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LOI NOI PAU

Thiét bi cdn nghién citu vé nguyén ly lam viéc, két cdu, phuong
phdp tinh todn thiét ké cdc chi tiét, cum chi tiét, cdc cd cdu ctia mdy cdn
va cde mdy phoi hop, phu trg tao ra sén phdm cdn.

Sdch duge chia ra hai phdn: thiét bi chinh va thiét bi phu.

Trong phdn I, sau khi trinh bay cdc khdi niém chung vé cdn va
thiét bi cdn, phén loagi mdy cdn, so lwge vé cdch tinh todn luc cdn,
mémen cdn thuée qud trinh cdn doc théng dung, cdn khai phéi, cdn
phoi, cdn tdm, cdn hinh don gidn, phan ldn ndi dung tép trung vao phdn
tich két cdu, phuong phdp tink todn thiét ké cdc chi tiét, cum chi tiét va
cde co cdu dién hinh trén hang gid cdn. Cdc loai mdy cdn dng, mdy cdn
ddc biét ciing duoe dé cgp dén.

Trong phén II, chi yéu trinh bay nguyén ly lam viéc, cdc két cdu,
cdch tinh todn mot s6 thiét bi phu dién hinh cua nhda mdy cdn nhw mdy
cdt, mdy cdt bay, mdy cita, mdy ndn, mdy cudn, san ngudi... Cdc thiét by
phu trg khdc chi dwge néu ra ¢ mie dé so luge.

Nguoi doc cd thé tim hiéu sdu hon trong cde tai liéu tham khdo.

Sdch thiét bi cdan duoc bién soan vdi mong muén cua tde gia la gép
phén cung cép kién thite va tai lidu hién con qud thiéu thén ¢ trong nude
cho viée hoc tép ve tham khdo cua sinh vién va cdn bg ky thudt chuyén
nganh co hoc bién dang va cdan kim logi. Vi trinh d¢ cda tde gid con han
ché, trong tap sdch nay chdc chdn con nhiéu khiém khuyét. Tdc gid rdt
mong duwoc sy déng gép ¥ kién cia ban doc. Nhitng y kién déng gop xin
giti vé b6 moén Ca hoc Vat liéu va Cdn kim logi, Truong Pai hoc Bdch
khoa Ha Noi.

Tac gia
TS. Ha Tién Hoang
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PHAN I

THIET 81 CHINH

Chueng 1
KHAI NIEM CHUNG VE THIET BI CAN

1.1, Cac khai niégm mé dau
1.1.1. Cdan

Cé4n 1a qua trinh 1am bién dang kim loai giifa nhitng truc quay trdn dé nhan nhitng san
phdm c6 ti€t dien ngang nhd hon tiet dién cha phoi ban déu.

Cin la mot dang gia cong kim loai bing 4p luc. C6 thé néi quy trinh cong nghe cdn
dugc ké tir Lic nhan thi thép dic (tic 1a san phim cla xuong luyén thép) dén viéc gia cong
ché bién chiing thanh cdc loai san phim can (khi sit dung phuong phédp dic can lién tuc thi
khdi niém nay c6 thay déi chiit ft).

1.1.2. Gidi thiéu so luge vé cde sdn phdm cdn

San phdm cdn la tén goi chung dé chi tat ca cdc hinh cit ngang cha vat cdn c6 thé
nhin duoe trén cdc loai mdy ¢dn. C6 3 loal san phdm chinh: thép hinh, thép tam va thép ong.

1. Thép hinh

Lai phan thanh 3 nhom:

- Thép hinh prophin don gian nhut tron, vudng, det, luc lang (hinh 1.1a),

- Thép hinh prophin phitc tap nhu chit L (géc), chit U (mdng), chit I, chit Z, ray (hinh

1.1b),

- Thép hinh prophin dac biét ¢hinh 1.1¢), cdc san pham nay thudng ding trong xay dung.

oLH...

2. Thép tam (hinh 1.1d)

Lai dugce chia thanh:

- Thép 1dm day (h = 4 mam),

- Thép tdim mong (h < 4 mm),

- Thép ld (h < 0,2 mm).

Céc san phdm nay ¢6 theé 0 dang don € cudn.

3. Thép ong (hinh 1.1e)

C6 thé 1a Sng tron, 6ng élip, Sng vuong va 6 thé la ong han, 6ng khong han.
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1.1.3. Mdy cdn va thiét bi cdn

M4y c4n, theo nghia rong, 12 t6 hgp mdy va thiét bi tao ra san phdm cdn. Theo nghia
nay, mdy can cling chinh 12 thiét bi cdn, bao gbm thiét bi chinh va thiét bi phu tro.

Ma4y c4n, theo nghia hep, 1a mdy ding co nang, 1am gidm va thay déi tiet dién ngang
clia vat phim gia cong nhd qud trinh bién dang déo va ding luc ma sit ddy vat phdm gia
cong, ti€n vao va ra khoi ving bign dang cha né. Theo nghia nay, mdy can 13 thiét bi chinh
cia thiét bi can.

L[ T

14 15 16 17

Hiph 1.1. Céc sin pham cén dién hinh:

a- cac loai thép hinh dan gian; b- céc loai thép hinh phire tap (thdng dung};
¢- cac loai thép hinh déc biét; d- thép t4m (don 18 va cugn}; e- thép 8ng.
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1.1.4. Thiét bi chinh: mdy cdn
Thiét bi chinh thudng gém 3 bo phan sau day hop thanh:
Pong co chinh + bo phan truyén dong + gid can.

Ba bo phan nay sap x€p n6i ti€p nhau tao thanh mot ddy trén mot hang ngang, trong
dé gia cdn la bo phan cong tac vi vay dugc goi hang gid c4n (hay ddy thi€t bi chinh). Trén

hinh 1.2 biéu thi hai hinh thitc ddn dong co ban clia hang gid can.
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Hinh 1.2. So d6 thiét bi hang gié cén:
a- hang gia can mot dong co dén dong nhiéu truc can;
b- hang gi4 can dan dong ddc ap;
1- gia cén; 2- khdp ndi van nang; 3- déng co chif\h; 4- hop truyén lyc; 5- hop giam téc;
8- khop néi dong co; 7- khdp néi hop truyén luc; 8- co c4u can bang truc ndi; 9- truc can

clia gia hai truc; 10- truc tya cla gia can 4 tryc; 11- tryc lam viéc clia gia can 4 truc;
12- than gia can; 13- d& gia cén; 14- bulong nén; 15- truc ndi trung gian.
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My cdn c6 thé chi ¢6 mot hang gid cdn, nhung thudng do nhiéu hang gid can lién ket
vGi nhau tao thanh mot day chuyén cong nghé.

1. Ddng co chinht

Bong ca chinh la dong co dan dong tryc can dé thuc hién qud trinh can ép kam loati.

bong cd chinh cha mdy can thudng thudc loai dong co chuyen ding, vdi cong suat
20 kW dén 10000 kW hoac 1én hon. Di v6i mdy cdn khong dao chiéu (chidu quay cia truc
cdn ludn luon c6 dinh) thuémg ding déng co dién xoay chiéu khong déng bo. D6i véi mdy
cdn ddo chiéu (chiéu quay cha truc cdn thuong xuyén thay déi) thuong phai dung dong co
di¢n mot chiéu hodc t6 hop mdy phét, dong co.

Bong co chinh clia mdy cdn ¢& 16n thudng duge b6 tri & mot gian méy riéng kém theo
mot hé thong khong ché ty dong.

2. Bg phdn truvén dong

Bo phan truyén déng thudng bao gém:

a. Khép ndi truc.

b. Hop giam tSe: cho phép ding dong co ¢6 s6 vdng quay tuong d6i cao d€ din dong
truc ¢an cé s6 vong quay tuong ddéi nho.

c. Hop bdnh rang chit V (hép truyén luc): chi ¢6 nhiém vu truyén momen chir khong
¢6 nhiém vy ting hoac giam t6¢ (i = 1), ¢6 thé truyén momen xodn tir mot truc chi dong dén
hai hodc ba truc cén (ing v6i hop truyén luc ¢6 hai hodc ba banh rang chit V).

d. Truc truyén (hay con goi 1 truc n6i): ¢6 nhiém vu truyén mémen xodn tir bénh rang
chlr V dén tryc cdn, hodc tir dong co dén truc cén (trong trudng hop khong ¢6 hop giam toc¢).

Céc tryc cin thudng khong néi tryc ti€p véi dong ca hoidc hop gidm td¢ hoac hop binh
rang chir V. Vi néu lam nhu vay s& khéng diéu chinh dugc khe hé gitta cdc truc cdn.

- O nhitng mdy can khéng ddo chidu véi nhitng vat cdn ngin (thdi dic) thudng cé lap
thém bidnh da.

- O mdy cdn dao chidu, d& giam momen quén tinh e tang hoac giam téc thuong ding
truyén dong doc lap (truyén dong rieng 18) nhu trén hinh 1.2b. Lic d6 khoéng con hop giam
toc va hop banh rang chir V.

3. Gid cin

(id cdn 1a bd phan true t€p lam bien dang kim loai. Gid cdn thudng gém cdc chi tiét
va bo phan sau;

a. Than gid cdn: thutng gébm hai khung l1am bing thép dic, & nhiing gid cn thii cong
cd nho c6 thé diing khung thép han.

b. Cdc truc can.

c. Cdc g6i d& va & d8 truc cén.
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d. Cic co cdu diéu chinh, c§ dinh va can bing truc cdn.

e. Co ciu din hudng (dua Kim loai di vao va di ra khoi 16 hinh truc can).

f. Co cau an toan: dé phong qud tai 1am hu hong nhitng chi ti€t quan trong (nhu dong
0, truc cdn, khung gid cdn...).

g. Chan dé& gid cdn: ding dé 1ap dat chinh xdc khung gid cdn v6i méng.
1.1.5. Thiét bi phu tro

Trong xudng cdn, nhitng may va co cdu phéi hop véi may cén d€ san xudt ra nhimg
san phdm cén déu thuoc vé thiét bi phy trg.

BGi vi quy trinh cong nghé cdn hién dai xay dung trén nguyén tic day chuyén, do d6
khong thé thigu cdc mdy mée va co cdu dé thuc hién cdc cong viéc nhu:

- Chuyeén chd vit cdn,

- Cat ddu dudi va chia doan vat cén,

- Nan thing, khir khuyét tat, ting do béng, chéng ri vat can,

- Tr& 1at vat cn trong qud trinh cén,

- Lam nguoi,

- bDéng goi,

- Thu gom phé liéu,

- Bot tron thiét by,

SR AN

Trong nha mdy cdn hién dai téng trong lugng thiét bj phu trg chiém khoang 85% trong
lugng thi€t bi toan bd. Ty lé ndy cang cao ching 16 mic do co khi hod va tu déng hod cha
nha mdy cang cao. Trong xudng can, tuy ring khau quyst dinh va chi phoi 13 ban than may
c¢dn, nhung thong thuong khau y&u va phife tap lai 1a nhitng thi€t bi phu trg. Mudn giai
phéng va gidm nhe sdc lao dong ciing chinh 14 tang cudng va ci ti€n cic thiét bi & khau
nay.
1.2. Phan loai mdy can theo cach bo tri gia can

Theo cdch bé i gid cdn, mdy cdn duge chiara 5 loai:
1.2.1 Mdy cdn mét gid cdn

Loai nay thudng dung dé cdn thép thoi dic thanh phoi ¢& 16n hodc ¢ trung binh.

¢ nhiing xudng co khi, doi khi nguii ta ciing bg tri nhilng gid cdn doc lap dé phuc vu
riéng trong xudng (hinh 1.3).

1.2.2. Mdy cdn nhiéu gid cdn xép hang ngang

Loai nay gém hai nhém:
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Nhém gém hai hodc ba gid cdn do mot hodc hai dong co din dong x€p thanh mot
hang ngang (hinh 1.4a).

Nhém gém nhiéu gia cdn x€p thanh hai hodc ba hang ngang, médi hang do mét dong
co din dong (hinh 1.4b).

Pic diém ciia miy cdn nhidu gid cdn x&p hang ngang la mudn dua vat can tir gid nay
sang gia khic phai dich chuyén theo phuong ngang cua né.

Loai mdy cdn nay chu yéu diing dé c4n thép hinh (k& ca c@ 16n, ¢G trung, ¢d nho va
thép day), vi c6 thé san xudt duge nhiéu loai san phdm, hoac ciing ¢6 thé diing dé cdn thép
tAm néng vai san luong khong 16n.

1.2.3. Mdy cdn nhiéu gid cdn xép hang doc

Nhiéu gid cdn xép n&i duoi nhau, tai mot thai diém nhét dinh vat cén chi bi bién dang
trén mot gia can, khoang cdch gifta cdc gid can ting din, t6c do quay cla truc cdn ciing phai
tang dan cho thich hop v6i su tang chiéu dai vat cdn (hinh 1.5).

Dic diém clia may cdn nhiéu gid cdn x&€p hang doc la & chd méi gid cdn chi cdn mot
budc, vat can chi chui vao 16 hinh cla gié cdn dimg sau sau khi toan bo vat can da di ra khoi
15 hinh cha gid c4n ding trudc dé.

Dé rdt ngan chiu dai nha xuéng, mdy cdn nay thudng duge bo tri dich dic theo kiéu
“yigt d3” (hinh 1.5b) hay kiéu ban c& (hinh 1.5¢).

1.2.4. Mdy cdn lién tuc

Nhiéu gid c4n b6 tri trén mot hang doc véi khodng céch tuong d6i gdn nhau, vat can
déng thoi bi bién dang trong cdc 16 hinh cua nhidu gid cdn, chiéu dai phan xudng duge rit
ngén nhung ning suat tang lén rat cao (hinh1.6).

Vé nguyén tic luu lugng kim loai trén mdt don vi thoi gian ¢ bat k¥ gid cdn nao clng
phdai nhu nhau, nghia la:

F,v, = Fav; =... =F,v, = hang s¢
trong dé:

F,, F,, ... F, - dién tich tiét dién ngang cla vat cin dira khoi 1& hinh gid cdnthit 1, 2, ... n;

V. Vg, - V- VAN t6¢ clia vat cdn khi ra khoi gid cn thit 1, 2,..n.

Viéc diéu chinh he thong mdy cdn dat dugc yéu ciu trén ddy khd phuc tap, von ddu
trang thiét bi ciing khd 16n. Nhung vi ¢6 nang sudt cao nén ngay cang duge st dung phé bién
trong mdy ¢dn thép day, thép tim, thép hinh ¢ nho, mdy can phoi...

1.2.5. Mdy can nua lién tuc

Loai may cén nay thudng do mot hoge hai nhém gid cdn lién tuc dé can thd va mot gid
cdn xé€p hang ngang dé can tinh tao thanh (hinh 1.7).
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C
Hinh 1.3. M4y can mot gid. )

Hinh 1.4. Mdy cdn nhiéu gia x€p hang ngang:
8- mot déy; b- hai day: ¢- nhiéu day.

Ll

a}
@D 2 =
—— 94
) [ % —
—t—-—;—. . : : ¢
L _ 'i l—' gii P T 1
b} c)
Hinh 1.5. M4y cin x€p hang doc:
a- kidu 2 gia; b- kidu “viét da” ¢- kidu ban ca.
= cu
!
b)
Hinh 1.6. Mdy cdn lien tuc:
a- truyén déng tap trung; b- truyén dong déc lap. Hinh 1.7. Méy cdn aa lien fue.
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Hé thdng gid cdn nay thuong dung dé can thép hinh cd nho, cdn thép day cd san luong

tuong doi 16n.

O nhitng heé thong gid cén lién tuc va nia lién e thudng phai bo tri nhitng gid cdn
truc ditng xen k& véi cdc gid cdn tryc ndm ngang.

1.3. Phan loai may can theo cong dung

Tuy theo cong dung (theo san pham), mdy cdn duogc chia ra cdc loai sau:

Bang 1.1. Phan loai mdy cdn theo cong dung

Kich thudc truc (mm})

Loai may cén D [ Céng dung

3.1. May can khai phéi

trong d6 gom cé:

a. May can sg >800 - Can thdi thép dac thanh phoi vubng lon.

{may can phdi vubng)

b. May can phoi tam >1100 - Céan thdi thép dic 16n thanh phai tam lon.

¢. May céan phéi hinh 450+750 - Can phoi vudng 1én thanh phdi 50 x 50 + 150 x 150.

d. May can phoi éng 700+800 - Can phéi vudng dn thanh phéi trén @70 =+ @350.

3.2. May can hinh '

trong dé gom ct: :

a. Méay can ray dam 750+800 - Can dudng ray va dam cd idn, ¢b chiéu cao >200.

b. May can hinh c& Idn 500+700 - Can thép vuong hodc tron @80 + @150, thep chir U,
chit T co chiéu cao 120 = 240 mm.

¢. May can hinh c@ trung 350+500 - Can thép vudng hoac tron @40 + @80, thép cht U,
chir I c6 chiéu cao <120 mm, thép chif L (goc)
50 x 50 + 100 x 100.

d. May can hinh ¢& nhd 250+350 - Can thép vudng hodc tron @8 + @40, thép chir I,
(géc) 20 x 20 + 50 x 50.

e. May can, thép det 300+400 - Can thép det cb chidu day 1,5 + 10 mm, chiéu rong

{phoi thép 6ng han) 65 = 500 mm,

f. May can thép day 250+300 - Can thép day @5 + @10.

3.3. May can nong thép tam,

trong 46 gom co:

a. Méy can tdm day - 20005000 | Can thép tém day 4 mm tré 1én.

b. Méy can tam rong - 700+2500 | Can t&m rong 600 + 2300 mm.

¢. May can tam méng - 7001300 | Can thép tdm co chiéu day 0.2 + 4 mm.
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Bidng 1.1. (tiép theo)

3.5. May can éng
3.6. May can dac biét

a. May cén banh xe

b. May can vanh banh xe
c. Méay can bi

d. May can banh rang

F ] Kich thudc trug (mm)
Loai méy can Cang dung
D L
3.4. May ¢an ngudi
trong 46 gom:
a. May can tam nguodf - 700+2800 | Can thép tam c6 chiéu rong 600 + 2500 mm.
b, May can thép dai - 150-M0 | Can thép dai (cudn trong ruld) co chiéu day 1
0,02 + 4 mm, chiéu réng 20 < 600 mm.
c. May can thép 1a - 200-700 1 Can thép tdm cuc mdng ¢6 chiéu day < 0,02 mm.

Can thép 8ng khong han.

Can banh xe tau hod.
Can vanh banh xe va vong bi.
Céan vién bi.

Can banh rang, banh xich.

1.4. Phan loai gia can (may can) theo s0 truc va cach bé tri truc can

1.4.1.

Céc truc can duoc bo tri theo bon phuong dn chl y&u sauw:

- Truc céan dit ngang,

- Truc cén dat ding,

- Truc cén (timg cap) dit ding va dit ngang (gia cdn van nang),

- Truc cén dat chéo.

Truc cdn ddt ndm ngang

Cé thé tap hop vao bang sau day:

Bang1.2. Céc loai gid cdn truc dat nam ngang

Gian dd bd trf truc can

Ten gia can
{t&n may can)

Cong dung

Gia can hai truc

a- Ding trong may ¢&n s, méay can phoi tdm, may
can hinh ¢ 16n, may can tam day, tryc can quay
dao chiéu.

b~ Dung trong méay can hinh vai san lugng cao, truc
cén khéng dao chiéu.

¢- Dung trong may can tam méng.

d- Dung trong may can tam ngudi.

e- Ding trong may ¢an lién tuc, truc can khéng dao
chiéu.
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Bdng 1.2 (tiép theo)

Gian do bé tri truc can

Tén gia can
(tén may can)

-

Céng dung

Gia can ba truc

a- Dung trong may ¢an ray dam, méay can phdi ¢o
l6n.

b- Dung trong may can hinh ¢6 san lugng khéng 18n
I4m. truc cén khong ddo chiéu, trudc va sau gia
can thudng cb ban nang.

Gia can ba truc
kiéu Lauth

Dung d€ can thép tm ¢ trung va ¢o khi can thép
t4m mdng, truc gita khong dan dong hign nay it
dung)...

Gia can ban truc

Dung dé can néng, can ngudi thép tam va thép dai.
(Hai truc nhd 1a hai truc lam vige, hai truc duang kinh
18n hon 18 hai truc tya).

Gia can sau truc

Ding trong may can ngudi thép tdm va thép dai
mong.

(Tuong ty cach bd tri nay con ¢6 gia can 12 truc, 20
tryc dé can ngudl thép 1),

Gia can PC

(tam truc chéo nhau)

Can ngudi va can néng thép tam, thép dai.

Gia can truc 161 CVC

Can néng va can ngudi thép tam.

Gia cén HC
(tinh tign doc trug)

Can ngudi thep tém, thép dai.
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Bdng 1.2. (tiép theo)

—
Gian dé b6 bri tryc can

Tén gia can
(tén may can)

Cong dung

Gia ¢an hanh tinh

Dang trong may can thep |4, thép dai cuc méng.

Gia can lic

Can ngudi thép cacbon, thép hap kim,
Can ngudi kim loai mau,
Cén kim loai kho bign dang.

1.4.2. Gid cdn truc ¢ truc cdn thang ding

ey

Gia can dung

Dung dé can mat ben cia vat can, thudng bs

trong may can lién tuc xen véi g1 ¢an tryc ngang.

tri

1.4.3. Gid cdn co fruc edn dat ditng va dat nim ngang

B

Gia can van nang hai
truc vai mét dai truc
ding

Dang dé can phai thép tam va phoi thép det. (Mat
phang chita dudng tam trye dimg khong trung véi
mét phang chua dudng tam truc nim ngang).

-

Gia can van nang hai
truc vai hai dai truc
ding

Dung dé can thép dai rong,

RN
e

Gla can van nang ba
truc véi mét doi true
dimg

Dung € can thép dai reng. {Hién nay ft dung).
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Gia can van nang ba
truc voi hai déi truc
dung

Dung d6 can thép dai rong. (Hién nay it dtng).

Gia can van nang
can thép dam

Dung dé can thép chix 1 ¢ 1on ¢ chiéu cao 300 +
1200 mm. (Céc dudng tam tryc can dung va truc can
ngang déu nim trong mot mat phéng).

Gia can dui 13 hai
truc chéo nhau (trong
t6 hop may cén 6ng)

Dung 48 dui xuyén 18 tac phoi thép dng 260 + B200.

Gia can dui 18 co true
¢an hinh nam

Diing dé dui xuyén 13 tao phai thép 6ng 260 + 2200,

Gia cén bi

Dung dé can cAc vién bi @18 + @60,
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Ngoai nhitng gid cdn wén day con ¢6 nhitng gia cdn ¢6 truc cdn bo tri dac biét dé cdn
banh xe thu hoa, bianh rang, bianh xich...

