tai, gidi han bén moi
© (Hay con got 1a tmg sudt bén cho phép ky hieu 1a : ([o] , [o¢], {o,], [6]). Xem
tai liéu Aircrafl Basic Science - Kroes/ Rardon; Aircraf Maintanace & Repair -
Kroe, Watkin/ Delp; Mechanics Airfrance Handbook - Aviation Maitananse
publisher, Inc hodc trong phin I di chiing minh, phan II Chuong II tai liéu nay
1Oom tit lai.
II. PHAN TICH CAC HU HONG CO THE XAY RA POI VOI VO BOC.
- Cdc hu hong thudng gap ddi véi két cdu vo boc bi an mon, gi, thing, 16m. Xem
tai licu tham khao SRM 51-11-00.
- Didnh gid hong hdc cho phép hay khong cho phép. Xem tai ligu 53-11-11, 53-
21-11, 53-31-11, 53-41-11, 53-51-11, Pb 101.
- Tinh todn cu thé su dnh hudng do sau hu hong dén gidm do bén két ciu vo boc:
Theo triét 1y thiét k€ sira chita trinh bay ¢ phan [ : muc 1-2 ting dung hé sd an 1oan
1.25. C6 nghia 14 do an toan tir 1 dén [,25. Thi du : N&u gigi han bén kéo I6n nhat cia
vat liéu 12 60PSI, va hé s§ an toan 25%, gidi han bén cho phép dé tinh todn thiét k& I3
48.000 PSI.
Thi du © V6 boc vat liéu 2024-T ¢6 do bén kéo gidi han 60.000 PSI, tdm vo boc gi
¢6 do sau d, chiéu rong chd gi sau sira va 1am sach rong 2 in, bé day tdm vo boc T
=0,063 in.
Tinh-do) sau d t3i thiéu phai ding miéng v4 sita chira.

Tir cong thitc co ban: [o,]= 70T . & day [g,] = 6?'320

factor

= 48.000L5/

Tt phuong trinh (6) cila muc 2.2 Chuong II. Tai trong thiét k€ kéo tdm ia:
Pt = AtxFt=WxTxFt=2inx0,063 in.48.000PS]

Pt =.6.048 Lb."
Vay voi tai trong kéo thiét k&, dé co ting suat kéo gidi han thi bé day nhé nha la:
Pt = WxTxFt

6.048 Lb = 2.T x 60.000

g S = 0,0504 in
2.600.00  120.000

Vay bé day con 80% T Ia khong can miéng vd, tic chidu saud <20% T

Sénh v6i SRM : Nhung thuc (€ bao gior cling [dy s§ liéu dé tang do bén du trik, tang
h¢ s0 an toan, nén'1ay d < 15% T dé bao dam ¢6 do bén du tri¥ . Sir dung Alodize va son
161 Cromat kém. ‘ :
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Chiéu sau chd gi trén 15%T hodc nho hon 50%T thi ding miéng v sira chifa. Néu
chidu sau chd gi lén hon 50%T, thi cay bo chd hong va sira chita.

Nhur trinh bay & chuong 52 dén 55 va 57. Xem SRM-70, Chapter 51-70-05.

Kiém tra gi va phong ngira gi xem : 51-21-01.

- Trong SRM c¢6 quy dinh pham vi kich thuéc hu hong, ving hu hong, vi tri hu
hong, mifc do hu hong, tinh chit cia bo phan két cdu hw hong. Diéu nay c6 § nghia
quan trong chi cho phép nha khai thic duge phép sira chita & mitc do nhat dinh. Cic bd
phéan va thanh phén két cdu quan trong nhu Spar, Rib, va bi€n dang mat bao l6n & cénh,
bo phan thang biang va didu khién hu hong Ién dén Spar, Rib; bo phan than hu hong
ning lién quan Longeron, vich ngan, Frame; b phan chinh nhur gid treo dong co déu
phai dé xudt phuong dn thiét k&€ va dwge chdp nhan ciia nha chie trich méi duge sira
chifa, hoac thay th€. Tat ca hu hong nay anh hudng dén do bén va tinh nang lam viéc
ctia ca bo phan va toan b¢ mdy bay. Stra chita hu hong nay cin ¢é vat tu hoac Panel
thay thé, ¢6 dung cu, thi€t bi phuc vu va kiém tra, ¢é quy trinh sira chita cu thé.

Nguyén tic chung stra chita hu hong : Hu hong dén dau cét bo dén day ¢ xem xét
dén thanh phén hién c6 (Spar, Rib, Stringer) va sap dat miéng va.

Nguyeén tic chung sira chita b hong 1a phuc héi do bén va bién dang mat bao ngoai
ban déu. Do d6 nén diung sira chita phing, miéng v4 nim phia trong, bio dam do bén;
chi sir dung miéng va ngoai khi khu vizc khong yéu cdu do phang nhin khi dong hoc
cao, stta chita nhanh tam thdi dimg dinh tén mot phia, chd khé tiép can vao bén trong,
¢6 nhiéu cdc xa vich ngan trd. Xem tai liéu tham khao 51-73-00, 51-70-00.

III.  PHAN TICH PHUONG AN SUA CHUA TRONG SRM.

Trude khi quyét dinh bit ddu sira chita chd bat ky chuyén vién k§ thuat phai co
gang xdc dinh nguyén nhan va ban chat cha hu hong. Néu nguyén nhan sira chita da
biét rd, né phai duge phan tich vé ban chat nguyén nhéan. Tiép theo 1a "Péanh gid mac do
cong viéc” va tinh todn chinh xdc, gia cong cdi s& lam. Danh gid mtic d¢ nay, bao gém
xdc dinh loai va hinh ddng t6t nhal clia mi€ng vd st dung, loai, kich ¢@, va s lugng
dinh tdn cdn thiét; do bén, bé day vat liéu yéu cdu gia cong chi i€l sira chita khong
nang hon (hodc ning hon it) va bén nhu cil.

A. PHAN TICH, TINH TOAN PHUONG AN THIET KE MIENG VA NGOAI SUA
CHUA CHO HONG VO BOC TAI STRINGER 6 SRM A-320, 53-00-11, HINH 202,
TRANG 211/212. CO HINH VE KEM THEO.

1. S6 liéu cho trudéc :

- Vo boc hién ¢é : Vat licu 2024 T3 Clad, day 1,6/1,2 mm(0,063/0,047). Do an
mon hoa hoc.

- Miéng vi chéng Doubler 1 : Vat liéu 2024 T3 Clad, day 1,8 mm (0,071 in).
- Miéng 14p kin Filler 2 : Vat ligu 2024 T3 Clad, day 1,6 mm (0,063 in).
Vat lieu (4 2024 T3 Clad c6 do bén gidi han hay tng sudt gidi han cho phép tra
trong sO tay vat liéu kim loai:
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+ Do bén gici han kéo : Ft = 59.000 PSI
+ Do bén gidgi han mang tai : Fb = 97.000 PSI
+ Do bén gidi han cét : Fs = 37.000 PSI

- Dinh tdn sir dung : NAS 1097DDS5, vat li¢u 2024.
+ Do bén gidi han cét dinh tdn : Fs =37.000 PSL.
+ Dudng kinh dinh tdn 57/32 = 0,15625 in.
Xem muc 51-47-00 co6:
Khoang cdch mép : E =2D =2 x 0,15625 = 0,3125 in.
Khoang cdch dinh tan: S=4D =4 x (,15625 = 0,625 in.
- Kich thudce chd cit bo chd hong vo boc:
+ Theo chiéu doc than mdy bay, chiéu Stringer.
5S-2b=5x4x0,1563 -2 x 0,390 = 2,345 in.
+ Theo chiu chu vi bao quanh than mdy bay:
45-2b=4x4x0,1563-2x0,390 = 1,72 in.
Vay kich thudc toan bo chd cit bo:
) 2,3451in x 1,72 in x 0,047 in (Dai x Rong x Cao)
- Kich thudc miéng vd chdng Doubler 1.
Trong Caution (canh bo) thit hai ¢é yéu cau:
+ Theo hudng chu vi bao quanh than mdy bay, 1am miéng tdp v4 (Doubler) rong tdi
thiéu ldp dat duge 3 hang dinh tdn & trén v dudi mép chd cét bo.
+ Theo hudng doc theo chiéu dai than, 1am mi€ng tdp va (Doubler) rong 13i thiéu
lap dat duge 4 hang dinh tdn & trude va sau mép chd cét bo.
Trong trudmg hop khoang cdch nay khong giir ding, xem chi ddn cho & so d6 sira
chita mdi ghép tuong ting trong SRM.
Theo hudng doc may bay 1a hudng than mdy bay chiu lue I6n, dong thoi ciing 1a
hudng yéu chiu tai trong so vdi hudng chu vi than nén phai duge tang cuong do bén
cho miéng va sira chira.
Trong truong hop sita chita ngoai vo boc tai Stringer, theo hudng doc than mady bay,
hay hudng ciia Stringer chi lap dat 3 hang dinh tdn vé phia trudc va sau mép chd cat bo
do miéng va & trén Stringer va gdn Frame. Binh thuomg dé tang cudng va du trit do bén
cho ché vd sira phai tang 4 hang dinh tan.
Kich thude miéng va chdng (Doubler) 1 cu thé 1 :
Chiéudoc : 9S+2C=9x4x0,15625+2 x2x 0,15625=6,25 in.
Chiéuchuvithin: 85+2C =8x4x0,15625+2x2x 0,15625.
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NOTE:
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EXAMPLE
B Ay
DOUBLER { EXISTING SKIN
. 1. Bmom Wl 1.5/1 . 2mm
. (3.672in.} Wi (0.063/0.047in.

.

22mm

(3.8661n.1

ey ? Z 7L P

-

1. Imm
(G.CGS*1n

THIS REPAIR MAY REQUIRES AN INSPECTION 4T 20000 -¢
LF CARRIED OUT ABOVE WINDOW LINE.
FOLLOW THE INSTRUCTIONS GIVEN IN PARAGRAPH A.

THERE MUST 8E A MINIMUM DISTANCE OF FQUR FASTENER
SPACINGS BETWEEN THE QUTER ROMS OF ADJACENT REPAIRS.
THERE MUST BE A MINIMUM DISTANCE OF THREE FASTENER
SPACINGS BETWEEN THE QUTER ROW OF THE DOUBLER TO THE
FIRST FASTENER ROW OF A LONGITUDRINAL OR
CIRCUMFERENTIAL JOINT,

IN CASE THIS DISTANCE CANNOT BE MAINTAINED, REFER TO
THE [NSTRUCTIONS FOR THE RELEVANT SRM JGINT REPAIR
SCHEME.

THESE REPAIRS ARE APPLICABLE FOR DAMAGE TO THE SKIN
WHERE THE SKIN THICKNESS IS5 BETWEEN !.2mm (0.047in.>
AND 2_.2mm (0.0871n.),AND ARE EFFECTIVE AS FOLLOWS:

~A319 FROM FR 1 THRU FR87
-A320 FROM FR 1 THRU FR37
-A321 FROM FR | THRU FRB7

IF THE DOUBLER THICKNESS AT RUNOUT (LONGITUDINAL
AND/OR CIRCUMFERENTEIAL DIRECTION) IS AOKE THAN 0, 4am
(0.0167n.7 SREATER THAN EXISTING SKIN, THE DOUBLER
HAS 7O BE PROVIDED WITH A STEP OF 1.3am (0. 0511n )
FOR DIMENSION REFER TO EXAMPLE

FILL EXISTING COUNTERSINKS IN FUSELAGE SKIN
WITH ZOUNTERSUNK REPALR WASHERS,
(REFER TO CHAPTER 31-71-15).

IN THE AREA ENCLOSED 3Y BELLY FAIRING UNIVERSAL
FASTENER MS204700D MAY BE USED.

THE DOUBLER MUST NOT END ABQVE A STRINGER OR FRAME.
ZXTEND THE DOUBLER [F NECESSARY BY ONE FASTENEER
ROW AFTER THE FRAME OR STRINGER.

CuTouUT IN
BAY AHD A

REFERENCE FOR THE SKIN THICKNESS [§ THE MAXIMUM
THICKNESS OF THE CHEMICALLY MILLED POCKETS ARQUND
THE DAMAGE, (REFER TG FIGURE 201).

SKIN IS LIMITED TO A LENGTH OF HALF A FRAME
¥IDTH OF ONE STRINGER BAY.
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5+0,625=5,6251n.
Kich thude toan bo miéng va chong {Doubler) 1 1a:
6,25 x 5,615 x 0,071 in (Dai x Rong x Cao)

2. Tinh toin do bén méi ghép tan:

Dung miéng va chéng (Doubler) hinh chir nhat va trén chd cit bo vo boc hu hong
¢6 hinh chit nhat.

Thuc chét sita chita & day 12 ding miéng ndi ghép choéng tir phan vo boc bén nay
chd hong ndi sang vo boc bén kia chd hong, theo hai phuong vuong géc v6i nhau.

Gia sir vo boc bén nay chd hong chiu (ai trong P nao do, né khong truyén tai trong
qua duge chd hong cét bo, nd phai truyén tai trong qua tdm ndi, tAm ndi lai truyén tai
trong vao vo boc phia bén kia chd hong cit bo,

Cho nén cich tinh todn mdi ghép sira chita v gidng tinh toin mdi ndi ghép chdng
(phdn vo boc ndm dudi Doubler)
a) Tinh duong kinh dinh tdn theo cong thie 10, muc 2.4 chuong 1l ciia phdn I1.

Fb 97.000 _
d=127TX ------- = 1,27 x 0,047 X ----------- = 0,156 in
Fs 37.000
biing v6i dudng kinh dinh tdn SRM tinh todn 1a 5/32" (0,156 in).
b) Tinh s& lugng dinh tén:
BE rong mdi ghép chinh 1a bé rong (miéng tdp) Doubler 1.
e Theo hudng chu vi than ¢é chidu rong 16n hon 1a : W =6,25 in
T = 0,047 in (bé day v6 boc)
Ft = 59.000 x 1,25 = 73.750 PSI (tang 25%)
Fs = 37.000 PSI (D0 bén gidi han cit dinh tdn).
Ap dung cong thic tinh s& lugng dinh (4n & muc 2.4, chuong I1, phén 1.

1,27 x WxTx Ft 1,27 x 6,25x 0,047 x 73.750  27.513,35

D? x Fs 0,15625 x 1,5625 x 37.000 903,320
= 30,45 dinh tdn '
Theo nhu SRM tinh 1a 30 dinh tan.

Vay hai bén chd vo boc cét bo 1a 60 dinh t4n.
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» Theo hudng doc than c6 chiéu rong : W = 5,625 in

1,27 x 5,625 x 0,047 x 73750 24.762.02
Tr = e = emmmmmeeeae- = 27,41 dmnh tin.

0,15625 x 0,15625 x 37000 903,320

Theo nhu SRM tinh toan 1a 27 dinh tan.

Vay hai bén chd vo boc cit bo 1a 54 dinh t4n. Dé hgp 1y va tang bén phai ding 28
(quy tron tang) dinh tdn mdi bén va tat ca 56 dinh tén cho toan b0 mdi ghép tdn

c) Scip ddt va bo'tri s6 hang dinh tdn nhu SRM trinh bay.

d) Tinh tdgi trong thiét ké kéo tim v boc theo homg chu vi than, cé chiéu ring
bdng miémg tap (Doubler} (W = 6.25 in)

Ap dung cong thite muc 2-3, chuong 11, phin 11

Pt=W xT xFi = 6,25 x 0,047 X (59.000 x 0,75)
= 12.998.43 PSIL.

Tinh1ing suat kéo tdm vo boc sau khi thiét k€ sira chita (khoan 16).

Pt=1[ Al- (T x D) x N] x Ft
Pt 12.998.43 PSI

AL- (T x D)N 6,25 x 0,047 - (0,047 x 0,15625) x 10

12.998,43  12.998,43
= e S e = 59.000 PSI

0,29 -0.7 0,22
Viy ting sudt vo boc thiél k& sau khi sira chita 59.000 PSI bing ting sudt giGi han
16n nhat cho phép, vAn ndm trong gidi han cho phép.
e) Tinh ting sudt mang tai cia tdm vo boc theo hudng chu vi than sau khi ldp ddi
dinf tan:

Ap dung cong thic 8, muc 2.3, chuong II, phén II.

Khi c6 tai trong kéo tdm, 16 dinh tdn & tAm vo boc chiu ting sudt mang. Tai trong thiét
k€ kéo tdm da tinh ¢ trén : Pt = 12.988 PSL

Tim ting sudt mang thiét ké:
Pt=DxTxFbxN
Fb = ~oemereenemenen s e ee S ~ 1.492 PSI
DxTxN 0,15625 x 0,047 x 30 8.7 :
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Ung $udt mang theo tinh toan thiét k& 14 1.492 PSI nho hon rat nhidu ting sust mang
16n nhat cho phép 97.000 PSL.

Do dé mdéi ghép dam bao do bén mang.

h Tinh tmg sudit xé tdm vé boc theo hudng chu vi thdn sau khi lap ddt dinh 1dn:

Ap dung cong thiic 8, muc 2-3 chuong II, phin I1.

Kich thudc tai trong kéo tdm. TAm vo boc cd khuynh hudng bi xé rich theo 16 dinh
tan. Tai trong thict k& kéo (4m da tinh & trén : Pt=12.988 PSI

Tinh tng suat xé tam thidt ké :

D
Pe=2 x(E - -———-- yx Tx NxFs
2

. Pe 12.988
F S = e T e = 14.767,48 PSI

' 0,15625 0,97956

2 x (0,390 - —-eemmeeeee ) x 0,047 x 30
2

Ung suat xé tAm thiét k& 14.767,5 PSI nho hon ting sudt [6n nhét xé (Am cho phép
37.000 PSI.

Gidi han bén 16n nhat cho phép hay con goi 1a tng suét bén 16n nhat, hay goi 1 gidi
han bén kéo 1dn nhat. Do bén kéo 1A dac tinh guan trong nhat cha vat lién kim loai tdm.
Con d¢ bén cit, do bén mang hoac do bén khdc duyc tinh todn (rén co sd do bén kéo
nhu : Do bén mang biang khodng 1607 do bén kéo (Fb = 1,6 Ft), do bén cit bing
khoang 60% d¢ bén kéo (Fs = 0,6 Ft).

Twong tr Iam nhu (rén: Tinh 14i trong thiét k& kéo tam vo boc theo hudng doc than;
tinh tng suat mang 1ai.cha t4m vo boc theo hudng doc than sau khi 1dp dat dinh dn;
Tinh ing-suft xé tdm vo boc theo hudng doc than sau khi 1ip dat dinh tén.

Miéng vd Doubler ddy hon vo boc khoang 30% (1,3 14n), ciing vat ligu véi vo boc
nén khong cin kiém tra do bén.

Qua tinh todn kiém tra bén déu c6 tng sual thiét k€ nho hon dng suét cho phép.
Miéng v sita bdo dam do bén lam viée.
3. Tinh toan khoi lugng tiang thém do miéng va:
a) Tinh todn khot heong chd cdr bo:

Tinh kh6i lrgng bing thé tich chd cit bo nhan véi 1y trong ciia vat lieu.

Thé tich ché cat bo, V =2.345in x 1,72 in x 0,047 in

V=0,1895698 in"

Ty trong cda vat licu 2024, d = 0,100 Lb/in’ (2,77 kg/dm™)
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Trong luong chd catbo: G =V.d=0,1896 x 0,1
=0,0189 = 0,02 Lb.

b) Tinh trong liong miéng Doubler

V =625x5,625x 0,071 =2.4961 in’

G =2.,4961 x 0.1 =0,2496 Lb = 0,25 Lb.

Khoi fuong tang thém : Bang trong lugng miéng tdp (Doubler) trir di trong
luong chd cat bo.

025 Lb-0,02 Lb=0,23 Lb.

Qua tinh todn trong luong ting thém 13 khong dang ké.

Chi khi sira chita & bo phan diéu khién, cdnh quat phdi kiém tra lai can bang. Xem
SRM 51-60-(X).
4. Phan tich hai phuong in thiét ké sira chita SRM A-320.
a) 53-00-11, hinh 202, trang 211/212.

- Stra chifa ngoai vo boc tai Stringer.
b) 53-00-11, hinh 204, trang 219/220 sita chita phdng vo boc ¢ gifta cdc xd nep!
Stringer.
e Diém chung giita hai phuong dn thiét k€ sita chiva vo boc:

- Stra chita va déu ding miéng tdp (Doubler) 1, ¢6 ciing vat li¢u va bé day day hon
vO boc chd stra 1,5 14n (chd mong nhat).

- Kich thude miéng tdp/ Doubler déu 16n hon chd cit bd theo hudng chu vi
than mdy bay va huéng doc thadn mdy bay lip dit duge 3 hang dinh tin vé mdi
phia chd hong.

- Theo tinh todn kiém tra do bén cta hai mdi ghép dinh tdn sira chita déu bao
dam an toan, Ung suat thiét k€, ung sudt sau khi sira chifa cua vo boc va miéng
tap/ Doubler déu nho hon tng suat gidi han thiét k& cho phép.

o Uudiém: |

- Phuong dn thiét ké sira chira a, hinh 202.

Stra chita don gian va nhanh chéng hon. Thanh phén stra chita : LAm miéng tap/
Doubler 1 phai vat mép (Xem 51-47-00) va Filler 2 ¢6 bé day bang bé day vo boc ¢
bac day tai Stringer. .

- Phuong 4n thiét ké sira chita b, hinh 204.

Sita chita tao mat phang nhin khi dong hoc, tao bién dang mat bao bén ngoai nhur
nguyén gdc. '
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CAUTION: THERE MUST BE A MINIMUM DISTANCE OF FOUR FASTENER

NOTE:

{0.3J6d1n.}
>1.30mm = C.0mam | >2.0me — 2. 2mm
0.0774em . (0.0794n.)5 (G.07%n.) (0.087in.)
2. Qnm i 2.2mm
(0.07%1n, . : (Q.087in.:
Doé

"0 CHAPTER 53~10-1I, PAGE BLOCX 201

51-47-00)

5 0.0

/220
/97

SPACINGS QETVEEN THE OQUTER ROWS OF ADJACENT
REPAIRS . THERE MUST BE A MINIMUM DISTANCE OF
THREE FASTENER SPACINGS BETUESN THE OUTER ROW QF
THE DOUBLZR TO THE FIRST FASTENER RQW OF A
LONGLTUDINAL OR CIRCUMFERENTIAL LOINT. IN CASE
THLS DISTANCZ CANNOT BE MAINTAINED, REFER TO THE

INSTRUCTIONS FOR THE RELEVANT SAM JOINT REPALR SCHEME.

THESE REPAIRS ARE APPLICABLE FOR OJAMAGE 70O
THE SKIN WHERE THE SKIN THICKNESS L[S SETVEEN
1.-am (0.9551n.) AND 2.2mm :0,0873n.) AND
ARE EFFECTIVE AS FOLLOWS:

-A319 FROM FR | THRU FRET

-A320 FROM FR ! THRU FRST

-A321 FAaQM FR 1 THRY FRAE7

THE DOUBLER MUST NOT E€ND ABOVE A STRINGER OR
FRAME. EXTEND THE OOUBLER [F NECESSARY BY
ONE FASTENER ROW AFTER THE FRAME OR STRINGER.

CUTOUT Ih SKIN I3 LIMITES To » _ENGTH OF
HALF A FRAME BAY AND A WIDTH OF ONE
STRINGER BAY.

REFERENCE FOR THE SKIN THICKNESS IS THE
MAXIMUM THICKNESS OF THE CHEMICALLY MILLED
POCKETS ARQUND THE DAMAGE, (REFER TO FIGURE 201).
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o Niutge diem.:

- Phuong dn thiét k€ sira chita a, hinh 202 khong tao duge do phing nhidn khi dong
hoc va bién dang mat bao bén ngodi nhu ban ddu. Dé tao thuon nhdn ciia miéng
Doubler, ngudi ta vat mép miéng tdp/ Doubler.

- Phuong dn thiét k€ stra chira b, hinh 204

- Cit bo bac day vo boc an mon chd trén Stringer bing bé day miéng tdp/ Doubler
dé 14p rdap Doubler & bén trong vo boc. Pay 1a viéc kho khin va 1au nhét, phai thdo g&
nhiéu.
5. Thi du vé xac dinh tai trong thiét ké.

Xéc dinh tdi trong kéo tdm Ién nhat Ft{max), vdi Fb(max) 1a 16n nhat.

Theo thi du trén ¢6 :

W=6,25In

Fb(max} = 97.000 PSI

D =0,15625 in.

Ap dung cong thitc 20, muc 2-6, chuong 11, phan L.

" Trx D x Fs¢max) 30x 0,15625 x 97.000 54.687.5

| STITY S E e S =72.750 PSI
Y 6.25 6.25

Ft*(max) = 59.000 x 1,25 = 73.750 PSI.

Str dung 1ai trong thiét k& dé tinh todn s lugng dinh tdn. DAy 1a bai todn nguoc tim
lai Ft*(max) thiél k& cta nha ch€ tao, khi biét Fh(max), s¢ lugng dinh tin, chiéu rong
chd ndi ghép.

Sai s6 F¥(max) tinh todn tai trong thiét k& so vdi tinh todn cha nha ché tao 12 s6
dinh tin quy tron dwa vao tinh todn 30 dinh tan, nhung khi tinh todn cia nha ché tao 1a
30, 45 dinh tan. Xem muc 2-b.

B. PHAN TiCH, TINH TOAN PHUONG AN THIET KE MIENG VA PHANG VO BOC
O TREN, PHIA NGOAI, O GIUA SPAR CUA CANH TAI STRINGER.

SRM B-767-3()0, mue 57-20-01, hinh 202 (wr 1,2, 3, 4, 5), trang 205, 206, 207, 208,
209. Co6 hinh vé kém theo.

1. Sé liéu cho trudc:

- Ché hong vo boc céanh sau khi cdt bo ¢é kich thude : 2,625 x 2, 625 in, ¢6 canh
song song hodc vuong goc vai xa nep/Stringer.

- VAL li¢u vo boc nguyén gdéc : 7075-T6 Alclad, day 1,1 in.
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- Cdc miéng Plate (1), (2), (3), (4); Vat lieu 7075-T6 Alclad, day tdng cOng : 0,040
in x 4 = 0,160 in, chiéu rong 5,25 in (hudng vuong gdc xa nep Stringer).

- Cic Filler (5), (8); Vat lieu 7075-T6 Alclad; bé day theo yéu cau.
- Cac Angle (6), (7); Vat léu 7075-T6; bé day nhu vo boc (hoac day hon) va kich
thude chan bio ddm di khoang céach mép dé 1ap dat kep chat.
- Vat liéu 7075-T6, tra trong céc sd tay vat lieu kim loai ¢6 :
+ Do bén gidi han kéo : Ft = 82.000 PSL.
+ Do bén gidi han cit @ Fs = 49.000 PSL

- Pinh tin ding loai : BACB 30 NM 6K v&i BACN 10 WN6; Vit lieu 7075-T6.
Pudomg kinh dinh tin 3/16" = 0,1875 in.

D0 bén giGi han cét dinh : Fs = 49.000 PSL
2. Tinh toan dé bén moi ghép tin.
a) Tinh so luong dinh tdn yéu cdu theo cho hong cdt bé: huong vuong goc voi

Stringer (vuong géc hudng sdi cdinh).

Ché cédt bo ¢ chiéu rong 2,625 in. S6 dinh tén cén thiét 1a bao nhiéu dé kep chat
miéng va (Plate) vao vo boc khi ¢6 tai trong kéo vo theo hudng vudng géc Stringer tir
mép bén nay clia Plate, tai trong truyén qua Plate sang mép beén kia ctia vo boc,

Ap dung cong thifc tinh s6 luong dinh tdn & muc 2-4, chuong 11, phén II.

127 xWx TxFt 1,27 x 2,625 x 0,11 x ( 82.000 x 1,25)
T]’ = - --------------------- T e e e P e
D* x Fs 0,1875% x 49.000
36.996,093-
R — = 21,47619
1.722,6562

© L&y chédn Tr = 22 dinh tén 12 s& dinh tdn mot hudng.

Thuc (€ theo ban vé clia SRM bd tri 25 dinh tdn 12 bao dam do bén an toan. (Hai
hang dinh tdn bén ngodi chd 16 cat bo vé hai hudng vuong géc véi Stringer).

b) Tinh s6 luong dinh tdn yéu cdu theo kich thudc miéng Plate theo huong sdi
cdnh. '

Khi thiét ké kich thudge mi€ng Plate, phan kich thude vo boc nam dudi Plate thugc
thanh phan mdgi ghép dinh tdn. Dé bao dam do hén déu kéo gifta phidn vo boc nim dudi
Plate, Plate va d¢ bén cat tdn. Vay s6 lugng dinh tdn 1a:
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1.27TxWxTxF C1,27x525% 0,11 x ( 82.000 x 1,25)

D?x Fs 0,1875% x 49.000

75.176,062
S R — = 43,6339 ~ 44 dinh tan.
1.722,6562

Tr = 44 dinh tdn & mot béen mép chd cét bo,

Thuc € ban vé theo SRM bd trf 41 dinh tén méi hudng tir mép chd cit bo theo
chiéu sdi cdnh. Nhu vat s6 lugng dinh tdn 41 so vdi 44 dinh tdn 1 ¢6 thé chap nhan
duge (&0 day sir dung he s6 an toan 1,25).

3. Phan tich phuong an thiét ké sua chita phang vo boc & trén, phia ngoai cinh
nam gitia cic Spar. _

Cdnh mdy bay 1a ddm hop, dang ddm chia, dai va nho ddn vé phia ddu mit. Canh
chiu Momen udn va xodn rat 1én. Theo chiéu sii cdnh (chiéu Spar, Stringer) chiu uén va
Xodn 16n hon chiéu tiét dién ngang cdnh (Chiéu Rib). Khi mdy bay bay, vo bgc phia
trén cdnh va cdc thanh phin két ciu phia trén chiu nén, va xoin vo boc phia dudi canh
va thanh phiin k&t cdu phia dudi canh chiu kéo va xoén.

Cénh 14 bo phan két cu quan trong nhat clia may bay.

Tir co & 1y luan va thue t&€ nha vay khi sira chita cdnh ¢dn ¢6 tinh todn, phan tich
chinh xdc, ty my, va ¢6 he 53 an todn thiét k& ian.

- Han ¢hé€ kich thuée chd hong sira chita (Max 20,0D) vi han ch& dnh hu0mg nhiéu
dén do bén va tinh toan ven clia cinh.

Bén kinh lugn géc chd hong cit bo ion (R 6,0D) d€ han ché tap trung dng sual ¢
goc. .

- Vat liéu ciia Plate giong vo boc, bé day day hon vo boc 1,45 tn. Co nghia tang do
bén lén 45%.

- Theo huéng sai canh, (Hudng Spar, Stringer) s§ liéu dinh tdn Ién hon yéu cdu 1,65
1an (hudng vuong gée Stringer 16ng 50 dinh tén, hudng sai cdnh 82 dinh tén).

- Térng mién va/Plates day 0,16 in dugc téch ra thanh 4 Plates, mdi Plates day 0,040
in dé gidm ddn t4p trung tmg suft do mép miéng vd/Plate gay ra cho vo boc chd sira.

- Kich thudc céc Plates theo chidu sdi cdnh, cdi ndy dai hon cdi canh né lap dat
duge mot hang dinh tdn. Cac dinh tdn b8 tri so le (Zic zic) trén Plates 1ap trung vé phia
Stringer dé giam ddn tap trung Wng suat ciia miéng vd vao vo boc va tang ddn do bén va
d¢ cung vé phia Stringer.