1.5. Toe d6 can

Khi néi t6¢ d6 c¢dn can phai hiéu ring dé 1a toc do kim foai (hay vat cdn) khi ra khoi
true cdn. Nhu vdy, néu khong tinh dén hién tuong vuot trude thi t6c do can bang t6c do vong
cla truc cin.

Téc do cdn phy thuge vao nhiéu yéu 16 nhu:

- Nang sudt cén,

- Kich thuéce hinh dang san pham cdn,

- Dac diém cha cong nghé cin.

Lic chon tdc do can can phai chii ¥ cic diém sau day:

* Kha ndng bi€n dang déo ciia kim loai: Mot s6 kim loai nhu magie, titan, kém, thép
hop kim cao (nhat 1a thép gi6) kha ning bién dang déo rat thap, khong thé can vdi 16c do
vugt qua 2 m/s. Con cdc kim loai khac thi téc do can khong bi han ché bdi kha nang bién
dang.

* Piéu kién an vao: § t8¢ do nhd dé an vdo hon khi & t6c do 16n. _

* Khi phai tién hanh nhiéu ldn c4n trén mot gid can (mdy cdn dio chiéu) thi toc do di
ra clia vat can khong nén 14y qud cao, vi nhar vay sau méi 1an cdn vat cdn bi ddy qua xa.

* (3 nhitng noi con nhiéu thao tac thi cong, cin chon tée do cin nhd phit hop véi kha
nang thao tic cua cong nhan.

C6 thé tham khdo s6 liéu trong bang sau diy dé chon téc do cédn:

Bang 1.3. T6c d6 cédn thuong ding

Tén may can Téc 46 (mis)
May can 50, may can phdi tdm, may can hinh ¢ 1dn 2+5

May can thép tdm méng

May can thép hinh ¢§ nhd, may can ngudi, may can thép dai, may can

thép day thao tac thl cong. 412
May can tam ngudi don chiéc 04:08
May can néng thép tdm mong hai truc 1.2+18
May can thép hinh va thép tdm lién tuc 10 + 12
May can thép day lién tuc =20
May can ngudi fién tuc =10
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1.6. Gian do6 can va ché dd lam viéce cua cac loai may can

Dé san xudt mot loai sdn pham cdn trén mot trang thi€t bi cdn ndo dé déu phai thiét
lap duoc mai quan hé gilia tde d6 cdn va thoi gian cdn trén ting nguyén cong. M6i quan heé
dé thuong duge bigu dién trén dé thi v(t) va goi d6 1a gidn d6 can. (Tir do thi nay con xay
dung duoc dé thi momen cédn). Gian d6 ¢dn phu thude vio ché do lam viéc cta mdy cdn, nhu

trong bang sau day:

Bang 1.4. Ch& do lam viéc va biéu dé van t6¢

Ché &6 lam viec

Biéu 48 van toc

Ung dung

Kiéu déng co

1. Khéng dao chiéu

a. Tée do hau nhu
khong ddi trang qua
trinh can

g — -

May can phai lién tuc, may cén
thép dai hep, va nhing may can
khac, khéng can diéu chinh tdc do
can. Thai gian can ldn han thei gian
nghi t, >4, '

¢ may can 14n ding
dong co déng bo, &
méay ¢an nhé ding
ddng cd khoéng déng
bs.

b. Téc db can cé thay
di chat it trong quéa
trinh can {cé banh da)

May can 3 truc, may can thép tam
hai tryc

>t

Péng co khéng déng
bo.

c. T6c 40 can ¢6 thé
diéu chinh dugce trude
khi can

May can lién tuc.
May can nita lién tuc

Pong ca mét chidu
kich tir song song.

d. Téc 46 can thay do
trong qua trinh can

Méay can phai 3 truc, may can ray
dam, may can ngudi lién tuc

Déng co mét chiéu
kich tir ngoai, diéu
chinh duge dién ap.

2. Bao chiéu

May can sa, may can phoi tam,
may can tam dai hai tryc, may can
ray hai truc

Dong co mét chiéu
kich tir ngoai, diéu
chinh dugc dién ap.

3. Cosic cang

May can ngudi thép dai

May can ién dung
dong ca kich tr song
song, may céan nho
dung déng co khéng
déng bd.

4, True can lam viéc
cd chu ky

May can hanh tinh va nhitng may
can d&c biét khac

Pong co khéng dong
ba hodc déng co mot
chiéu kich tir song
song.
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1.7. Bé tri thiét bi cic loai may can thong dung va tinh nang ciia chiing

1.7.1. Nhom mdy can phd - phoi

Mdy cén ép thoi diic kim loai dé€ tao ra phoi liéu chudn bi cho cdc may cdn sau né
dugc goi 1a may cdn phoi (hay con goi 12 may cdn thoi). C6 thé néi nd 1a “yét hdn” cia cic
nha may cdn thép, néu ¢ dé khong diing phuong phdp dic cén lién tuc.

Dién hinh clia nhém méy cdn ndy 1a mdy cdn phoi vuong (hay con goi 1a mdy cén so

hodc blumin) va mdy cdn phoi tdim (hay slabin).

{. Mdy cédn so

Co 4 kiéu mdy cén so:

- Mady cdn so dao chiéu mot gid hai truc, trong d6 ¢6 ba nhém dudmg kinh truc cdn 1a
1150, 950, 800 mm (xem bang 1.5}, Trén hinh 1.8 14 so d6 bs tri may cdn so 1150,

- Mdy cin so dao chiéu mot gid ba truc, ¢6 dudng kinh truc cdn trong khoang 750 =

850 mm.

- Miy cin so ddo chiéu hai gid x€p hang doc, gid trudc cé dudng kinh truc 1150 mm,
gid sau co dudng kinh truc trong khoang 900 + 1000 mm.

- Miy cadn s¢ khéng dao chiéu nhiéu gid cdn lién tuc ¢ dudng kinh trong khodng 800

+ 1000 mm.
Bang 1.5. Tinh nang cla mdy cdn sd ddo chiéu mot gia hai truc
Chi tidu Budng kinh truc can {mm)
1150 850 800
Trong lugng thai {tan)
Ding cho phdi vudng 5+10 25+4 1+25
Oang cho phdi det 8+20 4+6 3
S$an pham {mm)
phél vudng 250 % 250 = 400 x 400 | 150x150 + 250 = 250 | 125 % 125 + 200 = 200
phoi tam day 100 = 250 75 + 250 75 + 200
phét tdm rong 900 + 1600 600 - 900 400 = 700
Budng kinh banh rang hop
truyén lyc {12003 1000 850
Chiéu dai truc can {mm) 2800 2350 2000
Cong sut dong co chinh (kW) 2 % 3300 2 % 2200 + 2500 3000
Téng cong suit dang oo (kW) 11000 9000 5000
86 vong quay truc can (vg/ph) 0+40-100 0+50<120 0+60+140
Momen xo&n cyc dai (tan.m) 350 + 400 250 150
Nang suét (tén) 2 000 000 1 400 000 750 000
Téng trong luang thigt bi (tan) 5000 4000 2700
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2. Mdy cdn phéi tdm

D6 1a mdy can d6 so chuyén dung dé nén ép thép thoi nang trén 7 tdn dé tao phoi tam
c6 tiét dien chir nhat v6i chiéu day 75 + 200 mm, chiéu rong 700 + 1600 mm. N& thuong
duge b tri trong day chuyén cdn thép tdm san lugng cao.

M4y can phoi van nang hal gid cn v&i duong kinh tryc 1100 + 1150 mm durre ding
rong rii nhat, cdn dong thdy trén hai gid, gid tht nhat ¢6 truc ditng, gia thit hai ¢6 truc nam
ngang. Cdc théng s6 cila nd nhuy sau:

Thoi thép (tan) 7225
Tiét dién san pham:

chiéu day (mm) 75 + 250

chiéu rong (mm) 700 + 1500 + 2000
Puong kinh tryc ding (mm) + 900
Chiéu dai truc ngang {mm) + 2100
S6 vong quay

truc ngang (vg/ph) 0+ 50100

truc dimg (vg/ph) 0+ 75+ 180
Cong sudt dong co (KW)

truc ngang 2 % 3700

truc ding 2000
Téng trong luong thiét bi (tdn) 6000

Viec b tri trang thiét bi trong phan xudng can khai phoi tdm cling tuong tur nhu & may
cén so, chi khdc & chd phai c¢é kich thudc va nang luc 18n tuong Ung.

3. May can phéi

D6 1a nhitng may cén cung cap phoi lieu cho cdc nha mdy can thanh phim:

- Phoi vuong (50 x 50 = 150 x 150) dé c4n thép hinh.

- Phoi det dé cdn tdm mong.

- Phoi tron (@70 + 2350) dé cdn thép Ong.

Trong diéu Kién quy mo san xudt khong 16n 1&m, may cin phoi thuong dugc bo tri
hang ngang sau mdy cdn khai phoi. & nhimg nha mdy ¢ nho thudng diing may cdn phoi thay
lam nhiém vu may can kha phot.

Trén hinh 1.9 1a so dé bd tri mdt bang phan xudng can 730/550 d€ cén phoi vuong
60 x 60 = 170 x 170. N6 di lién sau may cdn s 1150 (khong qua 10 nung) va phan thanh hai
nhém cén lien tue. Nhém thit nhat cé dudng kinh truc cén 12 730 mm, nhém thit hai 1a 330
mm. D& tranh 1at vat cdn, trén moi nhém déu bo tri xen ké gid cdn truc ding va truc ngang.
Nhitng san pham ¢4 ti€t dién 1dn hon 120 % 120 khong cén di qua nhém gid cdn thit hai. Sau
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nhém mdy cdn thit hai ¢6 thé bs tri may cit bay. Tong trong lugng thiét bi khoang 8000 tén,
san lugng khoang 400 tan/gio.
Su b6 tri & phan xudng cin phoi tron, phoi tim mong ¢6 nhiéu di€m tuong ty mdy cén

phoi vuoéng da néu ¢ trén.
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Hinh 1.8. BG tri thiét bi mdy cén so:
I- gian 10 gift nhiét; II- gian cédn; III- gian dong co chinh;
[V- gian phé liéu; V- gian phoi vuong; VI- gian phoi tdm;
1- xe chd thdi: 2- may Iat thdi: 3- ban quay; 4- gia can; 5- méy cét; 6- may chuyén dau duoi

phé: 7- may ddy; 8- san gom (san tap k&t); 9- san nhan san pham; 10- cAu truc gian 16 20/30
t&n: 11- cAu truc 100/20 t&n; 12- cAu truc 75/15 tén; 13- cAu tryc 20 tan; 14- cAu truc 15 tan.
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Hinh 1.9. B6 tri thiét bi may can phoi lién tuc 750/530:
I- gian can; II- gian dong co chinh; 111, IV, V- gian kho phoi;
1 + 6- nhom gia can @730; 7 = 12- nhom gia can @530; 13- dudng lan dan vao;
14- duong Ian trung gian; 15- may cét; 16- duong lan dan phoi 120 x 120 + 170 x 170;
17- may cat 850 tan; 18- may cat bay; 19- dudng |an dan ra; 20- san gom phoi; 21- cau
truc 50/10 t&n; 22- cAu truc mam tur 15 tan.
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O may cdn phoi ding chung v6i mdy cén khai phéi (b6 tri hang ngang), thudng sk
dung thdi thép 0,5 + 1,5 tan, dudng kinh truc cdn 700 + 800 mm, san lugng 30 + 60 @n/g1y.
1.7.2. Mdy cdn hinh

M4y cdn hinh c6 rat nhiéu ki€u loai. Sau day 1a moét s6 loai dac trung.

I. Mdy cdn ray dam

Mdy cdn ray dim dé cdn ray tiu hod, tau dién, hodc thép chit [ ¢d 16n (cao 240 + 600
mm} va mot s thép hinh ¢& 1dn khac.

Miy cdn ray dam phan thanh hai kiéu co bén:

- Kiéu b& tri bac thang hai ddy hodc nhiéu diy,

- Kiéu b6 tri hang doc.

- Trong d6 kiéu b tri hang doc tuy cé thé dat nang suat cao, nhimg khé chuyén doi sin
pham nén it duge su dung.

Trén hinh 1.10 12 mét s6 phuong 4n b6 tri mat bang phin xudng can 300 (can ray
ddm}. Tinh nang cla cédc trang thiét bi chll yén dugc néu ra trong bang 1.6, G day ¢6 khoang
240 cd méy véi téng trong lugng 15.000 tén (khong k€ cdu truc).

Bang 1.6. Tinh ning cdc thi€t bi chu yéu cua may cdn ray dam 800

Kich thuéc truc can L
56 L sg (mm) Sf{ vong quay Pong co truc can
) Kiéu gia can L cla truc can - -
thit ty gia can 0 ] (vaioh) Congsuat 1 S6 vong guay
(kW) {vg/ph}
1 hai tryc do chidu 1 900 2300 0+ 60+120 3700 0+50+ 120
2 ibatruc 2 800 1900 0+ 80+ 160 4500 0+ 80+ 160
3 hat truc 1 800 0+80<160 1850 080+ 160

2. My can hinli c& fon

Pay 13 mdy cdn sén phim vudng hodc tron kich thudc 80 ~ 150, thép chir 1 cao
120 + 240 mm, thép ray cd nhe 18 + 24 kg/m, Mdy cdn nay ¢ hai kiéu co ban:

- Kiéu cdan hinh bac thang, thudng ding trong cdn hinh ¢G nang,

- Kidu b6 tri hang doc (ké ci kidu viét dd), thudng d€ can hinh cd nhe.

Trén hinh 1.11 13 mét phuong &n so d6 bd tri mat bang phan xudng cén hinh 6530 v
chiéu rong 78 m, chidu dai 750 m. O day c6 thé san xudt cdc Joai thép tron @70 + @220,
thép vuong 90 x 90 + 200 x 200, thép chir U 16 + 30, thép géc 90 x 90 + 200 x 200, theép ray
24 kg/m. Tinh nang clia cdc thi€l bi chll yéu duge ké trong bang 1.7.
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Bang 1.7. Tinh ning cha cédc thi€t bi chll yéu mday cdn hinh ¢ 16n 650

56 . Sé Kich thudc truc can {(mm) | S vong quay | Cong suat déng co
) Kigu loai gia can L
thir tur gia can b L truc can (vg/ph) (kW)
1 hai truc dao chiéu 1 800 2100 0+60+120 3000
2 ba truc 2 650 1800 060+ 160 3000
3 hai fruc 1 650 1200 0+ 80+ 180 1100

No6i chung, & nhiing xudng cdn hinh ¢d lén, trong luw trinh san xvdt con phai bo tri rat

nhiéu cdc thi¢t bi phu trg nh:

thiét bj van chuyén phoi liéu tir kho dén 1o nung, dén gid cén,

mdy day, dudng lan, may 14t va mét s6 ca cdu phu khdc cho may 800,

duong 1an, ban nang, mdy lat, co cdu ddy chuyén thép cho gid 650,

mdy cit, san ngudi, mdy nin, miy cua...

Ngoai ra con ¢6 mot s6 may dé hoan chinh ray (nhu khoan, phay, nhi¢t luyen...). Tong
trong lugng khoang 9200 tdn thiét bi, sdn luong khoang 100 ~ 200 tan/gio.

Trén hinh 1.12 1a mét phuong dn b6 tri mat bing phan xudng cdn hinh 530. Trong
bang !.8 13 tinh nang cla cdc thiét b chl yéu. Tong trong luong thiét bi khoang 1650 1an,
san luong 90 tan/gio.

Bang 1.8. Tinh ning cha cdc thiét bi chll y€u mdy cdn hinh cd 16n 530

S8 Kich thudc truc can (mm) | S6 véng quay truc can Bong co chinh
thir ty D L {vg/ph) Cong sudt (kW) | S8 vong quay (vg/ph)
1 630 695 28
2 A A 36 2200 300
3 A A 5¢ (déng bo)
4 A A 64
5 530 A 53107 1850 300 < 600
6 A A 68 + 137
7 A A 86+ 172
8 A A 102 = 204 1850 300 = 600
9 A A 115 + 230
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3. Mdy can hinh ¢d trung

Pay 14 loai mdy can hinh c6 san phim trdn vd vuong 40 + 80 mm, chir U chit I cao
120 mm, géc 50 x 50 + 100 x 100.

M4y cdn hinh c& trung ¢4 ba dang co ban:

- kiéu bac thang hai hoac ba day,

- kiéu hang doc khong lién e (kiéu ban co),

- kiéu hang doc lién tuc.

Trén hinh 1.13 1a mot phuong 4n bo trf mat bing phan xudng can 530 ki€u ban c&.
Trong bang 1.9 1a tinh nang cla cac thiét bi chd yéu cla phan xudng nay. Téng trong lugng
thiét bi chinh khoang 350 tdn va 1300 tdn trong lugng duong lan, san luong dat khoang
90 tan/gid.

Bang 1.9. Tinh ning cla cdc thiét bi chll y€u mdy cdn hinh c& trung 530

53 Kich thuéc truc can {mm) S6 vong quay Dang ¢o chinh

thir ty D L : {vg/ph) Cong suat (kW) S8 vang quay {vg/ph)
1 450 850 50
2 A A 60 750 300
3 A A 70
4 A A 70 750 300
5 400 A 70 + 140 500 300 + 600
) A A 80 = 160
7 A A 90 =+ 180 200 300 + 600
8 350 800 110 = 220
9 A A 130 + 260 1100 300 + 600
10 A A 140 + 280
11 A A 180 + 280 1100 300 + 600

4. Mdv can hinh & nho

Pay 1a midy can diing dé san xuat cdc thi€t bi san pham thép tron, vuong 8 + 40 mm,
g6c 20 x 20 + 50 x 50, Mdy cdn hinh ¢d nho ¢6 thé b tr kiéu bac thang, bdn lién tuc va
ltén tuc.

Trén hinh 1.14 13 mot phuong dn bd tri mat bang xudng cdn hinh ¢& nhd 350 lién .
Trong bang 1.10 14 thong s6 ¢ ban thi€t bi chu yéu phan xudng nay.

Trén hinh 1.15 13 mot phuong dn bé tri phan xuong céu hinh ¢@ nho 250 lién tuc.
Trong bang 1.11 11 thong s6 co ban thiét bj chit y€u cua phan xudng nay. O day phoi lieu:
thép 60 x 60 + 80 x 80 dai 12 cm, san pham: thép tron &8 + (330, thép vuong 9 x 9 + 27 x
27, thép gbc 20 x 20 + 50 x 50, thép det 12 + 70 mm. T6c do can t6i da 16 m/s. Tong trong
Juong thigt bi (khong ké cau truc) 1a 4700 tan. Nang sudt 50 + 100 tan/gio.
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Hinh 1.13. B6 tri phan xudng can hinh ¢ trung 530:
I- gian kho phai liéu; I1- gian 16 nung; T1I- gian dong co chinh;
V- gian cén; V- gian kho thanh pham:;
1+ 4- nhém gia cén tho 480; 5 + 11- nhom gia can ban tinh va tinh 370;
12- san lam ngudi; 13- 16 nung lién tuc; 14- may cét; 15- san nguoi; 16- may
nan; 17- mang nhan liéu; 18- cAu truc 15 t&n; 19- cau truc 20/5 tan; 20- cau
truc 5 tan; 21- may cua.

Hinh 1.14. So d6 b6 tri thiét bi mdy cdn hinh lién tuc ¢& nho 350 lién tuc:
I 1- 10 nung; 2- may cat; 3 + 9- nhom gia can thd; 10- may cat bay
dau mAu phé; 11 + 18- nhom gia can tinh: 19- may cat bay.

€
]
a
a
a
.

Hinh 1.15. So d6 b6 tri thiét bi phan xudng cdn hinh ¢& nhoé 250 lién tuc
I- gian phéi liéu, II- gian can, ITI- gian thanh pham;
1- con |an dén; 2- may dAy; 3- méay t6ng; 4- thiét bi kéo va phan phéi; 5- may cat; 6- nhom may can tho;
7- may cat bay; 8- nhém cén tinh trai; 9- nhém cén tinh phai; 10- san Ian trudc may cat: 11- may cudn
bang; 12- may cudn thanh; 13- may dong bo; 14- bang chuyén; 15- may dong méac; 16- moc cuon day
thép; 17- san ngudi; 18- may cét bay; 19- san 1an dén di; 20- may cat ngudi; 21. con 13n dan.
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Bang 1.10. Thong s& co ban thiét bi chinh mady can hinh ¢& nho 350

tii' Cach bétri | Kich thudce truc can (mm) S(;::ng Bong ca chinh

U] true can D L {vg:’p);z} Céng suat (kW) | S8 vang guay (vg/ph)
1 dimg 420 ~ 460 200 T+21 75 300 = 800

2 ngang 410 700 9+ 28 435 A

3 A A A 12+ 36 435 A

4 A A A 16 = 48 580 A

5 dung 360 400 22 + 66 435 A

6 ngang 410 700 30 = 90 580 A

7 A A A 40 + 120 580 A

8 A 360 600 70 = 185 685 300 + 800

9 A A A 90 + 240 A A

10 ding A 400 105 + 280 A A

11 ngang A 600 130 + 350 870 A

12 dimg A 400 184 = 490 685 A

13 ngang 350 500 230 < 614 870 A

14 dimg 360 400 255 + 681 685 A

15 ngang 350 500 300 + 800 870 h

Bang 1.11. Tinh nang cdc thiét bi chi y&u may cdn hinh lién tuc ¢& nho 250

Scf , ‘ ) Kich thuée truc can Sd vong Pong ca chinh
tht | Cach bd tri truc can {mm) quay

ty D ‘ L {(vg/ph) Céng suat (kW) ‘S(‘)’ vong quay (vgiph)

Nhém méay can thd

1 nam ngang 370 700 93248 185 300 + 800
2 A A A 15,5 + 41 500 A

3 A A A 21+ 52 600 A

4 A A A 33 - Bg A A

5 A A A 45 =+ 120 750 A

6 . A A 66 -+ 176 o A

7 A A A g2 + 220 A A

Nhém may ¢én tinh

8 ding 320 600 147 =+ 326 500 300 + 800
g nam ngang A A 166 + 455 A A

10 dung A 400 177 = 475 370 A

ol nam ngang A 600 214 + 550 500 A

12 dimg A 400 226 + 620 370 A

13 n&m ngang 270 500 317 + 350 500 300 + 900
14 dung A 400 368 = 1100 370 A

15 nam ngang A 500 450 = 1150 600 450 + 1150
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5. May cdn thép day

Miy cin thép day I mdy cdn dé sin xuat thép tron @5 + @10, thudng bs trf theo ba
kigu:

- kiéu bac thang,

- kiéu bdn lién tuc,

- kiéu lién tuc.