- Angle (6, 7) 12 xa géc tang cuding do cing va bén cho chd va va ciing tao bac bé
day mong din ra hai hudng xa chd hong cét bd muye dich phan bd déu o bén va gidm
tap trung ting suAl.
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o / Y TONG CONG TY HANG KHONG VIET NAM | < .
- » = » -
\ A SO TAY HUGNG DAN TRA cUU SU DUNG SRM/
I - Dinh tan ding loai dinh tén chét ¢6 vong ty khod kep chat: La loai dinh tén chiul
! cal cao, chiu moi cao, chiu dung rung dong.
- Uu diém cfia mi€ng v sita chita &5 bén trong vo boc tao duge bé mit ngodi phing
! nhan khi dong hoc. a
(.. PHAN TICH, TINH TOAN PHUONG AN THIET KE SUA CHUA PHANG VO BOC
SPAR GIUA THANG BANG NGANG, NAM GIUA CAC STRINGER - INBOARD
CUA RIB N,8.
SRM B-767-300, muc 55-10-01, hinh 201 (W 1, 2, 3), trang 2035, 206, 207. C6 hinh
<0 vé kerh theo. <
/ , &5 0 D)
(1. S6 liéu cho truc. TS T ’
(,’l - Chd hong vo boc thang bang ngang sau khi cét stra c6 kich thudc: \5.
\ (3 x4D) x 3D = 2,25 in x 0,5625 in, ¢6 hai canh song song v6{/Stringer.)
- Vat liéu vo boc: 2024-T3 d6i vdi vo boe ¢ phia trén.
7075-T6 ddi vGi vo boe o phia dudi.
Bd day 0,11 in.
o - Céce Plates (1), (2), (3), (4), vat lidu:
pe—
2024-T3, dGi vdi vo boe & phia trén.

2024-T3, ddi vdi vo boc & phia dudi.

Bé day 10ng cdc Plates 12 : 0,040 in x 4 = 0,160 in.
Bé rong Plates 12 18D = 18 x 0,1875 in= 3,375 in
Chidu dai Plate (4) : 24D =24 x 0,1875 in=4.5 in

Céc Plate (3) dai hon Plate (4) 8D.

<

," - PO bén 'gidi han coa vat licu: \ m—————m \

{ 2024-T3c¢6  Ft=62.000 PSI e —— pom e .

| Fs = 40.000 PSI. ! & ) o
1 I\ ¥

o 075-T6 cd Ft = 82.000 PSI \
VAR Fs = 49.000 PSL/

- Filler (5), Vat licu 7075-T6 Alclad, bd day nhu yéu céu.

." | -
j - Dinh tin diing loai: BACB 30 NWGK v vong ty BACCIOM. |".
:' Gia cong ngudi 10 kep chit (s bé mat vo boc trén cénh, '}
1 Duimg kinh dinh tén 3/16" = 0.1875 in .
&_g:) l'|| bo bén gidi han cit dinh tdn : Fs = 49.000 PSI. 'll' <
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A y

[2. Tinh toan d¢ bén méi ghép tan. ]
|
|
La) Tinh s0 luong dinh tdn yéu cdu theo ché hing cdt bé: Theo hucng vuong goc voi
| Stringer.

Ap dung cong thic tinh s& lugng dinh tdn & myc 2-4, chuong I, phén II.

/A

- P6i vdi bé mat trén thang bang ngang:
127xWxTxFt 1,27 x 2,25 x 0,11 x (62.000 x 1,25)

A

@

o
&~
,'J
N
<
=
~J

/

/
(T T T e R Y
\

7 1.406.248 / ¥,>

I

]

! AT - & = = =

‘\\— i vdi bé mat dudi thang bang ngang. Jm—————

l27x22‘ix011x(82()()()x12‘3) 32.218,312
T T = 18 dinh tan
| 0,1875% x 49.000 1.722,65

\ So véi ban vé ctia SRM ba tri 21 dinh tdn méi hudng tir mép chd cat bo theo chiéu
— i vudng, gé¢ vat Stringer so vai 18 dinh tan tinh todn 132 chip nhan duge, tang thém do
bén cho mdi ghép dinh tdn.

(

b) Tinh ¢ hrong dinh tdn yéu cdu theo ché hong cdt bé : theo hudng song song voi
Stringer.

Ap d‘L_mg cong thiic tinh s¢ lugng dinh tdn & muc 2-4, chuong 11, phéan II.

- D3i vii b& mat trén thiing bing ngang:

T = oo = l{/ -------------- = 4,33}z 5 dinh tin <«
0,1875% x 40.000 N\ 1.406,25 /
_____ / 3
dg_)giS_v ’q’}‘laé mit dudi thiang bang ngang: />
! 127xWxTxFt 127x0,5625x()le(820()0x125)n ,
PTY = —ommmmm e S e h
I |
i D’x Fs 0,1875% x 49.000 ‘.l
| |
". 8.054,57 . ,n'
< 'll e = 4,67 = 5 dinh tan. ,n' <
< - 1.722,6562 !
< Q3D

0

\
J

v

(

(

V

(\

(\



/

IS
l:

\

\
)

(

I

\

(

0

(_\

,\\
fioes22]

S
1 7
1
|
: \
DOEING 87 .
\
767-300 [,
.l STRUCTURAL REPAIR MANUAL . . e
! G20
i !
¢
THIS LINE MUST BE REPAIR
PARALLEL TO STIFFENER (5Ym)
&D (TYP) '
, ]
\ ' 1.25 N
f N MAXI N £
! _
A . + cuTouT
/ | . |
0.50 » MIN / 2.5 (TyP)
/
{
4 -
0 (Tvp) \ \
e e M A e e N e 3 (TYP)
:;;r BACR1SFV6KE
0.50 R MIN (TYP)S @
1 2 ¢
&
I!EPIAIR
\ s !
CUT OUT AS REQUIRED /\/ l|
H !
————————— é) S,
(SECTIONSA-R o
\
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-~ c,
< <

Horizontal Stabiltzer Interspar Skin Flush Repair
Bétween Stringers - Inboard of Rib No. 8
Figure 202 (Sheet 3)

230 55-10-01
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: BOEING 787 |
|
,' 767-300 '.‘
.' STRUCTURAL REPAIR MANUAL b
| P <
| REPAIR INSTRUCTIONS NOTES r <
11, brill out existing fasteners in the skin to + REFER T9 THE FOLLOWINGIWHEN USINGQOTHIS)
<~ stringer attachment as required. REPAIR: ,'
2. Cut out damaged portion of skin to glve a 51-20-01 FOR PRATECTIVE TREATMENT OF NETAL
rectanguisc hole uith radiused corners. Bo 51-20-05 FOR SEALING 0F REPAIRS
not cut into stiffener. 1 stiffener iy -
d d fer to 33-10-03,
amaged, refer 3 $1-40 FOR FASTENER CODE, REMOVAL, INSTAL-
3. Make the repsir parts. LATION, HOLE SIZES AND EDGE MARGINS
4. Assemble the repair parts snd drill the 51-10-01 FOR AERODYNAMIC SMOOTHNESS
fastener holes. REQUIREMENTS
S. Remove the repair parts. $1=21 OF THE T47 MAINTENANCE WANUAL FOR
INTERIOR AND EXTERIOR FINISHES
6. Bresk sharp edges of original and repair
parts 0.015R to 0.0308. S1-31 QF THE 767 MAINTENANCE MANUAL FOR
SEALS AND SEALING
<1 7. Remove alt nicks, scratches, burrs, sharp
edges and corners from ortginal and repair A 202¢-13 FOR UPPER SKIN. 7073-T4 foR LOWER
parts. SKIN. FOR MATERIAL GAGES, SEE TARMLE I
8. Alodize repsir parts 1 thru 4, the cut CLAD 2024-T3 FOR UPPER SKIN. CLAD 7075-76
edges of repatr part 3 and the cut edges of FOR LOWER SKIN, SAME THICKNESS AS SKIN
the original parts per 51-20-01.
[€] oPTiOMAL REPAIR FASTENER:
9. Aovply one coat of Sns 10-79, type 111 ) BACB3IONW( K BOLT WITH BACCIOM COLLAR. SEE
. priser to the repatr perts and the cut TABLE 1 FOR FASTENER SIZE. COLD wORK
edges of the originsl parts in sccordence FASTENER HOLES ON UPPER SKIN PER $1-40-09
with 5t-24 of the 767 Maintensnce Manual, ‘
[B] 1F WOLE IS DAMAGED, USE NEXT SIZE FASTENER.
10. Install the repsir parts. 1iInstall rivets GRIGINAL DEPTH OF COUNTERSINK MUST BE MAIN-
wet with pns 3-9%, - TAINED. MICROSHAVE FLUSH PROTRUDING
PORTION OF FASTENER HEAD PER 51-10-01
11, Fill gap between parts with serodynamic
smoather (BMS 3-79 or BMS 3%-93). Sy s
MB0L
12. Restore original finish per 31-21 of the
< 767 Meintenance Manual, ) + ORIGINAL FASTENER LOCATION
@ REPAIR FASTENER LOCATION
Fant B
P = = YT - S~
=~ /\_ ______ >‘—__./) / \\
\‘_/
<> <> <
<> <_‘>
! ‘
;'Horizontal Stabilizer Interspar Skin Flush Repair
l' at a Stringér - Inboard of Rib No. 8 :
r Figure 203 (Sheet 1) ,
|
| 55-10-01
| - L
|
< \
F %| 300 Page 208
\
\_/ || Nov 15/90
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;'rénc CONG TY HANG KHONG VIET NAM
SO TAY HUONG DAN TRA CUU SU DUNG SRM

SO lugng dinh tdn yéu cdu trong ting vai do bén chd vo boce hong bi ¢it bo 14 S dinh
1dn.

c¢) Tinh todn 56 lugng dinh tdn yéu cdu theo kich thudc miéng noi (Plate) o huing
song song Stringer.

Phan vo boc ndm dudi Plate 1a thanh phdn mdi ghép ndi. Tinh s¢ lugng dinh tén dé
bao dam luc cdt dinh tdn bing luc kéo diit phdn tdm vo boc & dudi Plates.

- DGi vai bé mat trén thang bing ngang:

L27xWxTx I 1,27 x 3,375 x 0,11 x ( 62.000 x 1,25)

P*x Fs 0,1875% x 40.000

36.540,281
o ——— = 25,9842 ~'26 dinh tan.
1.406,248

- D6i voi bé mat dudi thang bing ngang:

127 x W x Tx Ft 1,27 x 3,375 x 0,11 x ( 82.000 x 1,25)

T]f = el gy S
D’ x Fs 0,1875% x 49.000
. 48.327,468
‘ Tr = cmmomemmmcemees = 28,054 = 29 dinh tin.
1,.722.6562

. Theo ban vé cua SRM 18 dinh tdn.

Theo tinh 0édn s lugng dinh tdn yéu cau cia chd hong cit bo cdn 5 dinh
tan.

. Theo tinh odn s3 lugng dinh tan yéu cdu cia mai ghép chong can 29 dinh
tan.

Chidu ngang chd cit bo nhd. DE ba tri hop Iy midng v theo ca hai hudng vira dam
bdo do bdi, vira giam 14p trung ting sudl do micng v gy ra cho vo bye nén {8y 18 dinh
tdn va ba trf nhue SRM 1A bao dam duoc.

3. Phan tich phuong 4n thiét ke sita chita phing vo boc giita Spar thang bing
ngang, nim gitra Stringer - Inboard ctia Rib N.8.

Thang bing ngang cu tao la ddm hop, dang dm chia, dai, nho dan ra hai ddu mdt.

Dudi tac dung cua trong lugng ban than thang bang ngang, vo boc phia trén va céc
thanh phdn k&t cAu phia trén chiu kéo, vo boe phia dudi va cdce thanh phan két cAu phia
dudi chiu nén.
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TONG CONG TY HANG KHONG VIET NAM
SO TAY HUONG DAN TRA CUU SU DUNG SRM

Thiang bang ngang 1am viéc chiu udn va xoén 1a chii ydu. Thang bang ngang 13 "gid
dd" banh l4i va co cau diéu khién banh 14 ten xudng (do cao) cia mdy bay. Do la bo
phan két cau quan trong.

Tir tinh todn phan tich trén nén trong sira chita thang bing ngang cdn dac biét chi y.

- Kich thuéc chd hong cét bo & vo boe phéi han ché. Tuy vi tri cu thé ma ¢6 phuong
an stra chira thich hyp.

- Vat liéu cédc Plates sira chita cd ciing vat Héu vdi vo boc va day hon vo boc 1,45
1an, cé nghia do bén dugc tang cudmg 16n.

- Theo chidu doc thang bing ngang (chiéu song song Stringer) tang cudong dd bén
i¢n nhidu 14n (3.2 14n) bang chiéu dai cia Plates va sd lugng dinh tan.

- B¢ giam tap trung tmg suat & vo boc do cdc Plates gay ra, cdc Plate duge vdt doc
ra hai phia gan Stringer dé phan ba do hén tang ddn clia méi ghép vé hai bén Stringer.
Ban kinh luon ntho nhat R 0,5 in. |

- Dinh tdn diing loai dinh tdn chdt véi vong (¥ kep chat. Dinh tdn nay chiu cil cao
va chiu moi khi cé rung dong.

- Sira chita vo boc phia trén thang béng ding vat liéu 2024-T3 [a loai vat liéu vira co
do bén va do déo dai 161. Dung vat lieu ndy & chd chiu kéo 1a hop 1y.

Cic 16 dinh tan & day phai gia cong ngudi dé tang do chiu moi khong nui, rach.

- Sira chita vo boc, phia dudi thang bang ngang ding vat lieu 7075-T6, 1a loai vat
licu ¢G do bén, chiu cilt cao hon vat licu 2024-T3, nhung dO déo dai nho hon vat liéu
2024-T3.-Dung vat li¢u nay & chd chiu nén 12 hgp Iy,

- Phuong an thi¢l k€ slra chita phing ¢6 e diém: tao duge mat phang nhan khi
dong hoc.

D. TINH TOAN SO LUUNG PINH TAN CAN THIET PE SUA CHUA NOI XA GOC
(STRINGER) KIM LOAI'TAM VA EP BUN.

Phuong dn thi¢t k& sira chifa No6. Sira chiia xa géc kim loai t4m va ép din. Chapter
51-70-06, hinh 206 (1 | dé&n 6), trang 201 d&n 206, SRM F-70.

Theo hinh 206 (1 3), trang 203, bang 2 (C6 hinh kém theo).

Gia thiét sira chita cy thé xi goc ¢p dim FoN1-2302 ¢6 kich thude : 20 x 20 x 2 mm
[0,7874 x 0,7874 x 0,0787 in} phan xa goc ndi day 2,5 mm.

Do bén gigi han cha vat licu t&m 2024T3 Alclad tra & bang co tinh cia vat licu kim
loai ¢

UST, Ft = 62.000 PSL.
UST, Fs = 40.000 PS1.

binh tn : NASI0Y7ADS, Val hcu 2117T4, duomg kinh dinh tdn 57/32
(0,1563 in) ‘ ’
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Vo ]
Do bén gidi han cat dinh, Fs = 30.000 PSL
bDinh tan : HL1IOVFS, Vat ligu 707576, dudng kinh dinh tdn 57/32 (0,1563 in)
Do bén gidi han cit dinh, Fs = 46.000 PSI.
Do bén gidi han trung binh cit dinh 1a : Fs* = 38.000 PSI.
1.Tinh s6 lugng dinh tan dé ghép néi xa goc:
Theo cong thie tinh sO lugng dinh tén ¢ chuong 11, phan I ¢6:
1,27 x (W x T) x Ft
Tr = cccmmmmmmm e es
< D? x F*g
Theo hudng dan cua Flight Standards Service ctia Mechanic Airframe Handbook do
co quan thong tin tr van Cyc Hang khong M ban hanh. Trong muc sira chita Stringer
! c6 hudng din "Chiéu dai chd gdy hong cha xa gée 1a chidu dai ciia tiét dién ngang cha
I xadd”.
| . : .
! Cuthé : W =20+ 18=38 mm (1,4762 in). T =2 mm (0,0787 in).
{" Thay cdc s0 lieu vio cong thiic tinh ta c6: o ST Y
," - 1,27 x 1,4762 x 0,0787 x 62.000 9.146,53 1‘\|
X0 ," L e T T '\
{ 0,1563% x 38.000 928,32 ]
|
| 1
<> “L = 9,85 dinh tdn, 14y chan 10 dinh tin. ,:'
] Néu 4y he¢ s¢ an toan 1,25 (tang 25%), s& dinh tan 12 12 dinh tdn cho mot phia ché

-
~———

ndi xa goc.

Theo nhu phuong dn tinh todn ciia SRM chi ¢o 8 dinh tdn mdi phia, it hon tinh (o4n!
] g p

1,85 dinh tdn 12 chua that phuc héi do bén ban ddu. D& bio dam phuc hdi do bén thi
mdi phia chd ndi 1a 10 dinh tdn. Con dé tang cudng do bén cho mdi noi phai cé 12 dinh
tdn cho méi phia chd ndi. Téng sd dinh tan cho méi ghép ndi xa goc 1 : 24 dinh tan.

2. Phan tich phuong An thiét ké sua chira noi xa goc cia SRM.

- Theo (ai Hieu chd ndi xi dimg hai loai dinh tin:
+ Phan canh xa goc 1ép xdc vai vo boe ding dinh tédn ghép ndi la
NAS 1097 ADS, Vat liéu 2117 T4 ¢6 dwdng kinh 5/32" (00,1563 in).
Do bén gidi han cit : Fs = 30.000 PSI,

e ——— -
—_— —_—— T

b

+ Phin canh xa ding dung dinh tdn ghép ndi la:

HLIOVFS, Vat licu 7075-T6 duomg kinh 5/32" (1563 in).

Do bén gidi han cit 13 : Fs = 46.000 PSI.

D bén gidi han ¢t trung binh dé tinh todn 13 : Fs* = 38.000 PSI.
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- Theo SRM tinh todn sd lugng dinh tdn ding cho mdi ghép dinh tin chua bao dam
do bén dwoc phuc hdi. S§ dinh tdn t8i thiéu cho ¢4 mdi ghép 1a 20 dinh tén, tdc 1a c6 5
hang dinh tdn vé mdi phia chd ghép ndi gidp mai.

- Khoang cdch mép cia dinh tdn gdn 10 mm (0,3937 in), béng 2,5D 1a 16n hon tiéu
chudn t6i thiéu (2D).

- Budc dinh tdn theo bude hién ¢d & vo boe (tir 4D dén 6D).

- Xa gdéc ndi ¢6 ciing vat lidu va kich thude vdi xa gée nguyén gde, nhung bé day 13
2,5 mm, tang 25% do bén so véi xa gée nguyén goc.
IV. LUA CHON VA THAY THE VAT LIEU SUA CHUA MAY BAY.
1. Lua chon va thay thé vat liéu tim.

| Bat ky & dau hu hong, chuyén vién k§ thuat phai sir dung vat liéun gi6ng foai vt liéu
| ban ddu, c¢6 bé day 16n hon chd vo boc sira chita dé tiét dién ngang cla mléng va 1on
lh(m hoac bang tiét dién ngang v liéu chd siva chita. FAA chap nhan sé tay sira chita
'kél cdu may bay (SRM) clia nha ché tao phai cé bang vat lieu lhay th€ da duge cong

i nhan

," J ¢Ol bén trai bang, danh muc vat liéu ¢6 (hé dmjc thay th& h-:mg danh muc ha?mgi|
,l' ngang phia trén 12 vat licu ¢6 th ding thay thé. Mdi ¢ ¢dt nhau ciia mdi hang vat li¢u
va cot vat licu thay thd, ¢é h¢ s hi¢u chinh bé day. Nhan bd day vat licu nguyén gOL,
'||v Gi he sd hicu chinh, duge bé day vat licu thay (h&. Chi ¥ rang khi vat licu khong ma,
| duge thay thé cho vat liéu ma, cdn bé sung bao ve khoi gi. |

b

(/ Trong lya chon va thay th& vat li¢u sira chita mdy bay cAn ndm cdc nguyén tac
\ chung:

| - Phan tich nguyén nhan hue hong: Néu nguyén nhan hu hong ding do hoat dong
i [ binh !hlr(mg_,, cln phai ¢chi y tiing rong (ing thude tinh phit hop vdi thuoe tinh cha két
, cfu. Tuy ring A0 bén fa tinh chat quan trong, chuyen vien ky thuat phai cdn than khong
| coi ngang do ciing vdi do bén. 'IrunL, tinh trang nhat dinh ndo do dd déo cha két can
' phai déng vai (rd quan trong trong xdc dinh do hén ciia bo phan mdy bay.

Tnnu_ trudmyg hop nhar vay chuyén vien ky thuat phai tudmg trinh chd hong thich
| ddng ricng. Néu nguyén nhan chd hong khdng (he gia dinh hop iy, Lhuya,n vicén k¥ thuét
' s& nhan duge sy gitip A clia nha ché tao trong viée md rong rict 1y stra chita Nhitng sira
'ch(’ra bat ky khong duge su chap nhan ciia nha chd tao, phai duge chap nhan bai FAA.

-
~———

o
1
|
1

I
|
I
1

i - Can bao dam vat licu sit dung 0 tat ca chd thay the hode tang cuing la gidng vau

': licu dwge sir dung & k&t cffu ban ddu. Khi phai thay the hgp kim yéu hon vat licu hdn‘
I dAu sira chira, vat licu ¢ kich thudc diy han dé biao ddm do bén Gi¢1 di¢n ngang luum,|l
{l dwrong. Nhung khong [am ngugce lai; do 1a khong duoge thay the vat licu 18t hon ¢6 kich |
| thude mong hon. G day ¢6 su khong dong nhat 13 vi mot vat licu ¢6 thé chiv bén kéu,l'

|l(m hon vat lieu khde, nlumg do bén nén kém hon, hodc nguge lai. |
I
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Fokker 70
STRUCTURAL REPAIR MANUAL
A rember of
Deutsche Asromect
EXISTING FoN1-2302 SPLICE PART. FASTENER IN SKIN-FLANGE FASTENER IN -
EXTRUSION {5.322/202473 FREE FLANGE
clad) THICKNESS OF THE SKIN
REFER 51-30-02 THICKNESS 1.0 mm 1.2 mm MORE THAN 1.2 mm
mm in (0.040 in) {0.050 in) (0.050 in)
20 X 20 X 1,5 2.0 {0.08)
20 X 20 X 2 2.5 {0.10) NAS1097AD3 NAS1097AD5 HL11VF5 HL10VFS
20 X 25 X 1,5 2.0 {0.08)
20 X 25 X 2 2.5  (0.10)
20X 30X 1,5 2.0 (6.08)
20 X 30 X 2 2.5 (0.10) HL10Y¥FS HL10VF5 HL11VF5 HL10VF6
25 X 25 X 1,5 2.0 {0.08)
25 X 25 X 2 2.5 (0.10)

Material and Fasteners for making a Splice in a FoN1-2302 Section
Table 2

For Hi-lok HL1OVFS and HL11VF5 use Collar HL70-5
For Hi-1ok HL10VF6 use Collar HL70-6

NOTES: 1.

2. If the head or collar of a fastener will be close to the radius of
a profile, use a filler to make sure that the fastener seats
properly.

NEW SECTION
REFER TO TABLE 1

— SPLICE SECTION

SKIN REFER TO TABLE 2

, - ]
[ —X D)

4 FASTENER THROUGH SKIN-FLANGE. REFER TO TABLE 2 /
< FASTENER THROUGH FREE FLANGE. REFER TO TABLE 2

+ EXISTING OR SAME FASTENER COUNTERS INK

USE SHIMS IF A MISMATCH IS MORE THAN 0.2 mm H0.008 inl
: 0.2 am (D.008 1ni

MINIMUM

Fig. 206 Repair to Extruded and Sheet-metal Sections

(sheet 3 of 6 )

234 Repair No. 6
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Fokker 70
STRUCTURAL REPAIR MANUAL

A rrnier of
Deutscre

Agrosoece

8. Equivalent sheet metal profiles for FoN1-2302

WARNING: BE -CAREFUL WHEN YOU USE THE CONSUMABLE MATERIALS. OBEY THE
OPERATOR'S AND THE MANUFACTURER'S HEALTH AND SAFETY INSTRUCTIONS.

A. Tables 3A and 3B give the sheet metal equivalents to replace extruded
sections FoNI-2302. Table 3A gives an equivalent made of a single sheet,
table 3B gives an equivalent made of a double sheet.

B. No equivalents are allowed for section FoN1-2302 (60 x 60 x 5)
. Refer to table 3A or 3B and find the applicable splice equivalents.
D. Make the replacement section from 5.322 (202473 Alclad). For the bend radii
refer to 51-21-02. Remove all burrs.
E. Do an alodine 1200S treatment (51-24-01) to the parts. Apply primer Aerodur
$15/60, or equivalent.
[ T
A! mi
: i ]
1 o j_ R _.L*
8 ! L& T
F100-SRM- 055172 F100 - SRM - 055173
EXTRUSION FORMED SHEET METAL EQUIVALENT
FoN1-2302 (MATERIAL 5.322)
A B t Al Bl t R
mm mm mm mm (in.) mm (in.) mm {in.) mm (in.)
15 15 1 15 (0.6) 15 (0.6) 1,2 (0.050) 2,5 (0.10)
15 15 1,5 15 {0.6) 15 (0.6) 2 (0.080) 4,0 (0.16)
15 20 1,5 15 (0.6) 20 (0.8) 2 (0.080) 4,0 (0.16)
20 20 1,5 20 (0.8) 20 (0.8) 2 (0.080) 4,0 (0.16)
20 25 1,5 20 (0.8) 25 (1.0) 2 (0.080) 4,0 (0.18)
20 30 1,5 20 (0.8) 30 (1.2) 2 (0.080) 4,0 (0.16)
25 25 1,5 25 (1.0) 25 (1.0) 2 (0.080) 4,0 (0.16)
15 20 2 15 (0.6) 20 {0.8) 2,5 (0.100) 4,0 {0.16)
15 25 2 15 (0.6) 25 (1.0) 2,5 (0.100) 4,0 (0.16)
20 20 2 20 (0.8) 20 (0.8) 2,5-(0.100) 4,0 {0.16)
20 25 2 20 (0.8) 25 (1.0) 2,5 (0.100) 4,0 {0.16)
20 30 2 20 (0.8) 30 {1.2) 2,5 (0.100) 4,0 (0.16)
25 25 2 25 (1.0) 25 (1.0) 2,5 (0.100) 4,0 (0.16)

Formed Sheet Metal equivalents for FoN1-2302
Table 3A

Fig. 206 Repair to Extruded and Sheet-metal Sections
(sheet 4 of 6 )

Repair No. 6
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$O TAY HUGNG DAN TRA CUU SU DUNG SRM

Thi dy . Dac tinh co khi ciia hgp kim nhom 2024-T va 2024-T80 1a so sdnh & dudi
day.

Thi du hop kim 2024-T thay thé cho hop kim 2024-T80, vat liéu thay thé 6 bé day
kém hon Jam gidm do bén nén. Truomg hop khdc, néu vat licu 2024-T80 thay cho vat
lizu ban ddu 2024-T, vat liéu thay the c6 bé day kém hon Iam giam do bén kéo. Gidng
nhu do bén udn va xodn cia nhiéu bo phan kim loai tdm va dng 1a phu thuoc ddu tién
vao bé day nhiéu hon do bén nén va cat cho phép. Tai liéu tham khao SRM 51-30-00,
51-31-00.

2. Lua chon va thay thé dinh tén.

Pudmg kinh than dinh 1dn lya chon phit hgp vdi bé day vat liéu tén. Quy tic chung
"Pudmg kinh dinh 1dn $& khong nho hon ba 18n bé day ciia tdm day hon”,

Dinh tdn thong dung nhét Iya chon dé 1ap rdp va sira chita mdy bay c6 duimg kinh
than trong khoang tir 3/32" (2,381 mm) dén 3"/8 (9,526 mm).

Nguyén tac lya chon dinh tdn c6 vat liéu giong ky hi¢u hgp kim vat liéu tdn ghép.
Thi du : Sir dung dinh téan 1100 va 3003 vao bo phan ché tao tir hop kim 1100 va 3003,
va dinh tan 2117-T va 2017-T vao bd phan ch€ tao tir hgp kim 2017 va 2024.

binh tdn 2117-T la thuong sir dung cho cong viée stra chita chung, vi n6 khong yéu
cdu xir 1y nhiét, né da mém va bén, va chdng gi cao khi sit dung vdi hdu hét cdc hop
kim nhom.

binh tdn 2024T ]a bén nhél trong céc loai dinh tdn hgp kim nhom va sit dung & bo
phan chiu tng sudt cao. Tuy nhi¢n nd phai xir Iy nhi¢t trude khi tdn. Khong bao gio
dugce thay thé dinh tan 2024-T bang dinh tin 2117-T.

Thay th€ dinh tdn dting loai vat liéu va kich c@ dinh tdn hién dung néu kich ¢ nay
lap diing va 1am kin 16. Néu khong, nhitng 16 ndy cdn duge khoan, doa 18 dé 1ap dinh
tan Ion hon mot kich co kich thudce.

Nguyen téc co ban cha lua chon va thay the dinh tén 12 bio dam do bén cit dinh tdn
tuong duong hoac 16n hon.

Khi sita chita dinh tén, chon duimg kinh dinh tén t6i thiéu bang ba I4n bE day (Am
day hon. Co thé chon dudmg kinh I6n hon mot kich ¢ kich thude hodc hon, s6 lugng
dinh tdn giam, d¢é tdng do bén cdt dinh t4n clia moi ghép vAn bao dam khong ddi. Tai
liéu tham khao SRM 51-40-00, 51-43-00, 51-43-11, 51-43-12.
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réng CONG TY HANG KHONG VIET NAM
$0 TAY HUGNG DAN TRA CUU SRM

MOT SO PHU LUC

PHU LUC 1. KY HIEU VA TRANG THAI NHIET LUYEN HOP KIM NHOM MY
(Tong sé 4 trang)

1. Ky hiéu hgp kim nhom My.
K¥ hi¢u hgp kim nhom bang mai s6 gdm 4 chii s6, sd thif nhat chi thanh phén
hop kim chinh.

BANG 1. KY HIEU HOP KIM NHOM PUC VA HOP KIM GIA CONG BANG AP LUC.

NHOM HOP KIM NHOM MA SO IOP KIM NHOM GIA ~ MA SO HIQP KIM
CONG BANG AP LUC NIIOM PUC

Nhom 99% hoac cad hon lx'_)'i__).;_____ 1xxx

...........................................................................................................................................

Manganese/Mn (mangan) 7 3xxx " Khong e

Mapnesium Mg (magnhe) Sxxx 0 SXRX

P Eﬁ(‘&ng e

Thanh phin khidc BXXX Oxxx

Vi du: Ky hiéu hop kim nhom 202472, 2117T4

2 . 24 T2

0
-

CHE DO NIIET LUYEN T2

HOP KIM NHOM DAC BiET

BIGN TINIEHOAC HAN CHE PIHA TRON
HOP KIM N1IOM - bONG

2 17 14

L CHEbO NIIEY LUYEN T4
NOP KIM NILOM CAT TIEN
BIEN TINII

HGP KIM NIIOM - PONG
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TONG CONG TY HANG KHONG VIET NAM
- = -
: SO TAY HUONG DAN TRA CUU SRM

PHU LUC 1. KY HIEU VA TANG THAI NHIET LUYEN HOP KIM NHOM MY
(tiép theo, trang 2/4)

Cz}é: chu trinh nhiét luyén hgp kim nhom. Xem hinh 1-1.

C
1000
SO g |- .
Khoang nhitt dd
Buat Chung cho I-mp kim
ADn - )
700
= AN
sl
- !
@ 510 - Z
= e -
Z. £z o
A = =
200 |- o 5
E ]
Eq L -
:
— 2 L]
%) 2m g
[\ =)
o
RY ¢
1 1 1 1 i 1 1 k
) Thoi gian, giv I gi

A- U/ram dé khir bién cting gia cong ngudi
B- U/ram dé 1am déo hgp kim da nhiét luyén
C- To6i/ nhi¢t luyén (nung kim loai d¢n khi hgp kim hoz tan vao dung dich dac)
D- Ram lam giam tmg suat
E- Hod gia (nhén tao)
Hinh 1-1. Cdc chu trinh nhiét luyén hop kim nhom.