Hai kiéu ddu c6 sin luong thdp, lao dong vat va, ki€u sau ciing san lugng cao hon,
trinh d¢ tu dong hod cao.

Trén hinh 1.16 134 mot phuong 4n b tri mat bang phan xudng can thép day lién tuc.
Phoi liéu 1a thép vuong 60 x 60 dai 12 m. Thiét bj chinh dugc phan thanh 4 (6 may: 2 6 cdn
tho, 1 td bén tinh, 1 16 cén tinh,

Thiét bi phu duge phan thanh 3 nhém: nhém thd nhit b tri tir kho liéu dén 10 nung,
nhém thir hai gom cdc mdy cat, nhém thit ba gém cdc mdy cuon may gom. Téng trong luong
thi€t bi khoang 1800 tdn, san lugng 50 + 80 tan/gid.

Bang 1.12. Tinh ning cdc thiét bi chll y&u mdy cdn thép day lién tuc

S8 56 Cach Kich thugc | S6 vén{g ql{ay tra.f]g binh khi c&n Bong co chinh
] o truc {mm} cac san pham (vg/ph)
thu I.qun’gj ?,0 tf' Cong 36 vang
W | giacan | giacan D L @5 @55 | @8 @9 sudt (W) | quay (varph)
1 2 3 4 5 6 7 8 9 10 11
T4 may ¢4n thd th(t nhit

1 1 ngang 420 900 10 9 15 15

2 1 A A A 14 14 21 22

3 1 A A A 22 22 34 35 2000

4 1 A A A 35 34 52 55 300 - 6800
5 1 A 370 A 59 58 88 92

8 1 A A A 89 87 133 138

7 1 A A A 125 122 | 186 194

T8 méy can thé thir hai

8 1 A 320 800 200 195 | 297 | 310 300 = 800
9 1 A A A 272 265 | 405 | 422 1200

10 1 A A A 385 356 | 510 .

11 1 A A A 462 451 | 617 ) 1200 300 + 600

Té may can ban tinh

12 2 A 320 | 600 565 551 . 531 2 =430 320+ 800
13 2 A A A 684 668 . 643 A A
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Bdng 1.12. (tiép theo)

1| 2 3 ohod 2o ok e ke b 8 lyis 10 11
T4 may can tinh
14| 4 dimg | 270 | 400 | 966 | 924 | 865 | 926 | 4x200 | 500 1500
5| 4 | ongang | * | ~ | 1142 | 1087 | 1023 | 1038 ! )
16| 4 ding | | 1350 | 1256 | 1137 . )
17| 4 | ngang | A | 1569 | 1464 | 1259 ) 500 + 1600
18| 4 ding | * | A | 1821 | 1705 ) 500 + 1900
19 | 4 | ngang | A | » | 2016 | 1904 . 500 + 2050

Hinh 1.16. So d6 bé tri thiét bi phan xudng cin thép day:

I- gian kho phai liéu, I1- gian can, I11- gian dong co chinh;

1- gia tap két phoi; 2- con Ian dan 16 nung; 3- 16 nung; 4- may ddy phoi vao 10; 5- may t6ng
phoi ra 10; 6- may cat dau dudi; 7- may phan phdi phoi; 8- nhém gia can thd; 9- may cét su c6;
10- nhém gia can trung; 11- nhom gia can trung tha hai; 12- nhém gia can tinh; 13- tang cudn;
14- may dich chuyén cuén; 15- bang van chuyén; 16- ban Iat cudn; 17- méc xich: 18- déng bé.

1.7.3. May cdn tdm

Day l1a mdy cdn néng thép tdm (hodc tdm kim loai mau). Dac diém chl y&u clia mdy

cdn tdm 14 truc cdn c6 bé mat tru tron hodc tang tréng. Chiéu dai than truc cdn 12 kich thuéc
co ban quyét dinh cac kich thude khdc cha truc va chiéu rong t6i da ciia tdm, va vi vay nguoi
ta goi tén mdy cédn theo chiéu dai than truc can.

C6 bon kiéu mdy cdn tdim thong dung:

- Mdy cdn tdm day: Sén pham cé do day & = 4 + 50 mm, chiéu rong B = 1000 + 5000

mm, thuong bé tri mot gid dao chiéu (hai truc, ba truc, hodc bon truc) hodc nhiéu gid néi
ti€p nhau.
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- Mdy cdn tdm dai rong lién tuc hodc ban lién tuc, san phdm c6 do day 6 = 1,4 + 10
mm, chiéu rong B = 500 + 2500 mm.

- Mdy can tdim véi cudn thép tdm dugc nung néng trong 10 budng, san pham cé chiéu
day 6 = 1,6 + 6 mm.

- Mdy cdn tdam mong 8 = 0,25 + 4 mm, B = 500 + 1200 mm.

Trén hinh 1.17 la mét phuong dn b6 tri thi€t bi mdy cdn 2800 cin tdm day. Bang 1.14
la thong s6 chil yéu cia mdy cdn nay.

Hinh 1.17. So d6 bg tri thiét bi may cdn 2800 can tdm day:
I- gian thiét bj chinh; II- gian dong co chinh; I1I- gian thiét bi tinh chinh; IV- kho thanh pham;
1- san nhan liéu; 2- may day thép; 3- 16 nung lién tuc; 4- gia can chl; 5- gia can tho;
6- gi4 can tinh van nang; 7- may nan; 8- may Iat; 9- xe vach ddu; 10- may cat dao nghiéng:
11- may cat dia; 12- cau truc 75/15 tan; 13- cau truc 20/5tan; cau truc 15 tan.

Bang 1.13. Thong s6 chi yéu mdy cdn 2800 cdn tdim day

S ) | Kich thudc truc can (mm) DPong co chinh
.| Cach b tri S8 vong quay

ki truc D L (valph) Cong suét (kw) SRS
ty : ap g (vg/ph)

1 bung 1000 700 - 750 0+70+210
2 ngang 1150 2800 0+ 25+ 250 2 x 1850 0+25+60
3 ding 600 - - 2% 200 0 + 200 + 500
4 ngang 700/1350 2800 0+50+120 5000 0+ 50+ 120

Trén hinh 1.18 la mdt phuong dn b6 tri thiét bi mdy cdn 2500 lién tuc. Tinh nang cua
cdc thiét bi chi yéu cua phan xudng nay dugc ké trong bang 1.14.
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Hinh 1.18. B6 tri thiét bi phan xudng can tdm 2500 lién tuc:
I- gian 16 nung; I1- gian can;I11- gian dong co chinh; IV, V- gian nan chinh so bd; VI- gian kho;
1- may day; 2- 10 lién tuc; 3- may danh vay the; 4- gia can gian rong; 5, 6, 7- cac gia can
tho; 16- may cét bay; 17- may cudn; 18- san ngudi; 19- may van chuyén cuon.
Bang 1.14. Tinh ning cla cdc thiét bi chi y&€u mdy cdn tdm 2500 lién tuc
55 Kich thudc truc can (mm) Dong co chinh
ié ng ki Van téc
thur Tén gia cén Chlgu SN i DBuang kinh -’ Coéng suat | S6 vong quay
dai truc cong (m/s)
ty o truc do (kW) (vg/ph)
1 | May danh vay tho | 2000 850 . 1,0 600 500
2 |Giacangianrong | 3200 1100 1400 A 4000 428
3 | Gia can tho: ding 300 600 . . 300 500 + 1000
namngang | 2500 900 1400 1,7 4000 428
4 | Gia can tho: ding 300 600 “ 2,4 300 500 + 1000
ndm ngang | 2500 900 . A 4000 428
5 | Gia can thd: ding 300 600 - - 300 500 + 1000
nam ngang 2500 900 1400 24 4000 428
6 | May danh vy tinh 4 700 - 0,6+24 | 100~400 | 250+ 1000
7 | May céan tinh A A 1400 1,2+24 4200 150 + 300
8 A A A A 1.8 - 3‘5 A A
9 “ A A A 3,0+6,0 il 100 + 200
10 ¢ g A 4 35+7,0 a u
1 A " 3 4 45+9,0 4 150 =+ 300
12 A 4 A A 525+ 10,5 A A

1.7. 4. Mdy cdn 6ng khong han

Pay la loai mdy cdn chuyén san xuat thép éng khong han. Trén hinh 1.19 mé ta thi w
cdc nguyén cong co ban cia mdy cdn 6ng. Bang 1.15 liét ké thong s6 chi yéu cua mot t6
mdy cdn ong thuc hién cdc nguyén cong noi trén.
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Hinh 1.19. So d6 nguyén cong chil yéu san xudt thép 6ng khong han

trén mdy cdn 6ng tu dong:

a- dui 16; b- md rong duong kinh; gidm chiéu day thanh 6ng (md kinh); c- can vust 6ng
(d6 day 6ng déng déu theo hudng dudng sinh); d- chinh 6ng (do day 6ng déng déu trén
ca huang kinh; tao d bong co ban cho c& mat ngoai va mét trong clia 6ng); e- dinh kinh
(sra dudng kinh ngoai theo yéu ciu va nén thang & trang thai nong); f- nan thang &

trang thai nguoéi.

Bang 1.15. Thong s6 cha yéu ciia mot s6 t6 may can 6ng

Kidu loai Budng kinh | Sén qur'!g trung | Cong suatdong | Téng trong Iuong
' éng (mm) binh (tan/gid) ca chinh (kW) thiét bi (tan)

May can 6ng ty dong 140 60 +~ 140 10 + 15 3500 2500 + 3500
May can dng ty dong 250 100 + 250 15+ 30 5000 3500 + 4000
May can 6ng tu dong 430 160 + 430 50 + 70 12000 8000 = 12000
May can 6ng kiéu chu ky 200 + 450 25+ 35 4500 + 5000 -

May can éng lién tuc 110 50 = 110 30 + 40 12000 3500 + 5000
May can 3 truc can éng 160 40 + 160 8+12 3500 2000 + 2500

Trén hinh 1.20 1a mot phuong dn b6 tri mdy cédn ba truc cédn 6ng @35 + @200 dé ché

tao vong bi 6 lan.

39




Hinh 1.20. So dé b6 tri thiét bi mdy cdn 6ng @35 + @200 ba truc:
1- may nap ligu; 2- 16 nung; 3- may rat liéu; 4- dudng lan; 5- may dinh tam; 6- may dui 18; 7- may can vuét
8ng 3 truc; 8- may rut 16i; 9- dudng lan chuyén 16i; 10- mang lam ngudi 16i; 11- méy boi tron 16i; 12- dudng
lan; 13- 16 nung trung gian; 14- may ddy; 15- duang lan dan ra; 16- may dinh kinh ba truc.
Trén hinh 1.21 12 mot phuong 4n may cén 6ng @430 (6ng dén ddu).

pnn 20 2
| | | |
I S 1411003105 | R . ‘
i - L1 | g /
] 44 B )

Hinh 1.2a. So dé b tri thiét bi mdy cdn 6ng @430:

1- 16 nung quay vong; 2- san nap ligu; 3;4- co c&u nap va xuét liéu; 5- duong lan may dui 16;
6- may dui 16; 7- mang nhan ligu; 8- nhom gia can lién tuc (9 gia); 9- co cAu boi tron 13i;
10- may dan 16i; 11- duéng 1an sau gia can; 12- dudng lan; 13- may rt 16i; 14- co ciu lam
nguoi 16i; 15- 16 nung trung gian; 16- nhom may dinh kinh (12 gia); 17;18- dudng lan;
19- nhom may giam kinh (12 gia); 20- may cua; 21- san ngudi; 22- may cua; 23- may nén.
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1.7.5. Nhom mdy cdn nguoi
M4y cdn nguoi cha yéu dé cén thép tdm, thép 14, thép dai; cling c6 khi cdn 6ng chat
luong cao.
Nhom mdy can nay thuong duoc phan thanh sdu loai:
1. Mdy cdn tdim ngudi don chiéc.
2. Mdy cén ngudi tdm cudn (trude va sau khi cdn).
3. Mdy cén nguoi dai cudn (do day 0,02 + 4 mm, réng 20 + 660 mm).
4. M4y cdn nguoi thép 14 (d6 day 0,002 + 0,012 mm c6 thé 1a thép hoac kim loai mau).
5. Mdy dan ép: nén ép day tron thanh dai hep.
6. Mdy cdn 6ng nguoi.
Maiy cén tdim nguoi thudng ding bén truc (hai truc lam viéc ¢6 duong kinh nho, con
hai truc tua ¢é duong kinh 16n hon).
Trén hinh 1.22 1a mot phuong an b6 tri mdy cdn tdm nguoi véi dudng kinh truc lam
viec @530, duong kinh truc tya @1230mm, van t6c & gid cdn cudi cung dat 37,2 m/s.

Hinh 1.22. Mot phuong dn bé tri mdy cdn tdm nguoi (MJ).
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Chuong 2
CAC THONG SO TINH TOAN CO BAN CUA MAY CAN

2.1. Néi dung va muc dich chuong 2

Chuong ndy s& nghién ctru cdc thong s6 dong hoc va luc hoc cha mdy cén, chli yéu
gom cdc vin dé sau:

- Thong s6 cht y&u cua ving bién dang.
Ap luc don vi tic dung lén truc cn,

- Tong 4p luc tdc dung 1én truc cdn.

- Meémen cin.

Muc dich nghién cu van dé nay 1a & ché:

I. Muon nang cao nang lyc sin xudt cla mdy cdn (nhu mudn giam s6 lan cdn, mudn
tang lugng ép, mudn ding loai 16 hinh méi, hoic muén cin loai thép hgp kim méi...) déu
phat tinh duge luc cdn, mémen cén; tir d6 kiém nghiém Iai do bén clia cdc chi tiét trong may
cdn, kiém dinh nang luc clia dong co ciing nhu toan bo may cin.

2. Muén thiét k&€ may cdn méi, mudn xdc dinh kich thudc, vat tiéu ché& tao cdc chi tidt
cua miy cdn mdéi, muén chon dong co phat biét lire cdn, momen cén, cdng suit cdn.

2.2. So luge vé cic thong s6 k¥ thuat can
Cdc thong 56 vé Iy thuyét cdn duge xay dimg trén co s& “qud trinh cdn don gidn”,
2.2.1. Cdn don gidn
Cén don gidn 1a qud trinh cén giita hai tric cdn ¢é dudmg kinh bing nhau, ciing duoc
ddn dong véi van t6c nhu nhau, hién tugng bien dang & hai truc hoan toan d6i xtng nhau
(hinh 2.1).
Mot 56 ky hi¢u thuong dung:
D - dudng kinh truc cdn, (r - ban kinh);
hy - chiéu cao (chiéu day) ban ddu clia vat cén;
h; - chi€u cao (chiéu day) sau khi cdn cdia vat cdn;
by, - chiéu rong trude khi cdn clia vat c4n;
b, - chiéu rong sau khi cdn cia vat cén;
fy - chiéu dai ban ddu cua vat cén;

!\ - chiéu dai sau Khi cdn cila vat cén;



F, - dién tich ti€1 dién ngang ban ddu cua vat cdn, F = hyby;

F, - dién tich tiét dién ngang sauv khi cdn cita vat cdn, Fy = h,by;

a - g an (hay con goi 12 géc om, géc ngoam, géce ti€p xiic);

WAB - cung tiép xuc (cung an);

ABB'A’- viing bién dang.

Vimng kim loai tiép xtic véi truc cdn duoc goi la ving ti€p xiic. Théng thudng, di¢n

tich viing ti€p xic biéu thi bing hinh chi€u cha né 1én mat phing nim ngang (tc 1a mién
gach xién trén hinh v&) va ky hiéulaF.

Hinh chi&u bing clia cung tiép xiic la chidu dai cung tiép xidc, va ky hiéulal

Hinh 2.1. Gian dé qua trinh cdn don gian.

2.2.2. Cdc dai lwong biéu thi sy bién dang cia kim loai khi cdn
1. Lugng ép tuyét d6i (Ah): 12 higu s cha chiéu cao vat cdn trude va sau khi cén:
Ah=hy-h; 2-1)
2. Luong ép tuemg d6i (e): 12 ty s& giifa lugng ép tuyét ddi vdi chiéu cao ban dau, tinh
bang %:
_Ah

g=— %
hy
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3. Luong gian rong (Ab): 12 hiéu s6 cla chiéy réng clta vat can trude va san khi cédn:

Ab=b1 “b(]

4. Hé s6 gian dai (A): 1a ty 86 ctia chiéu daj VAt c4n sau va trudc khi can-

thong thuong A = 1,2 = 2.0,

Trong diéu kién thé tich vat can trude va sau khi cdn khong déi, nghia la:

Yo _ bohyl, - Fyb, -1
Vi bihyd o Fib,

B

F

Né‘u b” = bf thi 7\. = H(i

h,

He 6 gidn dai lic c4n nhiéy 14p:
F, F, F, F
r=tenn B Fa
z Fn Fl Fz Fn 172 1] tb
trong dé A, 1a he 56 gian dai trung binh khi cdn nhiéy l4n:
F,
Ap = _F_U_‘

thong thuomg A, = 1.2 + 1.3.
S6 1an n c4n tinh theo cong thic:
. aFp ~1,F,
Lk
5. Quan he giffa géc 4n vio véi dudmg kinh truc cdn va lugng nén ép tuyet dsi
Tir hinh 2.2; BC=BO-0C-= D(1 - cosa)/2
BC = AH2

—1_4h
cosc =] )

Khi o khong 16n 1dm (o < 15%), cho sina = ¢ va

2 2

.20 o a

1 -cosa=2sin®==2[&| &~
coso = 2sin > [2J 5

c 2Ah
Do d = (24
0 dg o b

(2-3)

(2-4)

(2-5)

(2-6)

(2-7)

(2-8)

(2-9)
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Hinh 2.2. Luc tdc dung lén vat cdn Hinh 2.3. Quan hé giira géc¢ an vao vdi
khi an vao truc. dudng kinh truc cdn va lugng ép tuyét doi.

2.2.3. Piéu kién dn kim loai vdo truc cdn (diéu kién truc cdn ty kéo vdt cdn di vao 16 hinh)
Ta haly xét truong hgp vat can khong bi luc ngoai tdc dung kéo hodc ddy, ban than truc
cdn ¢6 thé dan vat cdn di vao khe hd giita hai truc dé ¢6 thé cin dwroe (hinh 2.2).
Lic vat can vira mot tiép xdc véi truc cdn, truc cdn sé tde dung vao né lyc hudng kinh
(hay luc phdp tuy&n) N, déng thoi sinh ra luc ma sat T.

Phan tich

Z
pr

« TNy

-3}
[
—i

L
N, va T, c6 tic dung nén ép kim loai;

N, ¢6 téc dung day lui vat can di ra khoi tryc;
T, c6 tdc dung dan kéo vat cdn di vao truc.

Muén dan duge vat cdn di vao, phai cd:

2N, < 2T,

hay: Nsina < Tcosa
sina T
e S_
hay cosaa N

Gid thiét ring hé so ma sdt gilta truc cdn va vat cdn lic an vao 1a f, = tgf3, (3, la gbc ma

sat tuong tng ldc dn vao), lie ma sdt va luc phap tuyén tudn theo dinh luat Culdong, nghia la:

T = f{]N.
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Vi vay diév kigén an vao duge biéu dién nhu sau:
tga <1, hay: o <P,

nghia la: muon cho kim logi dn vao truc cdn mot cdch tie nhién, hé s6 ma sdt hic dn vao pli
{én hon tang ctia goc dn, hay géc dn phdi nho hon géc ma sdt Iiie dn vao.

Liic d6 phuong cla hop lyc P cia N va T lam v6i phuong nim ngang mot géc nhd
hon 90°.
2.2.4. Piéu kién cdn on dinh

Luc vat can di vao khe hé giita hai tryc qua trinh cdn Sn dinh bat ddu. Lic d6 luc phép
tuyén N vi luc ma sat T khong dit & A va A’ (hinh 2.4) ma dat ¢ gilta cung ti€p xic; hop luc
clia ching 1a P c6 phuong thing ding. Quan h¢ gitta N va T phu thude vao diéu kién ma sat
lic cdn 6n dinh véi géc ma sdt tuong tng 1a By = (0,6 + 0,75)P,. Nhu vay:

o= (1,2+ 1.508, (2-10)

Hinh 2.4. Luc tic dung lén vat cdn khi c¢dn én dinh.

2.2.5. Hién tuong truot trong khi cdn

Thue tién ching minh ring trong qud trinh cdn én dinh, van t8c cla truc cdn (v) nhod

hon van ta¢ di ra (vq) va 16n hon van t6c di vao (v) cla vat can:

\!l} < \" < \'rl
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Verr < Vpr Vox = Viy

Hinh 2.5. Hién tuong vuot trude va tré trong khi can.

Do d6 trong qué trinh bién dang s& ton tai mot tiét dien ma ¢ dé vén toc vat can bing
van téc truc can. Tiét dién d6 goi la tiét dién trung hoa (hinh 2.5).

Tiét dién trung hoa chia viing bién dang ra 1am hai phan:

- viing phia kim loai di vao (goi la ving tré),

- viing phia kim loai di ra (goi la ving vugt trudc).

Vi tri tiét dién trung hoa dugc xac dinh theo cong thic:

- .
7~2(1 25] (2-11)

trong d6 B 1a goc ma sat gilta kKim loai va truc cdn.

Heé s6 vugt trudc:

Vi—-V V
Slz ] -:—‘-1
v v
. Vx = Vo Vo
Hé s6 tré so=——— =1-—
Vg Vg .
Vi vV, = VCosa
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Vi

veosa
R v l+5 i /
Vi R =) =L
v, -5, cosa {,

Luong gidn rong tuyét ddi duoc tinh theo cong thirc

£
Ab:bl '—b[]:l—_gl’“f

2.2.6. Téc do bién dang

I. Dinh nghiu
Téc do bi€n dang 1a dao him theo thoi gian cha lugng ép tuong doi
de

u A (/)

(cht ¥: 16¢ do bien dang ¢6 thi nguyén khdc vor t6¢ do thuong).

(2-12)

(2-13)

2. Tée dé bicn dang khi cin & mét t1é1 dién hy nao dé (gid thiét khong cé gidn réng,

by =by)
o de, dh 1 _dn, o1 _2Y
x“dt  h, dt dt h, h,
&
U\ sec
Uz 20
=N
It
B 10
A 8
1_‘ 4
]
¢ .
d) “mu.‘( b)
Hinh 2.6. So dé tinh todn t6c 4o bién dang khi cdn (a)
va su bién doi cia nd theo do dai cung tiép xic (b).
Vi d;l[" 2v,
vy = V20,
vih,
v, =
; b

dh,

(2-14)

(2-15)
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Thay (2-15) vao (2-14) va gian ude ta duge

/ d
LA (2-16)
hi dx
c. Tée do bién dang trung binh
Day la thong s6 thudng dung d€ tinh todn:
10
Uy, = juxdx (2-17)
i
0
1
h
:% ML
8] hx
_vih ]dhx _vihy [L_ij
! P hi ! hy kg
v, Ah
Uyp = 2-18
[14) !h“ ( )

Toc do bién dang trung binh trong khi cin viio khoang 1 + 1077 (1/s).
2.2.7. Chiéu dai vang bién dang va dién tich mdt tiép xtic

a. Chiéu dai ving bi€n dang (L).