2. CHE PO NHIET LUYEN HUP KIM NHOM MY.
Yéu (& quan trong ctia hop kim nhom thé hi¢én ¢ ché do nhiét luyén hodc tr s¢
do cing. Chit hodc sd ditng sau ma s6 hgp kim 13 thé hién ché do nhi¢t luyén
hodc tri 0 do citng.

Bing 2. Ché dé nhiét luyén

XXxx-F Nhu da ché a0
XXXX-W Xir Iy nhi¢t dung dich (chi hgp kim ¢6 do cing hod gii i nhidn)
Xxxx-0) [J dé 1am déo hop kim di nhict luyen ( chi hgp kim gia cong dp luc)

xxxx-H Bicn cting (gia cong ngudi dé ¢d do bén 1n), chi hop kim nhom gia
cong bang ap luc.
xxxx-T Nhiét luyén san phdm khéc vdi nhict luyen F, O, H.

Chii y: 1. Ding sau H ¢6 hai, hoac 3 sd chi miic do bién cing gia cong ngudi.
2. Pung sau T 6 hai, hodc 3 sd chi su thay ddi ch€ do nhi¢t luyén
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rﬁug CONG TY HANG KHONG VIET NAM
SO TAY HUOGNG DAN TRA CUU SRM

PHU LUC I. KY HIEU VA TRANG THAI NHIET LUYEN HOP KIM NHOM MY

(1iép theo. trang 3/4)

2.1. Ché do nhiét luyén hop kim nhom cé thé nhiét luyén

BANG 2. CHE PO NHIET LUYEN HOP KIM NHOM €O THE NHIET LUYEN

CIE O NHIET
LUYEN CAI TIIEN
( Giam do ciing va
tang bén, do déo)

PINH NGHIA

-0

-T3

-T36

- T42

- TS

-Té
- T2

- T351, -T451

- T3510, -T3511
- T4510, - T4511
- T651. - T851

- T6510, - T8I0

-T6511, - T8511

- T652
- T8l

- T86

-F

Rdm/ﬁ ke'l linh lai (r..hi doi VUi san phﬁm gia u’)ng, dp hre) dé co
Rdm/u (th doi Vo htff) .].(IIITI nh(“)m duu) . )
Xu Iy nhiét dung dich san pham gia cong nguoi bing dit mong
va nan thang 7
Xir 1y nhi¢t dung dich san phim da gia cong ngudi dé giam 6%

docing

X ly nhlcl dung du.h 7

Xir 1y nhict dung dich do ngudi sir dung, khong k& nhiét luyén
trudic (dp dung cho hop kim 2014 va 2024)

Hoa gia nhan tao (dang cho hgp kim nhom dic)

Xt 1y nhi¢t dung dich va hod gia nhan tao _
Xir Iy nhigt dung dich va hod gia do nbll(fl str dung kh(mg:, ké
nhi¢t luyén trude (ding cho hop kim nhom 2014 & 2024)

Xir 1y nhiét dung dich va lam giam dng suat do kéo gidn dé do

bdn khong déi tir 1-3%., phu thude vao két qua

Xir Iy nhi¢t dung dich 1am giam dng sudt do san phdm bi kéo
gifin dé& do bén khong déi tir 1-3%., hod gia nhan tao

Xir Iy nhi¢t dung dich san phdm da ¢ ép nén dé ¢6 do bén khong,

| déi va sau ddb hod gid nhan tao

Xt ly nlm,l dung dich san pham gia cong nguoi do dét mnn;:,”

“hodc kéo gidn, va sau dé hod gia nhan tao

X Iy nhict dung dich sdan pham gai cong nguoi lam giam 6%,
sau do hod gia nhan tao

bDaoi vai hop kim gia cong dp lue, nhu da ché (o,

Khong gigi han dac tinh co hoc.

badi vdi hop kim nhom dhic, nhir chd tao
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) réﬂg CONG TY HANG KHONG VIET NAM
- = -
SO TAY HUONG DAN TRA CUU SRM

PHU LUC I. KY HIEU VA TRANG THAI NHIET LUYEN HOP KIM NHOM MY
(tiép theo, trang 4/4)
3.1. Ché do nhiét luyén hop kim nhom khong thé nhiét luyén

BANG 2. CHE PO NHIET LUYEN HOP KIM NHOM KHONG THE NHIET

LUYEN
CHE DO NHIET
LUYEN CAI THIEN DINH NGHIA
( thay d6i bén, dé MINH NGH
cimg va do déo)
-0 Ram/a ké&t tinh lai (chi doi véi san phém gia cong 4p luc) dé ¢6
o) JICLluyén 1am mém nhdl sin phdm giacongdplye

- H12  Nhiét luyén cai lhlen con 1/4 (16  cling bién dang (blén ciing)

SH14 | Nniet luyen cai thien con 1/2 o ciimg bién dang (bién cing)
H16Nh‘e‘ luyén cai ‘h'e“ con 7’/4 do ciing bién dang (bién cing)
CHIS L Nhiet luyén cai thien gilt day dt do cing bién dang (bien cing)

Bi bién citng va ram cuc b dén nhu,t luyen cai thién con 1/4 do

- H22 -
oo S8 DIEN dang

) H24 Bi bicn ciing va ram LlIL ho dén nhu,{ Iuyt,n cai lhl(,n con 12 dO

'! ) SN, DICD d““&
Bi bién ciing va ram c.m, bo dén nhlél Iuyén cai lhu,n con 3/4 dO

- H26

. oo U DIEN d“"?; ................................
Bi bign ctmg va ram (,m, bo dén nhiet luyt,n cai thién gidf hoan
- H28
: e 1080 4O "““b bi¢n dang
Bi bién ctng va sau khi on dinh. Nhiet Iuym cdi thien cudi umg,
- H'%Z
g SO0 1/4 4O NG
Bi bich ciing va sau khi on dmh Nhlu Iuy(,n Cai lhlm cudi Lunb
- H?4
e SON1/2 A0 G
Bi bicnh umg_, va sau khi on dmh Nhu.l Iuym cai lhu,n cudi Lll“}:,

- H?ﬁ
. e SO 4O NG

i H”%X Bi bi¢n cting va sau khi dn “dinh. Nhigt Iuym chi Ihu,n cudi ulng,

e 510 NOAN t0AN dO cling
CHU2 N eh o vl dac tinh e hoe cu the
bDoi vai hdp kim g gm LOn;:, ap !m, nhur da ché lan.

-F Khong gidi han dac tinh co hoc.

' bai vai hap kim nhom dic, nhu ché tao
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ALUMINUMS: COMPARATIVE COMPOSITIONS, CHARA CTERISTICS, AND APPLICATIONS®
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COMPARATIVE
CHARACTERISTICS
NOMINAL COMPOSITION, % COM.-
z (Not Specified Composition) MERCIAL SOME APPLICATIONS
=) “
5 FORMSt " - E 2
z g & :s g Ee= §=
¥ : g 5 3 g L3
[]
< E S& £ 223 E £
EC 99.45 Al min STEPBW A-A D-C A-A 27 10 Electrical conductors =
1060 99.60 Al min STW — — — 20 10 Chemical eguipment; railroad tank cars.™
1100 99.00 Al min, 0.12 Cu STEBWFO A-A DC AA 24 13 Sheet metal works; spun hollow ware °
:}: 1145 99.45 Al min SO A-A D-C A-A 28 12 Foil; light sheet metal work
2011 5.5Cu, 0.5 Bi, 0.5 Pb BW C-C A-A D-D 60 — Screw machine products by
2014 4.4 Cu, 0.8 Si, 0.8 Mn, 0.4 Mg STEBF CC BB B-C 70 27 Truck frames; aircraft structures \
2017 4.0 Cu, 0.5 Mn, 6.5 Mg BW C B B-C 62 26 Screw machine products, fittings
2018 4.0 Cu, 0.6 Mg, 2.0 Ni F C B B-C 6] — Aircraft engine cylinder heads and piston
2024 4.5 Cu, 0.6 Mn, 1.5 Mg STPEBW C.C BB BB 75 27 Truck wheels; screw machine products;
aircraft structures
2025 4.5 Cu, 0.8 Si, 0.8 Mn F C-D 8B B-B 38 25 Forgings; aircraft propetlers
2117 2.5 Cu, 0.3 Mg wB C C B-C 43 — Rivets and redraw rod
2218 4.0 Cu, 1.5 Mg, 2.0 Ni F C B B-C 48 — Jet engine impellers and rings
2219 6.3 Cu, 03 Mn, 0.10V,0.15 Zr SEF B B A 70 25 Structural vse at high temperatures {to
6 F); high-strength weldments
2618 2.3Cu, 1.6 Mg, 1.0Ni, 1.1 Fe F C B B-C &4 — Aircraft engines (temperatures (o 450 F) o
3003 1.2 Mn, 0.12 Cu All forms A-A D-C A-A 30 16 Cooking utensils; chemical equipment;
: N pressure vessels; sheet metal work;
builder’s hardware
3004 1.2 Mn, 1.0 Mg S A-A DC A-A 4 26 Sheet metal work; storage tanks
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e

COMPARATIVE
CHARACTERISTICS
NOMINAL COMPOSITION, %  COM-
Z {Not Specified Composition) MERCIAL SOME APPLICATIONS
S | FORMSt -
3 -]
< e & & g - v =
2 i3 15113
- @ : = g8
g & £ 3 i 'BE
4032 12.28i,09Cu, 1.1 Mg, 09Ni F C-D D-C B-C 55 — Pistons
4043 5.0Si w — - = = = Welding wire
4343 7.5Si SwW — —_ = -~ Brazing sheet and wire
5005 0.8 Mg SWO A-A D-C A-A 30 18 Appliances and utensils; architectural
electrical conductor
5050 1.4 Mg STPO A-A D-C A-A 32 21 Builders’ hardware, refrigerator trim and
. coiled tubes
5052 2.5Mg, 0.25 Cr STBWPO A-A D-C A-A 42 28 Sheet metal work; hydraulic tube; appli-
ances
5056 5.2 Mg, 0.1 Mn, 0.10 Cr BW A-C D-C A-A 63 42 Cable sheathing; rivets for magnesium;
screen wire; zippers
5083 4.5 Mg, 0.7 Mn, 0.15 Cr SEBF A-C DC AB 352 42 Unfired, welded pressure vessels; marine,
5086 4.0 Mg, 0.5 Mn, 0.15 Cr SETP A-C D-C A-B 50 38 auto and aircraft; cryogenics; TV towers,
drilling rigs; transportation equipment;
missile components
5154 3.5Mg,025Cr STPEBW A-A D-C A-A 48 35 Welded structures; storage tanks; pressure
vessels; salt-water service
5252 2.5Mg, 025 Cr S A-A D-C A-A 39 28 Automobile trim
5356 5.0 Mg, 0.1 Mn, 0.10 Cr w — — —_ — — Welding wire
5454 2.7 Mg, 0.8 Mn, 0.10 Cr STPEB A-A D-C A-A 4 36 Weldead structures and pressure vessels;

marine service
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5456

. 5.1 Mg, 0.8 Mn, 0.10 Cr "SEP A-B DC A 56 45 High-strengih welded structures;, stofage
tanks; pressure vessels, marine applica-
tions

5657 0.8 Mg S A-A D-C A.A 32 19 Anodized auto and appliance trim

6053 0.7 8i, 1.3 Mg, 0.25Cr BwW A-B C B-C 42 16 Wire and rod for rivets

6061 0.6 Si, 1.0 Mg, 0.25 Cu, 0.20 Cr STPEBWF A-A B-C A-A 45 18 Heavy-duty structures where corrosion
resistance needed; truck and marine;

" railroad cars, furniture, pipelines

6063 0.4 Si, 0.7 Mg TPE . A-A D-C AA 42 13 Pipe railing; furniture, architectural ex-
trusions

6066 1.3 Si; 1.1 Mg, 1.0 Cu, 0.3 Mn TPEBF B-C DB A-A 57 22 Forgings and extrusions for welded struc-
tures

6101 0.5 Si, 0.6 Mg TPEB A-B B-C AB 32 14 High-strength bus conductors

6151 1.0 Si, 0.7 Mg, 0.25 Cr F A-B C .AB 48 — Moderate strength intricate forgings for
machine and auto parts

6262 0.6 Si, 1.0 Mg, 0.25 Cu, (.09 Cr,

0.6 Pb, 0.6 Bi WB A-A A-A BB 38 — Screw machine products

6463 0.4 §i, 0.7 Mg E A-A  D-C A-A 35 22 Architectural and trim extrusions

7001 7.4 Zn, 2.1 Cu, 3.0 Mg, 0.30 Cr TEB C B D 98 32 High-strength structures

7072 1.0 Zn S A-A D-C AA M4 13 Fin stock

7075 5.6 Zn, 1.6 Cu, 2.5 Mg, 0.30 Cr STEBWF C B D 83 33 Aircraft and other structures; keys

7079 4.3 Zn, 0.6 Cu, 0.2 Mn, 3.3 Mg, EFS C B D 32 Structurai parts for aircraft

0.20 Cr 78
7178 6.8 Zn, 2.0 Cu, 2.7 Mg, 0.30 Cr STEP C B D 88 33 Aircraft and other structural uses

* Courtesy of the Aluminum Association, Inc; Washington, D.C.

t B—bar or rod; E—extrusions; F—forgings or forging stock; O—foil, P—pipe; S—sheet or plate; T—tube; W—wire,
% Relative ratings in decreasing order of merit—A, B, C, D. Where appiicabie ratings for both annealed and hardest tempers are given (for example, A-C).

§ Weldability: A—gencrally weldabic; B—weldable with special techniques for specific applications; C—limited weldability; D—not weldable. Ratings are given for arc welding.

Gas welding and brazeability ratings are the same or differ by only one; exceptions are most of the 2000 and 7000 series alloys.

f Typical maximum tensile strength in kips per square inch, for fully work-hardened condition or heat-treated to highest strength level. (Multiply by 0.703 10 convert to kilograms

per square millimeter.)

| Typical annealed tensile strength in kips per square inch. (Multiply by 0.703 to convert to kilograms per square millimeter.)
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N 'I'ONG cONG TY HANG KHONG VIET NAM
Y $O TAY HUONG DAN TRA cOU SRM

PHU LUC L SO SANH bAC TINH CUA CAC HOP KIM KIM LOAI
(I'ong so 3 trang)

Ranges reflect the dependence of properties on specimen condition (e.g., heat treatment), shape and thick-
ness. MILHDBK-5G or other recognized sources should be consulted to select values for use in design.

Tensile Tensile Thermat
Alloy Ultimate Yield Elastic ) Expansion
(wrought, unless Stress Stress Modulus Poisson’s  Density CoefTicient
indicated otherwise) (MPa) (MPa) (GPa) Ratio (kg/m3} {(10-%C-")
Steel
AISI 1025 3719 248 200 (.32 7860 10.8
AlSI 4130 620-1240 69031120 200 0.32 TR60 11.7
AlSi 4140 8621380 690-1210 200 0.32 7860 1.7
AIS1 4340 . 8621790 690-1504) 2(X} 0.32 T8I0 1.7
5Cr-Mo-V 1650-1930 1380—-1650 207 0.36 7780 IO
INi—4Co-0.2C 1280 1200 198 (.30 TR0 1.7
9Ni-4Co-0.3C 1520 1280-1310 196 — 7750 7
250 maraged 16901760 1640-1720 183 0.31 7920 9.0
280 maraged 1900-1930 18001860 183 0.3} 7920 0.7
AF1410 1620 1480 203 — 7830 —

i AerMet 100 1930-20(0) 16201690 194 — 7896
AM350 (stainless) 1260 1010 200 0.32 TR 1.2
AM355 [ 11401380 9651140 200 .32 TR00 1£.7
15-5PH «") 793-1310 517-1170 194 0.27 7830 1.7
PHi5-7TMo { “ 1280 1140 2(5) 0.28 7670 1.2
17-4PH (") 793-1310 271170 196 0.27 T8I0 1.2
17-7PH (" 1220-1260 10301150 200} .28 7640 1.3
AlSI1 31 ") 503-1280 L79-1050 179200 027 TH20 15.5

Alumingm
2014 393-489 131-434 72.4-74.5 0.33 28 223
ot 379 .20 71.7 0.33 28000 22.0
2024 269-510 186462 724-738 (33 2RO 227
2090 441531 386483 15.8-79.3 0.34 2570
2124 400469 152-420 71.7 0.33 2708 27
2219 345-448 248--365 T0.3-72.4 0.33 2850 231
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TONG CONG TY HANG KHONG VIET NAM

SO TAY HUGNG DAN TRA CUU SRM

PHU LUC HL SO SANH PAC TINH CUA CAC HOP KIM KIM LOAI
(tiép theo. trang 2/3)}

Tensile Tensile Thermal

Alloy Ultimate Yield Elastic Expansion

(wrought, unless Stress Stress Modulus Pofsson’s  Density Coefficient

indicated otherwise) {MPa) {MPa) {GPa) Ratlo (kg/m3) (10-4C-1)

Aluminum
2519 414455 372407 724 0.33 2820 —
2618 386400 248-324 738 0.33 2770 203
5052 172-269 65.5-221 69.6 0.33 2680 227
S083 248-345 113269 70.3 0.33 2660 . 238
5086 234-345 96.5-255 70.3 0.33 2660 231.8
5454 214-269 82.7-200 70.3 0.33 2680 236
5456 262--310 103228 70.3 0.33 . 2660 24.1
6013 358 324 69.6 0.33 2710 —
6061 179-296 82.7-260 09.6 0313 2710 227
6151 3o 255 69.6 0.33 2710 225
D 434 -524 M58 _A455 0.3 0.33 2820 23.2
7049 434510 172448 0.3 0.33 2820 234
7050 427-552 345-4R89 FL3-710 0.33 2820 230
75 393-586 03-531 65.5-71.7 0.33 2800 229
7150 510-648 462 -607 70.3-71.7 0.33 2820 —
7175 414-593 317-524 69.6-70.3 033 2800 23.0
7475 434538 345-483 70.0-71.0 0.33 2800 230
A201.0 (cast) Jg6-414 331-345 7.0 133 2800 19.3
354.0 (S ' 296-345 228-290 731 0.31 2710 20.9
A55.0 (") 186 17 71.0 .33 2710 216
C355.0 (") 241--345 193-276 69.6 0.33 2710 223
356.0 (") 152172 l'f)Julfﬂ T7L0 0.33 2680 20.9
A356.0 (" 220310 152234 717 .33 2680 20.9
Al57.0 ") 262-345 193-276 7.7 (.33 268( 21.6
Dis7.0 (" 310338 248-283 7.7 (133 2680 216
3590 (") 276-324 207262 724 0.33 2080 19.8
Magnesinm

AZ31B 221276 103-220 44 8 0.35 1770 25.2
AZG6IA 24R-276 HO-145 434 0.31 1790 25.3
ZKGHA 262-317 138--24R M8 0.35 1820 25.2
© O AMIOOA (cast) 117--262 65.5-138 44.8 0.35 1800 —_
AZ9I1C [ 117-241 82.7-124 44 8 0.35 1800 25.2
AZY2A (“} 117-276 B9.6-172 44 8 0.35 1820 254
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I TONG CONG TY HANG KHONG VIET NAM
™~ E - = .
SO TAY HUONG DAN TRA CUU SRM

PHU LUC HL SO SANH DAC TINH CUA CAC HOP KIM KIM LOAI
(ticp theo, trang 3/3)

Tensile Tensile Thermal
Alloy Ultimate Yield Elastic Expansion
{wrought, untess Stress Stress Modulus Poisson’s Density Coefficient
indicated otherwise)} (MPa) (MPa) {GPa) Ratio (kg/m3) {(10-4C"
Magnesinm
EZ33A (") 89.6 75.8 44 8 0.35 1820 25.6
QE22A (") 193-276 138-193 448 0.35 1800 25.2
ZE4IA () 179 121 448 0.35 1820 26.1
Titanium
Ti-5A1-2.58n 793-944 758-862 7 — 4480 4.
Ti-8Al-1Mo-1V 827-1000 758-931 121 0.32 4370 8.8
Ti—-6A1-25n-4Zr-2Mo 896-1000 827-931 14 0.32 454() 17
Ti-6Al1-4V 862-1100 7861000 110 .31 4430 9.0
Ti-6AI-6V-25n 9581200 B48 111X} o 0.3t 4540 9.5
Ti-13V-11Cr-3Al 862-1170 827-1100 100107 — 4820 8.6
Ti-15V-3Cr-3Sn-3Al 1000 965 105 — 4760 8.5
g Ti-10V-2Fe-3Al 101240 1000 -1 100 110 — 4650 9.7
Nickel
Hastelloy X 655-731 276-324 205 0.32 8220 14
Inconel 600 552-827 207620 207 0.2y K120 12.6
Inconel 625 _ 814881 365-414 205 (.28 8440 13.0
Inconel 706 1140-1210 8961000 21 0.28 HiRO 13.7
Inconel 718 11701320 HXK) - 1090 203 0.29 8220 124
Inconel X-750 ' 10301140 60-724 211 0.30 8250 13.0
René 41 11{)-1280 827-8496 218 (31 8250 12.0
Waspaloy HO0-1210 T758--827 211 — K250 12.6
Beryllium
Standard grade 324-483 207-345 200 1 LIRS0 16.6
C17200 (copper-beryllium) 1090-1310 855-1140 128 0.27 K250 9.2
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TONG CONG TY HANG KHONG VIET NAM
- = >
$O TAY HUGNG DAN TRA CUU SRM

PIU LUC IV DAC TINILCO HOC DEEN HINH CUA HOP KIM NHOM
(I'ong 56 2 rang)

MECHANICAL PROPERTIES - TYPICAL

Yield Elongation, per | Brinell
Alloy Tensile strength cent in 2 in. hardness Shearing
and strength (Offset= sheet specimen 500-kg load| strength
Temper psi 0.2%) psi (1/16 in. thick | 1C mmm ball psi
5050-0 21,000 8,000 24 36 15,000
5050~H32 25,0C0 21,00C 9 46 17,0CC
5050-H34 28,000 24,000 8 33 18,00C
5050=H36 30,000 26,000 7 58 19,000
5050~H38 32,000 29,000 6 63 20,00C
5052-~0 28,000 13,00C 25 47 18,000
5052-H32 33,000 28,000 12 60 20,000
5052«H34 38,000 31,000 10 68 21,000
5052-H36 40,000 35,000 8 73 23,000
5052-H38 42,000 37,000 7 77 24,000
5154-0 35,000 17,000 27 58 22,000
5154-H112 35,000 17,000 25 63 - - -
5154-H32 39,000 30,000 15 67 22,000
5154-H34 42,000 33,000 13 78 24,000
5154-H36 45,000 36,000 12 83 26,000
5154-H38 48,000 39,000 10 B7 28,000
5357~0 19,000 7,000 25 32 12,000
5357-H32 22,000 19,000 g 40 13,000
5357-H34 25,0CC 22,000 8 45 15,000
5357-H36 28,000 26,000 7 51 17,000
5357-H38 32,00C 30,0C0 6 55 18,000
6061-0 18,00C 8,000 25 30 . 12,000
6061-T4 35,000 21,000 22 &5 24,000
6061~-T6 45,000 10,00¢ 12 95 30,000
7075-0 33,00C 15,000 17 60 22,000
7075-T6 83,000 73,00C 11 150 48,000
Alclad 70750 32,000 14,000 17 - 22,000
Alclad 7075-T6 76,000 67,000 11 - 46,000
Alclad 7079-T6 70,000 60,000
7178-0 40,000 21,000 10
7178-T6 83,000 72,000 6
7079-T6 62,000

72,000
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TONG CONG TY HANG KHONG VIET NAM

SO TAY HUONG DAN TRA cUU SRM

PHU LUC IV : DAC TINH CU HOC DPIEN HINH CUA HOP KIM NHOM
(tiép theo, trang 2/2)

Ylield Elongation, Per Brinell
Alloy Tensile Strength | Cent in2 in, Hardnens Shearing
and Strength (Otfset= | Sheet Specimen 500-kg Load . Strength
Temper PSI 0.2%) PSI { (1/18 in. Thick) 10 MMM Bail PSI
1100-0 13,000 5, 000 15 23 9, 000
1100-H12 16, 000 15. 000 12 28 10, 000
1100-H14 18, 000 17, 000 9 J2 11,000
1100-H18 - 21, 000 20, 000 8 38 12, 000
1100-H18 24,000 22, 000 5 44 13, 000
3003-0 18, 000 6, 000 30 28 11, 000
3003-H12 19, 000 18, 000 10 35 12, 000
3003-H14 22, 000 21, 000 8 40 14, 000
3003-H16 26, 000 25, 000 5 47 15, 000
J003-H18 29, 000 27,000 4 55 16, 000
Alelad 3003
3004-0 26, 000 10, 000 20 45 16, 000
3004-H32 31, 000 25, 000 10 52 117, 000
3004-H34 35, 000 29, 000 9 63 18, 000
3004-H36 38, 000 33, 000 5 70 20, 000
3004-g38 41, 000 36, 000 5 i) 21, 000
Alclad 3004
Alclad 2014-0 25, 000 10, 000 21 -- 18, 000
Alclad 2014-T3 63,000 40, 000 20 -- 37, 000
Aleclad 2014-T4 61, 000 37, 000 22 -- 37, 000
Alclad 2014-T%6 68, 000 60, 000 10 - 41,000
2024-0 27, 00Q 11, 000 20 47 18, 000
2024-13 70, 000 50, 000 18 120 41, 000
2024-T36 12, 000 57, 000 13 130 42,000
2024.T4 68, 000 47, 000 20 120 41, 000
Alclad 2024-0 26, 000 11, 000 20 -- 18, 000
Alelad 2024-T3 85, 000 45, 000 18 - 40,000
Alclad 2024-T38 | 67,000 53, 000 11 - 41, 000
Alclad 2024-T4 | 84, 000 42, 000 19 - 40, 000
Alelad 2024-T81 | 65, 000 80, 000 6 -- 40, 000
Alclad 2024-T88 | 70, 000 686, 000 6 -- 42, 000
5005-0 18, 000 8, 060 30 28 11, 000
5005-H32 20, 000 17, 000 11 36 14, 000
5005-H34 23,000 20,000 8 41 14, 000
5005-H36 28, 000 24, 000 8 46 15, 000
5005-H38 29, 000 27, 000 5 51 16,000

Gidi thich: Alloy and Temper- Hop kim va nhiét luyén cai thi¢n

Tensile Strenght PSI- D¢ bén kéo - Pound trén in vuong
Yield Strenght- D¢ bén gidi han chdy/ dan hoi (d¢ gian dai/offset=0,27% )
Brinell Hardness- D9 cting Brinell

Shearing Strenght- D9 bén cat
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[ | TONG CONG TY HANG KHONG VIET NAM

PHU EUC Y NHIET HO NITET LUYEN

) SO TAY HUGNG DAN TRA CUU SRM

ALLOT DESIGHATION SULUTION HEAT TREAT TEHPER
TEMPERATURE (DEGREES F)

WROUGHT ALLOYS

Except forgings alloys

201L 925-9L5 20LL-TL
2017 925-9L5 2017-TL
2117 925-950 117-1k
2024 915-930 262~Th
6061 960-1010 061 -Th
é0&2 960-1010 &062-Th
6065 960-580 6066-Th
7075 (rolled or drawn) 860-930 70754
7075 (Extruded) Bé0-880 70754
7075 {Sheet .051 in thickness or less) 210-930 7075-W
7178 {rolled or drawn) 860-930 7178-4
7178 (Extruded) 8£0-880 7176-4
#7079 820-8L0 T075-W .
#7079 Other temperature may be required for certain sections and conditions.

FORQINGS ALLOYS

2014 225-950 201k -Th:
2017 925-950 2017-1k
2018 §10-970 2018-1L
FOROINGS

2029 $30-970 2025-Th
Lo32 9L0-970 Lo3z-Th
6151 950-980 6151 -1l
6061 960-1010 6061 -Th
7075 160-890 7075w
7075 Other temperatures may be required for certain sections and conditions.

7079 820-8bL0 7079w
7079 Other termperatures may be required for certain mections and corditiona.

SAND CAST ALLOYS .

122 230-960 Th

L2 950-980 Th

195 sk0-370 Th

220 8o0-820 Th
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/ 1 \ </ TONG CONG TY HANG KHONG VIET NAM\
\ Bl \  $0 TAY HUGONG DAN TRA COUSRM |
i
! PHU 1.UC VI: THOI GIAN GIU NHIET hOI VOI NHIET LUYEN DUNGY
\ DICH CHO TAT CA SAN PHAM GIA CONG AP LUC /
MICXWZSS {IMNCYES) ICAKTUC TTIE MNDITES)
{ (MIN. THICKIES3 oF SALT 3ATM A2 TURMACE
| e gmavizsT szeriom MEN AR (Alelad 2nly) VIN  MAX {Alelad)
| 3.016 and under I 20 2%
l 9.017 - 0.020 w0 0 30
< | 3021 - 0.012 15 s 2s 5
| 2,033 - 0.063 W 0 L
0,06k - 2,290 R 5043
| 2.001 - 0.125 1w w050
2.126 - 0.250 b1 I 1 30 60
0.251 - 0.500 by 55 0 w0
0.501 - 1.000 60 70 90 100
1.3 - 1.30° ' 50 1C0 120 130
-1 1.501 - 2,000 105 115 150 166
\/‘l’)}) 2.001 - 2,500 120 130 1% 150 |
2.501 - 3.000 150 160 30 20
3.001 - 3.500 165 175 A0 W0
3,501 - L.c00 180  1%0 ’ 270 280
{250%
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/ TONG CONG TY HANG KHONG VIET NAM
\ €0 TAY HUGNG DAN TRA CUU SRM

-~
~———

PHU LUC VIE NHIET DO NHIET LUYEN KET TUA (HOA GIA), THOI

/ \
i ; s
\ GIAN & TRANG THAI |
PMSCIPITATION (AGING) TREATTNG TEMPERATURES, TIMES & CCNDITIONS
ALLOY % TEMPER R ! AGTNG TIME AGING TEMP [EMPER
CCND BEFCRE AGIWG (HOURS) 2/ {DEGREZS 712/ AFTER AGING
| YRCUGHT ALLOTS
i {EXCLUDING RCRGINGS)
2017 - as quenched(w) 36 rocm 017-Th
2117 - a= quenched(w) 96 rocm 2117-Th :
- 202Lh - as quenched(w) 96 rocm 202L-Th
b &061 - as quenched(w) 26 rocm 4061-Th
061 -Th [ ) h0-360 5061-16
2020-4 18 310-360 020-16
202L-Th 1-Th2 1% 3r0-380 202l-16 1-162
202L-Th (Alternate for sheat) 11-13 J70-380 202k-T6
202L-T3 [ 11-13 179-380 202L-161
2024-736 7T-9 170-380 202L,-T86
200L-Th 1-Th2 8 .12 305-330 201L-16 1-T62
(L0 201L-Th (Alternate for Plate) 17-20 305-330 201k-T6
6066-T ™ - By ho-3é0 6066-T6
6061 -Th - B 3k0-360 6061-16
70754 1/ 22 Mnimam 240-260 7075-T6
TL78-W 22 ninimm 2h0-260 7178-16
£063-F 1-2 hlo-héo 6063-T5
7079 - as quanched(w) $ days at room temperature 7079-16
following LB hours at 230-
250 degrees F
FORGING ALLCYS
201} -Th 5-1h 3L0-36C 201%-76
201L - as quenched 96 Minimum room 201L~Ty
éOl? - as quenched 94 Minimum roch 2017-76 :
2018-TL L-12 330-35¢C 2018-T¢ ‘F
2025-T; &1k 130-1350 2025-1¢ ‘
Lo32-TL L-12 330-25C Lo3e-T !
6151-1 L-12 336750 £:51-14
7075+ . 22 Minime~ 230-260 7075-T¢ !
, X707% € days at rocn temperature X7078-16 :
{ followed by EE hours at £3C- I
250 degrees © |
(251
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TONG CONG TY lu‘m? KHONG VIET NAM
- - »
SO TAY HUONG DAN TRA CUU SRM

PHU LUC VIII: NHIET LUYEN HOP KIM NHOM

L - . XU LY NHIET KET TUA
HOP KIM XULY NHIET DUNG DICH (HOA GIA NHAN TAO)
NHIET . NHIET
NHOM NHIETPO'F | LAMNGUOI | LUYENCAY | NHIET PO F T:gi%'&” LUYEN CAl
THIEN THIEN
Nudc
2017 | 930-950 T4 T
' lanh
Nudc ) )
2117 930-950 T4 T
_lanh
2024 | 910930 | DU T4 : - T
lanh
445-455 | 1-2 gity TS
6053 96(-980 Nudc T4 hodc
345-355 8 gily T6
315-325 18 gio T6
6061 960-981 Nude T4 hoac
345-355 8 gidr T6
7075 870 Nuée 250 T6

24 giv

PHU LUC IX. SO LIEU NHIET LUYEN HOP KIM NHOM

NHIET LUYEN HOA GIA

NHIET PO TOI | MOITRUONG NHIET DO HOA GIA THO1
HOP KIM oF 'C LAM NGUOI F °'C GIA(:EOA
2014T [ 930-950 | 499-510 MIde nong 335-345 | 168-174 | 10h
2017T | 930-950 | 499-510 nude lanh phong phong 4 days
2117T | 930-950 | 499-510 nudc lanh phong phong 4 days
20247 | 910-930 | 488-499 nude lanh phong phong 4 days
5053T [ 960-980 { 515-527 nudc 312-325 | 155-163 | 18h
6061T 1 960-980 | 515-527 | nudc 315-325 1157-163 | 18h
7075T 860-930 | 460-499 nude lanh 345-355 174-179 | 6-10h
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'r('in_? CONG TY HANG KHONG VIET NAM
SO TAY HUGNG DAN TRA CUU SRM

PHU LUC X. THOI GIAN GIU TRONG LO NUNG

HOP . THOI GIAN GIU TRONG L0, PHUT

KIM = "B&day nho hon Bé day B day Bé day lon hon
NHOM 0.032 in. 0.032-0.125 in. | 0.125-0.250 in. 0.250 in.