Hinh chigu bing clia cung an vao W AB goi la chiéu dai viing bi€n dang. N6 duge chia
ra hai truong hop dé tinh todn:

- Truc cén khong bi bién dang dan héi (ép bep) (hinh 2.7}

Vi AARC ~ ADBA vai AB _DB
BC ~ BA
nén AB = vBCED :J%D = JrAh
L= AC=+vAB?-BC? :1’mh——A—-2—-
2
L= mh—%- (2-19)
vi  AhY4 <<rAh, nén L=+raAh (2-20)

- Trudng hap truc cén bi ép bep dan hoi (hinh 2.8):
bay la trudng hop thuong xdy ra khi cdn ngudl tim méng. Luc do chiéy dai viing bién

Lz\ﬂrAh+xf + %5 (2-21)

2

B
TE 'Pip

dang dugce tinh theo cong thire:

véi Xy =8
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trong d6: py, - 4p sudt don vi trung binh;
E - modun dan héi cua truc cén;
it - hé s6 Poat xong vat liéu lam truc cdn.
Goi A, - 1a lugng bi€n dang dan hoi cyc bo clia vat cdn;

A, - luong bién dang dan héi cuc bo cla truc can.

'

Hinh 2.7. So dé tinh todn chiéu dai ving bién Hinh 2.8. So dé tinh todn chiéu dai ving
dang khi truc cdn khong bi ép bep dan héi. bién dang khi truc cdn bi nén bep dan hoi.

Pé ¢6 duoc luong bién dang déo ciia vat cdn 1a Ah, dudng tam hai truc cén phai dich
lai gan nhau méi truc mot lugng la A} + A,. Lic d6 cung tiép xc gita vat cén va truc cdn di
qua cdc diém A,, By, C. Hinh chi€u bang cta cung ti€p xc sé la:

L=x,+X, =‘jr2 —(r—B;D)2 +\[I'2 —(1'—BIB3)2

Vi B3D2 <<T, B1B3 = A] + ﬂ:}_, nén B;D =Ah/2 + ﬁ] + AQ B B183 = &1 + &2.

Sau khi khai trién biéu thic tinh ta dugc:
L=x, +Xy #y2r(AR/2+A; +4;) +21(A; +45)

L~4rAh+x, +X; (2-22)

trong d6 x, = qu__if—
B '.I"[E]
Céc lugng bién dang dan hoi cuc bo Ay, Ay duoc xdc dinh theo bai toan vé tiép xic
2 2
e . IS 1 518 p. ]. i uz
ita hai hinh tru: i =2 LAy =2
gl ! : 1 =<9 nE, 2 =44 nE,

trong d6: q - p luc don vi trén chicu dai hinh try chiu nén;
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I, 1o - hé s0 Poal xong ctia Kim loai 1am truc cdn va vat can;
E,, E; - modun dan hoi cha kim loai 1am tryc cdn va vat can.
Tri 86 ¢ duge tinh theo dp luc don vi viing Uép xic: q = 2X,p.

Thay gid tri Ay vd A, vao cong thic X, ta co:
{ p 2
-y 1=Ky |
- 4 "1
L nE, nE,
Ne&u bo qua bicn dang dan hoi cha vat cdn, cdn do day cla vat cén nho hon nhicu so
vai ban kinh truc cdn (h<<R), c6 thé coi E, = =, lic do:

XWZBP

<

_ 8(1-u21rp

IE

D&i vdi true can bang thép, voi L, = 2.2.10° N!me, i = 0,3, Trinks da dung cong
thire:

X2

_Pr

X2 =G50 M

P&t vai true thép wolfram c6 B = (fJ,(E»’-H(}"1 N/mm” thi

X, = —b— 5 mm
2= ; »
28700

Nghia I truc cdn lam bing thép wolfram it bi bién dang dan hoi.
b. Dién tich ving 1i€p xiic

Dién tich ving ti€p xtic duge tinh thee cong thifc co ban la:

- Truémg hop tryc cdn kKhong bi ép dan hoi:
F= R%P—Wmh (2-24)

Trong tinh todn thigt bi cdn. cdc s0 lieu vé Ah thudng dude cho trudic tir gquy trinh cOng
nghe. Trong truomg hop Khong ¢é cde s6 licu do, khi cin cac 16 hinh don gian, co thé tinh
nhue s

- True cén khong tign rdnh Ah=hy - hy,

- Truc cdn tién ranh dé cdn cdc san pham don gidn nhu:

- Tir hinh thoi ra hinh thoi (hinh 2.9a): Ah = (0,55 + 0,6)(hy - hy),

- Tit hinh vuong ra élip det (hinh 2.9b): Ah=h, - 0,7h,

- Tit hinh vuéng ra &lip gan tron (hinh 2.9¢): Ah = hy — 0,850y,

- Tir hinh ¢lip ra hinh vudng (hinh 2.9d): Ah = (0.65 + 0,73h, - (0,55 = 0,6)h,,

- Tir hinh ¢hp ra hinh won (hinh 2.9¢): Ah = 0,850, - 0.7%h,.
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a) o) ¢) d) e)

Hinh 2.9. So dé tinh todn Ah cua cdc san phdm don gidn.

2.2.8. Hé s0 ma sdt

Muén thyc hién qud trinh cdn phai ¢6 luc ma sat. Khi an vao, hé s4 ma sat cang 18n thi
gdc an cho phép cang 16n. Nhung trong qud trinh cdn néu ma sdt cang 16n thi nang luong 16n
hao cing nhiéu, nhat 14 khi cdn nguoi thép 1dm mdng v&i dp lue tic dung lén truc can rat
16n. Ngoai ra, béi vi thong thudng véu cdu bé mit san phdm phai tuong d6i nhin béng nén
khong thé khong ting do bong bé mit truc cén (dac biet 1a & gid cdn tinh), tham chi cdn phai
tring dau 1én bé mit truc cdn va vat can khi cdn.

Vig¢c xac dinh hé s6 ma sdt khi cdn 1a mot van dé rat quan trong. Nhung vi hé $6 ma
sdt phu thuoc rat nhiéu y&u 16 (trang thai b€ mat truc cdn, ddu boi tron, dp luc v nhiét do
khi cdn, toc do cdn...) nén cho dén nay vin chua cé mot 1y luan that hoan chinh vé hé s6 ma
sdt khi can.

Vi vay thuomg ding mot s6 cong thitc kinh nghiém sau day dé xdc dinh:

- Khi cdn nong (700° trd 1én) diing céong thire Tkolan (S. Ekelund):

F =n;(1,05 - 0,0005)n, (2-25)
trong dé: t - nhiét do kim loai khi cin ("C)
n; - hé 58 xét t& bé mat truc cén,
- dd&i voi truc cdn bang thép bé mat nhdmn, = 1,
- d&i voi trye cdn bang gang n; = 0,8;

N, - hé s& xét t5i 10c do can (xem bang 2.1)

Bang 2.1. Quan hé giita t6¢ do cdn v hé sd n,

Tdc do can v (mis} 1 5 10 15 20
Hé sd n, 1,0 0,9 0,8 0,75 0.7

- Khi cdn ngui thép tAm mong va thép dai c6 thé ding hé s6 ma sdt theo bang sau day:
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Bang 2.2. Hé s6 ma sdt khi cdn ngudi tdim mong va thép 14 ¢d dau boi tron

Loai san pham Loai dAu Hé s6 ma sat i
| Thép tim mong va thep dai Dau khoang vat, & mun xi 0,07 + 0.1
dau ving 0,06 = 0,08
ddu dira 0,03 = 0,05
L . &munxi 0,05 + 0,065
Thép tdm cuc mong ,
(thep 13) :éhpt?o 0,055
dau virng _ 0,045
md clu 0,04

Chii thich.
1. Gid tri nho diing cho 18c dé can nhd hon Smy/s, gid tr 16n ding cho v > 5 m/s

2. Khi cdn hop kim mau thi hé 56 ma st 16n hon lic cdn thép thuing.

2.3. Phuong trinh déo

Phuong trinh déo 1 co s& 1y tuan dé tinh luc cdn. Qu4 trinh ching minh né duge trinh
bay ky trong gido trinh 1y thuyét bi€n dang déo. O day chi dua ra cong thirc tdng quét va
mot s6 dang dic biét dé tinh todn lyc cén.
2.3.1. Cong thirc tong quadt

Dudi tic dung cha tng suit 3 chiéu (6;, 65, G4, trong d6 o = 6, > 65), kim loai s& bat
ddu bién dang déo khi thed mén quan hé:

(G- 02)2 + (0 - 03)2 + (05 - c;,)2 = 2(332 (2-26)

trong do:

- o, la gidi han chay coa kim loai

- Cchc g sudt G, Gy, G4 quy dinh 18y gid tri duong khi gay nén

Iy

:

g
| 3
|

Hinh 2.10. Trang thdi ving suat khi cdn
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2.3.2. Phuong trinh déo hé sd ng sudt trung gian
Gy — O3 = N0, (2-27)
trong A6 ng 12 hé s6 xét 161 anh huong cla tng sudt trung gian do6i vdi hai Gng suat kia, thong
thuong 1< ny < 1,15,
Trong tinh 'toén thudng 14y ny = 1,135.

Trong hai dang phuong trinh déo trinh bay trén day, o, 1a gioi han chay cla klm loai
duoc xdc dinh bing thi nghiém kéo nén don gian, lic d6 téc do bién dang u = 6. 10°% 1/s,
nhiét do trong phong thi nghiém t = 20°C.

Nhung thire t& gia cong kim loai thi di€¢u ki¢n d6 khong con nira. Gi6i han chay hic
nay s& khdc vai gioi han chdy khi thi nghiém. Gidi han chdy hic gia coéng goi la gioi han
chdy thige t¢va ky hi¢u la 6.

2.3.3. Phuong trinh déo ding trong gia céng dp luc

Phuong trinh déo ding trong gia cong dp luc thudng duge biéu thi dudi dang:

6, —0y=2kK (2-28)

trong dé: K - gidi han chay clia kim loai chiu (ng sudt cat thudn tuy

G,
k=—==0570c,

V3

Gy - gidi han chay thie t&, g = (aynn,)o;
ny - hé s6 xét 161 anh hudng cla bién cing;
n, - hé s xét 16i dnh hudng cda nhigt do:
n, - hé 56 xét t&i anh hudng cia téc do bi¢n dang;
o, - gi6i han chdy clia kim loai xdc dinh theo diéu kién thi nghiém.
2.4. Gisi han chay thuc té cua kim loai
Xic dinh gi6i han chay thyc 1€ clia kim loai 12 mot van dé rat phuc tap va quan' trong.
Nhiéu nha khoa hoc da day coéng nghién ctu. Phuong phap nghién cttu chll yéu cia ho 1a dua
trén co s& thyc nghiém, déng thdi xét tdi cdc nhan 16 anh hudmg dén gidi han chay, cudi
cling xdc dinh gidi han chiy thuc té.
2.4.1. Cdc nhdn t6 dnh hudéng (6i gidi han chdy o,
I. Tinh chat vdt lidu
Trong cling mot loai vat liéu, tap chat cing nhidu thi o, cang cao.
2. Nhiét dé
Nhiét do cao thi o, giam. { nhiét do ket tinh lai o, ¢6 hién tugng dot ngot giam xudng.
3. Miic do bién dang
Thuc nghiém ching to ring & mot nhiét d6 nhat dinh, mitc do bign dang tang thi o,
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ting. Vi & nhiét do thap hon nhiét do két tinh lai, nhimg manh v cta tinh thé bi kep vao mat
truot clia tinh thé ngan trd su bién dang trugt clia kim loai (hién tugng bi€n cimg). Mat khéc,
déng thoi véi hién tuong cdc tinh thé bi vd ra, kém theo cé hién tugng két tinh lai (hién-
tuong mat bién cimg). Hién tugng bién citng va mat bién cing la hai hién tugng tuong phan
nhau. Tuy theo tinh chat vat liéu, nhiét do lic gia cong va téc do bién dang ma quyét dinh
mirc do bi€n dang anh hudng o, nhiéu hay it.

4. Toc do bién dang

- O mot nhiét do nhit dinh, téc d6 bién dang cang 16n thi o, cang 16n.

- O mot mic do bién dang nhat dinh, téc do bién dang cang 16n thi o, cang 16n.

- Trong cdn nguoi, téc do bién dang ndi chung khong anh hudng dén o, bdi vi lic dé
nhiét do thip, téc do bién ciing rat cham nén t6c do bién dang di to hay nho déu khong dién
ra hién tugng mat bién cing.

2.4.2. Cdch tinh gid¢i han chdy thuc té cua kim loai
1. Phuwong phdp biéu do

- Daéi vai thép it cacbon thudng ding s6 liéu ciia Nadai (A.Nadai) va Mingion (M. I.
Manjone). Biéu dé nay thé hién trén hinh 2.11.

§01—
£ o o200 e
(3 o
x_ g@ ——
© 40 = = -

30 "/ 5‘0’02" @3‘ gf

- - > / 7
///, @5 /’ <
' - 19~ o
20 > > -
T o1 au|;|"./' g
T ”P /
10 =T _— - __-—_,..-" ﬁ:/ t

0 0% g0t w3 ot q07 g 10t g g

u, s

Hinh 2.11. Biéu dé tinh todn gidi han chay thuc t€ clia kim loai

(theo s6 liéu ctia Nadai va Mingion).

- Déi v6i thép ¢6 thanh phdn hod hoc nhu trong bang 2.3 da dugc Cic (P.M.Cook)
nghién ciru va duge biéu thi duéi dang biéu dé nhu trén hinh 2.12.
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Bang 2.3. Thanh phin céc loai thép dd duge Cic nghién ciu

Loai thép Ham lugng cac nguyén 18 %

C Si Mn S p Cr Ni Mo W v
Thép it cacbon 015 | 0,12 | 0,68 |0,034| 0,025 - - - - -
Thép cacbon trung binh 056 | 0,26 | 0,28 j0,013;0,013| 0,12 | 0,09 - - -
Thép cachbon cao 1,00 1 019 | 0,17 (0,027} 0,23 | 0,10 | 0,09 - -
Thép malipden mangan 0,35 | 0,27 | 1,49 [0,041| 0,037 | 0,03 | 011 | 0,28 - -
Thép Cr, Ni, Mo 0,35 | 0,27 | 0,66 |0,023|0,029| 059 | 245 | 0,50 - -
Thép Cr 0,06 | 022 | 0,46 (0019|0031 041 | 017 - . -
Thép Cr, Mo 026 | 0,35 | 0,57 |0,009]| 0,23 | 3,03 | 0,29 | 0,48 - -
Thép Si, Mn 0,61 | 1,58 | 0,94 |0038| 0,035} 012 | 0,27 | 0,08 - -
Thép Si, Cr 047 | 374 | 0,58 - - 8,20 0,20 - . -
Thép khong gi 18-8 007 { 043 | 0,48 . - 18,60 | 7,70 - - -
Theép C (13%Cr-2,23%Cr) | 2,23 | 0,43 | 037 - - 13,10 | 0,33 - - -
Thép git 18-4-1 080 | 028 | 0,32 - - 430 ( 018 | 055 | 184 | 154

Theo nhu cdu clia san Xuit va ti€n trién ciia khoa hoc ngdy cang ¢ nhiéu so ligu va
phuong phdp xdc dinh gidi han chay thuc t€ cha kim loai.

2. Plutong phdp phdan tich

Péi véi nhitng kim loai chira ¢6 s6 lieu day di ¢6 thé diing mot s6 cong thic sau day
dé xdc dinh gi6i han chay thuc t€ cua kim loai:

1. Céng thitc Nadai o, =0, + mlnui (2-29)
¢

trong d6 6, - 2idi han chdy ca kim loai & diéu kién tinh (tdc dd bién dang u, = 6. 107 1/s);
G, - gidi han chay ¢ diéu kien tdc do bién dang u;
m - hé s& xét tdi tinh chat cua vat hiéu.

2. Cong thifc Vitman — Zlati

0¥ = m(T-T,)ln-~ (2-30)
So Uy

trong dé:

T, T, 1dn luot 14 nhiét d6 néng chay va nhiét do lic gia cong cha kim loai (tinh theo
nhiét 44 Kenvin).

Cdc ky hicu khac nhu & trén.
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2.5. Ap lue don vi — Cong thie Xélikov

Trong khi ¢dn, dp liue & timg diém trén ving 1i€p xic gitta vat cdn vi truc cdn s€ khac
nhau. ap luc & mdi diém trén d6 theo phuong vudng géec vdi hinh chi€u bing cla cung ticp
xtc duge goi la dp lyc don vi (hay con goi la dp lyc rieng). Day 1a thong s& quan trong lién
quan truc tiép dén lyc va momen tac dung lén truc cdn. C6 nhiéu cong thite dé xdc dinh dp
luc don vi, nhung céng thic duge chi ¥ nhiéu nhét la cong thic Xelikov,

2.5.1. Céng thirc ap luc don vi cua Xélikov

8
_2kifhe T ]
Py = {[ h] (5<‘,+1):t1} (2-31)

trong dé: ddu *~ tinh cho ving tré;
dau “+” tinh cho viing vugt trudc;
k - gidi han chay clia kim loai chiu img sudt ct thuan tuy (xem cong thifc 2-28)
5= % - hé s6 (xem cong thiic 2-46);

£ - hé s6 xét i anh huong ciia siic cang (kéo trude hodc kéo sau), khi khong ¢6

sifc cang 1ay & = 1.
E=E¢ = 1—% xét i anh hudng cha kéo sau tng véi ving tré, xem cong thic

(2-49),

9
E;ziz

1- 7K xét téi anh hudng cha kéo téi tng vdi ving vuot trude.

2.5.2. Chirng minh céng thirc Xélikov

bé chitng minh duge cong thue (2-31), Xeélikov da nghién ciu viing bi€n dang va
dura ra mot s6 gia thigt sau:

l. o, phan bd dong déu theo chifu cao cla ti€l dien (nghia la trude va sau khi bién
dang, tiét dién van gilt nguyén la mat phing vudng goéc vdi truc nam ngang).

2. khong xét dén gidn rong (by = b;) va gid thi¢tb =1 (bidng mot don vi).

3. khong xét tdi bién cing,

4. ma s4t gilta vat cdn va tryc c4n tudn theo dinh luat Culong.

5. cung An vao \WAB dugc thay bang day cung AB.

Trong viing bi¢n dang 18y mot vi phan phén 16, trén dé 141 ca cdc luc tic dung déu o

th€ cin bing, vd ¢6 thé viét duge phuong trinh vi phin can bing luc. Giai phuong trinh vi
phan nay sé tim duge ap luc don vi.
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Hinh 2.13. So dé tinh todn ép luc don vi ctia Xélikov.

Vi du & vung tré:
dx

cosf,

(6, +do Yh, +dh )1-c.h,1-2p,

sinB, 1+ 2t Od:;

cox0=0 (2-32)

X

o.h, + o,dh, + hdo, + do,dh, - o.h, —2pdxigh, +2t,dx =0

Chinh ly va bo di céc s6 hang bac cao ta dugc:

o.h, + hdo, — 2pdxtgh, + 2t dx =0

Lay (2-33) chia cho h,dx:

o,dh, N do, 2p,tgb,
h,dx  dx h,

N dx .
Vi p,dx =p, P cos® =p,dx, nghia la p, = p,
dh
Mat khd tgh e —=2

Lay (2-35) va (2-36) thay vao (2-34) ta dugc:
o.dh, . do, p,dh, +2A
h,dx dx h,dx hx

2
hx

=0

=0

(2-35)

(2-36)



do, p,—0Oy dh, 21,

hl \.' —_— — —_— i ——— :0 2‘37
" ax _ h, dx b, (250
Theo gid thiét 4 t, = pf (2-38)
vai didu kién bién dang theo chiéu doc 12 chinh (bdi vi tr6 luc trén phuong nay 1a nho nhat),
nghia la:
G, = O3 (2-39)
Mat khdc o, = L|(pr dx cos8, +1y dx sin®,
dg' 7" cos8y ' cos 8, '
= pe + Ltgly
= p, + p.ftely
= p,(1+f1ghy)
Gy = Px (2-40)
Nhu vay theo phuong trinh deo viét dudi dang - 02 = 2K, ta cd:
p — O, = 2k = const (2-41)
nghia la: dp, = do, {2-42)
N h h, Ah X
Theo gia thiét 5 ta cd: 2ozl —.=
eo gia thi ) 5T
{
hia la: dx =-—dh 2-43)
nghia la <, 90« {

Lay (2-38), (2-39), (2-41). (2-42), (2-43) thay vao (2-37) ta co:
dpySh  2kaAh N 2fp,
{dh ! h,

-0 (2-44)

Lay (2-44) chia cho ah sé dugc:
’ ldh,
dh, 2flp, dh,
i P k X —-—\— _....L = 2_45
e T AT (2-43)
Pat: 5= 20 (2-46)
Ah
3 dgh, . dhy
ta oo dp, -2k h,: +0p, -lr =0
- 1h
dp. +(p, ~2K) > =0
b
‘ dp, :_dh,( (2-47)
Sp. -2k h,

Lay tich phan bai vé:
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d(d dh,
8-[ Py} _I >

op, — 2k h,
%ln(ﬁpx ~2K) = lnf_ +C, (2-48)
X
Xic dinh hang s6 Cy:
Vi lic hx = h() thi Py — (—G[)) =2k
Py =2k - gy
=2k(]~30
P« (1 Zk)
bart: —1-J0 -

a £ = 3k (2-49)
ta co: p. = 2KE,; (2-50)
Thay (2-30) vio (2-48) s& duoc:

Cy =~ In(2k8E, - 2k) - In—- (2-51)
& hq
3p
Thay (2-51) vao (2-48) s& duoc %1 M% lnE—:
5p -2k hﬂ 5 .
hay = (= -5
o 2k86, -2k 'h,) (2-52)
Giai phuong trinh p, cho cdc viing tré ta dugc:
3
2k
PraAN = — (3, ~1)+1
- [(hx V'
. 2ff

t do: = 2-53
rong do & A ( )

a

£ = *2_;(]
2k = 1,150
Truong hop (5, = 0) khong c6 kéo sau thi
2k | (B Y
ol (s
Pyan = =i — 1 8-1)+1
XAN 6 (h(J ( )
2ft
= — _5 k)
0 (2-53)
trong do: 2k = 1,150,

Péi v6i ving vuot trude, ciing bing cich giai twong wr véi phuong trinh vi phan can
bing lye ctia vi phan phan t6:

(o4 +do }h, +dh, ) -o,h,d-(2p, dx sinQ, ) +2t, dx ——cos8=0 (2-32)
' cosB, cosB

X
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va vdi cach gial tuang tu nhu trén ta dugc:

PxNB :%[[1_715(6&2 +1)—1}

2l

trong do: 5= A (2-34)
-1-51
iz =1 1k
2k = 1,150,
Néeu khong ¢é kéo trude (o, = 0):
3
2k | { hy ]
PuNg = = || —= 6+1)-1
xNB 6 {(hl (
trong dé: 6=% (2-54)
2k =1,1504

2.5.3. Bién ludn vé cong thircc dp luc don vi cua Xélikov

L. Anh hudng ctia hé s6 ma sat : 2, §7, p, 2.
Heé s6 ma sét thay d6i gid tri cuc dai clia p, (hayg—l"( ) & thay d6i rat rd rét
(hinh 2.14a).

2. O ving tr& Eitfmg thi p, ting

x

. h
O ving vuot Yrudc E—"— ting thi p, tang
1
G tiét dien trung hoa ap luc don vi phai bing nhau.
Su phan b8 4p lyc don vi trén cung ti€p xdc duge thé hién trén hinh 2.14b.
3. Anh hudng cla dudng kinh truc cdn: lte hy, h;, Ah va f khong thay ddi thi bidu thite:
=2l g 2
Ah Ah
Ta thay lic DA, 87 do d6 p, A, nghia 1a dudng kinh truc cdn tang thi dp luc don vi
tang (hinh 2.14¢).
4. Anh huong cuu kéo trude va kéo sau {hinh 2.14d, e)

Khi o, 20, §,<1} j

o, 20,& <1
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Hudng cdn  —

Higng can —>

b) Anh hudng cta lugng €p tuong doi

a) Anh huong cua heé s6 ma sit
khi h; = 1 mm; D =200 mm: pt = 0.2;

khi € = 30%; o = 5"40’; h/D = 1,16%;

Huang can —>

¢) Anh hudng cla dudng kinh truc cdn va D/hy:
1- khi D = 700 mm (D/h; = 350): = 17,2 mm; 2-khiD = 400 mm (D/h, =200), [ =13 mm
3- khi D = 200 mm (D/h, = 100), I = 8,6 mm;

X\t -
) = ”\11”%\ 1! Ul
l‘* !
i
¢) Anh huong cua kéo trude va kéo sau:
l- khl g = ap= 0, 2- khl g, = Oy= U.Ek;
3' khl Gl = 0u= 0.51(

d) Anh huong cla kéo trudc:
|- khio,;=0;2-khio= 0,2k;
3- khi 0= 0,5k;

Hinh 2.14. Cic nhan t6 anh hudng dén dp luc don Vi
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2.6. Ap luc trung binh
2.6.1. Khdi niém

Trén day ta da tim ra dugc dp lyc timg diém trén cung ti€p xic. Nhung diéu mong
mudn khong phai 1a & dé ma la & ché 1am sao tim duge téng 4p luc cna kim loai tic dung lén
truc cdn mot cach tuong d6i nhanh chéng. Bdi vi dp luc don vi phan bé khong déng déu nén
muo6n tinh dugce tong dp lyc P ta phii tich phan p, theo dién tich viing ti€p xvtc. Lam nhu vay
rat phitc tap. Ngudi ta thudng tim ra dp luc trung binh (p,,). sau d6 lay py, nhan véi dién tich
viing ti€p xuc s& tinh duoc tdng 4p lirc.

Theo hudng dé, nhiéu cong thic tinh dp lue trung binh da duge dua ra, nhung o day sé&
g1Gi thigu hai cong thitc duoc nhiéu ngudi chid ¥ hon ca:

- Cong thic Xelikov: Day 1a cong thitc ching minh 1y thuyét.

- Cong thic Aicolan (S. Enkelund): Pay 1a cong thiic thuc nghiém.

2.6.2. Cong thirc Xélikov

{. Diwa vao khai niém:

b 1
. bo £y " {p.dy
Tong dp luc 3 2.
Dién tich ving tiép xiic F

Pip =

Xélikov da tim ra cong thifc tinh 4p lyc trung binh biéu dién dudi dang:

pTh = 2kn‘6
]
n._ = 2(1 — E) hN hN —1
2k = 1,1555¢
[ 5 _la (2-55)
1+ 1+(62—1)[MJ
hy hy
h, 5+1
2. Cang tlutc (2-55) duoe chimg minh nhie saqu:
by +b, !
Vi =i% [p4d, (2-56)
0
Thay (2-53)° va'(2-54)’ va0 (2-56) s& duoc:
] | &
by +b, | ™2k [ hy 2k |{h
=—— |=il—] (6= — = @ -1 2-57
p 5 {-!-6 b ( }+ldx+.\J;{S h, B+1)-1dx ( )
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Vitheo (2-43) tacd: dx = -l—hdhx va thay vao (2-37) va ddi gidi han tich phan ta duge:

by by ™2k | [ hy 1 Mook | (h, 1 l
== 5 (h J(b D+ 1|dhy+ | || @ D=1,
hyy hy : ]

hy hn 8 hy
_by+by 2kf{1[hq & -1dh, + jdh + j[ j{8+l)dh J'dhx

2 54k * ho hiN by
+ =8+1 N &+1
p~b“2b‘%{(a—1)h2{%ﬁ} Ak - {EH] +2hy —hy -
by h LN
by +b, 2kl | s, U AL et
:—“——‘_—-{—hi‘,hhﬁ’“ s hn 4L - +2h, —hnrh,}
2 dAh ho h]

by +b, 2k hy ¥ (Y
Tl W S N (R S e S
2 5Ah hy h,
& 5
Cogrby 2y e ) (), 2-58)
7 sanh Miby h,

Pé triét tidw hy, ta dua vao phuong trinh ap lue don vi dd xdc dinh duoc & phén trén. G

ti¢t dién trung hoa qua diém hy phuong trinh (2-53)" va (2-54) phai bang nhau, nghia la:

[ 8
2k|{ho ) 5 2k | { By -
SMMJ - 1)+1} sﬁh ]{a+1) 1} (2-59)
IS R AT Y N ST N . TR S(M]_J_
Hay: (h,) Hh“] Taailert ) Uy ) LE-1) 8-l
B
_ Lk _
"8—1[[h1](6+1) 2}

a B
hl\J hN 8—1 2 3
Oy (2N 222 = 2-60
[ ] [hJ §+1 &+1 (2-60)

1

T ) )
(

a &
hy vachiy hy > 0, gidi phuong trinh (2-61) s€ duogc:
I g g
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h, ¢
:+J1+(-- ‘l] (8 =1
hN hl

N 2-62
h, d+1 ( )

Thay (2-60) vio {2-59):

__bn"“b] ﬁh
2 8Ah N

=03
] Ll
r—
P
j=p

B ho 3
2N - N
hl}(5+l) 2J+[hlj}

2 &AM

by +b, 2K/ (hN

by +by 2K he ) 25 25
2 3Ah Y
b
ha |
. T I 2-63
SR @

Lay (2-63) chia cho dién tich viing ti€p xiic F= 2‘}%[)—' ta duge:
]
:_P:%Ei(_za_j h_N. -1
Pe=F =% anls-1)
2k hy hy( 28 Y(hyY
1 Oy N
== =15 i -1 2-
(5] i

by +b, 2K 28
2 8Ah Nis

Vi hy=h - Ah va ¢ =20
[¢]
h, hy—Ah hy-hye [—¢
Neén: M hy =Dy —heE 5.
=1 A AR eh, e (2-65)

Thay (2-65) vao (2-64) s& duoc:

8
o - 20 '”[”AJ (D—D] - (2-66)
(0—1)E D1 o

bl
Dat g, 22 [”—ﬂmuﬂ] -1} (2-67)
(a-nel g, B,

He thic (2-66) két hop v6i (2-67), (2-62) va (2-68) s& tro thanh:
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P = 2kng’

n'g = 2l-¢) [h_N][[h_N]b - l}

o6 —

&
1+ -1 2o (@22
_.hﬁ_ 1+ hl
h, S+1
2k = 1,150

Nhir vy cong thite d3 duge chiing minh.

2.6.3. Bién Iudn vé ciong thirc dp luc trung binh Xélikov
Cong thic (2-55) duge dung dé€ tinh trd khdng bién dang khi cdn, Ciing tir (2-55) ta
thdy trd khang bi€n dang trung binh (hay 4p luc don vi trung binh) p,, phu thudc vao cic yéu
(6 sau day:
- Vat liéu (thé hién qua k).
- Heé s6 ma sdt (thé hién qua f trong quan hé §= 2

fl
Ah )

_ Luong ép tuyét doi (thé hien qua 5 va ¢ :‘Aﬁh ).

Vi vé phai cla cong thitc (2-55), phu thudc vio tinh chdt vat liéu, cho nén tuy ding
cong thitc d6 ¢6 thé tinh ra duge dp lye don vi trung binh va trd khing bign dang khi cdn,
nhung dé€ tng dung duge rong raj hon Xélikov da bién déi cong thiic (2-55) thanh dang:

va bi€u dién quan hé giita %‘Ictl v6i 6 thanh nhilng dudng cong. Nhitng duding cong niy chi

phu thutc vao cdc thong s6 hinh hoc khi bién dang va hé s& ma sdt gilta vat can va truc cdn,
chit khong phu thudc vao tinh chat vat liéu va ¢é dang nhu hinh 2.[4.
2.6.4. Cong thitc Ekelund

Tir kinh nghiém thuc tién va thong qua mot s6 phan tich 1y luan Ekelund di dua ra
cong thic tinh 4p luc don vi trung binh nhu sau;

2nv @
plh:{Hl,ﬁer.a.h—l,zAh} - Vh

hg —h; hg +h,

(2-68)
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trong dé: v - tdc d6 cdn (mm/s);
f - hé 0 ma sat tinh theo cong thirc (2-25):
f=n,(1,05-0,00050n; (2-25)
k - giGi han chay cia kim loai chiu tng sudt cit thuan tuy, tinh theo cong thitc:
2k = (14 — 0,010(1,4 + ¢ + M, + 0,3C,) . kG/mm”
t - nhiét d¢ lhic can ("C);
C. M_, C, - ham lugng % cua cacbon, mangan, crom trong thép;
N - hé s6 do dinh:
n =001(14 - 0,010C , kG.s/mm’
C - hé s8 xét t6i toc do cdn, tinh theo bang 2.4.

Bang 2.4, Hé 6 xét 11 10c do can

Tdc 40 can v {mfs) C
v<B 1
6+10 0.8
10+ 15 0,65
16+ 20 0.8

Dédnh gid cong thitc Ekelund:

Cong thitc Ekelund van con mot s6 thi€u sét nhu:

- Khong xét t6i anh hudng cla sic cang (kéo trude va kéo sau).

- Heé s6 d¢ dinh chi dugce tinh gan ding.

- Viéc xét anh hudng clha ham luong cacbon va cdc nguyén t6 hop kim d6i véi o
khang bién dang khong duge hoan chinh.

Nhung cong thitc Ekelund duge dung rdt réng rdi trong trudng hop cdn ndng thép
hinh. K&t qua tinh todn tir cong thifc ndy gan ding véi két qua thuc nghiém.

Pé két thic van dé dp luc don vi trung binh cdn phii nhin manh tdm quan trong vé
viéc tinh chinh xdc hé s6 ma sdt f va he s8 k (gidi han chay cla kim loai chiu ng suat cat
thudn tuy) hay ogy (gidi han chay thuc t€).

2.7. Phan tich phuong tic dung ciia tong ap luc va xdc dinh momen can
2.7.1. Khdi niém chung

Trong qud trinh cdn, & viing vuot trude va ving tré, tryc cdn s€ tic dung 1én kim loai
cdc luc Ny, Ty (hop Tuc cta chung 12 Py), Ny, T, (hop luc cta ching 1a Py). Hop luc cia Py va
P, 12 P (ciing chinh la téng 4p lyc cla tryc cdn téc dung). Diém téc dung cla luc P 1a N.
Céinh tay don clia lue P déi v6i tadm truc cdn 1a a, Tuy theo qud trinh cdn Khdc nhau ma ¢6
gid tri a khdc nhau. Ta s& nghién ciru mot s6 trudng hop cu thé vé cdnh tay don a.
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Hinh 2.15. Phan tich luc tdc dung tir truc can vao vat can.

2.7.2. Qud trinh cdn don gidgn

Nhu trén ta dd néi can don gian 1a qud trinh cdn trén gid cdn hai truc déu din dong,

dudng kinh hai truc bing nhau, ¢6 moi tinh ¢hdt nhu nhau. vat can c¢6 cd tinh déng déu,
khong ¢6 kéo trude v kéo sau, qud trinh cdn hoan toan déi ximg theo dudng tam cia vat

can.

Lidc nay néu khong xét 161 lue quan tinh cla kim loai sinh ra khi thay déi tir v, sang v,

thi phuong cia tong dp lue P sé thang difng va truc déi nhau.

70

Momen cin tdc dung O truc trén 1a: M; = Pya,
Moémen cdn tdc dung & truc duéi 1la: M, = P,a,

Vi qud trinh cdn doi xting nén P, =P, =P a; = a, = a vi do dé:

M, =M, =Pa
Vi viy momen cdn tac dung 1én hai truc la:
Mg =2Pa
hay Mc = 2Pyl =2Py+/RAh (2-69)
trong do: = afl

Kinh nghi¢m cho biét khi cdn néng ¢ = 0,45 + 0,5,
Kinh nghiém cho biét khi cdn nguoi y = 0,2 + 0,35.
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Hinh 2.16. Phan tich téng dp luc cdn qud trinh cin don gian.

2.7.3. Qud trinh cdn mét truc ddn dong mot truc chay khong, cdc diéu kién khde giong
nhu qud trinh cdn don gidn '
Qua trinh niy thudng xay ra khi cdn néng thép 1dm trén mdy cén Lauth, hoac xay ra
khi mét trong hai nhdnh truyén déng truc cdn bi hong (hinh 2.17).

4

Hinh 2.17. Phan tich tdng 4p lizc cdn & qud trinh cdn
mot truc cdn chu dong mot truc chay khong.

Gia sir chi ¢6 truc dusi dan dong, phuong tic dung cla t6éng dp luc truc trén & di qua

tam truc trén. Luc dé:
M, =0
h"lz = P(D + hl}sinBI
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Momen cdn sé hoan toan tdc dung vao truc dudi va cé tri s6 la:

Me = P(D + h))sinf3, (2-70)
Khi ¢dn néng 3; = 0.5a, (& 12 géc an):
Khi cin nguéi B, = (0,25 ~ 0,35)a.

Can luu y 1a M, gay tac dung 14t gid cdn theo chiéu chuyén dong caa kim loai.

2.7.4. Qud trinh c6 kéo cing
Khi cdn ngudi thép tém, thudng thire hién qud trinh cdn 6 stc cang vdi siic kéo sau
Ty va stc kéo truge T va chia ra ba trudng hop nhir sau:

Truong hop 1: T, > T, (hinh 2.18)

]
o
<
o «
M,
. Y
4 a
|
xl X \
8 |
_7.:2“" y IP 7
=

Hinh 2.18. Cin ¢6 sitc cang T, > T,.

M, =Xb+Y.a
M;=Xb+Y.a
Vi vay momen cdn sé la:
Mce = (Ysinf} + XcosB)D (2-71)
Ty =T
trong do: X= -—92—' :

Y = Pcoxct’ = P (vi o’ qud nho).
Trudng hop 2: Ty =T,

Trudng hop nay wwreng tu véi qud trinh cdn don gian.
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Trudng hgp 3: Ty < T, (hinh 2.19)

Hinh 2.19. Cén c6 sitc cang T, < T).

Mc = (Ysinf - XcosB)D (2-72)

trong dé: X= —TJ—EA

Khi Ysinp - Xcosf3 = 0 hay Ysinp = Xcosf =T'—;E cosf thi M =0, nghia fa lic dé

t6ng dp lyc P déu di qua tam hai truc cdn, vdi tri s6 duoc tinh theo quan he:
p_tzTo !

2-73
2 sin {3 ( :

trong dé : B=(02+-035 a

2.7.5. Gidi thiéu so lwoc mot 5o cong thie khde

Khi xdc dinh momen cdn (Mc}, ngoai nhitng céng thic da ddn trén, codn ¢d thé dung
maot s6 cong thifc khic nhy sau:

1. Céng thire Xélikov

Me =pPo ln(%—cl + oy r(1+5) (2-74)
i

trong dé: P - dp luc don vi trung binh khong xét 16i kéo cang;
g, - Uing suat kéo sau;

) - ing suat kéo trude;

S - hé s6 trugt: (S:l}—l).
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Céc ky hiéu khdc nhu da din.

Cong thifc ndy duge diing trong cdn nguoi ¢é stc cang khi chua biét chinh xdc diém
dat va phirong tac dung cda luc P.

2. Cong thire tinh biéu dé néng licong

Tirs6 higu thuc 1€ ngudi ta xay dyng cdc d6 thi biéu dién méi quan hé giita nang {ugng
can thiet d€ cdn mot don vi trong lugng kim loai (cong don vi a} va hé s gifin dai & (hoac ty
50 hy/hy) réi tir d6 xdc dinh duge momen cdn M trong méi quan hé.

rrong dé:

(N[C + JN‘Imp&) l

1

my

= 36004, _, —a)Fr

M, 1a momen ma sat tac dung trén 6 truc cdn. Doi vai gid cdn hai tryc.

trong do:

P, d
ms = 45 t{! 5
h‘{m_‘ = Pf{]d

P - 16ng 4p luc;

fy - hé s6 ma sat & & truc tya:

d - dudng kinh ¢é truc nra.

P61 vai gid cdn bon truc:

trong do:

Hé s6 ma sat trong hai cong thirc trén déu cé thé tinh theo bang sau day:

f, - hé s& ma st & 6 truc can;

d, - dudmg kinh ¢é truc cdn;

D,, - dudng kinh than truc cdn 1am viéc,

D, - dudng kinh thin truc tya.

Bang 2.5. Hé s6 ma sdt cdc 8 truc cdn

(2-75)

(2-76)

(2-77)

Loai & truc f
Otugtbangkimlogicannong [ 007+01
O truot béng kim loai can nguoi . 0,05 - 0,07
O irugt bng techiolitva chdtdéo (v=1~3mrs) | 003001
éwan 0,003
L0 ma sat ust 0.003

- 1 laty 0 truyeén tir dong co dén truc cdn.

Nm. 1@ hieu suat truyén dong mdy cin. Vi hiéu sudt ciia mdy cdn thay déi trong
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pham vi rat rgng, no phu thuge vao phuong thirc can, két ciu ciia may cdn {ma chil yéu la
cdu tqo cla 6 tryc ¢dn) n,, = 0,5 + 0,95. Trong cdc phép tinh so bd ¢ thé 14y Ne = 0,75 +
0.85. Néu mudn tinh chinh xdc cén phat dua vio hiéu sudt & cdc bo phan hap thanh cho
trong bang sau day dé tinh.

Bang 2.6. Hiéu sudt truyén dong gid cin

Hinh the truyén dong n
Truc ndi hoa mai (2 truc néi) 0,94 - 0,96
Truc néi van nang ¢b géc nghiéng o < 3° 0,96 - 0,98
Truc ndéi van nang ¢ géc nghiéng o > 3° 0,94 = 0,96
Hép giam t6c nhiéu cdp c6 k& dén tdn that 16n & khdp néi 0,92 - 0,94
Truyén dong day dai 0.80 = 0,85
Truyén ddng giam téc 1 cap 0,95+ 0,98

Fy dién tich ti€t dién kim loai sau khi cdn & budc cdn thitn + 1;
4y VA ay 1a cOng don vi tiéu hao khi cdn mot don vi trong lugng kim loai & bude cdn
thif n +1 va bude cdn thir n. Cong don vi thudng duoc biéu thi bing d8 thi af)s)véi Ay =
Ay Aqks.). Cdc do thi ¢6 trong tai liéu [1].

3 5 7 * I
! f // /x“ . \
- | f/ //V 71 9 344 L 2\:\
= / /S S = 40 AW LA
E 20 Ill,a' /,/’_,-' (.//% ; \\ ! h, !
o / g v/ ! | \\ \
vy | < ) N
Y / 2 20 : o
10 A~ IS S
AV o2 v A\ \
/.-" - - Ao+l % ‘
e e 1 ™
oL=—1_] 0
1 152 3 45 10 20 0102 0351 23 3510 20 50100 200
a) b)

Hinh 2.20. Quan hé giita a va A:

a) ding cho may can khai phdi, can hinh, can &ng: 1- may can slabin 1150; 2- may can blumin
1150 3- may can thép day 250 lién tuc; 4- may can hinh 350 b6 trl ban c&r; 5- may can phoi 700/500
lién tuc, 6- may can ray 750, 7- may can hinh 500; 8- may can 6ng ty dong 250; 9- t6 may dui 16 250;

b) dung cho méay can tam: 1- may can tam lién tuc 1700; 2- may can tdm ngudi ba gia lién tuc
thép cachon thap; 3- may can ngudi nam gia lién tuc thép I4.
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2.8. Momen tac dung lén truc dong co chinh

Momen tic dung lén truc dong co chinh gdm hai thanh phin momen tinh va momen

dong.

2.8.1. Momen tinh va biéu dé momen finh
Momen tinh tic dung trén truc dgng co chinh duge tinh theo cong thic:

, + M +My (2-78)
M me '

t

trong d6: M - momen can (x4c dinh theo 2.7);
M’ - momen ma sat do tdng 4p luc sinh ra tdc dung lén & truc cédn
(xdc dinh theo 2.6);
i -ty $8 truyén cha mdy cdn (tlr dong cd chinh dén truc c¢dn);
Nme - hiéu suat truyén dong cha mdy can (xem 2.6),
M’_ - 1a momen ma st do t6ng dp lyc sinh ra trén cdc & do cdc chi 1iét truyén

dong tinh vé truc dong co, thong thuong:

Mlmsz( l _IJMC +‘_Mm__s (2-?9)
Nme 1

M., - momen dong co cdn khic phuc ma sdt trén cdc & khi chay khong tai (goi la

moémen khong tai), va ¢é thé tich khd chinh xdc theo cong thic:

m;fid,
Mck :Z_"z_-ll‘_g

trong dé: m, - khoi lugng chi ti€t truyén dong thi i
d; - dudng kinh cd truc & d& chi tiét thit i;
f. - hé s6 ma sat & 6 do thit i;
i; -ty sO tuyén tinh tir chi tiét tha i dén dong ¢o;
g - gia tdc trong trudng.