[0.081 ¢m] [0.317 cm] [0.063 cin] [0.635 cm]

2014T 20 20 30 60
2007T 20 30 30 60
2107T 20 20 30 60
2024T 30 30 A0 60
2024T 200 T30 40 60
(clad)

5053T 20 30 40 60
6061T 20 30 40 60
7075T 25 30 40 60
7075T 20 30 40 60
(clad) . .

PHU LUC XI: NHIET LUYEN RAM (U) HOP KIM NHOM

qud chu ky thon gian.

253

1OP KIM NHOM NHIET B0 KIM LOAL [ THOLGIAN BOT NONG | NIIET LUYEN
¥ | GANBIUNG, GIO CAI'TIEEN
10O 650 ! -0
2017 775 2-3 -0
2024 775° 2-3 -0
2117 775 2-3 Al
3003 775 ! -0
5052 650 ' -0
6061 775* ' 23 -0
7075 7757 ! 2-3 -0

Gidi thich:

1 Thaoi gian nung khong can dai hon thai gian can thiét dé dua 14t ca céc chi

uet dén nhigt do 4. Toe do Lun Tanh la khong quan trong.

2 Nhi¢t tuy¢n nay dé khar anh hudng cia nhic¢t dot nong va lam lanh tai 16c
dd SO"F trén gidy tie nhid¢t do 0 d&n SOO'FF. Toc do sau [am lanh fakhong
quan trong. DE loai bidn cing do gia cong ngudi, ¢ thé ding nhiét do doi
vt 1100, |
Ti¢p theo phai dot néng trong 6 gids tai nhic¢t 4o 450°F néu vat licu luu gii




BASIC
CODE

DF
AS
AT
HH
HX
BH
Bj

BK
BL
BM
CX
BO

*BA
*BB
*BC
*BD
*BE
*cY

CL

DH
HF
HW

AY
FV
AK
EM
JK

FS
HJ

JL
EN
EO
AL
F]

AA
AB
IS

HT
AW
EK
Ev
EW
FW

EX
CE

ey

N

;

TONG CONG TY HANG KHONG VIET NAM
$6 TAY HUONG DAN TRA CUU SRM

PHU LUC XIL KY HIEU MA SO DINH TAN
(1ong s Otrang )

BASIC
PART NO.

AN4{3SF
AN435-( C
ANG3ISM
AN43SC
AN43ISM-C
AN4704
AN470AD
AN470B
AN470D
AN470D
AN470DD
NASS508M

AN426A
AN426AD
AN426B
AN426D
AN426D
AN426DD
AN427-( )C
AN427IM
AN427F
AN427C
AN427M-C

CR117
CR317
CR517
CR127
RV5033C
Rv3550C
RV590C
CR6634
CR163C
CR157C
CR363
CR17%
MS20600AD
M520600B
MS20600M
MS20600MP
7951-8
69513
CR1984
RV250C
RV200C
RY203C
RV290C
9SP-B-A
P

SHANK
MATERIAL

DESCRIPTION

Convencional Rivers — Procruding Head

CRES
Steel
Monel
Copper
Monel
1100-F
2117-T3
S056-F
2017-T3t
2017-T3
2024-T31
Monel

Conventional

1100-F
2117-T3
5056-F
2017-T31
2017-T3
2024-T31
Steel
Monel
CRES
Copper
Monel

2117-T4
Steel
Monel
5056-F
2117-T4
5056-F
Monel
A286
2117-T4 -
5056-F
Monel
2117-T4
2117-T4
5056-F
Monel
Monel Cad Pled
CRES
CRES
2117-T4
5056-F
2117-T4
2117-T4
Monel
2117.T4
5056-F

Rivet — Roundhead

Roundhead

Roundhead

Roundhead

Roundhead, Cadmium Plared
— Universal Head

— Universal Head

— Universal Head

—~ Universal Head {(Driven Ice-Boxed)
—~ Universal Head {Driven Hard)
~ Universal Head

— Universal Head

Rivet
Rivet
River
Rivet
Rivet
Rivet
Rivet
Rivet
Rivet
Rivet
Rivet

River
Rivet
Rivet
Rivet
Rivet
River
Rivet
River
Rivet
River
Rivet

Rivers — Countersunk Head

100° Csunk Head

100° Csunk Head

100° Csunk Head

100> Csunk Head (Driven lce-Boxed)
100s Csunk Head (Driven Hard)
100+ Csunk Head

106+ Csunk Head

1002 Csunk Head

1002 Csunk Head

100¢ Csunk Head

100¢ Csunk Head, Cadmium Placted

Blind Rivets — Prorruding Head

Rivet - Blind,
Rivet — Blind,
Rivet — Blind,

"Rivet — Blind,

Rivet — Blind,
Rivet — Blind,

Rivet — Blind,
Rivet ~ Blind,
Rivet — Blind,
Rivet — Blind,
Rivet — Blind,

Rivet — Blind,
River — Blind,
Rivet — Blind,
Rivet — Blind,
Rivet ~ Blind,
Rivet — Blind,
Rivet — Blind,
Rivec — Blind,
Rivet — Blind,
Rivet — Blind,
Rivet — Blind,
Rivet — Blind,
Rivet — Blind,
Rivet — Blind,

254

Pull-Thru Protruding Head (Cherry)
Pull-Thru Protruding Head (Cherry)
Pull-Thru Prowuding Head (Cherry)
Pull-Thru Protruding Head (Cherry)
Pull-Thrt Protruding Head (Olympic)
Pull-Thru Protruding Head (Ciympic)
Pull-Thru Protruding Head (Olympic)

Mech Expanding, Protruding Head (Cherry)
Mech Expanding, Procruding Head (Cherry)
Mech Expanding, Protruding Head (Cherry)
Mech Expanding, Protruding Head (Cherry)
Mech Expanding, Protruding Head {Cherry}
Mech Expanding, Protruding Head

Mech Expanding, Protruding Head

Mech Expanding, Protruding Head

Mech Expanding, Protruding Head

Mech Expanding, Protruding Head {Deutsch)
Mech Expanding, Protruding Head (Deutsch)
Mech Expanding, Protruding Head (Cherry)
Mech Expanding, Protruding Head (Olympic)
Mech Expanding, Protruding Head (Olympic)
Mech Expanding, Protruding Head (Olympic)
Mech Expanding, Protruding Head (Olympic)
Mech Expanding, Protruding Head (Huck)
Keystone Brazier Head (Huck)



BASIC

T(“SN? CONG TY HANG KHONG VIET NAM
- - -
SO TAY HUONG DAN TRA CUU SRM

PHU LUC XIL KY HIEU MA SO PINH TAN
(riep theo, trang 210)

BASIC

CODE PART NO.

CZ
FR
FC
M
AF
AO
FL
HC
HZ
KX

AX
EL
ne
FT
HK
AR
BR
EP
ER
FF
JN

FH
AC
AE
JT

KW
EY
AV
HS

ES

ET
HM
co
AH
A)

JO

EZ
FA
FK
HB
HY
KY

0s

DR-( )A
565-( YA
N( YA
MS20602AD
MS20602B
P-565-( )A
PN( A
CP PN( A
PA2BG{ YA

CRIt6G
CR126
CRS16
RVss1C
RV591C
CR178
CR562
NS454
CR156C
CR174
CRGG24
CR176
MS20601AD
MSZ20601B
MS20601M
MS2060 IMP
9SP-100-A
69508
7950-S
RV201C
RV2s51C
RV291C
100-v
MS20603AD
MS20603R
N{ )100
DR-{ )-100
56S-( )-100
P-565-( )-100
PN( )100
CP PN( )100
PA2BG( 100

SHANK
MATERIAL

DESCRIPTION

Bliad Rivets — Protruding Head

5056-F

2017-T4

5056-F

Nickel

2017-T4

5056-F

S0S06-F

Nickel

Nickel Cad Plid
A2B6

Rivet
River
Rivet
Rivet
Rivet
Rivet
Rives
Rivet
Rivet
Rivet

Blind,
Blind,
Biind,
Blind,
Blind,
Blind,
Blind,
Blind,
Biind,
Blind,

Structural Head {Huck)

Explosive,
Explosive,
Explosive,
Explosive,
Explosive,
Explosive,
Explosive,
Explosive,
Explosive,

Brazier Head {(DuPont)

Brazier Head {(DuPont)

Brazier Head {DuPont)

Brazier Head

Brazier Head

Brazier Head (Blast Free) {DuPont)
Brazier tiead (Blast Free) {DuPont)
Brazier Head {Blast Free} (DuPont}
Brazier Head (Blast Free) (DuPont)

Blind Rivets — Countersunk Head

Puli-Thru 100° Csunk Head (Cherry)
Pull-Thru 100° Csunk Head (Cherry)
Pull-Thru 100° Csunk Head {Cherry)
Pull-Thru 100= Csunk Head (Olympic)
Pull-Thru 100° Csunk Head (Olympic)

2117-T4
5056-F
Monel
5056-F
Monet
2117-T4
Monet
2117-T4
5056-F
2117-T4
A286
2117-T4
2817-T4
5056-F
Monel
Monel Cad Pltd
2117-TH4
CRES
CRES
2117-T4
S056- 1
Monel
S05G6-T4
2017-T4
5056-F
Nickel
2017-T4
5056-F
S056-F |
Nickel
Nickel Cad Fltd
A286

Rivet
Rivet
Rivet
Rivet
River
Rivet
Rivet
Rivet
Rivet
Rivet
Rivet
Rivet
Rivet
Rivet
Rivet
Rivert
Rivet
River
Rivet
Rivert
Hivet
River
Rivet
Rivet
Rivet
Rivet
Rivet
Rivet
River
Rivet
Rivet
Rivet

Blind,
Blind,
Blind,
8lind,
flind,
Blind,
Blind,
Blind,
Blind,
Blind,
Blind,
Blind,
Blind,
Blind,
Rlind,
Blind,
Blind,
Blind,
ind,
Riind,
R“l'l:l.
Rlind,
Blind,
Rlind,
Blind,
Blind,
Blind,
Blind,
Blind,
Blind,
Blind,
Blind,
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Mech
Mech
Mech
Mech
Mech
Mech
Mech
Mech
Mech
Mech
Mech
Mech
Mech
Mech
Mech
Mech
Mech

Expanding
Expanding
Expanding
Expanding
Expanding
Expanding
Expanding
Expanding
Expanding
Expanding
Expanding
Expanding
Expanding
Expanding
Expanding
Expanding
Expanding

100* Csunk Head (Oversize Cherry)
100® Csunk Head (Cherry)

100* Csunk Head (Cherry)

100¢ Csunk Head (Cherry)

100® Csunk Head (Cherry)

100° Csunk Head (Cherry)

100° Csunk Head (Oversize Cherry)
100+ Csunk Head

100° Csunk Head

100: Csunk Head

100* Csunk Head

100+ Csunk Head (Huck)

100+ Csunk Head (Deutsch)

100+ Csunk Head (Deutsch)

100 Csunk Head {Olympic)

100° Csunk Head (Olympic)

100+ Csunk Head (Olympic)

Keystone 100+ Csunk, Head (Huck)

Explosive,
Explosive,
Explasive,
Explosive,
Fxplosive,
Explosive,
Explosive,
Explosive,
Explosive,

100 Csunk Head

100+ Csunk Head

100+ Csunk Head (DuPont)

L00Q* Csunk Head (DuPont)

100+ Csunk Head (DuPont)

100° Csunk tlead (Blast Free) {(DuPont)
100* Csunk Head {Blast Free) (DuPont)
100* Csunk Head (Blast Free) (DuPont)
100+ Csunk, lHead (Blast Free) (DuPont)



BASIC
CODE

CT
cs
CT
EB
EB
FM
FN
FM
FN
DS

-DT

DX
Jv
KpP

DY
Jw
KS

Ccy
DA
EC
KD

KL

CP
CR
DM
CP
CR
ED
AM
AP
AM
AP
FP
FR
FP

BASIC
PART NO.

ALPPH-E
ALPPH-T
ALPPN-E
ALPPN-T
ALPPH-T
ALPPN-T
R1028H-T
R1028H-T
R1028N-T
R1028N-T
R3001
R3001
R3001
SALP
SALP
NAS2406
thru 2412
SLSP

SLSP

NAS2606
thru 2612
ALSF-E
ALSF-T
ALSF-T
HL18

NAS2006
thru 2010

NAS2206
thru 2210

ACTS09H-E
ACTS09H-T
ACT309H-T
ACTS09N-E
ACTS09N-T
ACTS509N-T

ALP509H-E .

ALPS09H-T

ALPS509N-E -

ALP509N-T
R1029H-T
R1029H-T
R1029N-T

TONG CONG TY HANG KHONG VIET NAM
$O TAY HUONG DAN TRA CcUU SRM

PHU LUC XH. KY HIEU MA SO DINH TAN
tiiép thea, trang 3/0)

MATING SHANK COLLAR .
COLLAR MATERIAL WATERIAL DESCRIPTION
Lockbolts — Protruding Head

LC-F 7075-T6 6061-T6 Lockbolt — Protruding Head (Huck)

LC-C Steel 2024-T4 Lockbolt - Protruding Head (Huck)

LC-F 7075-T6 6061-T6 Lockbolt — Protruding Head (Huck)

LC-C Steel 2024-T4 Lockbolt — Protruding Head {Huck)

LC-R Sceel Steel Lockbolt - Protruding Head (Huck)

LC-R Steel Steel Lockbolt — Protruding Head (Huck)

LC-C Steel 2024-14 Lockbolt — Protruding Head (Huck)

LC-F Steel 6061-T6 Lockbolt — Protruding Head (Huck)

LC-C Steel 2024-T4 Lockbolt — Protruding Head (Huck}

LC-F Steel 6061-T6 Lockbolt — Protruding Head {Huck}

LC-R Steel Steel Lockbolt — Protruding Head, CT Shank {(Huck}

LC-C Steel 2024-T4 Lockbolt — Protruding Head, CT Shank {Huck,

7LC-C Steel 2024-T4 Lockbolt ~ Protruding Head, CT Shank (Huck]

6LC-C Steel 2024-T4 Lockbelt — Shear, Protruding Head (Huck)

DC-C Steel 2024-T4 Lockbolt — Shear, Prowuding Head (Huck)

NASL1080-C Titanium 2024-T4 Lockboit — Shear, Protruding Head {Huck)

6L.C-C Steel 2024-T4 Lockbolt — Shear, Stump Type, Protruding He:
(Huck}

DC-C Steel 2024-T4 Lockbolt — Shear, Stump Type, Pretruding He:
(Huck)

NAS1080-6  Titanium 2024-T4 Lockbolt — Shear, Stump Type, Protruding He:
{(Huck)

LC-F 7075-T6 6061-T6 Lockbolt - Stump Type, Protruding Head (Huc

LC-C Steel 2024-T4 Lockbolt — Stump Type, Protuding Head {Huc

LC-R Steel Steel Lockbolt — Stump Type, Protruding Head (Huc

HL70 Steel 2024-T4 Shear Bolt — Hi-Lok, Protruding Shear Head

' (Hi-Shear)
NASI080 Titanium 2024-T4 Lockbolt — Tension, Protruding Head (Huck)
NAS1080 Titanium 2024-T4 Lockbolt — Tension, Stump Type, Prozwuding

Head (Huck)

Lockbolts — Countersunk Head

LC-F 7075-T6 6061-T6 Lockbolt ~ 100* Csunk CT Head (Huck)
LC-C Steel 2024-T4 Lockbolt - 100* Csunk CT Head {Huck)
LC-R Steel Steel Lockbolt — 100+ Csunk CT Head (Huck)
LC-F 7075-T6 G061-T6 Lockbolt - 100* Csunk CT Head (Huck}
LC-C Steel 2024-T4 Lockbole — 100¢ Csunk CT Head {Huck)
LC-R Steel Steel Lockbole — 100* Csunk CT Head (Huck)
LC-F 7075-T6 6061-T6 Lockbole — 100* Csunk Head (Huck)
LC-C Steel 2024-T4 Lockbolt — 100° Csunk Head (Huck)
LC-F 7075-T6 6061-T6 Lockbolt — 100* Csunk Head (Huck)
LC-C Steel 2024-T4 Lockbolt — 100+ Csunk Head (Huck)
LC-C Steel 2024-T4 Loackbolt — 100¢ Csunk CT Head (Huck}
LC-F Steel 6061-T6 Lockbolt — 100* Csunk CT Head (Huck)
LC-C Steel 2024-T4 Lockbole — 100* Csunk CT Head {Huck}
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BASIC
CODE

FR
D}
DV
DW
JF
DZ
1%
KR
EA
1Y
KT

i Cw
DB
EE
JH
J]
KE
KM

KC

BZ
CH
HO

*BT

*BW
]C
JD

DN

BASIC
PART NO.

R1029N-T
ALP426-E
R3002
R3002
R3002
SAL100
SAL100
NAS2506
thru 2512
SLS100
SLS100
NAS2706
thru 2712
ASCTS09-E
ASCTS09-T
ASCTS09-T
R3014
R3014
HL19
NAS2106
thru 21 10
NAS2306
thou 2310
HS38P
HS48

11548
NASS29
NASS29
HS128
HS128

HS568

TONG CONG TY HANG KHONG VIET NAM
SO TAY HUGNG DAN TRA CUU SRM

PHU LUC XIL. KY HIEU MA SO BINH TAN
(riép theo, trang 410)

MATING
COLLAR

LC-F
LC-F
LC-R
LC-C
7L.C-C
61.C-C
DC-C
NAS1080-C
6LC-C
DC-C
NASI080-C
LC-F
LC-C
LC-R
LC-C
7LC-C
HL.70
NAS1080,

NASI1080

NASS528
NASS28
HS32
NASS528
NASL79
HSGO .

HSGOM

HSG60

SHANK
MATERIAL

Sceel
7075-TG
Steel

Steel
Steel
Steel
Steel
Titanium

Steel

Steel

COLLAR PESCRIPTION
MATERIAL
Lockbolts ~ Countersunk Head

GDG1-T6 Lockbolt = 100 Csunk CT Head (Huck)

GOGL-TG Lackbolt — 100® Csunk Head (Huck)

Steel Lockbolt — 100+ Csunk CT Head and Shank
{Huck)

2025-T4 Lockbolt — 100 Csunk CT Head and Shank
{Huck)

2024-T4 Lockbolt — 100* Csunk CT Head and Shank
{Huck)

2024-T4 Lockbolt = Shear, 100* Csunk Head (Huck®

2024-T4 Lockbolt — Shear. 100* Csunk Head (Huck)

2024-T4 L.ockbolt — Shear, 100 Csunk Head (Huck)

2024-T4 Lockbnlt — Shear, Stump Type, 100+ Csunk
Head (Huck)

2024-T4 Lockbolt — Shear, Stump Type 100+ Csunk
Head (Huck)

2024-T4 Lockbolt — Shear, Stump Type, 100 Csunk

Titanium
7075-TG
Steel
Steel
Sreel
Steel
Steel

Titanium

Titanium

Head {Huck)

G061-T6 Lockholt — Seump Type, 100* Csunk CT Head

{(Huck) :

2024-T4 Lackbolt = Stump Type, 100* Csunk CT Head
(Huck)”

Steel Lockbolt — Stump Type, 100* Csunk CT Head
{(Huck)

2024-T4 Lockbholt — [00* Csunk Head, CT Shank {Huck)

2024-T4 [Lockbolt — 100G Csunk Head, CT Shank (Huck)

2024-T4 Shear Bolt - Hi-Lok, 100* Csunk CT Shear Head
(i1:-Shear}

2024-T4 l.ockbolt — Tension, 100* Csunk Head (Huck}

2024-TH Tockbolt — Tension, Stump Type, 100* Csunk

Head (Huck?

Hi-Sheai Rivets ~ NMrotreding Head

Steel

Steel

Steel

Steel

Steel

CRES (17-4)
CCRES (17-4)

CRES (431)

2024- 14 Rivet — Hi-Shear, Protruding Head, CT Shank,
High 11T

2024-T4 Rivet — Hi-Shear, Protruding Head, High H.T.

Steel River - Hi-Shear, Protruding Head, High H.T,

2024-T4 River — Hi-Shear, Protruding Head, CT Shuuk

High H.T.

River — IHi-Shear,
High N.T.

Rivet ~ Hi-Shear, Protrwding Head, CT Shank,
High H.T1. lligh Temp.

Rivet — Hi-Shear, Protruding Head, CT Shank,
High H.T. High Temp.

Rivee — Hi-Shear, Provuding Head, High H.1.,
High Temp.

211714 Protruding Head, CT Shank,
CRES32D)
Manel

CRES (321)
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I 'rfing; CONG TY HANG KHONG VIET NAM
£ ) SO TAY HUGNG DAN TRA CUU SRM

PHU LUC XIL KY HIEU MA SO DINH TAN
(tiép theo. trang 5/6)

BASIC BASIC MATING SHANK COLLAR

- DESCRIPTION
CODE  PART NO. COLLAR VMATERIAL MATERIAL

Hi-Shear Rivets — Protrudiog Head

HR HS68 HSGOM CRES lonel Rivet ~ Hi-Shear, Prowuding Head, High H.T.,
High Temp.
FE HS26 HS24 7075-T6 2117-T4 Rivet — Hi-Shear, Protruding liead
12 NAS1054 NASLTD Steel JE17-TH Rivet — Hi-Shear, Protruding Head
KA NASIOS4 NAS528 Steel 024-TH Rivet — Hi-Shear, Protruding Head
KF NASL806 NASLTO Titanium 20LT-TS River — tHi-Shear, Protruding Head, lnterference
thru 1816 ) Fir
KH NAS1806 NAS528 Titanium 2024-T4 Rivet — Hi-Shear, Protruding Head, Interference
thru 1816 Fit
Hi-Shear Rivers — Countersunk Head
BY HS37P NAS328 Steel 024-T4 River — Hi-Shear, 100* Csunk CT Head & Shank.
: High H.T.
*BS NASS25 NAS528 Steel 2024-T4 River — Hi-Shear, 100® Csunk CT Head & Shank,
High H.T.
*BY NASS2S NASL179 Steel 2117-T4 Rivet — Hi-Shear, 100* Csunk CT Head & Shank,
High H.T.
] CA HS47 NASS28 Steel 2024-T4 Rivet — Hi-Shear, 100* Csunk CT Head, High
H.T.
pp HS67 HSG60 CRES (431) CRES (321) Rivet — Hi-Shear, 100* Csunk CT Head, High
H.T. High Temp.
HpP HS&7 HSG0M CRES Monel River — Hi-Shear, 100* Csunk CT Head, High
. H.T., High Temp.
HN HSA47 HS32 Steel Steel Rivet — Hi-Shear, 100° Csunk CT Head, High
H.T.
EF HS2R7C NASS528 CRES {302}y 2024-T4 River — Hi-Shear, 100* Csunk CT Head
KB NAS1055 NAS179 Steel 2L17-T4 Rivet — Hi-Shear, 100* Csunk, CT Head
KC NAS1055 NAS528 Steel 2024-T4 River — Hi-Shear, 100° Csunk CT Head
EN HS23 HS24 7075-T6 2117-T4 Rivet — Hi-Shear, 100° Csunk CT Hi-Shear Head
E} HS25% HS24 7075-T6 2117-T4 Rivet — Hi-Shear, 100~ Csunk CT AN426 Head
JA H5127 HS60 CRES (17-4) CRES (321} Rivet — Hi-Shear, 100 Csunk CT Shank, High
' H.T., High Temp.
B HS127 HSGOM CRES (17-4) CRES (321} Rivet — Hi-Shear, 100® Csunk CT Shank, High
H.T., High Temp.
K] NAS1906 NAS179 Titanium 2117-T4 Rivet — Hi-Shear, 100¢ Csunk Head, Interference
thru 1916 Fit
KK NAS1906 NAS528 Titanium 2024-T4 Rivet — Hi-Shear, 100* Csunk Head, Interference
thru 1916 Fir

Code CF, CH, C] and CK are jpactive due to the
inactivation for design of NAS177 and NASL78.

258



TONG CONG TY HANG KHONG VIET NAM
$0 TAY HUONG DAN TRA CUU SRM

PHU LUC XIL KY HIEU MA SO DINH TAN
(tiep theo, trang 0/0)

BASIC BASIC
CODE PART Nu.

cC BL

DR P

jP P 1A

HD BB352

DK F

JR F{ A

DL FA

HE BR351

*FO AN450C

oY AN4S0C( JAD

*CN AN4SOC( B

*CO AN4SOIX )AD

*FX AN4SO0A( )C

*FY AN4S0D

*FZ AN4SOD( )B

*HA ANASODX M

DC 11101ADf & )

DE 44401ADJ4( )

FD 8G0-015

HV 860-065
*SUPERSEDURES

NAS3528 Supersedes

NASS2S — NAS528 Supersede HSS1P
NASS525 — NASI179 Supersede HSSIP
NASS529 — NAS528 Supersede HSSZP
NASS529 — NAS179 Supersede HSS2P — NASI79

SHANK
MATERIAL

Steel
Steel
A286
CRES

Steel
A286
7075-T6
CRES

Steel
2117-T4
Brass
2117-T4
Copper
Steel
Brass
Monet
2117-T3
21t7-T3
2117-T4
5056-F

HSTS

DESCRIPTION

Bolt — Blind Protruding Head

Bolt —
Bolt —
Balt -

Bolt —

Blind, Protruding tiead {Huck)
Blind, Hex Head (] o-Bolt)

Blind, Protruding Head (Jo-Bolo)
Blind, Protruding Head (Hi-Shear)

Bolt — Blind Countersunk Head

Bolt —

Blind, 100* Csunk (]o-Bolt)

Bolt — Blind, 100* Csunk {Jo-Bolt}

Bol:

I

Blind, 100+ Csunk {Millable ]Jo-Bolt}

Folr — Blind, 100 Csunk Head (Hi-Shear)

River
Rivet
Rivet
Rivet
River
Rivet
Rivet
River
Rivet
Rivet
River
Rivet

Miscellaneous

~ Tubulaz, Style C

— Tubular, Style C

~ Tuhular, Style C

- Tubular, Style [

— Tubular, Style A

— Tubular, Style D

- Tubular, Seyle D

— Tubular, Style D

— Flush, Jacketed, AN426 (Pastushin)

~ Protruding Head, Jacketed, AN470 (Pastushin)
— Sealing, 100* Csunk Head {Franklin C. Wolfe)
— Sealing, 100° Csunk Head {Franklin C. Wolfe)

(Same Code Retained)

~ HSIS (Same Code Rerained)
— NASLI79 (Same Code Retained)
— HStS (Same Code Rertained)

(Same Code Retained)

MS20450 - Supersedes ANASO (1dentical Material Coding) (Same Code Retained)
MS2042¢ —~ Supersedes ANA426 (ldentical Material Coding) (Same Code Retained)

Special Coding

The XA through XZ series indicate special individual company rivets.
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RIVET IDENTIFICATION MARKINGS {SHEET 1 OF 3)

HEAD CLASSIFICATION OR
MARKING PHYSICAL CHARACTERISTICS MATERIAL SPECIFICATION
@ Indented Steel, Carbon QQ-5-033, FS1010
Raised or Hardness: Maximum — Rockwell B60 or equal Steel AMST225
Indenced

Revised o A

Mack ‘"HI1'' only on
062 Rivers

Indenced Shear Scengrh: 45,000 o 55,000 PS] Steel, Corr Res QQ-Wuﬁ}. FS$302 or 304 Composition
Dash Hardness: Maximum - Rockwell B6Q or equal

Raised or Steel, Heat & AMS7229 (18 Ce-t L N

Indented Corr Res

Raised or
Indented

Mack '"112°" only on
.062 Rivets

®

Steel, Hear &
Corcr Res

AMST232

N Indented

Nickel Sceel

QQ-S-()24, F82317
Alternates: FS3115, 4615, 8615,
SAES751, SAE2315, F53315

Projecied
Cross

D &

Tensile Strength: 53,000 - 68,000 PSI — Heat Treat

Steel, Medium

MIL.-R-1223A

o

NV.I HNIG LI NYHN []f;llH. AVA NIX DT OHd

~

-

o

oS
-
&

=z
HNVN LAIA ONOHM OSNVH AL INOD ONOL

ONH AVL

-

NVd 9N

-

WS NOQO VYL
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RIYET IDENTIFICATION MARKINGS (SHEET 2 OF 3)

VA X DT HdA

o~

A1H 1)

-

IS NVHN 1)

HEAD CI.ASSIFICATION OR
MARKING PHYSICAL CHARACTERISTI(S MATERIAL SPECIFICATION
O Plain Aluminum Alloy 25 (A)
Indented Aluminim Alloy Al7ST (AD)
Dimple
Shear Strength of Driven River — 33,000 PSI Aluminum Alloy A17S-T4
Recommended Safe Shear Design Stress — 9,500 PSI Al7S-T4
Al7S-T
Raised Aluminum Alloy 1781 (1))
Teat
Shear Strength of Driven River — 39,000 PSI Aluminum Alloy 175-T4 {Anodized)
Recommended Safe Shear Design Sccess - 11,000 PSI 178, 17S8T, 178-0, AL17S-T
N\, Raised Aluminum Alloy 24ST (D)
Double
Dash Shear Strength of Driven Rivet — 42,000 PS Aluminum Alloy 245-T4 (Anodized)
Recommended Safe Shear Design Stress — [2,000 PSI
@ Aluminum Alloy 565 (B} and 568-F
$6S (B)

—

Indented, Blind
Explosive
(2) Raised, Solid

Aluminum Alloy

Shank
Macking

Shear Suengeh of Driven River — 11,000 PSI
Recommended Safe Shear Design Suress — 3,000 PS|

Aluminum Alloy

2F-S (As fabricated}

Shank
Marking

©|©

Shear Suength of Deiven River — 23,00{) PSI
Recommended Safe Shear Design Stress — 6,500 PSI

Aluminum Alloy

S3S-T-61

r
1

,
<)

-

p

NV.I HNIG L

>

&

AL ONOD ONOL

ONVH

WUS NN VIL NYd ONONH AVL OS

HWVN LIIA ONO



9¢

RIVET IDENTIFICATION MARKINGS (SHEET 3 OF 3)

ITH OV THX 0T HdD

¥
[y

HEAD CLASSIFICATION OR
MARKING PHYSICAL CHARACTERISTICS MATERIAL © SPECIFICATION
Projected Tensile Suength: 68,000 - 83,000 PSI; Steel, Grade HT MIL-R-1223A
Flutes Yield Point: 38,000 Heat Treat,
. Shear Suength: Min 64,000 PS]
Indented Heat Treatment: 160,000 — 180,000 PSI for Steel; Cr, Ni, Mo | MIL-S-6098 for #8735
@ Square MIL-H-6875 Steel; Cr, Ni, Mo | MIL-5-6049 for #8740
Steel; Cr, V AN-QQ-5-687 for #6150
Steel; Ni, Cr AN-QQ-S-690 for #3140
Steel Optional — AN-QQ-$-690 for #313
Steel; Cr, Mo MIL-S-5626 for #4140
Steel; Cr, Ni, Mo | MIL-S-5000 for #4340
Steel; Mo MIL-5-8695 for #4037
Sceel; Cr,. Mo MIL-5-6758 for #4130
K\' Twin Teats Shear Strength: 49,000 — 59,000 PS] Mone] QQ-N-281, Class A, Amnealed

O 0
or Dimples

A Recessed

When on nooaluminum alloy rivers denotes mild steel.