Thong thidng My duogc tinh theo cong thire kinh nghiém:
M, = (0,02 + 0,05)My,, (2-80)

M

4 - momen dinh mac chia dong co.

Nhu vay & mbi mot bude can déu co thé tinh hoac do dugc momen (inh wong mg. T

d6 ta c6 thé 1ap duge biéu d6 momen tinh theo thdi gian (hinh 2.21).
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M.

iy tck -
Hinh 2.21. Bié¢u dé momen tinh.

2.8.2. Momen dong (M)

Lic khdi dong hoic lic tang tdc, dong co phai chiv mdt momen déng do qudn tinh

cua cdc chi tiét quay gy ra. Nguge lai lie him hoac giam tdc, dong co s& nhan dugc moémen
dong do qudn tinh cua cac chi tiét dé tao ra.

M, =rnﬂDfEEEknt£522i dn

dt 375 dt

trong dé: m;D? (hay G,D%) 1a momen quan tinh cla céc chi tiét quay quy doi vé truc dong co.

(2-81)

C:i—?(hay ccli_[:) 12 gia t6c (hoac giam t8c) cdc chi tiét quay

Trong cdc mdy cdn s¢ hoac mdy cdn tdm tho:

do =38 + 8i (ldc tang 16¢), G _ 40 + 1{)i (liic giam toc).
. dt ¢ dt 2

2.8.3. Momen dong co
Tdéng moémen tinh vi momen dong tac dung lén truc déng ca.

My =M, + M, (2-82)

2.9. Xac dinh cong suat dong co chinh
2.9.1. Truong hop toc dé cdn khong thay doi
Cong suit dong co chinh thudng xdc dinh theo mémen tinh Ién nhat:

mn
Nmax :Ethux (2-83)
trong dé: n - s6 vong quay trong 1 phit clia dong co (vg/ph};

M, .. - mOmen tinh 16n nhit. Né dugc xdc dinh theo cdc phuong phdp di néu &
trén (2.8) nhung 18y & trudng hop cuc dai.

Cong suét danh nghia cha dong co phai thod man diéu kién:

kNdm Z Niax (2'84)
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trong dé: k - h¢ s6 xét téi dién dp Khong én dinh ctia mang dién thuong 18y k = 0,85,
A - hé s6 qua tai ciia dong co, thong thuong A = 1,5 + 3.
2.9.2. Truong hop toc do cdn thay déi (may cdn ddo chiéu)
|. Ché dé lam viéc va dé thi n—t (s6 vong quay = thoi gian)
& may cdn so, may cdn phoi t&m va mot s6 mdy cdn khdc ch€ do lam viéc cua dong co
thuong nhu hinh 2.22; trong d6 thoi gian moi mot bude can gém may thoi Ky: ty, 1z, t3, gy ts

va [”‘

vbag/phut

Kim loi ra khi

dio chifu

i
r—:'*l—- H Ll
E b) =
“, h

tﬂ'f
c) ‘ Q@ I ‘Hds
Md‘t
7 M
.Uh
A
[t
d) —;;;‘

Hinh 2.22. D6 thi tbe dd vong - thoi gian va do thi momen thoi gian
clia d¢ag co mdy cdn dao chiéu.
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Dong co tir vin 16c ban dau tang 8¢ dén mot van td¢ ndo dé (hét thai gian ty), vat cdn
di vao 16 hinh, dong co s& ti€p tuc tang dé€n d€n van tdc cuc dai (hét thdi gian ty), done co
quay déu dén hél thai gian ty, sau d6 bat ddu giam toc d€n van td¢ ndo d6 (hét thoi.gian ty),
vit cin di ra khoi 16 hinh, dong co 1iét tue giam dén van tdc bang khong (hét thon gian t5).
Dong co nghi mot 1dc 11 dao chidu (hét thai gian ty). Sau d6 qud trinh lai nhu trén, nhimg
v6i chiéu quay ngude lai.

(Ch ¥ ring cdc may cdn so hién dai, toan bo thoi gian niy la rdl ngan, chi vai giay
dong ho).

Ung v6i dé thin — t ta lap duge cde d6 thi M, —t, My - t, My, - t.

2. Chon dong co

bong co phai thod man hai diéu kién sau.

- Theo diéu kién phdt nhiét:
o JMft, M2, + M2ts + M2t + M2 + Mgt

ge = < M, (2-83)
[1 +[2 +t3 ‘+‘I_1 +[5 +[U
Hay My, = z{£ < My
ck
- Theo diéu kién gua tai: '
k Mdmz-—Md;m“ (2-86)

trong dé: k - he s& xét dén dién dp khong én dinh cla ludi dign, thuang 1ay k = 0,85;
% - hé s qud tai cla déng co, A =2,5 2,7,

2.9.3. Truong hop déng co cé mang banh di
Cich chon dong co liic dé s€ tién hanh nhu sau:
1. Duta vao do thi phu tdi tinh (mémen tinh)

So bo chon mémen danh nghia cla dong co. Lic chon cin xét them 25% luong du tri,
nghia 12 dua theo cong thuc:
My, = 1,25 2Muli (2-87)
Tk
Dua vao déng co da chon, du tinh mémen qudn tinh:
375M
GD} = dn !

) , tan.m’ (2-88)
n,Sy M, -Mg

trong dé: n, . s6 vong quay déng bo clia ddng co (vg/ph);
Sy - hé s6 trugt cOa dong co, thudng lay S, =6 = 8,5 %;
t - thoi gian cdn ¢d momen tinh [6n nhét (s);
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My, - moémen danh nghia cla dong co (kNm).
2. Tinh hang s6 théi gian qudn tinh

_GD’ ny_
375 My,

(2-89)

W
{__

[
|

&M

Mi

t

Hinh 2.23. Biéu d6 tink chon dong co cho mdy cdn cé mang
banh da v dudmg dac tinh déng ca.
3. Vé duong cong va ldp dudng:

Mdc :M[max(l_e T)

c6 chidu dai: t = 4 tan

(2-90)



4. Nghiém qua tdi
Sau khi ¢6 dudng, dat dudng lén d6 thi M, - t, lan lugt vé dudng cong bién déi mémen
cta dong co trén ting budc can.

Gid tri cyc dai cia moémen dong co phéi thod man diéu kién:
kMg, 2 ——M“;;“““ (2-91)

trong do: k - h¢ s6 xét t6i dién dp khong 6n dinh, thong thudng k = 0,85;
A - hé s6 qud tai cia dong co di chon, thong thuong & =2 + 2.5,

Hinh 2.24. Nghiém qua tai dong co.

5. Kiém nghiém phat nhiét

M-ZI-
My = Z; -; L <Myn, (2-92)

Néu cdc diéu kién qud tai va phat nhiét (2-91) va (2-92) déu thoa man thi dong co da
chon Ia hgp ly. Néu khong phai chon lai tir ddu.
Ciing c6 thé so bo chon mémen quén tinh da GD,? theo cich sau day:
- D6i v6i mdy cdn hinh va cdn tdm ba truc:
540 .
GD} =—-(15+25)Nyy, , tdn.m’ (2-93)
n
trong d6: Ny, - cong sudt danh nghia dong co tinh bing ma Iuc;
N - s6 vong quay danh nghia clia dong co (vg/ph).
- D6i véi mdy can tdm hai truc:

GD? =££~129(10+ 12)Ng, , tdn.m’ (2-94)
n
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Chuong 3
CAC CHI TIET VA CO CAU CUA GIA CAN

3.1. Truc can

3.1.1. Cdu tao va phdn logi
Truc can cé 3 bd phan (hinh 3.1}.
{. Thdn truc

Than truc 12 doan truc tryc tiép ti€p xdc véi vat cdn va dac trung bdi hai kich thuse 1a
dudng kinh D va chiéu dai than truc L.

jRA

Hinh 3.1,

Né€u cin phoi hoac ¢dn hinh, than truc ¢6 tién rdnh, khi phdi hop v6i tryc cdn ciing doi
s& tao thanh 18 hinh. Truc cdn loai ndy duge goi 1a "truc 6 ranh”.

Né&u can thép tim hodac thép 14, thin truc cdn 14 hinh tru tron tron hodc hinh tang tréng

nOAk

khong cé rinh. Tryc can loai nay dugce goi la “truc tron”.

2.C6 truc

€6 truc (hay con goi 12 ngdng truc) 12 bo phan truc cdn dét 1én 6 d&.

3. Ddu néi

Piu néi 1a phan truc cdn dé ndi véi bo phan din dong hoac truyén dong (nhu dau cua
truc truyén dong, ddu clia truc cdn khdc...) hodc rinh cla khép ndi van nang.

Dua theo két cdu clia dau ndi va ¢6 truc, truc cdn duge chia thanh 4 loai: (hinh 3.2).

a. Truc c6 ddu ndi hoa mai: Loai nay thudng dung khi lugng diéu chinh gilta hai truc
khong Ién 1am, thudng 1ap 0 6 trugt va duoc b tri trén mdy cdn hinh, mdy cdn tam.

b. Truc can ¢6 ddu néi det: N6 dugc néi v6i ddu néi van nang cua truc truyén dong,
truyén dugc moémen xodn khd 16n va cho phép luong di€u chinh khe hd gilta hai truc ciing khd
16n. N6 thuong duge Yap kém theo 6 d& truot va duge bd trf & mdy cdn hinh hoac mdy cdn tam.

c. Truc cén ¢6 d4u ndi won, xé rinh: N6 thudng duoc lip kem 6 d& lan, luong diéu
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chinh khe ho rat nho va thudng duge dung trong mdy cdn tam.
d. Truc cén c6 ¢ truc hinh con (truc cdn 6 ma sdt uét): N6 thudng dugc lip kem véi

ma sdt uét va ding trong may cdn tdm ngudi, véi lugng diéu chinh khe h& gitta hai truc rat
nho.

3.1.2. Nguyén vat liéu ché tao truc cdn

Truc cdn lam viéc trong diéu kién chiu mon lién tuc dudi tdc dung cua {ai trong tinh
va dong rat 16n, doi khi dp luc thay déi dot ngot. Vi vay nguyén vat liéu ché tao truc cin
phai c6 do bén cao va tinh chiu mai mon t6t. Hai yéu cau dé d6i voi mot loai vat liéu thuong
mau thudn nhau. Trong méi trudng hgp clia mdy cdn cu thé phai chon nguyén vat liéu dap
ttng duoc yéu ciu chinh ctia né.

Vi du: - Truc cén clia mdy cén khai phoi, mdy can tho, cdn c6 do bén cao, con yéu cau
vé do ciing thap hon mot chiit. Vi vay nhing truc can nay co thé lam bang thép cacbon rén,
thép diic, c6 trudng hop cé thé lam bang gang chat luong cao.

r r

- !

i } T % !
- o — 4 wB=: 4 . a— 9+
i 3 N | { !
a) b)
] LK _-—_i ‘——- LK
{ t }

} (nX <7

{-»——--—-—I—- L;—-—-

{
G N
} —

con1:5

Hinh 3.2. K&t ciu cha ddu n6i va c6 truc cén:
a- truc can ¢o dau ndi hoa mai; b- truc can c6 dau ndi det;
¢- truc can co d&u néi tron xé ranh; d- truc can c6 ¢d hinh con.

- Truc twa (truc d&) clia mdy cdn thép tdm cé yéu cdu cao vé kha nang chéng uén va
chéng mon. Vi vay loai truc nay thuong dugc ché tao thanh hai 16p: Loi la thép hop kim
thap, vo la thép hop kim cao (xem hinh 3.3).

SIS

E____ ________ - —fdndni

I

Hinh 3.3. Truc d& cia mdy cdn nguoi.
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Ngoai cach phan loai nhu trén, truc cdn con duge phan theo d0 rin bé mat:

- Truc mém: D6 cing HB = 150 + 250 (hay HRC = 30 + 40). Loai truc nay thuong ché
tao bing thép diic, thép rén, gang xdm va thuong dugc diing trong mdy cin khai phoi.

- Truc nira cting: Do cting HB = 250 + 350 (hay HRC = 40 + 60). Loai truc nay thudng
ché tao bang thép dic, thép rén, gang t6i va thudmg duge dung trong mdy can thé, mdy can
hinh ¢& 1dn, truc d& cha mdy cdn tdm bén truc.

- Truc cing: Do cing HB = 400 + 600 (hay HRC = 60 + 85). Loai truc nay thuong
ding & gia cdn tinh cla mdy can tAm mdng, tdém day ¢ trung, may cén hinh ¢& nhé va cé
trung.

- Truc rit cing: D6 cing HB = 600 + 800 (hay HRC = 85 = 100). Loai truc nay thudng
ducgc ché tao bang thép hop kim crom hodc thép hop kim khéac, va thuong duge diing trong
may cdn nguoi.

N6i chung, dé ché tao truc can néng co thé ding thép 55, thép 50Cr, 60Cr, 50CrMo,
60CrMo, dé ché tao truc cdn nguéi cé thé dimg thép 9Cr, 9Cr2.

3.1.3. Kich thudc cua truc can
Truc cén ¢é hai kich thude co ban 1a dudng kinh, chiéu dai than truc. Chiing dugc xdc
dioh tir 3 yéu to:
- Diéu kién an vao;
- Diéu kién bén (chéng ucn va chéng xoin);
- Do vong cho phép.
Céc kich thuéc khdc thudng duge xdc dinh tir cde kich thude co ban néi trén. P61 v

truc cdn c6 rinh thi dudmg kinh truc cén duoge coi bing khodng céch tam gifra hai truc khi

can & bude cdn cudi chng.
1. Xdc dinh duong kinh truc theo diéu kién dn vao
Pudmg kinh 1am viéc cla than truc cén phai thoa man diéu kien:

p> Ak
1-—-cosa

(3.1)

rong d6: o - géc an 16n nhat;
Ah - lugng ép tuyét doi.
Quan hé gitra goc an & 12 ty s6 Ah/D c6 thé tham khao bang 3.1 (theo [2]):
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Bang 3.1. Quan he giita o va Ah/D

Hinh thic ¢can Hé s6 ma satf | GOC an oy, (ADD) s
- Can ¥hai phoi, can phoi trén truc can han dép, 0,45+ 0,62 24° 5. 32° 116 + 113
Can ho#c khac han tang ma séat.
néng |- Can hinh 0,36 + 0,47 20° = 25° 118 + 177
- Can tam va can thép det 0,26 + 0,36 15°+ 25° 116 = 148
- Can trén tryc can bé mat bong. 0,09+0,18 5% +10° 17130 + 1133
Can |- Can trén truc can bé mat rat bong. 0,05 = 0,08 3°+5 11350 + 14130
nguéi |- Can trén truc can rdt bong + d4u hodc nhi tuong | 0,03 + 0,06 2+ 4° 14600 + 1/200
bdi tran.

* Chit ¥: dé tranh cho ranh khoi bi cdt qud sau phai dam bao méi quan hé ty so giira
duémg kinh danh nghia va dudng kinh lam vige cda truc can:

Dan 14

v

2. Xie dinh chiéu dai than tric cdn

Chiéu dai than truc cdn thudng duge xdc dinh theo cong thife kinh nghiém (theo (41
cho trong bang 3.2 sau day:

Bang 3.2. Quan hé giita chiéu dai va dudng kinh théan truc cin

Loai truc May can Ty s8 LD
Méay can thép la (hai truc) 2.2+27

Tryc cé ranh May can tdm mdng (hal truc) 27+30
May cén tinh hoac can thanh pham 15+20

May can thép la (hai truc) 1315

May can tAm méng (hal truc) 15+22

Truc tron May can thép tdm c8 trung va c day (hai tryc) 22+28
Truc lam vigc ca may can bén tryc 25+40

True tua 13+25

3. Cdc kich thudce khac (xem hinh 3.2}

- Kich thudc cd truc & truot: Dua theo cong thiic kinh nghiém (tham khao [1]) cho
trong bang 3.3.

- Kich thudc & truc 6 1an: d = (0,5 + 0,55)D

- Kich thuéc dau noi hoa mat:
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Bang 3.3, Quan hé kich thudc cé truc 6 truot

Loai may iiD id
May can hinh ba truc 0,55 06+07
May can hinh ba truc _ 0607 0,82+12
May can khai phdi vubng 055+086 1,2
May can tam day 0,67 + 0,75 1.0
May can thép 14 (hai tryc) 075+08 0.8+1

+ D6i vii truc cén thép 1d (hai truc) d, = 0,85d
+ Poi vai tryc cdn thép khac d, = (0,9 + 0,95)d
- Kich thudc cia ddu néi det:
D, =D, — ( 5+ 15) mm, trong 46 D;,, la dutng kinh truc cadn ldc mon tét han;
$=(0,25+0.28)D,; a=(0,5+0,6)D,
b=(0.15+0,200D,; e¢=(0,15+ )b

3.1.4. Tinh todn truc cdn theo do bén

1. Nguyén tic chinh

- O than truc can chi ¢dn tinh do bén udn (vi & day Ung sudt Xodn nhd hon nhiéu so véi
(tng suit udn).

- § ¢6 truc cén phai tinh theo ng sudt 1éng gilta uén va xodn trong qud trinh tinh toin
phii vé duge biu d6 momen noi lyc.

2. Phdn tich luc va tinh todn

Ngoai luc chi dong tdc dung 1én truc cdn bao gdm:

- Luc cin P.

Péi voi truc tron (cdn tdm) luc P 1a luc téng hop cha cdc luc phan bd theo chiéu rong
cua 1Am thép (hinh 3.4b).

baéi vl true ¢ ranh {can phoi va cdn hinh) luc P tap trung tic dung & ranh cdn (hinh

i.4da).

Chd ¥ rang lic tinh todn cédn tinh véi luc cdn 1é6n nhit. Tl lyc cdn P tim ra cdc phan
luc R, va R,. Sau khi phan tich duge luc, v& biéu dé noi lye, xde dinh tiét dién nguy hiém
cla truc can,

- Tiét dién di qua gd truc {tiét dién 1-1).

* Ung suat udn & cd truc.

o, = = = _ (3-2)
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trong d6: My, - momen u6n & tiét dién g c6 truc;

W, - mémen chdng u6n & tigt dién g& ¢4 truc:

W, =0.1d".
* Ung sudt xodn ¢ g2& ¢d truc,
M, M,
TC = Wx = 3 (3'3)
x 02d .

trong d6: M, - mémen xodn tdc dung lén truc cin;
W, - médun chong xodn & tist dién gd co truc;
W, =0,2d".

- Néu truc cdn tam bing thép, iing suat t6ng hop dugce tinh theo quan hé:

G, = \/062 +31° S[O'] (3-4)

j‘ 5
=
I %7,
| P
a) S : » \
i rq;. f
&y 0
:‘-
= N =
! . |
B
| .|
a
M,(\!
) Pegs ’FJ
b) LT T T
R RENEN
z = n. g7 ‘“‘f..- ,
‘-_. ‘L— — ———
i
L 1
K L —E
I X li,’
T
‘ ! i

Hinh 3.4. Momen usn trong truc can.
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- Né&u truc cdn lam bang gang, img suat téng hop dugc tinh theo quan hé:

o, =0,7350, +0,625yc .’ + 41> <[o] (3-5)

- Tiét dién truc cdn di qua chinh giita truc (d6i vdi truc tron) hodce di qua ranh dang
cdn (dé1 vé true ¢o rinh):

Ung suat tinh toan duoc tinh theo quan heé:

M
« =0 =W—:5[G] (3-6)

trong dd:-o, - (ing suit udn & than tryc cdn;

M,, - momen udn & tiét dién nguy hiém dang xét.

P b
Mu[ 22(3—5]

My :%x{a_x)

Pai véi true ron:

bai v6i truc ¢6 ranh:

W, 2 mémen chdng udn o tiét dién dang xét trén than truc
W, =0,1D’

fo] la tng sudt cho phép clia truc cin

ol 22
[n]
trong d6: o, 12 gidi han bén cua vat lieu ché tao truc can.
{n] 1a h¢ s6 an toan ctia truc can, thong thudng [n] = 5, néu tinh theo sitc bén finh. Lic
d6 ¢6 thé diing mot vai s6 1iéu Kinh nghiém sau day:
- Truc cdn ngudt rén tir thép hep kim oy, = 700 + 750 MPa véi iing suit cho phép biang
140 + 150 MPa.
- Truc cdn ngudi rén tir thép cacbon o, = 600 + 650 MPa v6i ing suat cho phép bang
120 + 130 MPa.
- Truc cdn nguoi diic tir thép cacbon o, = 500 + 600 MPa véi ing suit cho phép bang
100 = 120 MPa.
- Truc cdn diic tir gang oy, = 350 + 400 MPa vdi1 itng sudt cho phép bing 70 + 80 MPa.
Néu tinh todn theo gi6i han moi cla tai bién thién ¢é Xxét téi cdc nhan Lo tap trung \ing
sudt thi 1ay [a]} khd nhd: ([n] = 1,1 + 1,4).
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3.1.5. Ddc diém tinh todn truc cdn ciia mdy cén bon triuc

Thuc chat cta van dé nay 12 tim sy phan bd momen uén va Umg sudt udn trén truc tya
va truc lam viéc.

V1¢6 truc tya nén moémen uén tac dung lén trec lam viéc nho di rdt nhi€u, va moémen
uén hdu nhu truyén cho truc tua.

Su phan b (tng sudt vd mémen udn & day phu thuéc vao hinh dédng truc tya va truc
lam viéc. Trong thuc t& sin xul, thong thuong truc lam viéc phia trén duge 1am thanh hinh
tru 18, con tryc tya dugc lam thanh hinh try 16m.

Sau day chiing ta s& nghién ctu sy phan b& ung sudt udn va momen udn trén true 1am
viéc va truc tua.

Hinh 3.5. Sy tiép xiic va quan hé bi¢n dang cla truc 1am viéc

va fruc tua méy cdn bén truc.

Tur khdi ni¢m vé udn trong gido trinh Sitc bén v4t lieu, ta cé:

!
Mlv = E|VJ1\-’ - 3-7)

Iv

I
M =EJ — (3-8)
t

trong d6: M,,, M, - mémen uén tdc dung lén truc lam ViéC va truc tua;

89



E,.. E, - modun dan héi cia truc 1am viéc va truc tya;

1/py,. 1/p, - 46 cong cia dudng tam truc lam viée va truc tya
Vido véng f va do cong 1/p ¢b quan hé:

1
flv Piv
Lo 3-9
= (3-9)
Py

I, ty 1& v6i Dy, Y, va 1, ty 1e voi D, nen :
4
My [(Ep | Dy (fi
MT. E[ D[ fl
Sy _ NI]V [_[_?_L_]q
Gy Ml Dlv (3-10)
i _ E_I(&](ﬁ_]
g, Et Dlv ft

Néu truc tura va truc 1am viéc cing duge ch€ tao bang mot loai vat liéu (nghia 12
E,, = E ) viaty so D./D,= 1/2 thi: '

{. Tritdng hep a: Truc lam viéc duge lam thanh hinh tru 181, truc tra duge lam thanh
hinh try thudng, va gia thiét f = 21,

Mlv _ 1
M, 32
O _1_
o, 4

2. Truong hop b: Truc lam viée va true tya déu duge lam thanh hinh tru thudng, gia
thiét f, = f,:

Mlv = I
M, 16
Sy .1
o, 2

3. Triegng hop ¢ Truc lam viée duge 1am thanh hinh tru 16m, true tra duge lam thanh
hinh tru 161, gia thiét f, = 1/2f.:

M ]
M, 8
clv_l
Gl

Tl co s& 1y luan trén day ta rit ra k&t luan: Lac ty sd giita dudng kinh truc tva va truc

lam viéc 16n hon 1,5 (d6 ciing 14 ty s6 thudmg ding trong thuc 1€) thi momen udn hau nhu
truyén cho truc tua.
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Vivay khi tinh todn sic bén udn cho truc tya phdi gia thiét toan bo 4p luc téc dung len
no. Dol véi true lam viee, vi ng thudng 12 truc dan déng nén phai tinh todn sic bén xoin,

Gilra truc lam viéc va truc tua con phai tinh dén tng suit tiép xiic. Néu truc tua duge
lam bang vat liéu cé madun dan hoi 1a E|. he¢ 56 Podt xong 1, , truc lam viéc duge 1am bang
vat lieu ¢6 moédun dan héi 1a E,, hé s Post xong U, thing suat ti€p xic $& 1a:

qlr, +1,)
Oy = 1% | min (3-11)
I \/Nz(kl +Ky )y [ | ]

trong dé: q - 4p lue phan bs theo chiéu dai hai truc cén:
q=P/L;

Ty var, - ban kinh clia truc ta va truc 1am viec:

K = Lomh
: HE,

_ 1.—u22

k
2 HE;

[G1x)min - Ung sudt tiép xiic cho phép nhd nhat cia truc cdn.

Trong trudng hop cd hai truc duroc lam cing mét loai vat liéu nhu nhau thi:

qE{r, +r
Oy =0418 [ANL T T2 [r:rz"-j <fon] .. (3-12)

1. O ds truc cdn khong 1dp trye 1i€p vio than mdy ma phéi lap vao géi truc, g6t truc
lap vao than mdy (hinh 3.6).

3.2. Goi truc va 6 dé truc cén
3.2.1. Pdc diém

O d truc [a bo phéan lap truc tiép vao ngong true va 1a noi true tiép chiu tai trong do
truc cdn tac dung tdi.

Goi truc 1a bg phan bao quanh bio ve ¢ da tryc,

2. Ap lue riéng p va tich so pv rit 16n: Trong cdc 6 tryc cla mdy thong dung p < 10
MPa, v < 1 m/s , tich 56 pv < 10 MPa.m/s, Trong miy cin p =25+ 50 MPa, v=2+§ m/s,
tich s6 pv 16n gdp 4 + 25 l4n so véi cdc mdy théng dung. .

3. Vitich s6 pv 16n nén 8 chiu nhiét dé cao va mon nhanh. Do dg viéc 1am madt cho &
la rat quan trong. C6 thé dung nuée, ddu md hodc chét nhii tvong (émunxi) dé [am nguoi o.
Nhimg chat lam ngudi 6 mang di mot phan nang lugng khd 16n. Theo tai ligu cita M¥ (tham
khao [1]), nang lugng cung cép cho dong co ding dé bién dang kim loai chi chiém khoang
30%. dung d€ thang ma sit trong hop gidm t6c chiém 9%, dung d¢ thing ma sdt trong 6
truct 1en 161 40%. Do d6 phai tim vat lieu va két cdu & dé c6 hé $6 ma sdt nho nhat.
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3.2.2. 0 truot

1.0 truot kiéu ho

a. Hinh thic bo tri

O da truc khéng ém hét chu vi ctia & truc (hinh 3.7).

O trugt ki€u hé cda mdy cdn hinh hai tryc hoiac mdy cdn phoi hai truc thudng b tri
nhu trén hinh 3.7a, con cila mdy cdn tdm nhu trén hinh 3.7b. Ddi v6i mdy cdn hinh ba truc,
vi truc dudi chi chiu tai trong tir trén xudéng, truc trén chi yéu chiu tai trong tir dudi 1én cling
mot tai trong nho hon tir trén xudng do trong lugng ban than gay ra, trong khi truc giita chiu
A tai trong tir trén xudng va tir dudi lén kha 16n nén hinh thidc bo tri nhu trén hinh 3.7¢.

O truct kiéu ho clia mdy cdn taim ba truc kiéu Lauth duge b6 tri nhu trén hinh 3.7d,
trong dé miéng 16t hai bén suom ¢d tdc dung gilt cho hai truc khoi bi x6 léch nhau dudi tic
dung cna sir chénh léch lyc cang trude va sau hodc su lén xudng cla truc can gay ra. e} day
khong c6 miéng 16t dudi clia 6 truc trén, vi tryc trén thudng khong din dong, Iuc chay khong
tai truc trén deé truc giira.

Ngodi ra c4c 6 truc gilta con c6 vdm chin bui lip & phia trén ¢6 truc.

b. Var lién ché rao

O truot kiéu hé cé thé ché tao biang kim loai hodc phi kim loai.

- Vat liéu kim loai ché tao & truot thudng 1a déng thanh (vi du BpOC 6-5-3) chiu 4p
sudt p = 25 + 50 MPa, van té¢ vong tir 2 + 3 m/s.

Vi déng thanh dit nén cé thé ding gang chiu mon va vat liéu khic thay thé€ (nhu
Vaizit |a mot hop kim gédm 95 + 98% bot sit va 2 = 5 % bot phén chi).

Kich thuée bac déng c6 thé 14y nhu sau (hinh 3.8):

s =0,08d + 4 mm;
f=0,12d;
a = 2d/3.

Hinh 3.6. O d& va g6i d5 truc cdn:
1-truc céan; 2- 8 4, 3- gi d& truc can; 4- gia céan.
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Hinh 3.7. So d6 b6 tri 6 trugt truc cén:
a- 6 trugt hd may can hinh va may céan phoi hai truc; b- & trugt hd may cén
t&m hai truc; c- 8 trugt hd méy cén hinh ba truc; d- 8 truot hd méy cén Lauth.

- Vat liéu phi kim loai dé 1am 6 truot thudng 1a téchtolit, ligonophon, ligondston, g6
nghién, gb soi...

Téchtolit 1a loai vai b6 tim nhua nhan tao ép & nhiét do 130° + 150° dudi dp suat
khoang 300 at tao thanh hinh dang ctia bac, hoac thanh tdm r6i gia cong thanh bac. N6 c6 do
bén khd cao, nhung gi thanh khé dat.

Ligonophon 1 g dén ép v6i nhua nhan tao thanh nhiéu 16p, moi 16p day 0,5 + 2 mm,
dit thé chéo nhau dudi dp sudt khoang 300 at, nhiét do khoang 150°C. Gia thanh ctia n6 chi
bing nira gi thanh cla techtolit, tinh chiu mai mon xap xi nhau, nhung co tinh kém hon va
chi ép dugc thanh tdm, sau d6 phai gia cong tao bac truc.

Ligonoston 1a gd c6 tdm gluco va ép & nhiét do 150°C duéi dp sudt 200 at (thuong
ding gb bach duong, gb thong). So véi téchtolit thi gid thanh cua né chi bang 1/6, hé s6 ma
sat xdp xi nhau nhung co tinh kém hon.

Tt ca cdc & trugt phi kim loai déu c6 hé s6 dn nhiét rt thap (so vdi kim loai chi
biing khoang 1/10), do d6 8 truot phi kim loai phai dugc 1am ngudi rat chu ddo, nhung hé s6
ma sdt clia tat ca cdc & truot phi kim loai (néu dugc gia cong t6t, st dung dung quy cach)
déu nhd hon hé s6 ma sét clia 8 trugt déng thanh hoac 6 lan.

) truot phi kim loai chi lam viéc t6t v6i van t6c vong nho hon 2 m/s.
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Hinh 3.9. K&t c4u cia bac phi kim loai (dung cho truc cén c@ 16n 700).

K&t cdu cha bac phi kim loai thudng duoc b6 tri nhu trén hinh 3.9 ; mat bich cla bac
va than bac l1am rdi nhau, vi than bac thudng bi hong sém hon. Bac 16t duoc dat trong vO
bang thép dic roi méi vao goi truc. Trong trudng hop khong cdn diéu chinh hoac diéu chinh
rat it thi bac ¢6 thé dat truc tiép vao goi truc... Céc bac ghép vao vo boc hoac biang goi truc
duoc dinh vi bang chét hodc bu 1ong.

Khi ghép 6 truot phi kim loai phai chi § th€ ndo cho thé vai, thé gd thang goc Vvéi
dudng tam tryc thi 6 méi bén (hinh 3.9).

. K&t cdu va tinh todn g6i truc ding cho 6 trugt ho
- Két ciu 6 truot thudng c6 & dang nhu hinh 3.10.

- Tinh todn: Khéao sit trudng hop cdn don gian. Luc P tdc dung tir c6 truc 1én 6 dimg
cdch tam truc cdn mot khoang bing bdn kinh ma sit. Luc N 1a luc tdc dung tir vit diéu chinh
lén ga6i truc (hinh 3.11).

Momen ma sat tic dung 0 6 :

M, =Pp=Pf= (3-13)
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Momen nay tic dung lén g6i truc va dugc can bing véi moémen do luc Q tdc dung tur

hai phia thanh cira s6 clia khung gid cén, nghia la:

Qa=Pp
Pfd (3-14)
QzT
a

Tiét dién nguy hiém nhét clia g6i truc 1 tiét dién 1-1. Momen u6n téc dung trén d6 la:
(3-15)

M, =Qy
y - cdnh tay don luc Q dén tam tiét dién 1-1.
Ung sudt uén 16n nhat trén ti€t dién do la:

oo
- W,

W, - moédun chéng uén cua tiét dién 1-1.

N

7

a) b) c)

Hinh 3.10. Cic dang két ciu 6 trugt.

Hinh 3.11. Phan tich luc tic dung 1én 6 d&  Hinh 3.12. Phan tich lyc tdc dung 1én bac
truc c4n khi cdn don gian. 16t truc cdn khi chay khong tai.

Momen u6n tic dung lén vo dd bac 16t dudi clia truc trén 12 (hinh 3.12).

Mzgp_g]
4\ 2

(3-16)

trong d6 G 1a tai trong tai ngong truc can khi gid cdn chay khong tai.
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3.2.3.0 lan

O lan dugc dung nhiév ¢ mdy cdn bén tryc (¢dn néng va cdn ngudi), mdy cdn hai truc
cdn hinh ¢& nho, cdn day...

Vi tryc cén chiu tai trong rdt 16n, yéu ciu ty lya, nén thudng ding 6 lan hinh tréng
hodc hinh cén hai ddy hoac bon diy (ghép doi 6 lan hai diy nhu hinh 3.13).

Viéc tinh todn & lan di duge trinh bay k¥ trong gido trinh Chi ti€t mdy, nhung & day
cdn chd ¥ 6 lan chiu tdi trong rit 16n, 1am viéc & nhiét d6 cao, nhiéu bui bdn, dudng kinh
vong ngodi khong thé vugt qué dudng kinh than truc cdn khi mon t6i han va ¢6 thé 12 loal
dac chiing phi tiéu chudn.

D€ nang cao tudi tho & lan, mot s& cai tién ch€ do gilta cb truc, Gng 16t con, vong trong
6, vong ngoai 6, g6i dF cling vdi gidi phap théo lap thay th€ da duge dua ra (tham khao [3)).

a) $4000 ——

c) NN NN A\ l
by K 1 Sk
= Ne— d1l ¥ |

Hinh 3.13. Mot s6 6 lan thutng dung cho tryc cén:
a- ¢ d& chan bi c6n; b- ¢ dd chan long cau;
¢- & d@ chan long cdu bbn day { dung trong may can lién tuc).
3.2.4. O ma st uét
Nguyén ly 1am viéc cla 6 d& ma sit uét da duogc trinh bay k¥ trong gido trinh Chi ti€t
may. G ma sdt u6t ding trong mdy cdn ¢ ohiéu k&t cau khiac nhau. Trén hinh 3.14a la mot
vi du vé két cdu nay. Boc ngodi (1) bing déng thanh ¢d dinh vai géi truc, bac trong (5) lam
thanh hinh con lap ¢¢ dinh véi truc cdn (3). Dudng kinh trong clia bac ngoai va duong kinh
ngoai cia bac trong duge gia cong rdt chinh xdc trén co s& do léch tam dé 1ao mot do ho
nhat dinh (hinh 3.14b). Giita hai bac cho di vao mdt 16p diu c6 4p suét khd cao (tir 1 + 3 at
hodc ¢6 thé 16n hon). Khi truc ¢dn quay, chém dau hinh thanh lam cho truc cdn (tic bac
trong) quay lo ling trong 16p du dy, bac trong va bac ngoai khong ti€p xuc trye tiép véi nhau.

Hinh 3.15 1a mot vi du vé& van dung két cAu 6 ma sdt udt va 6 lan trén truc can.
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Hinh 3.14. Cau tao 6 ma sét uét:
a- két cau Iap trén dau truc; b- do léch tam gitra bac trong va bac ngoai.
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Hinh 3.15. Két cdu 6 lan va 6 ma sdt uét trén gid cn tdm bon truc.

3.3. Co cau diéu chinh truc can

3.3.1. Muc dich yéu cau va phan loai co cdu diéu chinh truc cdn

Muc dich yéu céu:

1. Diéu chinh khe h¢ gitta hai truc dé dam bao lugng ép cho trude (hinh 3.16a).
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2. Didu chinh duding cdn, 1a diéu chinh vi tri cla truc can cho phl hop véi vi tri dudng
con lan (hinh 3.16b).

3. DBiéu chinh cho cdc ranh trén truc cdn phéi hgp nhau thanh 16 hinh céin thiét (hinh
3.16c).

P61 vai gid cdn ¢6 hai truc hodc 4 truc ¢6 hai tryc tua thi viéc diéu chinh khe hé giira
hai truc dugc thuc hién bang cach nang hoic ha tryc trén.

D1 véi gid cdn hinh 3 truc vi truc gita ¢d dinh nén mudn diéu chinh khe h& gita hai
truc phai di€u chinh ¢ truc trén va truc duéi.

P)&i véi gid cdn van nang ¢6 truc ding thudng phai diéu chinh ca hai truc ding dé€ giir
dudng cédn chinh xdc.

Hinh 3.16. Muc dich va yéu cdu diéu chinh truc cén.

Phan loai:

Tuy theo d6i tugng diéu chinh, co c¢fu didu chinh duge phan thanh:
- Cg cdu diéu chinh truc trén.

- Co cdu diéu chinh truc dudi.

- Co cau diéu chinh tryc gilra.

- Ca cdu diéu chinh tryc dimg.

Tuy theo phuong diéu chinh, co cdu diéu chinh duge phan thanh:
- Co c4u diéu chinh hudng kinh.

- Co cdu diéu chinh doc truc.

Tuy theo téc do diéu chinh, co cdu diéu chinh duge phan thanh:
- Co cdu diéu chinh bing tay.

- Co c4u diéu chinh cham bing dong co.

- Co cdu diéu chinh nhanh bing dong co.
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3.3.2. Co cdu diéu chinh bdng tay (diéu chinh hudng kinh)
1. Cong dung

Co c&u nay chi yéu ding & mdy cin cd nho, lugng didu chinh khong 1dn, toc do diéu
chinh khong duge quan tam, chi tién hanh diéu chinh khi thay déi truc ¢dn, hodc khi 6 d& bi
mon, khong cho phép diéu chinh khi kim loai dang bién dang trong gid can.

2. Két cdu

Chi yéu ding hai kiéu:

- Kiéu hinh chém (hinh 3.17a, b, c) cho phép lugng diéu chinh rdt nho, ciu tao don
gian.

- Kiéu vit ép (hinh 3.17d, e, f, g) cho phép lugng di¢u chinh lon hon, cdu tao cing

tuong doi don gian.

Hai kiéu nay ¢6 thé dung dé€ diéu chinh truc trén, truc dudi, truc ditng nhung phai cé
16 xo cling phdi hgp mdi lam viéc tot.

Dé giam nhe luc van mam tay quay. (G mot s6 may cdn hinh c& 16n ngudi ta cling
dung co cdu di¢u chinh urong tu nhu trén, nhimg thay mam tay quay bing dong co dién.
3.3.3. Co cdu diéu chink nhanh bing dong co (diéu chinh hudng kinh)

Cdo cdu nay diéu chinh toc do 16n hon 0,2 m/s va thuong duge sir dung 0 mdy can khal
phoi, may cdn phoi. Tuy khong diéu chinh khi kim loai dang bién dang nhung tan suat diéu
chinh rat 1én, lugng diéu chinh 1on va thudng tién hanh sau mdi budc cdn.

C6 nhiéu kiéu loai ca cdu diéu chinh nhanh bang dong co, chil yéu vdi hai phuong dn
sau day: '
Phuong 4n 1: Pong co dat ding + banh rang tru + vit diéu chinh (hinh 3.18).

Dong co dat dimg truc ti€p né véi truc bdnh rang, & binh rang (4) ¢ lap co c&u thuy
lyc dé tach riéng banh rang (4) v6i banh riang (5) khi cdn diéu chinh rieng 1é & mot bén nao do.

Phuong dn 2: Pong ¢ nim ngang + bdnh rang tru tron + truc vit banh vit + vit diéu
chinh.

Ding hai dong co ¢é tdc dung giam dugc qudn tinh, dong thdi phong khi mot trong
hai dong co bi hong, déng ¢o con lai c6 thé 1am viéc tam thoi. Dung khép n6i nam cham co
tac dung diéu chinh riéng lé ting vit ép Khi can thiét.

So sdnh hai phuong dn:

Phuong 4n 1: Hiéu suat cao hon, khong phai diang hop kim mau, luc chiéu truc nho, ca
c&u wong doi gon nhe, nhung co cdu 6 d& dong co dat cing dé bi hong.

Phuong 4n 2: Hiéu sudt thép, phai ding hop kim mau (d& ché tao banh vit) lye chiéu
tryc 16n, co ciu tuong d6i céng kénh, bu long mat bich truc vit chéng hong,
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3.3.4. Co cdu diéu chinh cham bang dong co (diéu chinh huéng kinh)

Co cdu nay thudng duge b6 tri § mdy cén thép tAm mong, td¢ do diéu chinh nho hon
0,02 m/s vi ¢6 hai phwong dn nhu sau:

Phuong dn |: Ding bén cap tryc vit banh vit cau (hinh 3.19).

Phuong 4n 2: Dung cdc cap banh rang try v6i hai cap truc vit banh vit thudng (hinh 3.20).

(Chd y ring. trén thuc t€, mdi loai phuong 4n chinh trén diy, cou phéan ra nhicu
phuong én cy thé khdc).

Phuong 4n 1 ¢6 cdu tao gon nhe nhimg ché tao phic tap hon, hiéu sudt thap hon,
phuong 4n 2 c6 két cdu céng kénh hon, nhung ché tao don gian hon, hiéu sudt cao hon.

Hinh 3.17. Mot s6 ké&t c&u diéu chinh huéng kinh
truc cén bing tay va gid cdn ba tryc:

a- kiéu chem dac truc; b- kidu chém ngang truc duét;
c) kiéu chém ngang tryc trén; d- kiéu vit quay;
e- kidu dai dc quay; - kidu bdn vit ép.
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Hinh 3.18. So d6 nguyén 1y va két cdu co cdu diéu chinh nhanh hudng
kinh truc cdn bing dong co kiéu dat ding + bénh ring tru tron + truc vit
banh vit (mdy cdn so 1000, kém theo dong hé chi thi):

1- vd: 2- vong cb dinh; 3- dong co; 4- banh rang; 5- banh rang Ién; 6- cap banh
rang truyén dong; 7- banh rang dan dong truc vit; 8- 6ng vudng; 9- dai dc; 10- truc vit.
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Hinh 3.19. So dé cédu tao co cdu diéu chinh huéng kinh truc cdn trén,
van t6c cham bang dong co kiéu 4 cap truc vit - banh vit cau:
1- phanh; 2- ly hgp dién tir; 3- vit ép.
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Hinh 3.20. M6t s6 phuong 4n b6 tri bo truyén dén
co cdu diéu chinh truc trén van t6c thap:
a- 50 d8 nguyén ly; b- két cau; 1- dong co dién; 2- khdp
ndi dién tir; 3- hop truc vit; 4- cap truc vit - banh vit.
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3.3.5. Co cdu ndng goi truc trén - Co cdu cdan bang truc

1. Muc dich yéu cdu

Kip thdi nang géi truc trén ti sét vit diéu chinh dé€ trdnh va dip xay ra luc diéu chinh
va llic can, theo nguyén tic tao dugc mot lugng cén bang du : Luc nang gdi truc phai 1dn
hon 20% + 40% trong lugng phai nang (bao gém truc trén cling véi hai gdi truc, c6c an toan
va mot 6 phu kién khic).

2. Cdc loai co cdu ndng géi truc trén

Ngoai co cau nang diing 1& xo nhu trong phén co cdu diéu chinh bing tay ra, thudmg
dung hai loai co cau sau:

Co cdu ban nang déi treng (hinh 3.21).

Co cau nay thudmg bd tri & mdy cdn khai phoi. D6I trong va hé thong tay don dat séu
phia duéi san thao tic, con 4 thanh truyén ding 4n trong khung gid cdn trdnh can trd sy lam
viéc cua truc dudi.

Co cfu ban nang thuy lyc (hinh 3.22).

Co cdu nay thudng ding & mdy cdn tdm mong. O day géi truc va truc duge nang lén
ciing bing d6i trong nhung qua mot hé théng thuy luc. Lugng din bi hao hut vi chdy ro ra
ngoai duge bé xung bing bom. Ciing nhu nhimg co cdu nang truc trén khic, luc tdc dung lén bé
mat pit tong thuy lyc 16n hon trong luong cua nhitng bo phan phai nang 20 + 40%, nghia la:

2
pE = (12+14)G (3-17)

trong do: p - dp luc chat long;
d - dudng kinh pittdng;
G - t6ng trong luong phai nang.

3.3.6. Co cdu diéu chinh doc truc cdn

1. Muc dich yéu cau

- Diéu chinh truc can sao cho 16 hinh phi hop vdi thi€t k&,

- Tranh duoc do ro & go truc thee huéng doc dudmg 1Am truc cdn khi bac 16t ngdng
truc bi mon.