NV.L HNIG LY NYHN 11

O Raised Denotes 2017-T3, -T4, -T31, -T4I (type D) aluminum alloy.
O Dimple Denotes 2117-T3, -T4 (type AD) aluminum alloy.
‘+ Raised Denotes 5056 or $056-F (Iypc’B) aluminum alloy.
Plain Indicates 1100 or 1100-F (1ype A) aluminum alloy.
- — Raised Denotes 2024-T4 or -T31 (type DD) aluminum alloy.

-~

r
2

~

o~

WHS NNAO VL NVA ONONH AVL OS

-

&
P4

NVH AL 9NOD 9NOL

-

=

WVN LIIA ONOHA 9
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'r(ing CONG TY HANG KHONG VIET NAM
SO TAY HUGNG DAN TRA CUU SRM

PHU LUC XIV. NHAN BIET PINH TAN MAY BAY
(g 562 trang)
Aircraft rivet identification. .

Material 1100 21177 20077 2017T-HD 20247 5056T 7075-T73

Head Plain Dimpled Raised Raised Raised Raised Three
Marking Dot Dot Double Cross Raised

O RE GBS

AN
Material
Code

ANA425

78 X X X X X X
Counter-

Sunk Head

AN426

100« X X X X X X X
Counter-

Sunk Head
MS20426

AN427
100~
Counter-
Sunk Head
MS20427

AN430

Round X X X X X X X

Head
MS20470

AN435
Round
Head
MS20613
- MS20615

AN 441
Flat Head

AN 442

Flat Head X X X X % X X
MS520470

AN 455

Brazter X X X X X X X
Head

MS20470

AN 456

Brazier X X X X b4 X b4
Head

MS20470

AN 470

Universal X X X X X X X
Head
MS320470

TUATT?% W0

Heat Treat

Before No No Yes No Yes Mo No
Using. .

Shear

Slfﬂﬂlgth 10000 30000 34000 38000 41000 27000
ps

Bearing
Slrﬂﬂigth 25000 100000 113000 126000 136000 90000
psi

263



PHU L.UC XIV. NHAN BIET DINH TAN MAY BAY
(ticp theo, 212 trang)

TONG CONG TY HANG KHONG VIET NAM

SO TAY HUONG DAN TRA CUU SRM

Aircraft rivet identifieation. (continued)

Material

Carbon
Steel

Corrosion-
Resistant
Steel

Copper

Monel

Monel
Nickel-
Copper

Blloy

Brass

Titanium

Head
Marking

Recessed
Triangle

S,

Recessed
Dash

l
[ Plain
|

Recessed
Double
Cots

Plain

Recessed !
Large and
Smal! Dot

®

AN
Materiat
Code

AN425
T8~
Counter-
Sunk Head

ANA426 100~
Counter-
Sunk Head
MS520426

MS 20426

AN427 100=
Counter-
Sunk Head
MS20427

i

AN430
Round Head
MS520470

Tamwnw e

AN415
Round Head
MS20613
MS20615

X

MS20613

X

MS20613

X

MS20615

X

MS20615

AN 441
Flat Head

X

AN 442

MS520470

Fiat Head

AN 455
Brazier
Head
MS20470

AN 456
Brazier
Head
MS20470

AN 470
Universal
Head
MS20470

Heat Treat
Before Us-

ing’

No

No

No

No

No

No

No

Shear
Strength
psi

35000

65000

23000

49000

43000

95000

Bearing
Strength

psi

20000

90000
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PHU LUC XV. PO BEN GIGI HAN MOT SO DINH TAN

i

f N N | oAN e I I i
i AN 1 » ,,;, K \mu P \m: ! AN IO AN 4 AN AN L2 AN 135 AN A9 l AN AT e Shear Pearing
Aateral Leal Macking Maertal Contuiet- ot Comter Raonysel Rouh FFlat Head Flad Head firasicr Heasicr Paversal Trest Strength Streugth
Code | Suukllead | Sunk Head | Sonk Head | Fad Head | Mi520470 Head Head fead f  Before p-s.1 PS1
NS20426 | Msao4r77 | MS204707 | Ms20613" MS20470° | MS20470° ] MS20470 Using
L ; MS20615
100 Padu O 1 A ~ b l X X A X X No 16000 25000
mirT I,;::\-ssed @ AD X X X X x X X ‘ No 3000 {00000
20077 Ralsed @ D X 00X | x X X X X Yes 14000 113000
I
. — : : f ‘ T
INTT | Rased ‘s . ‘ " < e i N X X X by No IBO00 126000
oD [Dm i ‘: |
i | K : ! . ; )
COOMT GRaiwd T : R X j; x : X i X X X Yus 11000 L 36000
: | Donble E?l i - : ; I
H | Dash | ' ! J ' i
SO38Y | Raised ™ | B : X . PoxX i | X X X X Na 27000 90000
Cruss ! i i I |
; ] | |
7675573 | Tirer < \ ! L ¥ | X X X X No
Ransed @ ; i 1 | ' ' ’ ' ’
1 Dasins i ; |
- Rt H
Carbos | Recvssed : ! ‘ N i No 35000 49000
Steel Triangle i i ! '
; i | ! MS2061 3
Conrosion | Recessed T < 1 N 65000 90000
Resistant | Dash (c) f ; | X -
Steel i \ MS20613
Copper | Plain O c | ¥ i N X Nuo 23000
|
i Mowel | Ploin O M N x No 49000
Moewiel Recessed : N &
(Nickel - | Double ¢ ~ . e 7000
Copper Nos MS20615
Allov) i
Brass Plain ’ 1 X Neo
O MS20615
Titaginm | Revessed ALS 204267 ht No 95000
Large and T ’
Sl D

* New specifications are Ior Design purposes

x Indicates head shapes and materials available

&
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&
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AL ONOQO

=

ONVH

ONOHN

WVN LTIA

~

WS NND VEL NVd 9



-

¢

TONG CONG TY HANG KHONG VIET NAM
SO TAY HUGNG DAN TRA CUU SRM

PHU LUC XV, GIGI HAN BEN CAT DINH TAN HOP KIM NHOM

(POUNDI MOT DINH TAN) ]
SHEAR STRENGTH OF ALUMINUM ALLOY RIVETS (POUNDS PER RIVET) (Sheet 1 of 2)

RAISED HEAD RIVETS

RIVET DIAMETER

RIVET
MATERIAL 1/16 3/32 i/8 5/32 3,716 1/4 5/16 3/8
2117-T4 106 217 389 596 860 1556 2458 3511
2017-T4 120 246 441 675 974 1764 2786 3979
2024-T4 144 296 532 814 1175 2127 3359 4798
5056-H32 o5 195 347 536 774 1400 2210 3160
100= DIMPLE COUNTERSUNK
2117-T4 276 480 735 1020
- 2017-T4 300 530 810 1130
2024-T4 350 620 950 1325
100 MACHINE COUNTERSUNK
2117-T4 186 331 518 745
2017-T4 206 368 574 828
2024-T4 241 429 670 966
SHEAR STRENGTHS OF PROTRUDING AND FLUSH HEAD ALUMINUM ALLOY RIVETS (POUNDS)
5056 99 203 363 556 802 1450 2290 3280
2117-T3 106 217 388 596 BG62 1550 2460 3510
2017-T31 120 247 442 675 977 1760 2790 3970
2017-T3 135 275 494 755 1090 1970 3110 4450
2024-T31 145 296 531 815 1180 2120 3360 4800
SINGLE SHEAR RIVET STRENGTH FACTORS
SHEET
THICKNESS
OLA s e e e e e e e
016 964 | et e e b .
018 ., 984 L e e e
020 i 2996 et e e e e
025 e 1.000 972 e e
032, SO 1.000 L5 TC7: T USROS SUURTOURRTUUUUSI IURUTOURIORIRURSY NOTRORPRRRPRINN! SRV
036 e b b, 980 | e e,
040 e .996 964 e L e
0485 e Y e 1.000 O8O b B e
051 e S .996 972 i
064 i L e L 1.000 1.000 964 b e,
D072 e e e e e b e Lo, .980 964
COBL e e e L b e .996 974 L.
091 e it e e e e, 1.000 084 |
02 e e e e e e .996 972
A28 i e i e e 1.000 1.000
A56 e o b SUVRUSTTY NSO NSRS
ABB e e b e
250 i e e e e e e L .
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PHU LUC XV. GIGI HAN BEN CAT PINH TAN HOP KIM NHOM
(POUND/ MOT PINH TAN)

'rc‘ing CONG TY HANG KHONG VIET NAM
- = -
SO TAY HUGNG DAN TRA CUU SRM

(1iép theo, 212 trang)

SHEAR STRENGTH OF ALUMINUM ALLOY RIVETS (POUNDS PER RIVET) (Sheet 2 of 2)

DOUBLE SHEAR RIVET STRENGTH FACTORS

SHEET
THICKNESS
V4 e b
UG .(88
0i8 . TSI L
20 e
28 870 Tl4
032 03s BIR
036 074 .B57
040 J987 L89G
045 1.000 012
OS] U901
065 1.000
072

08!

091

02
128
156
BB
250

.....................

919
048
974
1.0

-
E—V///;S//ﬂjg RNy

Chu

L

y:

2 A ‘/5

2

T

Bang 16.Ia Iy it cho phép ddi vii dinh Gin phing 16 dap 16m hode khodt chim chiu
cét don. Lyc ciit don dinh tén phy thuge vio do ddy cha (dm vat licu. Do diy tam vat
licu fa dd ddy 18m mong nhat ¢ mdi ghép don va do ddy tam gitta clha moi ghép kép.
Gid tri lyc cat phai nhan vai he s e cat cho & bang khi ty s6 dudmg kinh 15 dinh tan
chia cho do ddy 1am vat licu Ion hon 3 1an cho mai ghép cit don hodc 1,5 1an cho
mdi ghép cit ké p
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PHU L.UC XVI SO DINH TAN YEU CAU BE GHEP NOI (0 MOT GHEP CHONG |
DONFO CACTAM VAT LIEU 2014-16, 2024-T3, 2024-T36, VA TAM 7075-T6; |
1AM PHU BOC 2014-T6, 2024-T3, 2024-136, VA 7075-T6; TAM DAY, CAC LOAL/
FIANH, ONG VAT LIEU 2024-T4, VA 7075-16, KP PUN 2014-T6. |

</

\

(

— No. of 2117-T4 (AD) protruding head rivets required
Thickness per inch of width "“W"»
“4” in : No. of
inches Rivet size Bolts
L_:f 3/32 1/8 5/32 3/16 1/4 AN-3
016 0.9 4.9 -- -- -- - -
020 6.9 4.9 3.9 -- -- --
025 8.6 49 . 39 -- .- --
032 - 1LL 6.2 3.9 33 S --
036 12.5 7.0 4.5 33 2.4 --
040 13.8 7.7 5.0 3.5 2.4 33
051 -- 9.8 6.4 4.5 2.5 33
064 -- 2.3 8.1 5.6 3.1 33
081 -~ -- 10.2 7.1 3.9 33
091 -- -- 1.4 7.9 . 44 33
102 - -- 12.8 8.9 4.9 3.4
128 -- -~ -- 11.2 6.2 32
NOTES:

a. For stringers in the upper surface of a wing, or in a fusetage, 80 percent of the number of rivels shown in the table
may be used.

b. For intermediate frames, 60 percent of the number shown may be used.
c. For single |a'p sheet joints, 75 percent of the number shown may be used.
ENGINEERING NOTES:
8. The load per inch of width of material was calculated by assuming a strip 1 inch wide in tension,
b.  Number of rivets required was calculated for 2117-T4 (AD) rivets. based on a rivet aliowable shear siress equal to
40 percent of the sheet allowabie tensile stress, and a sheet allowable bearing stress equal to 160 percent of the sheet

allowable tensile stress, using nominal bolt diameters for rivets.

¢. Combinations of sheet thickness and rivel size above the underfined numbers are critical in {i.e., will fail by) bearmg
on the sheet; those below are critical in shearing of the rivets.

d. The number of AN-3 bolts required below the underfined number was calculated based on a sheet allowable tensile
stress of 70,000 psi and a bolt allowable single shear load of 2,126 pounds.
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"HU LUC XVEL SO DINH TAN YEU CAU bE GHEP NO1 (0 MOI GHEP CHONG ‘.‘
JON) CAC TAM MONG, TAM DAY, CAC LOAI THANH, VA SAN PHAM EP !
YUN O VAT LIEU 2017, 1017 PHU BOC, 2024-T3 PHU BOC. ,:'
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No. of 2117-T4 (AD) protruding head rivets required
Thickness per inch of width W™
“E” i No. of
inches Rivet size Bolts
3/32 1/8 5/32 3/16 1/4 AN-3
016 6.5 4.9 -- - - -- --
020 6.3 4.9 3.9 - - -- - -
025 6.9 4.9 39 -- -- - -
032 8.9 49 3.9 33 - - - -
036 10.0 5.6 3.9 3.3 2.4 --
.040 1.1 6.2 4.0 33 24 | --
051 -- 79 5.1 3.6 2.4 33
.064 -- 9.9 6.5 4.5 2.5 33
081 - - 12.5 8.1 5.7 3.1 33
091 -- - - 9.1 6.3 35 33
102 - -- 10.3 7.1 3.9 2.3
128 - - 12.9 8.9 4.9 33
NOTES:

a. For stringers in the upper surface of a wing, or in a fuselage, 80 percent of the number of rivets shown in the
table may be used.

b. For intermediate frames, 60 percent of the number shown may be used.
c. For single lap sheet joints, 75 percent of the number shown may be used.
ENGINEERING NOTES: -
a. The load per inch of width of material was calculated by assuming a strip 1 inch wide in tension.
b. Numb.ar of rivets required was calculated for 2117.T4 (AD) rivels, based on a rivet allowable shear stress
equal to percent of the sheet allowable tensile stress, and a sheet allowable bearing stress equal to 160 percent

of the sheel allowable tensile stress, using nominal hole diameters for rivets.

¢. Combinations of sheet thickness and rivet size above the underlined numbers are critical in {j.e., will fail by).”
bearing on the sheet; those below are critical in shearing of the rivels.

d. The number of AN-3 bolts required below the underiined number was calculated based on a sheet allowable
tensile stress of 55,000 psi and'a bolt allowable single shear load of 2,126 pounds.
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PHU LUC XVHL SO BINH TAN YEU CAU BE GHEP NOI (( MO GHEP
CHONG DON) G FAM VAT LIEU 5052 (0 TAT CA PO CUNG)
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No. of 2117-T4 (AD) protruding head rivets required
Thickness per inch of width “W"»
yit” in
inches Rivet size
3/32 /38 3/32 3/16 1/4
0l6 6.3 4.7 -- - -
020 6.3 4.7 3.8 -- - -
025 6.3 4.7 3.8 -- --
032 63 4.7. 38 3.2 - -
036 7.1 4.7 38 3.2 2.4
040 7.9 47 3.8 3.2 24
051 10.1 5.6 3.8 3.2 2.4
.064 12.7 7.0 4.6 3.2 24
081 - - 8.9 5.8 4.0 2.4 3.2
091 -- 10.0 6.5 4.5 2.5 32
b 102 -- 11.2 7.3 5.1 2.8 32
'l4
= 128 - - -- 9.2 6.4 3.5 3.2
NOTES:
a. For stringers in the upper surface of a2 wing, or in a fuselage, 80 percent of the number of rivets shown in
the table may be used.
b. For interr_nédiate frames, 60 percent of the number shown may be used.
¢. For single lap sheet joints, 75 percent of the number shown may be used.
ENGINEERING NOTES:
a.  The load perinch of width of matenal was caiculated by assuming a strip 1 inch wide in tension.
b. Number of rivels requiréd was calculated for 2117-T4 (AD) rivets, based on a rivet allowable shear stress
equal to 70 percent of the sheet allowable tensile stress, and a sheet allowable bearing stress equal to 160
percent of the sheet allowable.tensite stress, using nominal hole diameters for rivets.
¢. Combinations of sheet thickness and rivet size above the underined numbers are critical in (i.e., will fail
by} bearing on the sheet, those below are critical in shearing of the rivets,
Lo <o
<_>
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PHU LUC XIX. KICH THUGC THU CHUAN CUA PINH TAN

L

\

(

0

S6 Gach Duomg kinh | ~piay dai
f=—LENGTH 2-6 3/8
r «1 ] 2-8 116 12
b ] o 2-9 9/16
3-3 3/6
Ir’
_ i 3-4 1/4
binh tdn dau thong dung MS20470 ;:2 3/12 Z;g
MS 20470A | MS20470AD o éﬁ
AN4T70A ANA4T0AD 4; 3 376
4-4 1/4
b— LENGTH 4-5 5/16
N 4-6 3/8
ll 1 oia. 4-7 7/16
A 4-8 12
4-9 9/16
Do s . . . 0 4-10 1/8 5/8
1 Dinh tan ddu phang 100" MS20426 a-11 11/16
: 4-12 3/4
MS20426A MS20426AD A14 I
AN426A AN426AD 4-16 I
4-18 1-1/8
4-20) 1-1/4
4-30 1-7/8
5-4 1/4
o . . . 5-5 5/16
Dinh tdn loai MS20426 via MS 20470 la 5.6 18
duge sir dung rong rdi nhat: duge chd tao };_7 7 116
tr Mil-R-5674. Hai loai ndy [d ¢d trong 5.9 N
hai loai vat licu: Hyp kim nhom “ciing™ 5.9 5/32 9/16
2117 (AD) v nhom nguyen chat “mén” g—l() 578
1100 (A) 512 4
. 5-
Vi dp nhom s3: MS20426A3-12 ¢o ‘iég [ i "
dudmg kinh 3/327, chidu dai 3/4™, ddu con ) h
‘ 100" “mém™



$8 TAY HUONG DAN TRA CUOU SRM |

6-4 1/4
6-5 5/6
6-6 3/8
6-7 7/16
6-8 3/16 12
6-10 5/8
6-12 3/4
6-14 7/8

PHU LUC XX. TINH TOAN CHINH XAC CHIEU DAI DINH TAN

PUONG KINH PINH TAN BE DAY VAT LIEU CONG THEM

1/4 inch hoc nhé hon

1/2 inch hoac nho hon | 1-1/2 x duong kinh dinh tdn

1/4 inch hoidc nho hon

1-1/2 x dudng kinh dinh tan
trén 1/2 inch + 1/16 inch cho méi 1/2 inch
bé ddy vat lieu

5/6 inch hodc nhé hon

1/2 inch hodc nho hon | 1-1/2 x duong kinh dinh tdn

5/6 inch hoac nho hon

1-1/2 x dudmg kinh dinh tdn
trén 1/2 inch + 1/16 inch cho mdi 1/2 inch
bé ddy vat lieu

PHU LUC XXL GIGI HAN CHO PHEP GOC MAT TAM PE TAN PINH

(

\

(

PUONG KINH GOC LON
PINH TAN NHAT
3/32 200
1/8 200
5/32 20°
0
MAXIMUM ANGLE OF SURFACE 3/6 15
WITHOUT SPOTFACING 1/4 100
GOC LON NHAT CUA BE MAT KHONG 5/16 5°
CO GIA CONG MAT PAULO N
. 3 (8 S NS
\ ——— S
. < | \ e
L i |‘ \’,.___,.“;*ﬁ.......(‘
<o | 1 A T
<> |l ," \) <i:"}-‘=-=-=-(;_\

\ ! \ o IE=T A
= \ ! = <
~ v ] L Y- o

< (l___2_7_2\)
(U——

0
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{ \ ( rc‘ing CONG TY HANG KHONG VIET NAM | -
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\ %) \__ SO TAY HUONG DAN TRA CUU SRM ___/
PHU LUC XXIL KiCH THUGC MUI KHOAN DUNG CHO CAC LOAI PINH TAN
TABLE 1-2. DRILL SIZES FOR COMMON, SOLID SHANK RIVET
(Tong s0' 2 trang)
RIVET DIAMETER DRILL SIZE DRILL DIAMETER
1/16 Sl 0670
3/32 41 .0960
1/8 .30 1285
5/32 21 .1590
3/16 i 1910
1/4 F 2570
5/16 P 3230
3/8 W .3860
XY
DISTANCE E SHOULD EQUAL <
TWICE THE RIVET DIAMETER
E E—
_‘\ I section A-A 1 [’-
INCORRECT-TOO CORRECT
CLOSE TO EDGE £:20
r O
A A
L_RESULTANT CRACK SAFE
{ Tolerance€ on drilled holessunless otherwis{&ggc_iﬁsd_{;_ﬁ_r_@ﬁg_l_l_ﬁ)
<en | Nominal Drill Diameter| ‘m_lﬁﬁé:’
<> ’,l 404 o 1285 | {4.0022%5001
S| 136 10 .228 \ LI+ 0035001
- o i 234 10 1/2 ] < .004?3@»
T TV A VI | + 005253001
o~ \ 49/64 to 1 ] \ 4+ pozEA~001\ <o
= | ___1:1/64 102 | {3 oto 3001/ -
e T \\
= \273_/
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T&Nf CONG TY HANG KHONG VIET NAM
SO TAY HUGNG DAN TRA cUU SRM

PHU LUC XXIL KICH THUGC MUL KHOAN DUNG CHO CAC LOAI PINH TAN
(tiep theo, 212 trang)

TABLE 1-3. DRILL S{ZES FOR PIN RIVETS

RIVET DRILL SIZE DRIL L

DIAMETER DIAMETER
3/16 16 |77
7/32 5 .205
1/4 B .238
9/32 1 272
S/16 N .302
11/32 Q 332
3/8 u .368
13/32 X .397
7/16 27/64 4219
15/32 29/64 4531
1/2 31764 4844
17/32 33/64 5156

TABLE 1-4. DRILL SIZES AND HOLE SIZE LIMITS

FOR SELF-PLUGGING RIVETS (FRICTION LOCK)

TABLE 1-5 DRILL $IZES FOR SELF-PLUGGING
RIVETS (MECHANICAL LOCK)

RIVET PILOT FINISH [ HOLE
DIAMETER DRILL DRILL 1 SIZE
/8 32(,116) | 30(.1285) ' 129 ko
.32
5/32 26 (.147) | 20(.161) 1595 to
I L1635
3/16 16(177) | to(.1935) | 19150
.196
TABLE 1-6. DRILL 3IZES
FOR EXPLOSIVE RIVETS
RIVET | PILOC | FINISH |
DIAMETER | DRILL DRILL | HOLE 31ZE
SIZE SIZE
1/8 30 29 (.1360) | .1345 © .138
5/32 22 17 (L1730} | .1730 w .176
3/16 12 6 (.2040) | .2040 o .207

RIVET FINISH INSPECTION LIMITS TABLE 1.7, DRILL SIZES FOR INTERNALLY
DIAMETER | DRILL SIZE MIN MAX THREADED RIYETS {TWO PIECE)
3/32 40 .097 101
1/8 30 128 132 RIVET DRILL DRILL
DIAMETER SIZE DIAMETER
5/32 20 .160- .164
3/16 10 192 .196 -187 3/16 -187
7/32 2 .220 225 1234 A -234
1/4 F 256 261 265 17/64 265 |
9/32 L .289 .295
1/8 29 137 141 TABLE 1-8. DRILL $SIZES FOR RIVNUT RIVETS
oversize
5/32 16 177 .181 RIVET PILOT FINISH
oversize ' THREAD SIZE DRILL DRILL
3/16 5 .206 .210 .
oversize 6-32 19 (. 166) 12 (.189)
- f
. Monel 10-32 1 (.228) 1/4 {.250)
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1 , TONG CONG TY HANG KHONG VIET NAM
) $O TAY HUGONG DAN TRA CUU SRM

PHU LUC XXIIE. BANG KICH CO SOI DAY KIM LOAI VA KIM LOAI TAM

Amerlcan or 1.5 Standard
Brown & Sharpe Cauge for
for Atuminom Gavye Steal & Mlate
& Brass Sheet tron & Steel

3648 3437
) 3249 3195
2193 2812

.257(‘

0673

0508 0598
0453 0538
0403 L0478
0359 0418
0300 10359
0285 039
0053 0799
.0226 10269
0201 0239
o179 .0209
o159 o
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PHU LUC XXIV: KiCH €O MUI KHOAN P KHOAN LO TARO REN VIT MY

TONG CONG TY HANG KHONG VIET NAM

SO TAY HUOGNG DAN TRA CUU SRM

Loai ren tho lap ghép trung gian, Loai ren chinh xic lap ghép trung
cap 3 (NC) gian, cip 3 (NC)
2 - . LQ KHOAN . - LO KHOAN TARO
& ? 2 TARO & E} E -
B Z S |98 |zazel’ Z 8 22 |E&%
S v = Em ZEGE B M = 2 ,OE:UQ
s | g 7 |2226|S  |g |2 |28 |Baz:
5 L v Mg | EceE| O 2 v E Hek
= S |¥% |FE |8EEF|g  |§ |# %o |gEE
. g 080 060 152 ..].0472 3/64
164 1073 N4y 10575 | #s3 N1-72 1073 147 10591 | #53
2:56 186 142|682 | #si Q264 [.086 42 [.0700 |  #50
3-48 099 137 078 5/64 3-56 .099 37 0810 #46
4-40 A12 131 0866 | #44 14-48 A12 131 0911 w42
R A25 129 10995 | #39 1344 A25 129 1024 #38 .
632 L 38 127 . 1063 | #36 16-40 138 127 113 #33
8-32 . 164 |18 1324 | #29 18-36 164 18 136 #29
1024 1. 190 {18 1472 #26 110-32 190 118 =159 #21
12-24 216 12, 1732 #17 11228 1.216 12 ..180 #135
1/4-20  1.250 11/4  1.1990 [ # 1 1/4-28 1.250 11/4 213 #3 .
5/16-18 | .3125 [5/16 |.2559 | #- 15/16-24 | 3125 [ 5/16 | .2703 I
3/18-16 |.375 | 3/8 3110 | 5/16" 13/8-24 |.375 [3/8 332 Q
JN6-14 ) 4375 1716 13642 | U 7/16-20 | .4375 |7/16 | .386 | W
A/2-13  1.500 1172 1.4219 | 27/64" §11/2-20 | .500 | 1/2 A49 716"
9N6-12 | .5625 |9/16 |.4776 | 17/32 |9/16-18 | .5625 |9/16 |.506 | 172" .
S8-11  1.625 15/8 1.5315 | 31/64" )15/8-18 |.625 |5/8 268 9/16"
3/4-10 1750 [3/4 | .6448 | 41/64” 13/4-16 |.750 [3/4 | .6688 | 11/16
J89 [BIS 17B  1.7307 | 49/64" | 7/8-14 |.875 17/8 7822 | S1/64”
1-8 1.000 11.0 8376 7/8" 1-4 1.000 (1.0 8072 49/64"
Bulong mdy bay tieu chudn AN Ia loai ren chinh xdc, cap 3 (NF)
PHU LUC XXV: REN ONG CON MY
Kich thic | S5 v Buong kinh ngodi cua | o 46e | Kich thuee
ich thic | S6 vong ren dng dé cét ren . . x
» . - miii doa miii khoan 16
ren Ong trén inch. In. thap | In. phan s Sne. in dé tard ren in
phén g4n nhat & 1M '
1/8 27 405 13/32 1/8 21/64
1/4 18 540 5 5/64 1/4 7/16
3/8 "18 675 4 3/64 3/8 9/16
1/2 14 .840 27/32 1/2 4 5/64
3/4 14 1.050 1 3/64 3/4 29/32
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PHU LUC XXVI: KiCH THUGC MUI KHOAN XOAN TIEU CHUAN MY

TONG CONG TY HANG KHONG VIET NAM
$0 TAY HUGNG DAN TRA CUU SRM

$8 hodc

chit

Phan | S8 thap

s6

phan

chi

13

$8 hodc Phén S8 thap

phén

£1.]

(2]
&
Z 2

Phdén
s

S& thap
phdn

29 ._”

78
17
76
75

74,

73
72
n
70
69
68
67
66
65
64
63

62

61
60
-39
58
57
56
55
54
53
52
51
50
49
48

47

a6 |

45
44

. .0135
1 .0145
| .0160
| .0156
: .0180
0200
0210 |
| 0225
0240 |
0250
.0260
1.0280
| 0290
.03)0
¢0320
0313
. .0330
| L0350
.0360
|.0370
0380

A0

38
a7
36

35

33
32

29

27
26
25

.24

23
22
21
20
19
18
7
16
15
14
13
12
n
10

39

e g

L
30

28

0980 I
| 0995
.1015 _
.1040
.1065
| 1093
RALTINN
RLLLTS
1130

"‘M'”olvOI

t N X s € C

>:-‘N

T~ X=X -;m_ﬂ‘m3crn'w .

| a8
| 25764
. 13732

2210
2280 |
.2340

2343

5:?399“

2420

.2460

2500

| .2570

2610

12656

2660
2720

mi.zquw,”

.2810

2812

.2900

.2950

2968

13020

3125

' .3160
~.3230
3281
| .3320
i '3390 .
| .3437
| .3480
©.3580
$.3594
| .3680

.3750

| 3770
: .3860
L3906

3970
4040
4062

4130
| .4218

A375

4531
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SO TAY HUGONG DAN TRA CUU SRM

ETTIF SIS

| ra2

_@._?9.55__ L
,.2090 }
. -2130

| .2187

PHU LUC XXVIL BANG CAC NGUYEN TO HOA HOC

TEN NGUYEN TO

KY
HIEU

50
NGUYEN T

_r"v
TRONG

(Gf(:M-‘l

erbium
H_‘europlum o
fermium

actlmum

alumlmum_
_americium
antimony
argon

arsenic

Astatine

Bal fum

Der kellum
beryllium | Be
bismuth

 bromine
.ca,dmi!mx._

calcmm

7 amformum H
__"carbon

cerium

Am |

| Ba_

| Br

| AC | €

Al

Sb

As |

At

Be |
Bi |

;.—-Eu\;\c:._. o0

At
22

83 |

35
438

10, 7
2,7
136
6,68
1,784
5,72
s
1.85
Ton
_z 12
8,65

Ce

55

%1

chlorme

chrmmum

emstemlum

| [ Cr
COPPel‘

] d /s rosmm”_”

co

Cu

Dy |
Es

o

|
%

56
99

Fm

100 |

1,87
1,55
2,62
6,78
3,17
7,19
896__
13,511
8,54

9 05'__
5,26

278

TEN NGUYEN TO

gadolinium |
galtium |
germanium
gold
_hafmum

hahnium

rhehllm o
__holmlum
hydrogen

mdmm
|odme i
' ll‘ldlllll‘l ﬂ

ll"Oll

kryton |

lanthamlm

) law rencmm
_ lead

hthlum -

__lutetmm . i
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&

‘ E TV _ :E_ TV
TEN NGUYEN TO "l;év o % FRONG TEN NGUYEN TO "!'[L;‘w 2 g TRONG
g 1GOMY g | GeMY
nobetium | No | 102| - sitver | Ag | 47 | 105
osmium | Os | 76 | 224 sodium | Na | 11 | 097
oxygen | O 8 | 1,429 strontium | Sr | 38 | 2,6,
palladium | Pd | 46 12,0 sulphur | S | 16 | 2,07
phosphorus | P | 15 | 1,82 tantalum | Ta | 73 | 162
platium Pt | 78 | 214 technetivm | Tc | 43 | 11,5
plutonium | Pu | 94 | 198 tellurium | Te | 52 | 827
polonium | Po | 84 9.4 terbium Tb | 65 | 827
potassium | K | 19 | 0386 thallium | T1 | 81 | 11.85
prascodymi-um | Pr | 59 | 6,77 thorium | Th | 90 | 11,7
promethium | Pm | 61 | 6475 thulium Tm | 69 9,33
”protactiniu-ni Pa 91 | ]6,4 tin | Sn 50 | 7,3
radium Ra | 88 3.0 titapium | Ti | 22 | 45
radon | Rn [ 86 | 991 tungsten W 741 193
.- rhenium | Re [ 75 | 21,0 uranivm | U | 92 1 189
rhodium Rh | 45 12.4 vanadium vV | 23 5.8
rubdium Rbh | 37 85,5 xenon Xe | 5 5.89
rutheninm Ru | 44 1,53 ytterbium | Yb | 70 | 698
simarinm Sm | 62 7,54 yitrium 1Y | 39 45
scandium Sc | 21 3.0 zinc Zn | 30 7,14
selenium Se | 34 4,8 zirconium Zr | 40 | 649
silicon Si | 14 2,33

PHU LUC XXVIIL BAN CHUYEN BO1 CAC DON VI DO
HE ANII - HE; MY SANG HE MET

1. BON VI DO CIIEU DAL

lem = 0,3937 in

Im = 3, 2808 (1

Im = 1,0936 yd

1km = 0.6214 milc

Imile (hai ly) = [.B5318 km

1 chain (¢ch) = 20,17 m

I furlong (fur) =201.17 m
rod. pole or perch = 5,029 m

lin. =2,5400 cm

1. =0.3048 m

lyd=09141 m

Imile (dam) = 1,60933 kin
Imit = 0,00101n.

Ipt. (do cd chit) = (0,3759 mm
I lcague = 4,28 km
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2. PON VI PO DIEN TICH

.1sq. cm =0,1550 sq. in 1sq. in = 6,4516 sq. cm
Isq. m = 10,7639 sq. ft Isq. ft =0,0929 5q. m
Isq. m = 1,196 sq. yd ~ Isq. yd =0,8361sq. m
lhectare = 2,4710 acres lacre = (0,4047 hectare

Isq. km = 0,3661 sq. mile Isq. mile = 2,5900 sq. km = 25 hectares
I sq. chain = 404,62 sq.m lrood = 10,1168 ares

3. PON VI PO THE TiCH

lcu.cm=0,0610cu.in lcu. in= 16,3873 cu. cm
lcu. m = 85,3145 cu. {t Icu. ft = 28.3163 liters=0,028 cu.m
lecuum=1,3079cu. yd - lcu. yd =0,7646 cu. m
1Bu (US) = 32,239 liters  1Bu (Anh) = 36,369 liters
lreg.t = 2,38 cu. m

4. PON VI PO DUNG TICH

Hitre = 61,0250 cu. In 1 GB bu. = 3,368 litres
Hitre = 0,0353 cu. Ft 1 GB sq. =290,94 litres
Hitre = 0,2642 gal. (US) 1 GBqt. = 1,136 litres
[litre = 0,3566 bu. (US) I GB gal. = 4,546 litres

1 GB pt = 0,568 litres

Iires=1,76 pt. (2,1 US pt
res pt. { pt) 1 US pt =0,473 litres

liter = 1.000,027 cu. em = 0,88 qt. | US bu. = 2 804 litres
(liquid) or 0,9081 qt. (dry) (US) { US gai _= '%"785 litres
Lliter = 2,2046 1b of pur water at 1 US gal' dr;/, =“4 404;3 litres

4% = 1,00kg = 1 cu. Dm (GB) | USsh. tn.= 0907t
I US barel. 1,588 litres ’ ’

5. DPON VI PO TRONG LUONG

lgram = 15,4324 grain lgrain = 0,0648 gram

I gram = 0,03530 oz ) i ounce (0z) = 28,3495 gram
lkg = 2,2046 b b = (,4536kg

lkg = 0,001 1ton (sht) [ton (sht) = 907,1848kg

Hon (mcet) = 1,1023 (Sht) Iton (Sht) = 0,9072 ton (met)
Iton (met) = 0,9842 ton ( lg) lton (Ig) = 1,0160 ton (met)
Ldr = 1,77 gam lton (st) = 6356 kg

| hundredweight (cwt) = 50,8 kg  1qgt = 12,7kg
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6. DON VI PO AP SUAT
1kg. per sq. cm = 14,223 1b. per sq.in. b, per sq.in. = 0,0703 kg. per sq.cm.

tkg. per sq. cm. = (0,9678 normal amt | Ib. per sq.fi. = 4,8824 kg. per sq.m.
lkg. per sq. m = 0,2048 [b. per sq.ft. | pormal atm. = 1,0332 g. per sq. cm.

lkg. per sq. mm = 9.8067 mpa t normal atm. = 1,0133 bars

[Pa = IN persq. m 1 normal atm. = 14,696 lb. per sq.in.
IN (niu ton) = 1/10 Kg per sq. m I normal atm. = 101325 Pa

1Btu = 1054,5jouls Ipsi = 6,894.10" Mpa

1calori = 3,968 h.t.u (Anh) 1ksi = 6,894 Mpa

Ghi chii : Btu (british thermal unit) 1a lugng nhiét cdn thiét nang pound nudc
tir 60°F 1¢n 61°F & didu kién ap sult ticu chudn.

7. HE THONG DO C.G.S.

1don vi t0c dO = lcentimeter per sccond

gia 10¢ trong trudng (tat Pari) = 981 centimeter per sec.
Idon vi luc = Idyne = 1/98 1gram

fdon vi cong = lerg = Idyne-centimete

don vi comg suat = Twat = 10.000.000 crgs per sec.

Ghi chu :

Mot so ehir viet 1. in. (inch): sq (square) hode gr. ;¢ (gram); fi (foot feet),
Ib (pound): oz (ounce); gr (grain); vd (vard): cm (centimetres); kg(kilogram);
m (metre); atm (atmosphere); ton (tonne); cu (cubic), gal (gallon); bu
(bushel); pt (point); sht (short); g (long). psi (pound per squaer inch); ksi
(1000 pound per squaer inch); Mp (magapascal); Pa (pascal); gt (quarter);
ot (hundred weight hay owt; GB (ganige British); US (united States), reg.t
(regiserion), barrell (barel); ton (1.}

PHU L.UC XXIX. BANG CHUYEN BO1LDON VI DO INCH SANG METRIC

in " mm in mm in mm in nmm in mm
10 254000 1 25,400 | 0.1 25400 | 0.01 0.254 ] 0.001 0.025
20 08000 [ 2 50800 [ 0.2 308001 0.027 7 0.508 [ 0.002 0.051
10 762.000 | 3 76.200 | 0.3 76,200 | 0.03 0.762 | 0.003 0.076
10 L0000 [ 4 10L600 {04 101600 [ 004 To16 | 0004 0002
30 1,270.000 | 3 127.000 | 0.5 127.000 | 0.05 1.270 | 0.003 0.127
60 1,524.000 [ 6 . 152400 [ 0.6 132,400 | 0.06 1.524 | 0.006 0.152
70 1,778.000 | 7 177.800 [ 0.7 177.800 | 0.07 1778 | 0.007 0. 178
RO 2032000 | 8 203200 [ 0.8 203.200 | 0.08 2032 {0008 0.203
o0 2.286.000 | 0 228.600 { 0.9 228.600 | 0.09 2.286 | 0.060 0.299
100 2,540000 [ 10 2540000 1.0 254000 | 0.10 2.540 | 0.010 0.254
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PHU LUC XXX. BANG CHUYEN POI PON VI PO METRIC SANG INCH

min in 1mm in mn  in mm in mm in

1050 39370 10 0.3937 1 0.0394 | 0.1 0.0039 |1 0.01 0.0004
200 7.8740 20 0.7874 2 0.0784 | 0.2 0.0079 10.02 0.0008
300 11.8110 ] 30 1.1811 3 01181 |03 0.0118 |} 0.03 0.0012
400 15.7480 | 40 1.5748 4 0.1575 |04 0.0157 1 0.04 0.0016 |
500 19.6850 { 50 1.96850 | 5 0.1968 | 0.5 0.0197 10.05 0.0020
600 23,6220 | 60 23622 16 0..2362 | 0.6 0.0236 | 0.06 0.0024
700 27.53591 | 70 27559 |7 0.2756 | 0.7 0.0276 | 0.07 0.0028
800 31.4961 | 80 3.1496 8] 0.3150 [ 0.8 (.0315 | 0.08 (.0031
900 35.4331 | 90 3.5433 9 0.3543 1 0.9 0.0354 | 0,09 0.0035
1.000  39.3701 | 100 3.9370 10 03937 | 1.0 0.0394 [ 010 0.0039

Cdch sit dung bdng chuyén doi don vi do:

- Tim millimeter twong dwrong

cua 78 inchs

70in. = 1,778.000
8in. = 203.200
78in. = 1,918.000

- Tim inchs twong duong cia 84,9

millimeter
80mm = 3.14961n.
4mm = .1575in.
0.9mm = 0.03541in
B49mm = 3.3425in.

PHU LUC XXXL BANG CHUYEN bOI PHAN SO, SO THAP PHAN
INCH SANG METRIC

INCHS
Phansd | SO thap | I

' phan
1/64 | .00156 {0.397
1732103125 10794 |
3/64  1.0469 | L1191
1116 | .0625 |1.588
5/64 [ .0781 1.984
3/32 094 2.381
/64| 1093 12.776

1/81.1250 |3.175
9/64 | 1406 |3.572
| 5/32 15625 | 3.969
11/64 | 17187 |4.366
36 |.1875 | 4.763
[3/64 [2031 [5.159
7732 0 | 21875 | 5.556
15/64 | 23437 |5.593

1/4|.2500 |6.350
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INCHS INCHS

Phan <0 | Sothap | M | Phan ¢ | SGthap | mm
phan | | phén
23/64 |.3594 | 9.128 [45/64 |.7031 |17.860
. 3/8[.3750 [9.525 [23/32 | .7188 118.256
25/64 |.3906 19922 |47/64 |.7344 |18.653
13/32. | .4062 [10.319 | 3/4|.7344 |19.049
27/64 | 42187 [ 10716 |49/64 |.7656 |19.447
7/16 | 4375 | 11112 |25/32 |.78125 |19844
29/64 | 4531 [ 11.509 |51/64 | .79687 |20.241
15732 | .46875 | 11.906 | 13/16 |.8125 |20.638
31/64 | .48437 | 12.303 [53/64 | 8268 [21.034
172].500 {12700 [27/32 | 84375 |21.431
33/64 | .5156 | 13.097 |55/64 |.85937 |21.828
17/33 05313 13494 | 7/8|.8750 |22.225
35/64 |.5469 13891 |57/64 | 8906 [22.622 |
| 916 |.5625 | 14,287 |29/32 | 90625 |23.019
137/64 | .5781 |14.684 [59/64 | 92187 |23.416
19/32 | .5938 | 15.081 | 15/16 |.9375 |23.812




'S

17/64
9/32
19/64
5/16
2 1/64

1132

2656
..28125
29687

3125

3281
34375
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16747

7.144

- 7.541

- 7.938
8334
8.731

 39/64 6094
5/8 .6250
41/64  0.6406
201/ 6563
4364 6719
11/16  .6875

15478
15875
16.272
16.669
 17.066

17.463

61/64
31/32
6?/64

9531
96875
9843
1 1000

24209

24606
25.003

25.400

LUC XXXII: BANG CHUYEN HOI DON VI BO NHIET DO (°F & °C)

llF

100
125
150
175
200
225
250
275
300
325
350
375
400
425
450

“C
37.7
51.6
65.5
79.4
933
107.2
121.1
135.0
148.8
162.7
176.6
190.5
204.4
218.3
232.2

()F

475
500
525
550
575
600
625
650
675
700
725
750
775
800

MOT SO BIEM NHIET bO DAC BIET

FAHENHEIT (°F)

Diém soi

' Diém déng bang

Do khong tuyét doi

i
1
i

I)C
246.1
260.0
273.8
287.7
301.6
315.5
3294
343.3
357.2
371.1
385.0
398.8
412.7
426.6

. CELSIU OR CENTIGRADE (“C) I

212"
kAN
. ()0
459.67"

100° !

0°

-17,8"

-273.85% |

“CONG THUC TINH CHUYEN HOI NHIET PO ('F & °C)

"C=("F-32)x
= 0,556 x (F - 32)
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PHU LUC XXXIII. PON VI PO CO S0

PAI LUONG VAT LY TEN KY HIEU
Chiéu dai melre m
Trong lugng kilogram kg
Thoi gian second S
Dong dién ampere A
Nhiét do nhiét dong luc Kenvin K
Cuong d0 anh sang candela Cd
S8 lugng vat chét mole mol
PHU LUCXXXIV . PHU TO PON VI PO
BOISO TANG | PHUTGO | KY HIEU BOLS6 Grim | PHUTO | KYHIEU
10 jdeca- | d 107 | deci- d_
”1()””1_: hecto- | h 107 centi- c
10° kilo- k 107 | milli- m
T mmega-- M 105 i 1 p
10 giga G 10° - fnano- | on
101 tera- T 107" pico- | p
___10__175___ Hrt‘petd- el P 05 femor | f
10% | exa- E 10°"* 'dll()- " a

PHU LUCXXXV.BANG bOI CHIEU CAC CHU SO LA MA & CHU SO A RAP

CHUSO o - | it se o cuir |, ) y
LA MA ,5 < u“n:,? LA S Sl sOLA § & cnoso LA MA ,9) o)
- 5 2% mA |ES (IN) =l
IN | T ™ N I, |~ aNy |~ “
i |1 |1 [XIV |xiv |14 |LX 60 | CM 900
i o2 XV xv 15 U LXX 70 M 1000
b |3 XVE |xvi |16 [LXXX [ 80 | MC 11000
v v 14 I XVID Dxvii |17 | XC 9% | MCD 14000
\% v |5 | XVII {xvitk 18 !]IC 99 i MDC 16000
violvi |6 |xix |xix |19 |c | 100 | MDCLXVI 1666
vl il |7 | XX XX 20 | cC 200 | MDCCLXXXVIII | 1788
VIIL vii |8 (XX |xxi |21 |CCC | 300 | MDCCCXCIV 1894
1X { ix [9 [XXV |xxv (25 [CD 400 | MCM 1900
x Px P10 [ XXIX |xxix |29 | D 500 | MCMLXXVI 1976
'm 11 | XXX |xxx »| 30 | DC 60 | MCMLXXXIX | 1989
xu xii |12 | XL x! 40 DCC {700 L MM 2000
X111 ]xui 13 | L. | 50 | bCCC | 800
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THUAT NGU

ATA 100 System : Hé théng ATA 100 tao thinh tieu chudn cho so tay bao
duimg mdy bay cd thé phat trién md rong cha hiép hoi hang khong (ATA).

Abrasion (Ché mon) : La chd hur hong 141 ca cde kich thude. No 12 két gua
lam thay d6i 181 dién ngang vi cd mon, co xdt, xude hodc an mon khidc, N6 luon xin
xi va khong theo quy {uat.

AC43.13-1A&2A: Thong tu do FAA ban hanh dudi dang sdch dé cap tdi céc
phuong phap, k§ thuit va thye 1€ sira chita va kiém tra mdy bay va phuong phdp 6
thé chap nhan, k§ thuat va thue & thay ddi may bay.

Airflow (Dong khong khi): La dong chay cua khong khi di qua vat (hé.
Dong chay khong khi duge chia ra hai dang : Dong chay 1dng va dong chay rdi.
Dong chay tang ¢ luc can nho hon dong chay rdi.

%

{ﬁ

== — ==

véi vat thé hioh dang thudang vai vat thd thuim dang khi ddng

Airfoil : La b&é mat cdnh, canh Ii licng, hoac cdnh Jai hudng thict k¢ dé nhap
duge phan lue ¢6 loi hoac Iye nang ar khong khi chuyén dong qua trén no.

c
0 ¢ 1 )
E - MAXIMUM THICKNESS PO DAY CUC DAL
L 3 F . MAXIMUM CAMHER nd KiUM VvONG Cyc
A — : pAL
' R 0 UPPENR CAMBER MAT KIIUM voNg mifa
M K ¥ TREN
* t ] 11 - MEAN CAMBER MAT  KITUM  vONG
} TRUNG BINH
J - TRAILING EDAE MEP SAY
A CHOHRDLINE PAY CtNa K bong K - LOWER CAMDER MAT koM véna Pl
C
1. LEADING EDGE RADINS  BAN KINH LUGN MEP o
THUOC 1, CHORD 6 DAL bAy cONG kMl
C - LEAIMNG EDGE MEP TRUOC “_C)NG1 o b KitUM
, T— " Bo DAY CUC M- 1.OC OF MAX CAMBER vi TRl CO D
13- LOC OF MAX TINCKNES vl o ho 1} VENG (€ DAL

nat

Airframe (Khung suom): La kél cAu cia mady bay khong bao gém dong co.

Airframe mechanic (The may khung swon) : La ngudi duge cdp chiing chi
cia FAA- ma ho duge phép thuc hién bao dudng va kiém tra khung suon mdy bay
duge cip.phép.
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Airframe Companents (Cac b phian khung suon) : La bao gém cac
thanh phan khac nhau goi 1a chi tiét két cdu nhu Stringer, Longerons, Ribs, Formers,
bulkheads va Skin. Céc bd phan nay lién két bang dinh tdn, bulong, vit va han. Chi
ti€t két cdu mdy bay thiét k& dé mang tai trong hodc chiu img suat. Chi tiét don cta
ké&t cau phu thudc vao su két hgp cia \mg suvit.

Airworthy (Kha phi) : La trang thdi mdy bay va dong co, hodc cic bd phan
duge cap chimg nhan do Cuc Hang khong lién bang M¥ ma phai dép tng tat ca céc
yéu cdu cha gidy chiing nhan nguyén gdc.

Aging (Hoa gia): La nung nong va giif chi tiét mot thoi gian dai & nhiét do
ting, goi-1a hod gid nhan tao. Co6 hai loai hod gia : hod gid nhan tao va hod gia ty
nhién. Hod gid dé 1dm tang bén va én dinh kich thude cho tiét va dung cu.

Alclad (Phu boc nhéom) : La tén thuong mai dang ky ctia cong ty nhom M§
cho hop kim nhon két cdu phu boc.

Hop kim nhom dé gi, nhumng nhom tinh kKhiét khong gi. Tam pht boc nhom lam
tir hop kim nhom c6 d¢ bén cao duge phu boc 16p mong nhom tinh khiét.

Phii nhom tinh khiét bang cén lan I6p nhom tinh khiét vio tdm hop kim nhom o
mdy cdn, tao nén 5% bé day tdm. Ddong thoi tAm hop kim nhom giam 5% do bén sau
khi phtt boc nhom.

Ta&m phi boe nhom chdng duge gi 1au dai néu idp pha khong bi xude hoac mon
hét Iap pha.

Allowance (Dung sai cho phép): Sd lugng khdc nhau cho phép giira cac kich
thude cha hai chi ti€t lip ghép vao nhau.

Alodizing (Oxyt hoa hoc): La xir I hod hoc bé mat dé chudn bi bé mat trude
khi son hoan thi¢n.

Alloy (Hop kim) : La gdm dung dich dic cta hai hodc nhidu hon kim loai
thanh phan. Hop kim luon chtta mot kim loai chinh va bd sung lugng nho kim loai
khic dé c6 do bén va chiu nhiét,

AN Airforce - Navy Standard : Ti¢u chudn cla khong lue hai quan.

Alodine (Chét oxyt hod) : La 1¢n dang ky thuong mai cho hod chét phi bidn
ddi, né tao thanh mang oxyt nhom cing, khong vi trén 1Am hop kim nhom.

Mang oxyt ¢6 duge nhds chat oxy hod ddp ing chiic nang nhu tidn hanh bing ma
andt (uxyt hod duong cuc), nhimg khong cfn bé ma di¢n phan.

Chat oxyt hod phit hyp ticu chuan: MIL - C - 5541B.

Anodizing (Ma anét, ma duong cuc, oxyt hod duong cuc) : Li ma dién phan
chi tiét &.duong cut dé oxyt hod nhom, #am bén chiic bé mat hgp kim nhom.

Annealing U:La qué trinh nung noéng chi 4l kim loai dén nhiét o cao hon
diém (i han rén (tr 20 dén 30°C) va gili & nhict dO d6 mot thii gian quy dinh, sau
dé 1am nguoi cham. U nhdm 1am mém Kim loai, Khir ng sudt du do nhi¢t tuycn.
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Ballizing (Nong bi): La ding luc ép bi cdu di qua 16 duong kinh nho hon lam
hién dang déo 16p bé mat. Két qua 1p bé mat xi lanh bj bién cing dé chiu dung cdc
lyc phé huy cét va nén. Bé mat quanh 16 chiu fing suat du nén trude.

Beam (Thanh phan két cau) ; LA thanh phéan két cau kim loai hodc gb dai,
ndng & loai két cau bt k. stt dung chiu tai trong cit va udn.

Bearing Stress (Ung suit mang/Ung suat nén) : La kha ning coa kim loai
t4m chiu dung lam gian dai 16 dinh tdn cia mdi ghép trude khi cat dinh tén do ting
sudt cat.

Bearing support () di - thi€t bi co khi) : L2 bac 16t 1ap chat vao 16 dé giam
ma Sét truc quay trong 16,

O truor : LA dng 161 1am tir vat liéu Bronze hodc kim loai Babit, né ¢6 hé 6 ma
sat thap. '

O lan : La dugce ¢hé tao k&t hop ranh lan bing thép cing, bong, vaéi bi diia hoac
bi cdu lan trong ranh lan.

Bend Allowance (Kich thudc do kim loai tim): Kich thude udn cho phép
14 3 lugng vad licu kim loai thue 1€ can thiét dé udn mot micéng kim loai tdm.

Khi 1ay dau & mat phang kim loai dé bat diu gia cong, phin cho phép phai 1am
dé udn, sd lugng vat li¢u chd udn xdc dinh bing ca hai ban kinh udn va s& do vat licu
bi udn.

SO lrgng vat licu udn tra f hang kich thude cho phép uon.

BEND AlLOV{ANCE NEUTRAL LINE
CHO PHEP UON / TRUC TRUNG HOA
~ .

f
RADIUS
OF BEND

RAN KINTUON

0448 x T

Kich thuoc uén cho phép voi goc uon 90"

Bending Stress (Ung sudt uén) : La thuc chal két hop ting sual nén va kéo.
Khi thanh xa bi uén, phin thanh xa phia ngoai 12 chin tmg sudt kéo va phan phia
trong la chiu tng sudt nén. Cinh mdy bay I chiu tmg sudt udn.

Bend Radius. (Ban kinh uon) : La ban kinh uon bén trong ctia tam kim loai,
udn ong , hodc udn sgi kim loai.
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Bend tangent line (So dé bo tri trén kim loai tAm). Duoug tiép giap uon:
LA dudmng & trén s do trinh bay clia kim loai tdm chi ra diém bét ddu udn.

Vat liéu & mot bén cha dudng Gép gidp udn 1A mat phang va vat lieu & mot hén
khdc 1a cho phép udn.

Xem trinh bay cho phép udn.

Blind Rivet (Pinh tdn mot phia) : L2 loai dinh 4n dic biét (hiét k& dé su
dung & chd chi tiép can duge mot phia khi tdn dinh, ¢ nghia 1 khong thé dua cuc da
vao dé d ddu nd. Hay con goi dinh tdn nit, dinh tdn mo (khong nhin thay dau nd)

DAUTIAN CO RANG €CUA DAV THAN CO pAc
- SERRATED

STEM
R KNOB
PAU CHE TAO STEM™-
MANUFACTURED
3/ HEAD

— RIVET SLEEVE ——

THAN PINH TAN RONG

L, ——UPSET HEAD
PAL NG

~~ PLUG SECTIONOF
STEM

Protruding  Countersunk
head head

PAUNHG  BAUPIIANG PILAN TILAN NUT CIAT

Bond (Lién két) : La gin chat mot tdm kim loai vdo mot tdm kim loai khic
hoac hoan thién kim loai hoac két cu.

Bond structure. Khi hai phdn vat licu bat ky kién két vdi nhau bang hod
hoc (chét dinh hodc nhua) ¢é 4o bén hon bang lién két co hoc. Thuat ngl nay
mang ¥ nghia rOng 12 lien két biang nhua hodc keo ¢ cdu tric mdy bay hicn dai.

Boring (Khoét) : La qud trinh cit kim loai bang dung cu ¢t ¢d nhidu hon hai
ludi cdt, d€ kKhoét rong 16 da Khoan dén kich thude yeéu cfu hodc doa nCu yéu ciu
chinh xdc cao. ‘ )

Box Spar (Xa hép cinh - bg phan két ciu may bay) : La loai xi doc phife
tap & cdnh mdy bay.

X2 hop cénh c6 hai ndp va cdc thanh vdch ngan, chi yéu mang i trong & nap.
Xa hop canh cho dd bén cao va ralt cing vimg, trong luong nhe.

Brazing head rivet : Dinh tin dau nho thap da c6 hic sir dung rong réi cho kél
cau kim loai tam mdy bay.

Binh tdn ddu nho thép di duge thay thé bang dinh tén ddu phang AN 470 (MS
20470).

Broaching (Chuét) : La qud trinh cét kim loai bang ddy hoic kéo dung cu ci,
doc theo bé mat, goi 1a chudt.
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Bulbed cherry lock Rivet : La loai dinh tdn mot phia dac biét dwge ché tao
i Cherry. ¢ né true 16i duge khod ham trong than réng dinh tdn bang vong khod.
Vong khod duge dap vao ranh ¢ dau than 16i.

RANG CLAPEREO

. ' —Pulling serrations
. YONG KIINA
DINIE I'AN Locking coflar

:\;\l‘ RAP e RANI K“()..\ Tlla‘ln (““h “'!l]
\ssembled Locking Rivet
rivel recess stem

{1 RANHKEOBUT

'} .—Break notch

— Plug section PILAN TILAN NUT CHAT
- Shearring  vONG CAT
TTStemcone  POAN TIHAN CON

=S =

PAUTIIONG DUNG  Universal

Rivet
sleeve

THAN BINITTAN RONG

100° countersunk  PAL CCON

MS 20470 MS 20426
For pfotruding heaq applications, For countersunk applications.
§ AP DUNG BALU N[O AP DUNG BAU PLANG

Dinh tdn Bulbed Cherrylock gom co vong khod vao ranh truc l6i
dé giit chdt truc l6i trong thdn dinh tdn rong.

Bulkhead. (Vach ngan) : Li thinh phédn kél cou day & than dé ngan cdch dp
suat va chat long hodc dd phan tén tai trong @p trung. X vong 1dn, nd ¢6 thé hoice
khong thé bit kin hoan toan bing viich ngan.

Butt joint. (Mai ghép doi dau) : LA loai mdi ghép ban, tdan dinh (18m ndi) 0 no
cdc midng kim toai dé lien k&t dat hai ddu mép 1idp xiic vio nhau, nlumg khong
chong 1en nhau.

Cabin (Két ciu may bay). Buéng hanh khich : LA mot phin cita két cau
mdy bay ¢ trong doé hanh khich duge chuyén chd an toan.

Cabin differential pressure : La dp suat chénh i¢ch giita dp sust khong khi
xung quanh bén ngodi v dp sudt bén trong mady bay. Ap suat cho phép cao hun, k&l
cdu mdy bay bén chic hon.

Mdy bay loai nhe néi chung duge thi¢t k& hoat dong vdi dp suat Cabin chénh
téch 3 dén 5 PSI (20,7 dén 30,5 Kpa).

Maiy bay dong co pit tong lon duge (hict ké hoat dong vai ap sudl Cabin chénh
I¢ch 5.5 PSI (37,9 Kpa)
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May bay dong co Turbine duge thiét k& hoat dong véi dp sudl Cabin chénh l¢ch
9 PSI (62,06 Kpa).

Channel (Xa chir U) : La bo phan coa két cdu, lam bang ép diun hoac udn
thanh hinh chiv U.

Chemical Milling (An mon hod hoc) : La phuong phédp gia cong t4m 16n
ngay ¢ bé mat.

Bén trong vo boc mdy bay hiéu qua cao thi an mon nhim loai mot phan bé day
vo) bye khong cin thiét cho do bén.

San phadm an mon hed hoc 1am giam trong lugng vo boc ma van gilr duge do bén,
do cing cdn thiét; déng thoi kinh t€ hon 1am bang gia cong bién ddi hoic tao nén
phan tang ciing & vo boc bing dinh tan.

Cherry Rivet (Pinh tin Cherry) : L dinh tin mot phia sdng ché dugc ché
tao boi Cherry Rivet Division of Townsend, Inc.

Than dinh tén ldp vao 18 cdc tAm kim loai lién két, va kep chat bang kéo truc 15i
vao than réng. Sau khi than dinh tdn da kep chat tdm kim loai, Ué&p tue kéo truc 16i
dén khi dift & chd ¢o ranh phia ddu ché tao.

Chord (Day cung) : La dudng thang ndi tir mép trude dén mép sau Airloil.

Circumferential (Chu vi tron) : La hinh dang ctia xa vong dé tao dudmg tron
cho duong kinh than mdy bay.

Clading (phu boc) : Nhom nguyén chat khong bi gi vi khong ¢é dicn tir khéc
nhau trong kim loai, nhung né qud y€u chi st dung ¢ vat licu k&t cAu may bay. Tuy
nhién phi 1p mong nhom nguyén chat bing cdn vao bé mat hgp kim nhom cé do
bén cao,-chiing ta c¢é hop kim nhom bén va chéng gi. Qud (rinh ndy 1a phu boc,
chiing ta ciing 1am mét 5% do bén cua hgp kim nhom.

Cold Working (Gia cong nguéi kim loai) : La phuong phdp tang do bén va
dd cing kim loai khong st dung nhidt (5 nhi¢t 4o phong).

Gia ¢cong ngudi bang bda kim loai, udn kim loai lim co va gian, kéo kim loai
qua i0 khuon 1am bién cing ngudi. -

Clearance (D0 ho) : La khoang h{ giita hai chi tidt lip ghép vdi nhau hoac
giita cde bo phan chuyén dong.

Coin Dimpling (Ep 16m) : LA dimg chay va 6 ¢di dé ép 1om 1am kim loai ¢
hinh dang ding bing ddu mi dinh tin phing va sau dé lap ddu dinh @@n phéing vao
vO boc.

Collar (Vong t¥) : LA mot cdi w‘mg hoac cédi vinh trom, 1Am nhu mot chi G

ciia true va duge ldp dat vao true dé can trdr chuyén dich hodc git chat thanh phan
nao dé ding vi tri.

Compartment. (Bé phian két cau) Khoang, budong : La mot khu vue bao
kin, hodc khoang khong gian & két cdu may hay.
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Buong dong co : LA chd bao kin & d6 dong co duge treo vao gis treo.

Composite Structure (Két ciu vit liéu hgp chat) : La mot loai két cAu mdy
bay 1am bing nhya déo duge tang cudmg bang soi bén va nhe.

Soi thuy tinh, Cacbon, KEVLAR ¥ vA Boron fa vat liéu sir dung cho két céu vat
lieu két hop. Vat licu két hop két hop ba tinh chat do bén cao, ciing viing va trong
luong nhe.

Component : Thanh phan, bo phan, mdy I¢ ciia thiél bi hoac clha mdy bay.

Thi du : Component of an angle : Thanh phan clia géc 90° 1 gée nho hon 90°
- e A | §*

T'hi du 2 30° 14 thanh phan vdi 60°:
90" - 60° = 30° Gaoe 307 va 60° |a
gée thanh phan; tdng clia nd 12 90°. - 60"

Hai gdc nhon ¢ gdoc vuomg luon

luon 12 goe thanh phén. 30

Goc thanh phin

Compression stress (Ung suat nén) : La tmg sual nén, ép fai vdi nhau.
, Cang mdy bay chiu nén khi ha cénh.

Corrosion (GI) : LA phd huy két c&u kim loai do téc dong hod hoe hoac dign
hod, né lam hao mon kim loat, tao rd, xdp hode mudi kim loai.

Countersinking (Loe miéng 16) : Lam loc miéng 16 dé lap dinh tdn dau
phing. Khodét loe miéng 16 & 1Am day. Ep 16m micng 16 & tdm mong.

Crack (Rach) : La sy tach roi chia kim loai, luon luon 1a do dng sudl bén trong
vugt qud tai trong, maoi, rung dong, thay ddi nhi¢t do, hode bo phan khuyct .

Crease (Nhan) : La chd huw hong no bi ddy chun gap lai clia bin (han no.

CRES (Corrosion Resistant Steel) : La thép chdng gi, thép triing. La chit
dugc thi¢t k& cho cice thanh phdn ket ciu vakep chat.

Critical part : Phan (i han 1a phin cia cum Hp hodc bo phan ma no rat dé hu
hong, vice kidm tra phong ngira cliic nang hoat dong cum 1dp hodc ho phan 13 nhat
dinh phai lam.

Crocus cloth (Vai nhap) : LA vai mai nhin ¢6 phu hé mat 16p oxyt sdt miw do
min st dung dé ddnh bong kim loai.

Cross - Sectional View (Ilinh ve tiét dién ban veé co khi). Hinh v& chidu (it
di¢n ngang [a hinh v& bd trg ban v& mdy bay st dung dé chi hinh ddng &t dicn
ngang hodc ¢iu trie cla phan k&t ciu hoie bd phan.

Corrugated Skin (Vo boc lugn séng) - L vo boc kim loai t4m mong ciia két
cau mdy bay. Tao song chir V déu dan rén b& mat dé tang do cing cia tam kim loat.
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Datum (Vi tri may bay) : La vi tri quy udc & mdy bay. Nha ché& tao lua chon
dutng chufn quy ude nay dé do tal ca cdc vi tri doc than mdy bay.

Debonding (Bong lién két) : LA do t4ch roi vat liéu xay ra do hong chat dinh
két.

Delanination (Tach 16p) : La khi phan tdch cia cdc Idp xay ra 0 vat liéu tdm
mong - nhidu 16p. Day cd thé 1a nguyen nhan vat liéu bi va dap. Va dap lam tach 16p
hodc hu hong do nhua gén hodc nguyéen nhan bat ky khéc.

Deburring (Loai Bavia hay mép sac) : La loai cic manh nho kim loai hodc
mép Xt xi & miéng 16 khoan trude khi 1ap dat dinh tén hodc kep chat,

Defect (Phat hién hu hong) : La tim khuyét tat, hu hong, khong hoan thién
trong bo phan hoiic miéng vat lieu dé yeu cau thay thé mot phdn hodc stra chita.

Dent (Vét 16m ) : La chd hong, né bi 4n diy vio vdi bé mat ¢6 dlr(mg bao.
Khong c¢6é thay déi tiét dién ngang vat lieu, chd mép phing nhan.

Dimpling (Tao 16m) : La qud trinh ép kim loai t4m mong vao c6i 16m dé tao
I6m lap dinh tn phing.

BE MAT EP LOM Bé mat ép lom

BE MAT KHOET LOM ALK
SURFACE DIMPLED SURFACE DIMPLED

SURFACE COUNTERSUNK

e RSSSSE

A ORI TLLIE

s
]

SUB-SURFACE DIMPLED SUB-SURFACE COUNTERSUNK
BENMAT THUHALEFLOM  BE MAT TUUHALKHOET LOM

Khoét loe va tao lom miéng 10 dinh tdin

Doubler (Miéng tap - by phan két ciu kim loai tAm) : La miéng kim loai
tdm sir dung dé 1ang bén va do cing & vo boc mdy bay tai vi tri & mot sd bo phan l1a
dé bat chat.

Micng tdp thudmg duge tan dinh tan vao bén trong vo boc mdy bay. Miéhg tdp vd
cOn v chdng ien chd vo boc hong it bo dé phuc hdi dd bén ban ddu cia vo hoc.

Duralumin(Hep kim nhom bén) : La 1en ddu tién cha hgp kim nhom 13
2017. N6 durge san xudt ddu tién & Dire va duge sir dung trong Zeppelin fleet ciia ho
trong chién tranh th¢ gidi ldn tht 1.

Dzus fastener (Kep chat vo imdy bay) : La kep chat dugc cp bing sdng ché
str dung ¢hic chin & vo n&p dOnb co va ndp cira kiém tra. Dling e an vit trugt vao
doan day 10 xo va khod vao vi Uf bing xoay vit 1/4 vong. Luc nay 1am sgi 10 xo di

vao rinh cam & ddu vil. o
CUM AP VITKED

sSTUD —
ASSEMBLY

COMPLETE
FASTENER —
ASSEMBLY

UM LAP TOAN BO VIT KEP
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Distortion (Xoan vin) : La bi van, udn, hoac bién dang vinh ciru, két qua clia
no 13 1am sai léch hang hodc thay ddi hinh ddng. Nguyén nhén ¢6 thé do va cham
cta vat thé ngodi, nhung thuong do rung dong hoac chuyén dong cta bo phan lién
ket tiép gidp. Nhém ndy bao gébm udn, uon doc, bién dang, mat can bing, khong
thang hang, tao vau hoac van.

Dynamicload (Két ciu may bay). Tai trong dong luc: La tai trong toan bo
may bay. Tai trong 1a trong lugng thuc tai cta mdy bay nhan vdi heé s0 tai trong, nd
lam tang trong luong nguyén nhan boi gia toc.

Thi du mdy bay lugn vong phdi hop diing 60° ¢6 hé sd tai trong 1a 2. C6 nghia la
trong Tuong tai trong may bay 3000 pounds, tai trong dong lue cia nd khi lugn vong
phoi hop diing 60° thi hai 1an 3000 pounds, hoac 6000 pounds.

Edge Distance (Khoang ciach mép) : La khoang cédch tir tam 16 dinh tdn
hang ngoai ciing tdi mép tAm kim loai.

Extrusion (Ep dun) : La mot dang gia cong kim loai bang cho kim loai nung
nong 1Gi trang thai déo di qua khuon co6 hinh dang cu thé theo yéu cdu.

Quy trinh ép diin sir dung dé ché tao thanh dai nhu hinh ding két ciu. Céc thanh
hinh dang chir L. 7., U. ..

Empennage (Phan dudi may bay) : La phan bao gém thing biing ngang, banh

v ldi 1én xudng, banh l4i hudng, va thiing biing diing.

BO PUAN TELANG BANG PUNG
VERTICAL STABILIZER

W
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XA NEP

STRINGER
SKIN

VO BOC
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: RUDDER
XA DOoC AND LALIUGNG

°F : LA nhi¢t do Fahrenheit.

TC=(TF - 32) x 5/9

FAA . Federal Aviation Administration. Co quan hang khong lién bang M.

FAA FORM 337 miu bicu 337 clia FAA.
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An

Mau biéu trinh bay vé loai "Sita chita Idn" va "Cic thay doi" thyce hién trén may
bay trong cdc tai liéu FAA.

Fairing (chup thuén nhan) : LA thanh phan ciia két cu hoac mdy cé muc dich
chinh dé dem lai b& mat phéng nhian hoac mai ndi phing nhin & hai bé mat ghép ndi
dé cho dong chay khong khi & mat ngoai khong bi can trd.

Fastener : Chi ti€t kep chit nhu dinh tan, bu long sir dung kep chat hai thanh
phén lai v&i nhau. Ky hi¢u dinh tén va y nghia cua cac ky hiéu dinh tén.

R TTLELEL L MS 20470 AD 4-7

e MS 204700 seen ADverrereenas R 7
Loai diu Masd So do Sa do chiéu So do L:hiéu ﬁl;‘\i til‘lr!':n dau cun
7 vat féu dromg kinh dai la sé dinh tin phang vi & mat dudi
' la s phan phin cua dau thong dung.
ciia 32 inch 16 inch

Fatigue Strenght (D¢ bén moi) : La s6 do ste chiu dung cla than mdy bay
doi vai mai do 1ap di 1ap lai ciia tng sudlt theo chu ky (s6 14n cat ha cdnh).

Fatigue Loading (Tai trong moi) : Dic diém cia phan tich tng suft bio
dam mdy bay thuc hién phi hgp quy dinh duge chap nhan khong ¢é nguy hiém mdi.
Bd sung vao phan tich tmg suf, 1ai trong moi da bat ddu xem xét trong thiét k€ & cic
cAp foai may bay. Dac diém ldn nhat cha mdy bay hién dai 1 t6¢ do (6i han cao hon
nén bit budc yéu cu k& ciu chinh c6 do bén cang sat vai tudi tho phuc vu bay.
Nhiéu chd k€t cdu chiu tai trong cao lap di 1ap lai 12 bit buge thidt k& theo yéu cdu
moi. Thiét k& & day phi hep mire tng sudt thap dé cang sit wdi the hoac k§ thuat hu
hong ma tinh todn than trong ddp tmg su phic tap clia cac hudng (ai trong trong két
ciu.

Filler Plug (Thanh phén sira chira phang vo boc) : L niit bit kim loai (4m
ldap vao chd cit bo ¢ sita chita phang vo boc dé dem tai bé mat sira chita phing nhén
vdi bé mit vo boc hién cd.

Plush Patch (Miéng va phang - Stta chira may bay kim loai tam) : La
mOt loai sira chifa kim loai tdm tao bé mat phing nhin hoan hao.

Midng tang cudmg cho midng va 13 lip chong vao ben trong ciia ket cau va 16 ¢l
bo vat licu hong duge lam ddy bang midng vd nit bit. T4t ca dinh tdn ding cho sira
chita nay la dinh tdn phang.
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Finish (Gia cong tinh) : La qua (rinh gia cong cat kim loai bang da mai min
hodc bot mai va cdt lugng kim loai rat nho dé ¢6 d¢ chinh xdc va d§ bong cao nhat
clia bé mat gia cong.

Fit ( Lap ghép) : La thuat ngii chung dé biéu thi khoang hd lap ghép 1a két qua
ap dung két hop dac biét cha dung sai va cho phép trong thiét ké bo phan lap ghép.

Flush Rivet (Pinh tan phang) : LA dinh tin mdy bay ma ¢6 dfu mii con.

L& d€ Idp dinh tdn duge khoét loe hodc ép loe. Khi tin dinh tdn dau mii cta né
phang vdi bé mat vo boc kim loai.

binh t4n phing st dung dem lai bé mat phang nhan khi dong hoc.

Forging (Rén): La gia cong co Khi phoi licu kim loai nung ndng dén trang thdi
déo dé dyge hinh ddng chi G dinh trude bang mot dén nhiéu quy trinh nhr dap bia,
chon, ép, can v.v...

Forming (Tao dang) : La gia cong co khi kim loai t4m dén hinh déng chi tiét
dinh trude bang cdc quy trinh nhu gia cong nguoi, dap ngudi v.v. ..

Frame (Xa vong) : LA bo phan két cau khung vong cilia than médy bay d¢€ tao
cting vimg va hinh dang d@ Stringer va vo boe chiu lue va bdn chiu lye & than mdy
bay.

Fretting (An mon) : L hu hong bé mat nam giira cdc thanh phin clia mai
ghép, ket qua tir dich chuyén goc hode doan thiing ral nho. Thay rd su an mon 12 san
pham bot mau den min.

Fuselage (Bo phian may bay). Thian méy bay : La bo phan k&t cAu chinh ciia
may bay.

Buong hanh khach va ngudi ldi chita trong than. Canh va duoi Fp ghép chat vao
than. DOC 1ap nhat 1a dong ¢é may bay, dong co va hé thdng cang Jap chat vao than.

XA VONG ‘
NA DOC TIAN _
A sKIN VO Bon’

BULKHEAD
VAT NG AN
STRINGER

XA NEP

Than mdy bay
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vachngén dp Xdvéng Xdnep XxXadd X4 dg Panel Véch ngadn
suét trudc gita éng  sén sdn  &p suét sav
L.::“m“." o "F'“" (1301 ku \ . TRANEERH b0 s Juoen rimyy P

e
r)& LU T

Wik fhoRi 1Pee ViwG BRI 3HE AP MORTEVILL s on
SITACH L Ly Atvace mansin

Xd doc trudc  Xddoctrudc  Vach ngén  Chyp thusn nhan
¢énh ldp vao  cdnhldp vao budngecdng  gilla canh va
vach ngdn véich ngén AFT thén

Cdc loai thanh phdn cdu tric chinh thdin mdy bay

(Major fuselage structural member types)

Fusalage Station (Vi tri cua két ciu méy bay). Vi tri cua than: La vi tri doc
theo truc doc chia mdy bay ma cho s6 inch ciia vi trf quy wdc tir phia tnede dén phia
sau, hodc mat phang dé xem xét.

39 & o g 8 =
g® 933 § & B EEE B 8 &
L Lor R £ 0 pew P &l o

IONE B ——ar

—y—
E—

)
...gl_.

1 | rl .

’ - . '1 i
| § [ I R I T U A
o8 £ 3% 88 =% $ 8 ®E
Re vree £e B £ 2o

WL = WATERLINE F$ = FUSELAGE STATIONS

Hinh vé cdc vi tri doc theo thdn mdy bay.
Miii mdy bay c6 thé khong phdi vi tri Zero (0)
Gage (Dung cu do): La dung cu do.

C6 nhidu loai dung cu do khdc nhau. Dong hé do dp sult c6 mat tron chia s& va
kim chuyén dong trén mit s6 chi s& lugng dp suat do.

Dung cu do sau sir dung do khoang céch gitra mép 16 hode riinh va ddy ciia né.
Dung cu do bé day 12 dung cu do do hiy giita cdc chi (¢t 1ap ghép khil chia may.
Gouge (Vét ranh) : La chd hu hong ¢ kich thude bat ky, n6 lam thay déi tict

di¢n ngang. V&t ranh do ti&p xtic voi vat sic kéo dai tao nén nhu ranh chiv U phiing
nhin hodc sic canh & vat licu.

Griding (Mai) : La qud trinh gia cong cit kim loai bing dd mai dL ¢O bé mat
gia cong chinh xdc cao va dd nhan bong cao.
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Grip Length (Khoang kep) : La bé day vat li¢u ma dinh tdn duge thiét k& dé
kep chat lai vdi nhau.

Chiéu dai kep ciia bulong 1a chiéu dai phan khong ¢6 Ren cila than.

+ o, | - Wz @‘5{? M.

Grip Grip 1/4

| 1 E E —r Khoang kep MIN

Khoang kep MAX

Mo td chiéu dai khoang kep

Heat Treatment (Kim loai). Nhiét luyén hay xir Iy nhiét : La quy trinh ¢ mot
loai nhat dinh ca kim loai ¢6 thé 1am ciing hoac mém bing nhiét.

Nhat 1a kim loai chita sdt ¢6 thé 1am cing  bang ddt néng dén nhiét do cao va
1am ngudi trong nude, nude mudi, hoac dau. Tuong e kim loai ¢ thé 1am mém béng
dot néng nd dén nhiét do cao va sau do 1am ngudi cham trong 10.

Péng khong thé 1am cing bing nhi¢t. Khi déng dot ndng do va lam ngudi trong
nudc, no e thainh mém.

v Kim loai khong thé cting biing nhi¢t ¢d (hé gia cong lam cimg biang udn, dap
biia, can lan, kéo gidn. Tuy nhién, thong dung nhat ctia kim loai & day ¢6 thé 1am
mém bang dot néng nd va Bam ngudi cham.

Hi-Shear Rivet (Dinh tin chiu cit cao) : La mt loai dinh tn sang ¢hé ¢o do
bén cao, kep chit dang chot sir dung & k&t cau may bay.

Dinh (dn chiu cat cao : La thuimg st dung vi tri ctia bulong & k&t cAu chiu
Iue, trong luong nhe.

Chot chia dinh tdn chiu cit cao ¢6 ddu bang. mong & mot ddu va rinh ton & diu
kia cua than. Chdl duge ép qua 16 lip ghép chit & midng kim loai dé {ién k&t vao
vong ty hyp kim nhom hodc thép mém 1a duge lam trugt om vao ddu tao rinh cua
chot. Luc dung cu dap vai ty viwo riinh va kéo diu dinh tin ty chat kim loai lién kdét,
I di duese Hip dal

Ny @
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Lapping (Mai ra) : LA mai ra, mai nghién. Ding bot mai min dé lam nhén
béng va dat do chinh xdc cao bé mat gia cong.

Honing (mai doa) : LA mai khon, mai doa. Dung ddu khon dé [3p cdc thanh dé
mai ¢6 diéu chinh dudmg kinh da dé chinh sira duomg kinh 16 va lam tang do bong,
do chinh xdc cia 16 cao

Huck Lockbolt : La bulong ren dién hinh sit dung ché€ tao médy bay & ché kep
chat yéu tdu trong lugng nhe, 8¢ do cao, do bén cao.

Jogging (Xan bac mép tam) : LA bac nhd & mép tdm kim loai. N6 cho phép
Mot (Am kim loai ghép chdng lén mot phan tdm khdc ma vén duay trl duge mat phang.

KIP: Kilo pound. {Kip = 1.000 Lb LT\_/ —

KSI : Kilo pound per Square Inch . IKSI = 1.000 PSI.

K factor (Hé s0 K): LA ham s tang. N6 st dung d¢ tinh bdn kinh udn va bé
day uon vdi goce nho hon 90°.

Lap-Joint (Moi ghép chong mép) : Li loai méi ghép gitra hai miéng kim loai
tam, miéng nay chdng 1&n mi¢ng kia va kep chat lai vdi nhau.

MGai ghép chdng mép sir dung ghép tam kim loai bang han, tan dinh tdn, bat bu
tong. Mai ghép chdng mép ciing sit dung ghép ndi cdc 1am gd, gidy, vai vdi chal keo
dinh. '

Layout (Liy dau) : La cdch bd ud, sip dat ban ve khai trién trén (dm vat liéu dé
tién hanh-gia cong tao dang chi ti¢t.

Leading edge : Mép trude céanh, mép ré dong chay khong khi, gic 1an cong 12
phéan k&t cAu ma dong chay khong khi dap vao cinh ddu tién.

M¢ép trude clta vat thé chuyén dong chia ra mii nhon & trong khong gian hoac
phan ngoai cting phia trude clia vat (thé.

O cdnh mdy bay hodc cdnh quat may bay true thang, mép trude 1a thinh phin
chia cdnh hodc cdnh quat chuyén dong ti&p xic vai khong khi ddu tien.

Lift (Luc khi dong hoc). Luc ning : LA luc khi dong tao hdi dong kKhong khi di
trén bé mat hinh ddng dic biét goi la bien dang cinh (airfoil).

Mat bao dang cdnh (Airloil) 1am cong sao cho dong khong khi di trén bé mat
trén ha thap dan theo b& mat clia no.
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Pé cho khong khi Tuu lai trén bé mat (khong khi di vong xudng trén bé mat bai
khong khi & trén né ép xudng), né phai ting tdc do. Nhu vay khi khong khi tang (6c¢

TONG CONG TY HANG KHONG VIET NAM
do lam ap sudl wt, va khong khi & trén chiy xudng dé 1ap ddy bé mat ap sual thap.

SO TAY HUONG DAN TRA CUU SRM

Khong khi mat bao phia dudi gap bé mat ddc lam nghiéng quy tao dong chay, va
bé mat nay (¢ do khong khi cham, Vi 10¢ do khong khi cham, né lam dp suét tang,
va do l1a lue khong khi bao quanh tdc dung vao dudmg bao cdnh.

K&t hgp chia dp sudt thap kéo khong khi xudng dén mat bao trén cdnh va dp sudt
[¢ch xudng dudi.

cao diy khong khi lien tuc vao bé mat bao dudi canh do nguyén nhan khong khi di

Khi mat bao dudi cdnh ddy khong khi di xudng mot lue ddy bing trong luong
Do 1a co sar 1Y thuyét bay.

may bay ctia khong khi diy vio bi¢n dang dudi canh di Ién. Luc nay goi 13 luc nang.

LifE
Chony

’Ruulta.nt force

: fl'tml? Rl ‘S——[ } ...
fteyy, ..
b L EI5TH i
\/ n )—TM_TT__?T?_:r:,.,-——- -
i i : bie ndng
chordline : didy cung v nan
chord length : chidu dfni day cung d‘rmg- h_tf, :.:m;n
resullant foree : hyc LOug Pooram ap
Y\
\\
X .
2 hardng vhuvén dong

161 difn eanh

A
- e _:',__._.—-—*-—-..e-.’.".':-‘____ ——

Dawvnwash

St phdn bo dp sudt trén bé mdt cdnh.
Ap sudt dm lon o trén, duong nho o dudi,

Load (Tai trong) : LA trong Iugng tai caa bo phan két cau hodc (hict bi.

Load factor (II¢ s6 tii trong) : LA ty s giita i rong tée dung 16n ket cauo
mady hay va trong luong ban than cic k&t cu do. HE s& i trong chuyén bay duge do
boi gia 10c k& va xde dinh & thuat ngit G-units (don vi trong tue). :

Luc tac dung 1én két cdu mdy bay la luc nang tdc dung vaio cinh mdy bay khi
bay duréi sire hiit cua trdi dai.
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Longeron (Thanh phan két cau cia mdy bay). Xa doc : La doc theo chiéu
dai chinh, chiu tai trong mang, 14 loai thanh gidng cta than mdy bay hoac vo dong
co. N6 kéo dai di qua cic gia do.

Maching (Gia cong cit got) : LA qud tring tao hinh dang sén phdn tir phoi liéu
bing gia cong co khi trén mdy nhu : Tién, Phay, Bao, Mai. Doav.v...

Manufactured Rivet Head (Pau mii dinh tin ché tao hay goi 1a dau ché
tao): La dau dinh tdn dugc tao ra khi ch€ tao dinh tan.

Pau mi dinh tan tao ra khi tdn dinh tdn goi la ddu phan xudng hay ddu nd.

Pinh tén sir dung & két cau mdy bay cd mot s¢ loai ¢é hinh dang khdc nbau ¢
ddu ché tao. Thong dung nhat ciia dau dinh t4n 13 : DAu van nang (MS20470); ddu
con 100° (MS20426), ddu tron (AN430), va ddu biang (AN442).

N I |

MS20470 ME20435 ANASS MS20428 (100° )} ANA4Y
ANATO AN ANA4SE ANAZS {100°) AN&AZ
UNIVERSAL ANA&3IS BRAZIER COUNTERSUNKX FLAT
HEAD ROUND “HEAD ) HEAD HEAD
HEAD AU THAP . BAL BANG

PAUTHONG DUNG =50 o BAL PHANG

Padu dinh tdn ché tao

Manufacturing (Ché tao) : La qud trinh gia cong vat liéu (ho thanh san phim
hoan thién cé (hé sir dung,

Maiy bay dugc ché tao tir nhom, sat, dong va hod chat hitu co nguyén liéu lam
thay déi thanh san pham hoan thién.

Maintenance (Bao dudng) : La giir vitng thic¢t bi.

Mady bay hi¢n dai, dong co, va bo phan clita nd ¢6 thé tin cay wdi tho phuc vu
dai. Nhung tudi tho phuc vu dai phu thude vao bao dudng ding.

Thict bi co khi va di¢n phéi kiém tra theo chu ky dé bao dam hoat dong ciia né
nhur d& thidt k& va ché tao dén hoat dong chie nang. Khi bat ddu hong, béo duing
dhing, chinh xdc, thong thudmg sira chita hur hong khi con nho.

B6 sung thém kiém tra, bio duing gdm didu chinh, boi tron, va thay thé bo phan
dé giit thiét bi hoat dong nhu vén cob.

Cuc hang khong lién bang My khong tinh kiém tra vdo dinh nghia bio duiing
mdy bay.

Margin of sifety (Dung sai an toan) : La gidi han an toan tir do an toan (hiét
k¢ dén d¢ an todn gidi han.

Mark (Ddu vét) : LA chd hr hong ¢6 (At ca cde kich thude & chd (ap trung vét
xudc, vél khic, stit mé, bavia hodc ranh long méng v.v.... Anh phai chudn bi sira chd
hong dé khong ¢6 cde veL xude, vét rinh long méng v.v. ..
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Mechanic (Thg may co khi): La ngudi 1anh nghé sira chiia thiét bi co khi.

Microshave (May cao Micro) : La dung cu cat kim [oai. Sir dung cao ddu dinh
tan phang d¢ né phang hoan thién vdi b& mat chia kim loai né |ap dat.

Chiéu sau ciit cia dung cu cao Micro ¢6 thé diéu chiph bang thudce do Micro -
meler.

Mil : 1Mil = 0,001 inch.

Mold Line.(L4y dau kim loai). Pudng chuin : La duong sir dung khai trién so
dd mau phang dé ao dang kim loai tam.

Mold - line dimension (Kich thuéc duomg chudn cia chi tiét) : LA do tlr ddu
mép clia miéng phoi kim loai dén didm chudn ngoai. Diém chudn ngodi 1a giao diém
cita hai dudmg chudn ngodi sau khi udn phoi kim loai. Khi phoi kim loai udn theo
ban kinh cho trude, kim loai khong cd ¢ diém chudn, va vat lién yéu cdu dé ché tao
chi tiét nho hon téng kich thude dudmg chudn.

TRUC TRUNG HOA
HEUTRAL AXIS

MO )  ~BEND TANGENT LINES
— T T PUONG GICHHAN UON . B
i ) PUCNG CHUAN
e _INNER MOLOLINE  TRONG
, FLAT + t e
ME\T PHf\NG 1 1(_J QUIER .MOLDLINF:I
MDA BUoNG ce AN
— oo NGO

Kiclt thuoe

M D POINT . &
BUONG oAy

BEND PIEA CTICAN
ALLOWANCE —l
- : ——FLAT
ClO PIEP r
1Oy MAT PIANG 2

Thudt ngit uon
Monel. Teén ding ky thuong mai cia hop kim chong gi ¢6 67% Niked, 30%
Copper, va 3% Nhom hode Silicon.

Monocoque (Vo dng suait) @ Li k&t can dang vo tng sual, né cd dd ciing va
hinh déing vo boc cho do bén i cia két cu. Khong cin ching ndi va k&t cau phu

tron

MS: Military Standars. Ticu chuiin quan doi My.

NACA. National Advisory Commission of Aeronauties : Cu quan (r van hang
khong.

Nacelle (Buong ddng co) : La budng chira dong cd treo trong dé. K& cdu vo
dugic tao dang khi dong va duwge lip (rén than hoac canh mady bay nui dong cu treo
trong do.

NAS: National Aircraft Standars. Ti¢u chudn hang khong qudc gia.
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Nick (Vét khic) : La hu hdng miic do nho cia vat lieu bi va dap tai mép cua bo
phan hodc vo boc.

Nutplate (Ecu co dinh) : La dang dac biét cda Ecu, né c6 thé tdn dinh tdn cg
dinh né vao phia trong két cau.

[« ]

(il Canning. "Veét dau™ trang thdi vo boc kim loai tdm, nd bi phong nhe hoac
kéo gian gifta cdc hang c0a dinh t4n. Phong, s€ nd va tao thanh dang "Vét diu".

Offset. (bién dang kim loai). La d0 gian dai Idn nhdt cita mau thir kéo kim loai
dén gidi han chdy (giGi han dan hdi) 13 0.002

Part: Phan, bo phan, chi tiél cia by phan hay thanh phdn [6n cla thiét bi hay
may bay.

Thi dy : Part number. Ky hi¢u 3 bo phan (Ky hi¢u bd phan mdy bay)- S thist
k& cuia nha ché tao dé ky higu bo phan mdy bay cu thé.

Peen (Bién dang nguéi) : LA ding bda dap nhe lién tuc vao mat phéng hoac
lvon tron & trén ddu dinh tdn hodie than dinh tén, quanh mép cia nd.

Pilot Hole (L6 dinh hudong) : La 16 nho duge dot hode khoan & miéng kim loai
tAm dé xdc dinh 16 dinh tdn ding kep chat (dm kim loai khi ldp rap cdc thanh phan.

Khi céc thanh phédn lap rdp va kep chat tam thoi lai véi nhau, khoan kich thude
chinh xdc dé tdn dinh xuyén qua ca hai mi¢ng kim loai. Day 1a phuong phap ldp rap
bao dam 16 tdn s€ ddng tam v thang hang,

Pin (Chat) : La kep chat trye tron hoac ¢d ren, ¢6 ddu mii hoac khong cé ddu
mii, duge thidt k& dé lien két chit ban vinh ciru hodce chife nang dinh vi.

Pitch : Budce dinh tan (Kich thudc Lip dat dinh tin) : LA khodang cich gitra
tam hai dinh tdn trong mot hang.

Plate (TAm day) : LA séan pham cdn, mép duge cit, cua 6 bd day 16n hon 0,250
in [6,35 mm|.

Pound : bon vi do trong lugng he Anh. | pound = 0,4536 kg.

Precipitation head treatment. Xir 1§ nhiét két tda (bién ddi) : La budc
trong qud trinh nhic¢t luy¢én nhom, trong do kim loai sau khi dot ndng dén nhiét do (Gi
han va lam ngudi, duge ting dén nhidt dd nang cao va gifta theo chu ky thoi gian,
Quy trinh nay goi hod gid nhan tao kim loai va tang do bén cla no.

Pressure Web : Vich dp suit 1am kin khu vue dé duy tri 4p suat Cabin.
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Primary Structure (Két ciu co ban ciia miy bay) : La két cau ¢é tam quan
trong s mot trong may bay, néu két ciu ndy hu hong 1dm mat an toan cho mdy bay.
K&t cau chinh bao goém : K&t cdu than, cinh, hé thdng diéu khién, gia treo dong co.

PSI. Pound Per Square inch, pao trén inch vuong.

Pylon (B phan cua may bay). Gia treo dong co : La kél cau giir dong co, vo
boc vao canh hodic than cliia mdy bay.

Reamn (Doa) : Doa 16 dé hoan thién 16 khoan hoac dot dat chinh xéc cao bang
dung cu quay trom ¢6 ludi cat thang va nhidu ludi, ¢é duong kinh ding yéu ciu. D6
la dao doa.

Reinforcement ( Thanh phén ting cuong) :Dé tang do bén bang cdch sir dung
bo sung thanh phén két cau hodc sir dung vat liéu bd sung.

Reinforcement con duge dimg nhw Doubler (miéng va, miéng va (ap).

Repair (Stra chira) : La quy trinh hiao dudng trong dé bo phan hong duge phuc
hoi vé trang thai nguyén gde hoac it nhat tai trang thai cho phép nd dat di céce (inh
ning thiét ké. '

Rib (Két ciu may bay) xa ngang canh : La thanh phan két cau canh mdy bay
dé tao Gt dién ngang kKhi dong hoc clia cinh may bay,

! Rivet (Dinh tin) : La cii kep chat kim loai, ngéan, giong bu 1ong, khong <o ren,
NG téan vao vi trf vai mot s& dang dung cu cdm tay hoic dung co may.,

Rivet gage (Khoang cich hing hay bude hang dinh tdn) : L khoang cdich
gitra hai hang dinh tan.

SRM (Structural Repair Manual) : La tii licu huéng dan sita chifa k&t cau
may bay cta nha chd tao.

Safe Factory (IL¢ s6 an toan) : TAU ca k§ st thidt k& luon luon phai dp dung he
0 an toan thict k¢ dé du phong dung sai an tan, dé b vio  su khidc nhau cha vat
licu, sai sO (thidt k&, dung sai ch tao, va sur khic nhau ngoai du kich khdc so vai ticu
chudn. H¢ s& an toan gédm ¢6 he s an todn thidt k¢ vt h¢ sd an (oan gidgi han.

Trong thict k¢ stra chita mdy bay str dung h¢ &5 an toan 25% (1,25).

Dudi day 1 bidu dd quan h¢ gitta luc kéo - dng sufit v do an toan.
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ULTIMATE
BO AN TOAN GIOIHaN

DESIGN
PO AN TOAN
THIET KE

UNG SUAT
STRESS

TENSION LUCKEO

Quan hé giita luc kéo - Ung sudt va "'dé an toan"

Sandwich (Cau tao nhiéu 16p c6 16i) : La loai két cau gém cdc ldp mong ¢6
16i; sir dung & chd yéu cdu do bén cao, trong lugng nhe va cting vitng.

Mot trong céc loai sit dung thong dung ctia cau tao nhiéu kip 1 1am tir 16i t6 ong
kim loai hodc sgi thity tinh & giita fién k&t vdi hai tdm hai bén 1a sgi thuy tinh hoac
kim loai (thuwdomg cdu tao 3 10p nhu banh Sandwich).

Seal (Lam kin) : La dimg chat bit kin dé ngan ngira thdm chay chal long giita
hai bé mat. Néu ¢4 lien quan chuyén dich giira hai bé mat, 1am kin con goi 1a vong
dém kin. Néu khong ¢6 chuyén dich gitta hai mat phang, né con goi 12 (am dém kin.

Sealant (Chat lam Kin) : Ld mot chat 10ong dac hode bot nhio ndm giita hai bé
mat dé lam kin.

Chat 1am kin ¢4 thé sir dung véi tm dém kin hodc trong trudmg hop céd bidt thay
cho t&m dém kin,

Secondary Structure (Két ciau thi cap) : La k&t cau cd (Am quan trong tha
hai trong cde thanh phin k&t cau mdy bay.

Second Moment of area : Momen hit hai cia di¢én tich hay con goi la
Momen quidn tinh clia cdce toai xd Stringer, Spar, Longeron, Beam... Don vi do In?
(em ). N6 thé hién kha nang chéng udn, xoan cua xa. Ky hicu 1.

Semimonocoque Structure (Két ciu may bay). Két ciu dang ban vo : Li
mot dang k&t el vo tmg sudl sir dung trong ¢hid lao mdy bay.

Nhat 1a do bén ciia két cau dang bén vo (Scmimonocogue) cira vo boe, nhung vo
boc la duge dF trén k& cdu phy fa vong dinh dang va xa nep doc dé cho vo boc ¢o
hinh dang yéu cdu va tang do ciing vitng ctia no.

Than may bay duge liégn k& bén trong nhu : Vdach ngan, xa doc, xa nep doc,
vong dinh dang.
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Hinh vé dudi day cho thay cdc dang bj phd hong cuiia két cau vo, cd xa nep Liélt
dién chii 7 chiu ting sual udn va xoin.

T T T T UL

dang uén dang xodn
déi xung din xuneg
danfg udn dang xodn

hAl 481 ing LAY d& xune

Section. Phin tich riéng bat ky clia cum lap nho tao nén 1dn hon ciia may bay
ma ché tao tach ra va khi f&p ghép tao nén toan bo mdy bay,

May bay dugc tdch roi thanh phan nho dé dé ché tao va lap rép.

Section Modulus. Modul ti¢t di¢n hay mo men can tict di¢n cua cdc loai xa,
Stringer, Spar, Rib, Longeron... bon vi do [ In' (ecm'). N6 (hé hién kha nang chdng
udn, xodn ctia cde xa do. Ky hicu W,

Setback. Khoang lui/thu/co (Sap dat kim foai tam) : La so do, st dung & s¢
dd bo i & kim loai tAm. Khodng 16 1 khodang kep udn cha mdy phai dat lni
dudmg chuan d¢ tao dang udn.

Khoang 1t uon 90" 1a bang ban kinh trong ca udn trir di bé day kim loai uon.
Pé udn gée khae 907, stta dung bang he¢ so udn K,

BEND
TANGENT LINES

Khodng liti khi uon o DUBGNG GIO HAN UGN

KIIOANG 1.0l SETBACK &
R+T)

_ Y T

'd L SETBACK
: {R+T) AN{ T [
. pifm ciuAn £ MOLD POINT KIHANG LU

Shear Strees (Ung suit cit) : La ing sudt cit do lue kéo 1am Idp vae licu truor
di gitra hai 1op idp gidp. Khi hai t4m kim loai ghép ndi biing phuong phép tén hoac
bt bu long, tde dung kéo hai ddu nguge nhau cia tam ghép o khuynh hudng tich
Xa nhau s€ o tng sudt cat & bulong vadinh én.
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Sheet Metal (Kim loai tim) : La tdm kim loai mong, 1 sin phdm cén ¢6 hinh
dang va tiét dién ngang chit nhat, vGi bé day 0,006 dén 0,249 In [0,15 dén 6,32 mm]
va mép dugc ct, cat ranh, cua.

Shim (Miéng dém day) : La mot miéng mong vat lidéu sir dung 1am ddy kin
khodng h giita hai vat thé hoac d6i vdi mifc cao khdc nhau clia vat thé khi stra chita
via vo boc.

Miéng dém ddy kim loai mong sir dung & mot s& hé théng banh rang dé diéu
chinh trudc tdi trong banh rang, va bén trong mot s6 thanh phén {&p vio 6 di dé didu
chinh khe hd giita ¢ dd va truc.

Shot peening (Xa 1y kim loai). Phun bi : La mgt phuong phdp gia cong bé
mat cla chi tiét kim loai bang phun hat bi thép ¢ toc do Idn.

Théi cdc hat bi thép tao nén ting sual nén & trén bé mit kim loai, né phai 16n hon
ting sudt kéo 1am viéc c6 thé 1a nguyén nhan lam bé mat nit rdch.

Shroud (B¢ phan tao dong khong khi tam mait dong co) : L vo kim loai 14m
& trén dong co dé tao dong khong khi 1am mdt cho dong co va luc manh khong khi
lanh di qua canh tan nhiét hinh try ¢da dong co Iam ngudi dong co.

Skin (V6 boc may bay) : La 16p vO ngoai phiing nhidn ¢4 dang khi dong hoc
dong thai liegn k&t cde loai xa tao thanh dang két clu bdn vo (g sudl
(Semimonocoque Structural).

Solid Rivet (Pinh tdn than dac): La dinh tdn sit dung rOng rii va phé biéh ¢
két cau mdy bay duge kep chat lai vdi nhau biang tan dinh tan than dac.

Pé phan biét vdi dinh tdn mot phia than rdng ¢6 lap truc 16i, chi sir dung khi
khong thé hodc kho str dung dinh tdn than dac.

TOTO

Solution Heat Treatment (Xu 1y nhiét dung dich) : LA loai xtr 1y nhict trong
dé kim loai duge dét nong trong 10 tdi nhi¢t d@ (dong déu) 1Gi han. Sau d6 dem kim
loai tir |0 nhanh chong dira vao dung dich 1am ngudi.

Khi nung nong kim loai, nguyén (& hop kim hoa tan vao dung dich dac kim loai
co ban dé tao nén thanh phan két cau co ban. Khi lam nguoi kim loai, nguyén (& hop
kim con & lai mot phin trong két cau kim loai co sd.

Ncu kim loai khong 1am nguoi nhanh sau khi 18y tir 10, mot 6 nguyén 3 hop
kim s€ k&t tiva, hodce tach ra khoi dung dich dic kim loai co sd, va k&t cfu hat s¢ Ion.
Kim loai s& khong bén chdc nlwr ¥ mudn néu nhu [am ngudi khong ding va gi gitta
cde hat 12 nam & danh gidi cdc hat 1dn,

Stabilizer (B¢ phan thang bang) : La bé mat duoi ngang hoac ding ¢d dinh
diing dé giit thang bing dn dinh quanh truc bén cia mdy bay.

Space : Khoang cdch giita cdc dinh tdn.
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Span (Khau do) : La khoang ldn nhat, do song song truc ¢ hén tir ddu mut dén
ddu muit cha bé mat bat ky nhu & cdnh hoac bo phan thang bang.

Spar (Bé phan cianh may bay). Xa doc canh : La bd phan két cau mang tai
chinh, ¢6 chidu dai theo sai cianh. Spar ngoai ding & cdnh con diing & bo phan thang
bing, banh 14 hudng, lén xudng.

Strain (Bién dang) : LA k&l qua vurot qud ting sutl ¢ chi 1iél hodc bo phan dén
diém & d6 bién dang vinh ciru vi tri 1ap dat. Néu by phan may bay bién dang, bo
phan do ehic chin khong dé kéo dai hon sin sang bay.

Stress: Ung suat ¢6 thd xdc dinh nhy 1a Iuc bén trong chdng lai biénh dang clia
vat liéw tir lye bén ngoai. Co cdc loai ting sudil khdc nhau 1a : ting sudlt kéo, dng suat
nén, ting sudt udn, (ing cit, tng sudt xodn.

Strenght (Dé bén) : LA kha nang cha vat licu chong lai phd huy hodc bién
dang. Loai tai trong hodc ting sufit & vat licu thé hién loai do bén clia n6.

Dé 1a kha niing clia vat liéu chiu ting suat dé ¢d gang khong bi phd huy.

Stress Analysis (Phan tich ung suat) : Khi thiét k¢ mdy bay, (ai trong lén nhat
dinh tdc dung vao chi Gét hodc bo phan mdy bay trong khi hoat dong 1 duoe tinh
todn cfin than bdi k¥ sir thidt k¢,

Stress Corrosion (Gi tng suat) : La hinh thanh gi gia cdac hat, md ao bao
quanh ranh gidi cdce hat & bén trong miéng kim loai khi néd chiu tng sudt ¢d ging
kéo k&t cfu hat ha ra.

Stress - Skin Structure (Két ciu vo tng suat) : La két cau mang nhiéu nhat,
hoac 141 ca tng suit & vo boc ngodi. K& cdu vo g sudt ¢d ket cau bén trong nho
nhat.

Vo qua tnimg la thi du hoan hao ciia k&t ciu vo ting sudt wy nhién. Tt ca iing sual
tdc dong vao vo tring 1a trong heong mang trong ban than ndé.

Stringer (Két ciu than may bay). Xa nep : La mot thinh phin cia két cau
than dung tao hinh déng than médy bay vad mot s0 loai k&t cdu, dé cung cap phan nho
do bén cita than. '

Xa vong ao dang i¢t dicn ngang cua than, va xa nep ¢6 hinh dang ¢hit U, L, 7,
I. T... Lam tir kim loai t&m hodc kim loai ép din ldp day vong quanh cdic xa vong tao
dang.

Xa nep & k&l clu dang ban vo iing suat 1a duge boc bing kim loai tAm va ¢ (than
dang khung gian, xa nep boc biing vai sui.
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dang géc mép vé Lrdn cha U cha Z cha Z c6 mép
chal dang mang chi} 2 mép vé tron dang géc cd mep

Strut (Tru chéng) : La tru chiu tdi trong nén, kéo hodc ca hai nhur & than ndm
gitta cdc xa doc hodc hé thong cang dé truyén tai trong vio mdy bay.

Super Structure (Két cidu cuc hén) : La & chd tng sudt tap trung 16n, nhu
song Beam, phan giita cdnh va Spars cénh.

Sympathetic Vibration (Rung dong cong hudng): LA rung dong lam chd
Liép gidp cia chi tidt khong lién két vdi nhau.

Technician (Chuyén vién k¥ thuat) : La mot ngudi chuyén mon trong linh vuc
k¥ thuat goi tat 1a "Ky thuat vien”.

Trong nghién citu va phdt tridn, chuyén vién k§ thuat thudmg gitp di k¥ su. Kién
thirc clia k¥ sur vé 1y thuyét, tiép sau Ia nhitng phat sinh thutng xuyén {on hon cia
chuyén vién Ky thuat, nhung chuyén vién k¥ thut ¢6 nhiéu kinh nghiém thuc (&, va
6 thé rao dung bat k¥ theo ¢ dinh nguoi k¥ su thiét ké.

Temper. (Trang thdi kim loai) Nhiét luyén cai thién hay Ram : La trang
thdi kim loai véi lien quan giita do bén va do cing. Muc dich am giam do cing, do
gion, tang do dai bén. Nguyén cong nay (ién hanh sau khi toi.

Tension Stress (Ung suit kéo) : La & bo phan bj kéo gian.

Bu long bt chat hai chi tidt 1a chiu kéo. Cép kéo ding & mdy bay v dong co
chiu kéo.

Torsion Stress (Ung suit xoin) : LA ting sual xodn truc. True quay truyén ai
trong 1a chiu xoén.

Tolerance (Dung sai) : LA (dng cdc kich thude khde nhau. Dung sai 1a su khdce
nhau gifta cdc kich tharde gidgi han.

Trailing edge. (Mép sau cinh): La phin sau ciing kél cdu dang cdnh. Cénh
mady bay 13 diém cudi ciing dong khi hoid nhap vao nhau. Mép sau ¢o dang chir V.

Ultimate tensile stress. Ung suat kéo (Gi han Ia ing sual 1Gn nhat vat licu
¢6 thé¢ chiu dung. Hay goi 1a do bén gidi han cda vat licu. :
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-—-___\
N
. . AN
Ultimate tensile stréss
= _‘A: Ung sual kéo 1di han
- Yield stress
s A . . )
2 \Proporuonal imit - Gidgi han chay
=0
D Gidgi han ty I¢
0.002 offset Strain
Gian dai 0.002 hién dang

Do thi bién dang va iing sudl ctia vt iéu khong cé diém gioi han chdy nlur
hop kim nhom, mot sé"hop kime magnesium, va mot sé thép
Upset head (Pau nd cia dinh tin) : Ddu ndy, ddu tao thanh & phan xuong.
UTS. Ultimate Tension Strenght : D9 bén giGi han kéo (maximum)
Ky hi¢u F, , oy, - don vi do PSI

USS. Ultimate Shearing Strenght : Do bén gidi han cat.
' Ky hicu F,, T,,,. don vi do PSI

UBS. Ultimate Bearing Strenght : D0 hén gidi han mang tai (nén).
Ky hi¢u F,, oy, » don vi do PSI

Wash primer. Lop 16t sach 1a mot 1Gp mong tidc nhan téc dong vao bé mat kim
loai tao thanh 19p rat mong chiic 0.0005 in. [0.013 mm| hodic mong hon dé chong gi
va bam son (61 hon, Chdt 16t sach gom hai thinh phan: chal an mon 14 axit
phosphoric dung xir Iy bé mat dé bam son va chong gi v chat nhua butyral ¢é chira
bot kim ham gi.

Web (Thanh vach) : La (dm ¢6 bé day mong hodc tdm duge tang cudmg bang
gde ting ciing va tao khung, gan, g cho do bén cil 16n so vai trong lugng. S dung
nhidu va rong rdi & trong két ciu mdy bay vi ty & do bén trén trong luong cao.

Wing (Bo phian maiy bay) Cianh m:y bay: LA bo phan 1ao Iyc nang Khi
dong luc.

D6 12 hye nang khi dong lue duge tao ra  canh dé git mady bay trong khong khi
thang duyc stre hiit trong luc.

Cinh may bay lip chit vao than miy bhay, nhung cdnh mdy bay I¢n thang, cdnh
quat mdy bay gan vao tryc ding va quay hang dong cty.
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> REAR SPAR
aie XA DOC SAT

XANGANG CAnG

FRONT SPAR
XA DOC TRUGC

Két cdu cdnh kim loai vdi cdc ranh long mdng chit U (Channels) dn mon hod hoc

Cdu tao cdnh: canh 1A mot xa hop chiu xon [(Wing Torsion Box), ( gdm hop
xodn cdnh ngodi va hdp xodn cdnh trong )]. Hinh dudi chi cho thdy cdc thanh phin
cuia cénh 1ép ghép véi nhau. _

Mot trong thanh phdn chinh ctia cdnh 13 xa ngang cénh, n6 c6 mdt vai chifc nang
12 do vo boc dé€ tao bién dang cdnh va giit chat xa nep (stringer) dé né khoi cong
vénh. Cénh (&, canh lai liéng va dong co tao tai trong tap trung vio cdnh, né treo vao
xa ngang cdnh 16n. Nhat 12 mdy bay st dung khu vuc giita xa doc dé chita nhién liéu.
Xa ngang dac biét & hai ddu thing nhién liéu 1a vach ngan chita nhién fiéu va mot vai
x4 ngang 12 vich ngan & giita ¢6 thé sir dung phong séng va dap cha nhién liéu.

Quter Wing Torsion Box (Hop xodn cdnh ngoadi)

Xd ngang
khung déan
Xd ngang Xd ngang
rén Trugs ribs logi tdm
Xangangdbu _ ... | Xd ngang
c@nh ngodioue we aeSids prate type ios Khung dan X4 dec sau
end it s q
> o Xd hgang
- s o v Truss Aear Spar
’ [‘T] TP ; logi tdm ‘
Panel vo S : : i Flate type ribs Hdu thing
boe $rén  topskin pane! 411 i nhién ligu
ot L Tank end
; = l" 3 ‘Q; i
Front apar 3 .' o 4,)
Xa doc Botom sk ~E
trugc
Panel vé boc
trén - dudi

Hinh dang hop canh mdy bay F-100

Workhardening (Bién citng gia cong) : Day 13 thuat ngit khic coa bicn
cting do bién dang vurot quia gidi han chay. Goi chung Ja bién cing.

Bién citng gia cong 14 do qud trinh gia cong ché tao 1am bién dang ngugi kim
loai vurgt qud gidi han dan hoéi cia kim loai.
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CAC BO PHAN CHINH CUA MAY BAY PONG CO TURBINE

. Rudder

. Elevator

3. Vertical Stabilizer -
Fin

. Horizontal Stabilizer

. Elevator Trim Tab

N =

n b

6. Aft Body

7. Pressure Bulkhead
8. Aft Fuselage

9. Center Fuselage

10. Forward Fuselage

11. Flight Station
12. Nose

—

. Banh 1aj hudng

. Banh 13i d6 cao

3. Thing bing dung-
cianh dimg .

4. Thing bing ngang

5. Tam tinh chinh
banh 14 d& cao

6. Khoi than sau

N

7. Vach ngén ap suat
8. Than sau may bay
9. Than giira may bay

10. Than trirdc may
bay

11. Budng nguai lai

12. Mii may bay

31

13. Stub Wing
14. wing
15. wing Tip

16. Spoilers
17. Flaps

18. High Speed Aileron

19. Aileron

20. Wing Complete

21. Power plant &
Nacelles

22fngine Cowling

23. Nose Landing Gear
24. Main Landing Gear

13. Ché néi canh
14. Canh
15. Bau mat canh

16. Tam can lung
17. Canh ta

18. Canh lai liégng
t6¢c dd cao

19. Canh lai liéng

20. Toan b¢ canh

21. Gia treo dong cd

va vo déng co

22. V6 miéng hat
dong cd

23. Cang banh miii

24. Cang banh chinh
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Internal detoils of the McDonnell Douglas MD-11.
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XY HIEU HE THONG ATA-100

& thd & thdn
H?_:: z:g Danh myc HC:,; Phg Danh myc
21 Air condition 25 Equipment and
00 General Furnishings
10 Compression 00 General
20 Distribution 10 Flight Compartment
30 Pressurization Control 20 Passenger
40 Heating Compartment
50 Cooling . 30 Buffet/Galley
60 Temprature Control 40 Lavatories
70 Moisture/Air 50 Cargo Compartments
Contaminant Control 60 Emergency
22 Avuto Flight 70 Accessory
00 General Compartments
10 Auto Pilot 26 Fire Protection
20 Speed/Attitude 00 General
, *  Correction 10 Detection
' 30 Avuto Throttle 20 Exitinguishing
40 System Monitor 30 Explosion Suppession
23 Communication 27 Flight Controls
00 General 00 General
10 HF 10 Aileron & Tab
20 VHF/UHF 20 Rudder/Ruddervator
30 Pasenger Addressing &Tab
and Entertaiment 30 Elevaor & Tab
" 40 Interphone 40 Horiz. Stabilator
50 Audio Integrating 50 Flaps
60 Static Dischorging 60 Spoilers, Drag Devices
70 Avudio & Video & variable Aerodynamic
Monitoring Fairings
24 Electrical Power 70 Gust Lock & Damperner
00 General 80 Lift Augmenting
10 Generator Drive 28 Fuel
20 AC Generation 00 General
30 DC Generation 10 Storage
40 External Powwer 20 Distribution/Drain
50 Elect. Load Distribution Valves
30 Dump

314



e R

'S

TONG CONG TY HANG KHONG VIET NAM
4 - = -
$O TAY HUGNG DAN TRA CUU SRM

Hé théng Hé thong
H.T phy Danh myc B H.T phy Danh myc
40 Indicating 20 Passenger
29 . Hydravulic Power Compartment
00 General 30 Cargo Service
10 Main Compartment
20 Auxilirary 40 Exterior Lighting
30 Indicating 50 Emergency Lighting
30 Ice and Rain Protection 34 Navigation
00 General 00 General
10 Airfoil 10 Flight Environment Data
20 Air Intackes 20 Attitude & Direction
"~ 30 Pitot & Static 30 Landing & Taxi Aids
40 Windows & Windshields 40 Independent Position
50 Antennas & Radomes Determining
60 propellers & Rotor 50 Dependent Position
70 Water Lines Determining
80 Detection 60 Position Computer
31 Indicating] Recording 35 Oxygen
00 General 00 General
} 10 Unassigned 10 Crew
20 Unassigned 20 Passenger
10 Recorders 30 Portable
40 Central Computers 36 Pneumatic
50 Central !Norning System 00 General
32 Landlng Gear 10 Distrbution
00 General 20 Indicating
10 Main Gear. 37 Vacuum] Pressure
20 Nose Gear/Tail Gear 00 General
30 Extension & Retraction 10 Distribution
. Level Switch 10 Indicating
40 Whee.ls & Brakes 38 Water;Waste
50 Steering
o . 00 General
60 position, Warning &
. 10 Potable
Ground Safety Swich
70 Supplementary 20 Waste
. . 30 Waste Disposal
Gear/Skis, Float
33 Light 40 AirSupply
39 Electric] Electronic Panels
00 General: .
10 Flight Compartment & and Multipurpose
Annunciator Panel Components
00 General
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Hé théng
H.T phu Danh muc
10 Instrument & Control

49

51

52

53

20

30

40

50
60

00
10
20
30
40
50
60
70

- 80

90
00

00
10
20
30
40
50
60
70

. 80

oo
10
20

Panels
Electrical & Electronic
Equipment Racks
Electrical & Electronic
Juntion Boxes
Multipurpose Electronic
Components
Integrated Circuits
Printed Circuit Card
Assemblies -
Airbone Auxiliary
Power
General
Power Plant
Egine
Engine Fuel & Control
Ingnition/Starting
Air
Engine Control
Indicating
Exhaust
Qil
Structures

General

- Doors
General
Passenger/Crew
Emergency Exit
Cargo
Service
Fixed Interior
Entrance Stairs
Door Warning
Landing Gear

Fuselage

General

Main Frame
Auxiliory Structure

36

Hé thong

H.T phy
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Danh muc

54

55

56

57

61

65

30
40
50

00
10
20
30
40
50

00
10

20
30
40
50

00
10
20
30
40

00
10
20
30
40
50

00
10
20
30
40

00

Plates/Skin
Attach Fittings
Aerodynamic Fairings
Nacelles/ Pylons
General
Main Frame
Auxiliary Structure
Plates/Skin
Attach Fittings
Fillets/Fairings
Stabilizer
General
Horizontal
Stabilizer/Stabilator
Elevator/Elevon
Vertical Stabilizer
Rudder/Ruddervator
Attach Fittings
Windows
General
Flight Compartment
Cabine
Door
Inspection &
Observaition
Wings
General
Main Frame
Auxilirary Structure
Plates/Skin
Attach Fittngs
Flight Surfaces
Propellers
General
Propeller Assembly
Controlling
Braking
indicating
Rotor
General
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Hé thong Hé théng
H.T phy Danh myc H.T phy Danh muyc
10 Main Rotor 10 Electrical Power
20 Anti-torque Rotor Supply
Assembly 20 Distrbution
30 Assembly Driving 30 Swwitching
. 40 Controlling 75 Bleed Air
50 Bracking General
60 Indicating Engine Anti-icing
71 Powerplant Engine Cooling
00 General Compressor Control
10 Cowling Indicating
20 Mounts 76 Engine Controls
30 Fireseals & Shrouds 00 General
40 Attch Fittings 10 Power Control
50 Electrical Harness 20 Emergency Shutddow
60 Engine Air Intakes 77 Engine Indicating
70 Engine Drains 00 General
72(T) Engine Turbine/Turboprop 10 Power
00 General 20 Temperature
1 10 Reduction Gear & 30 Analyzers
Shaft Section 78 Enguine Exhaust
20 Air inlet Section 00 General
30 Compressor Section 10 Collector/Nozzle
40 Combustion Section 20 Niose Suppressor
50 Turbine Section 30 Thryst Reverser
60 Accesory drives 40 Supplementary Air
70 By-pass Section 79 Engin Oil
72(R) Engine Reciprocating 00 General
00 General 10 Storage (Dry Sump)
10 Front Section 20 Distribution
20 Power Section 30 Indicating
30 Cylinder Section 80 Starting
40 Supercharger Section 00 General
50 Lubricattion 10 Cranking
73 Engine Fuel and Control 81 Turbines (Reciprocating
00 General Engines)
10 Distribution 00 General
20 Controlling/Governing 10 Power Recovery
. 30 Indicating 20 Turbo-supercharger
74 Ignition 82 Water injection
00 General 00 General
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Hé théng Hé thdong
H.T phu Danh myc H.T phu Danh muc
10 Storage 00 General
20 Distribution 10 Drive Shaft Section

30 Dumping & Purging
40 Indicating
83 Remote Gear Boxes
(Egines Driven)
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TAIT LIEY THAM KHAO

I. ADVISORY CIRCULAR
AC43.13-1A & AC43.13-1B & AC43.13-2A
DEPARTMENT OF TRANSPOTATION FEDERAL AVIATION
ADMINISTRATION
Flight standard service
SEPTEMBER 8-1998
2. AIRCRAFT BASIC SCIENCE
KROES/RARDON
Intenation Edition 1996
Glencoe - Macmillan/Mce Graw - Hill
AIRCRAFT MAINTENANCE & REPAIR
Kroe/Watkin/Delp.
Internation Edition 1996.
Glencoe - Macmillan/Mc¢ GRraw-Hill.
4. STANDARD AIRCRAFT HANDBOOK FFOR MECHANICS AND
TECHNICIANS.
Edited by Larry Raithmaicr.
Intemation Edition [999.
Mc Graw - Hill.
5. AIRFRAME AND POWERPLANT.
Mechanics Airframe Handbook.
U.S Department of Transportation.
Flight Standard Service.
Aviation Maintenance Publisher, Inc.
6. A & P TECHNICIAN.
Airfram Text book.
EA-ITP - A*. JEPPESEN
) Sanderson Training products.
7.. AIRCRAF SHEET METAL
ORDER mumber EA-SM.
[ntemation Standard book number 0-89 1)) - 269 -0.
8. STRUTURAL REPAIR MANUAL A319/A320/A321.
Approved by D.G.A.C
Airbus Industrie -31707 Blagnac Cedex - France.
9. STRUTURAL REPAIR MANUAL F-70.
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Kokker Aircraft B.V
Amsterdam - Holland
l() STRUTURAL REPAIR MANUAL B-767-300.
Document D634T210
Published by Boeing Airplane Group, Seattle, Washington, USA.
11.STRUTURAL REPAIR MANUAL ATR-72.
Structural Repair Manual (SRM) ATR -72
Avions De Transport Gegional
1, Allee pterre Nadot
31712 Blagnac Cedex
@ 1986 - All Right Reserved
12, MACHINE DESIGN
“An integrated Approach.
Robert L. NOR-ton.
Worcester Poiytechnic Institute.
Worceter, Massachusetts.
Prentice - Hall Internation, Inc -1998.
13. ENGINEERING MATERIALS
Properties And Section.
Kenneth G.Budinski.
Pentice Hall Internation, Inc - 1998
14. FUNDAMENTAL OF MODERN MANUFACTURING MATERIAL,
PROCECSSES, AND SYSTEMS
Mikell P.Groover.
Pentice - Hall International, Inc.
15. HANDBOOK OF MECHANICAL ENGINEERING.
Edited by W Beitz and K-H Kiittner
. Springer - Verlag-London Limited - 1996,
16. TECHNICAL MANUAL - TECHNICAL ORDERS,
Engincering Series for Aircral Repair
FO9603 - 72 - D - 1406 - 0167
Published under authoryty of seerytary ol Air Force.
17. CALCULATE AND MACHINE PART STRUCTURAL.
An intergrated Approach.
Prentice - Hall Internation, [nc - 1998,
- 18. A. HANDBOOK OF ENGINEERING ENGLISH
Nha xuét ban thanh phd HS Chi Minh - 1994,
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19. DICTIONARY OF AERONAUTICAL TERMS.
Compiled and Edited by Dale Crance
Aviation Supplies & Academics, Inc.

20. ANALYSIS OF AIRCRAFT STRUCTURES £ INTRODUCTION
Bruce K.Donaldson, University of Maryland
Mc Graw - Hill Interation Edition - 1993.

2. FUNDAMENTALS OF AIRCRAFT STRUCTURAIL ANALYSIS.
Howard D.Curtis, Embry - Riddle Acronautical
University Daytona, Florida. |
WCB/MC Graw - Hill Companies Edition - 1997.

22. CORROSION PREVENTION MANUAL
Bocing Document D634T401
Publis By The Bocing Company

. Scattle, wahington, USA.
23. INTRODUCTION TO MACHINE DESIGN
V B Bhandari
Prof. and Head Department of Mechanical Engineering
Vishwakarma Institute of technology pune
Tata McGraw-Hill Pubiishing Company Limite

24. INFRODUCTION TO AIRCRAFT DESIGN
JOHN P. FIELDING
Collede ol Acronautics, Cranficld Univesity
Cambrigde University Press 1999

25. AIRPLANE MAINTENANCE & REPAIR
A Manual for Owners, Builder, Technicians, and Pilots
Duglas S.: Carmody
McGraw-Hill Company, Inc — 1999

26. AVIATION MECHANIC HANDBOOK

Dale Crane — Second Edition
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