- Khong anh huéng dén viéc thay truc can.

2. Két cdu

- Trudng hop truc cdn it phai ning lén ha xudng: thudng ding két cu nhu hinh 3.23,
trong d6 hinh b dé thay truc cdn hon két c&u & hinh a con két cdu & hinh ¢ thudng dung & gid
cén bd tri 6 1an hoac & ma sat uSt nhung phai d4t & phia khong dan dong.

- Trudmg hop truc cdn phai thudng xuyén ning lén ha xudng: thuong ding cic két cdu
& hinh 3.24, trong d6 hinh a diing cho mdy cdn tdm day.
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1- d4m trén khung gia can; 2- truc cén trén; 3- truc can dudi;

4- d6i trong; 5- thanh truyén (dimg); 6- vit diéu chinh.
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Hinh 3.22. Co c4u nang g6i truc trén kiéu ban nang thuy lyc:
1- pittong nang truc trén; 2- g6i da truc tya; 3- truc tya; 4- truc lam viéc; 5- g6i do truc lam viéc;
6- pittong nang truc lam viéc; 7- 6ng dan déu nang truc trén; 8- dudng dan dau nang truc dudi;
9- dudng thoat ddu ha truc can; 10- ddi trong; 11- dudng 8ng tir may bom dén.

Hinh 3.23. Co cu diéu chinh doc truc c4n khi truc cdn it phai nang lén ha xu6ng:

a- kiéu v&u gén 1én d6i truc, b- kiéu t&m dém, c- kiéu hai tangdo.
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a- kidu ddy 16t truc; b- kidu 1 don béy; c- kiéu tam kep dung bulong; d- kiéu chem; e- kiéu don by tam giac.
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Hinh 3.24. Co cu diéu chinh doc truc cdn khi truc cdn

thuong xuyén phai nang lén ha xuéng:

Hinh 3.25. Co cdu ¢6 dinh doc truc cin:
a- kiéu dung t4m cai tam giac; b- kiéu dung t&m chét.



(3 mot s6 gid can, truc c4n cin duge ¢6 dinh phuong doc truc. Lic d6é ngudi ta thuong
diing cdc k&t cdu nhu trén hinh 3.25, trong d6 hinh a diing cho truc cén cé & ma sit udt cia
mdy cdn tdm, hinh b, diing c¢ho may cdn bén truc.

3.3.7. Mot s6 chi tiét quan trong ciia co cdu diéu chinh
1. Vit ép (vit didu chinh huong kinh truc cdn)
Vit ép 1a chi tiét chiu tai rit nang, can dugc tinh todn hop 1y (hinh 3.28).

Vit ép thudng chi tinh theo sifc bén nén khi chiu luc thang dung tir g&i truc vio vit ép

nd;z
P<— o] (3-18)

trong dé: dy - dudng kinh cha dau vit ép;
[o] - gidi han bén cho phép clia vat Ligw lam vit.

Vit ép thuong duge 1am bang vat ligu 1a thép hop kim ¢o6 gidi han bén:

o, = 600 + 700 N/mm2 vdi do ciing 40 + 60HRC, va thuong cd hé sO an toan [n] = 6,
nhu vay [o] = 100 + 120 N/mm’.

Khi lirc ép P qud 1én, ¢6 thé ché tao vit ép bang thép hop kim nhu 40Cr, 40CrNi.

Piu tren cla vit ép c6 tac dung din huéng. Tiél dién cha né ¢6 thé lam thanh nhiu
dang khic nhau:

- Thiét di¢n hinh vuong: C6 kha nang trugt t6t, nhung thi¢t dién bi suy yéu.

- Ti¢t dién dang hinh then hoa: C6 kha nang chiu luc 16n, do déng tam cao, nhung ché
tao tuong doi phiic tap.

- Tiét dién hinh tron ¢6 rdnh: kha ning truot kém hon, chiu luc kém hon nhung dé ché tao.

Duong kinh ngoai clia vit diéu chinh c6 thé 14y theo cong thic kinh nghiém:

dy=(0,55+0,62)d (3-19)

trong dé: d - duding kinh c6 truc cdn.

Ren ca vit ép thudng c6 dang hinh thang, mét ddu méi, budc ren:

§=(0.12 = 0,16)d, (khi luong diéu chinh I6n).
S =0,017d, (khi luong diéu chinh nhd).

2. Dai 6¢ diéu chinhi

Pai 8¢ diéu chinh ciing nhu vit ép 1a chi tiét quan trong, chiu tai 1dn. N6 thudng dugce
ché tao bing déng thanh hoac déng thau (BpA9-4, ...) D& tiét kiem dong, dai 6c c6 the duge
lam thanh bac hoac 16ng ghép trong vo thép (hinh 3.27), hoac 1am bang gang. Khép ren vit
phai duge boi tron 16t nén phai khoan cdc dudng din diu md trén dai 6c, ngodi ra con phai
duing tdm kep ¢6 dinh dai 6¢c v61 khung gid can.
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Hinh 3.26. Két cau vit ép. Hinh 3.27. Két cdu dai 6c.

Chiéu cao dai 6¢ dugc tinh theo cong thic:
h=(1.2+2)d,
trong dé: d,, - duong kinh ngoai cta ren.
Momen cin thiét dé quay vit ép la:

M= B[%‘lf+d—;tg(a+p)]
trong d6: P - luc g6i dd truc cdn téc dung vao vit diéu chinh;
d; - duong kinh ddu chiu luc nén cua vit;

f - hé s6 ma sit ¢ dau vit;
d,, - dudong kinh trung binh cta ren vit;
o - gbc nang cua ren;

p - gbc ma sdt tuong duong cua ren, p = 5°40".
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Thong thudng khong ti&n hanh didu chinh lic cdn, va vi vay lyc tac dung vao vit duge
tinh theo cong thuc kinh nghiém:

P =(02+04)G, (d6i vai vit ép diéu chinh truc trén).
P=(1,2+14G, (461 véi vit ép diéu chinh truc dudy).
trong d6: G - trong lugng céc chi tidt fi vao vit ép.
D6i v6i nhitng gia cdn diéu chinh vit ép lic c4n thi P 12 lyc can 16n nhat.
3.3.8. Co cdu an toan
Dé phong tranh hién tuong qua tai hodc thao tic khong ding quy trinh k¥ thuat lam
hong cac bo phan hodc cdc chi (i€t quan trong cua may cdn {nhu dong co chinh, khung gid
cdn, truc cdn...), trén gid c4n thudng phai lap dat co cfu an toan. C6 nhiéu loai co céu an
toan, nhimg thong dung hon la kiéu coc va kiéu chém.
1. Co cdu an toan kiéu coc - Céc an todn (hinh 3.29)
Céc an toan duoc dat ngay dudi vit diéu chinh va tiép gidp voi gbi tryc can. Luc cén tir
tryc truyén qua & da dén goi tryc di qua e an toan dén vit ép va khung gia cdn.
C&e an toan thuding dugce dic bang gang, néu lue cén qud 16n c6 the dic bang thép.
Kich thudc clia céc an toan c6 thé 14y theo cdc s6 licu kinh nghiém sau:
h=07dy; $=0,5d,:d; = 1,2ds; d, =0,9d,
trong d6 d;, - dudng kinh ngoai cha vit diéu chinh.

O tam déy c6c chin tng sudt uén:

o= 0,4% (3-20)
S
&} chu vi ddy cde chiu tng suat cat,
1= P 3-21
11,5 (3-20)

trong d6: P - luc tdc dung lén ¢ truc cén;
S, d, - xem hinh 3.28.

r,___—-
O
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>

Hinh 3.28. CSc an toan v kich thude lien quan.
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2. Co cdu an toan kiéu chém

Co cdu nay ciing c6 rat nhiéu két cdu cu thé khac nhau; & day chi gidi thiéu kiéu cit

bulong (hinh 3.29).

Puong kinh thiét dién bi cat thuong 14y bang 0,8 dudong kinh bulong. Dé thiét ké
bulong chiu cét ta phai xdc dinh dugc lyc T do bulong tic dung vao méng chém (theo diéu

kién can bang luc trén hinh 3.29).

g~Ncosa—Nfsina =0

T+chosa—Nsina+%f =0

(3-22)

(3-23)

trong dé: o - géc nghiéng ctia chém, f 1a h¢ s6 ma sdt truot clia chém.

Tir do ta cé:
B P
- 2((:05(1 +fsino)

T_E(sma fcosa} Bf—O
21| cosa +sino 2,
ng[sma fcosa f]

2| cosa +sina

P tga —f _f
1 + ftga

Vi f =tgp (p la géc ma sét), sau khi bién doi ta co;
P
= ligla-p)-1]

Trong khi thiét k& thuong 1ay géc o = 30° + 45°.

(3-24)

\“{: \‘/“/

L.
——

P

Hinh 3.29. Mot kiéu co cdu an toan:
1- bulong chiu cat, 2- méa chém, 3- thanh dang.
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Vido chinh xd¢ va mic tin cdy cha co cdu an toan phu thudc vao nhiéu yéu 16 (khong
nhiing muc chink xdc khi dinh luc vd img sudt ma cdn phu thudc nhiéu vao vat liéu ché tao
khong dong déu cla c&c an toan hay bulong chiu cdt) nén phai thiét k& va ché tao phit hop
moi phdt huy dting chuc nang cla né, nguoc lai thi day 1& di€ém nit ric r6i trong sdn xuat.
3.4. Bo phan dan hudng, bo phén giir lue cang va co ciu thay truc cin
3.4.1. Bo phdn ddn huong

Bo phan dan hudng la co cdu hodc cum chi tiét 1ap trén gid cdn dé hudng vét cdn di
vao hodc di ra khoi 16 hinh tryc cdn theo yéu cdu cong nghé. D&i véi nhitng gid cdn quay
ddo chieu (nhu mdy cdn khai phoi) thong thudmg khong <6 b phan din huéng, hoic néu ¢é
chi dat xa d& & phia truc dudi (hinh 3.31).

Dai vai nhitng gid cdn thép tdim mong va trung binh thi b phan din hudng 13 nhimg
thudc dit doc theo hudng cdn & hai bén subn phoi cén.

De trinh vat cdn cuén vao truc cin (dic biét d6i v&i truc trén) thudng phai ding
phuong phédp can ¢p xuéng (duong kinh truc trén 16n hon chiit it so véi dueng kinh truc
dusi). Lyc tac dung vao bd phan dan ra duge so d6 hod nhu trén hinh 3.33. Tuy vay dé dam
biao an toan, & mot s6 gid cdn phai bd tri tfm chdn chéng bim truc nhw trén hinh 3.35d.

BO phén dan hudng thuong dat fén mot xa ngang; xa ngang ndy duge ghép chit lén
than gid cdn trén cdc rinh doc theo chiéu cao khung.

Bo phan déan huéng can duge liap ghép cing vimg va chic chin vao gia cdn dé dan
ding hudng va tranh tat nan c6 thé xay ra khi cdc chi ti€t cha né bi long ra va roi vao truc
cdn dang quay, mat khdc phai dé thay déi dé lap rép khi can nhimg san phim khac nhau.

Trén hinh 3.34 12 mot s6 két c4u ¢S dinh xa ngang dé lip bo phan din hudng.

Trén hinh 3.35 1a mot s6 k€t cau cua bo phan dan huéng vao va din huéng ra lap trén
X4 ngang.

O nhitmg gid cdn thép hinh ¢@ nhoé hoic thép day, bo phan dan ra cia gid cdn dimg
trudc va bo phan din vao cha gid cdn ditng sau thudng duge 1am thanh mot khéi. N6 ¢é
nhiém vu tré 1at phoi cdn theo mot gée do nao dé va hudng phdi cdn di ding vao 16 hinh va
vl the no thudng duge 1am thanh hinh xodn vit ¢6 tiét dién gidng nhu vat cdn. Budc xoén t
phu thugc vao géc lat phoi 3, khodng cach chinh giita hai gid cdn L (hinh 3.30):

2%y
B

Mot dicu can chd ¥ la trong trudng hop ndy ning lugng xoin phéi cdn phai duoc tinh

vao cong suat déng co chinh.

t=

0] nhiing médy cdn hinh ¢& nho, san lugng thdp nhiéu gid xé€p hang ngang hoac trén
mot gid cdn nhiéu bude thi viéc dan vat can ra khoi 16 hinh nay di vio 16 hinh kia duge thue
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hién bing bod phan dan phoi cén di vong hoac dao dau két hop v4i xoan lat vat cdn (hinh
3.36).
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Hinh 3.30. B phan din huéng két hop v6i trd 14t vat can.

@%%N@

Hinh 3.31. Bo phan din hudng may cdn dao chitu.

Hinh 3.32. Bo phan din huéng thép hinh:
1- mang dan vao; 2- mang dan ra.
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Hinh 3.34. Mot s& két cdu ¢ dinh dim ngang 1ap bo phan din hudng:
a- dung chém ngang; b- dung chém chr v,
¢- dung chém va dém go; d- dung buldng.
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Hinh 3.35. Mot s6 két cdu ldp bo phan din vao va dan ra trén xa ngang:
a- bo phan dan vao dung cho ca hé 18 hinh; b- b phan dan vao kiéu con lan;
¢- bo phan dan ra trén may can ray; d- bo phan tim chan chéng quén truc trén.
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Hinh 3.36. Mot s6 két cau co cdu dan va quay lat vat can
& may céan thép hinh c¢& nho:

a- mang vong dung cho may cén 3 truc; b- mang vong dung cho may can xép
hang ngang; ¢, d, e- Bo phan dan hudng dung con an két hop quay |at vat can.
3.4.2. B6 phdn ddn cang - don cdn bang
O nhitng mdy cdn lién tyc (nhu mdy cdn tim, mdy cdn 6ng, mdy cdn hinh cd nho), vat
cén khi di vao gid cdn sau véi t6c do bing hodc nho hon chiit it so véi t6c do cdn khi ra khoi
gid cdn dimg trudc. Nghia 12 gitrta hai gid cdn lién nhau vat cdn phai dé lai mot “lugng du trir
diéu chinh” véi ste cang cin thiét trdnh cho vat cdn khoi bi chap lai ba ting r6i méi chui
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vao 16 hinh truc cdn gay ra su c6 pha hong mdy cdn (nhu gy truc, chdy dong co...). Su phoi
hop nhip nhang nay vé co ban dugc thuc hién thong qua hé théng diéu khién tu dong giita
cdc gid cdn va bo phan giir lyc cang hay con goi 1a don can bang. Trén hinh 3.37 + 3.39 1a
mot s6 vi du vé nguyén 1y va két cdu bo phan may.

5840
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Hinh 3.39. Bo phan giif luc cang & may cdn tdm bon truc 1700.
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3.4.3. Co céu thay truc cdn

Truc cdn cin duge thay trong nhifng truong hop sau:

a. Cé truc cdn bj mon, bac 16t clia g6i d& truc bi mon, ban than phdn 1am viéc cua truc
can bi mon.

b. Cic 16 hinh bj hong.

¢. Do bong clia than truc khong dam bao chat luong sén phdm.

d. D6 ciing vimg khong dat yéu cdu dung sai cho phép.

Néu rit ngén duge thdi gian thay truc cdn s& g6p phin nang cao ning suat, san lugng
cua may can.

1- D6i véi nhitng may cin @ nho thuong khong thay truc cdn ma thay ca gia cdn di
lap sdn truc.

2- DGi véi nhitng gi4 cin khung hd thi thay truc cdn bang cdch théo nap trén cia
khung réi 1dy truc cén ra va thay vao d6 truc cén méi. Cong viéc nay duge ti€n hanh bing
cdu true thong thudng.

3- P6i v6i nhitng gid cdn khung kin thudng thay truc theo ba cdch:

- Dung truc ndi két hgp v6i cdu truc hat méc (hinh 3.40). Mdc chinh cua céu truc dua
truc néi lp vo truc cdn mdi réi dimg ca mée chinh va méc phy nang toan bo truc néi va
truc can mdi dén 1ap vho tryc cdn ci, sau d6 it truc can ra khoi khung va xoay di 1807 dua
tryc cdn mdi vao vi tri truc cdn ci, réi ding ca méc chinh vd mée phu dua tryc can cii va
truc néi vé kho.

Céch nay c6 uu diém la chiéu cao nha xudng khong cdn 16n 14m, phimg nhuoc diém la
ddi hoi nha xuéng cé chiéu rong rat 16n.

- Dung xa chit C phdi hop véi ciu truc hai mée (hinh 3.41): L&y méc phu lap dau chif
C vio tryc cin, sau d6 dung méc chinh kéo truc cén cii ra. Phai chu ¥ rdng khi xa cong diung
rieng mot minh thi trong tam clia n6é phai & ngay dudi dudng kéo dai cla vi tri moéc phu sao
cho 16 clia ddu xa cong co thé an khdp v6i ddu tryc cdn, con sau khi xa cong da dn khdp vé&i
ddu truc cdn thi vi trf dudng tim clia xa va trye c4n phai nim dudi vi tri cia méc chinh.

Khi ¥p truc can mdi vao gid cdn thi qud trinh dién ra nguoc lai.

Céch thay truc nay cé uu diém 13 thu hep chiéu rong nha xuong, nhung ¢ nhuge diém
13 ddi hoi chiéu cao nha xudng phai 16n.

- Dung co ciu chuyén ding b6 trf trén mat dau

( nhitng phan xudng méy cdn sd, mdy cin phoi tam thuong diung nhimg co ciu dac
biét bang hé thong bdanh rang thanh rang hoac co cdu xich dé thay ddng thoi ca hai truc kem
theo goi truc (hinh 3.42).
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Hinh 3.40. Thay truc cdn bang cdu truc hai méc va truc néi:
1- méc chinh; 2- moc phu; 3- 6ng néi.
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Hinh 3.41. Thay truc cén bing céu truc hai méc va dam chit C:
1- méc chinh; 2- méc phu.
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Hinh 3.42. Dung co cau truyén dong thay truc cén.

- 3.5. Than gia can va cach lap dat lén bé may

Than gi4 can 1a bo phan chu yéu, quan trong va dét tién nhat cta gid cdn. Than gia
can gébm hai khung cé hinh dang giéng nhau nhu khung cira.
3.5.1. Cac loai khung gid cdn

Theo hinh dang, khung gi4 cdn duoc chia thanh: kiéu kin va kiéu ha.

Khung kiéu hd gébm mot khung hinh chit U va mot nap ghép 1én trén. Viéc lip ghép
nip vao khung chit U c6 thé bing bulong (hinh 3.43a) hoic ciing c6 thé lap bang chém (hinh
3.43b, ¢, d, e). Phuong phép lap bang chém nhu hinh 3.43e dat do cing vimg t6t hon so véi
khi 1dp bing bulong va thudng duoc dung & nhing gid cdn hinh c& 16n. Khung gi4 cén kiéu
hé& cho phép thay truc cdn theo phuong thing ding, rat phit hop véi mdy cdn b6 tri hang ngang.

BUURY

I b e d .

Hinh 3.43. Cic kiéu khung gi4 cin:

1- khung gi4 can kiéu hd: a- dung buléng; b- dung chém chét ding; ¢c- dung chém quai ding;
d -dung chém chét ngang; e -dung chém nach nghiéng (khung nira kin); 2- khung kiéu kin (hinh f).
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Khung kiéu kin 1a mot chi tiét lién khéi va thudng biing thép diic (& mot s6 xudng co
khi nhd nguoi ta thudng diung khung hian dé thay th€ khung diic). Khung kiéu kin cé do bén
cao hon vi don gian hon trong ché€ tao. Nhimg khi sir dung kiéu khung nay bit budc phai
thay truc cén theo hiréng dudng tam truc, vi thé né it ding & may cdn x€p hang ngang ma
chil yéu dilng @ mdy can khai phoi, mdy cdn thép tdm, mdy cdn thép ngudi.

Pé 1am tang do bén, do cing vimg va tudi tho cia khung gid cdn, gan day ngudi ta di
nghién ciu ché tao kKhung gid can du g lue.

Hinh déng va kich thude clia khung gid cdn rat khdc nhau, nhung déu duge ddnh gia
béi ba kich thude co ban sau:

- Chiéu ngang va chiéu cao clia cira s6.

- Chiéu rong cba khung.

- Khodng cach gitta hai bulong nén.

3.5.2. Tinh todn khung gid cdn theo méomen Idt
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Hinh 3.44. Phan tich nguyén nhan 14t gid cdn
(mfii tén thing chi phuong van té¢ vat cdn):
a- 3 gia can hai truc; b- 8 gia can ba fruc.

Gid cin c6 thé bi 14t nhao do hai nguyén nhan:

- Tdc dung cla dong co chinh din dong hoic tic dung cla cdc gid cdn ding sau gid
can dang khio sdt (& mdy cdn bd uri hang ngang).

- Téc dung cia luc quén tinh cha vt cdn hodc tdc dung cla stc cang trude va sitc cang
sau (hay con goi la stic kéo trudc va sic kéo sau).

Nhu vay, momen 1at M, tinh theo quan hé sau:

M; =M, + My

trong d6: M, - momen do nguyén nhan thit nhat gay ra;

(3-25)

M| - momen do nguyén nhan thi hai gay ra.
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1. Tinh mémen M, vdi gid cdn hai truc

Ky hieu momen tdc dung lén gid can tir phia ddn dong 1a M, va M,, con tir phia gia cdn
dimg sau gid can dang khao sat 1a M;* va M,’, 14y chiéu kim déng hé 1am chiéu duong thi:

Mi=M, - M, - M,” + My’ (3-26)
Mémen dan dong hai truc cdn la:
My =M, + M, (3-27)
Néu chi cdn trén moét gid thi:
' M= M, - M, (3-28)

Thong thudng & gid cén hai truc, dudng kinh tryc trén va truc dudi bing nhau va déu
ducc din dong, v6i quan hé:

M, =M,,dodd M;=0 (3-29)

Nghia 1a lic dé nguyén nhan thit nhat khong gady mémen lat. Nhung néu mot trong hai

truc khong dugc truyén dong truc ti€p (ching han khi gdy mot trong hai truc truyén dong)
thi moémen 1at do nguyén nhan thi nhél gdy ra s€ ¢6 gid tri s6 cuc dai:

Mimax = Myg=M; + M, (3-30)
2. Tinh momen M, véi gid can ba truc
V&i cach ki hiéu nhu trén, ta ¢6 quan hé:

Mi=M;—-M,-M;"+M;" + M; - My (3-31)
Né&u chi ¢dn trén mot gia thi:

M =M, - M, + M,
M, ¢6 gid tri 16n nh4t khi truc gitra kKhong duge truyén dong.
Lic d6: Mip.. = Myg (3-32)

Nhu vay, trén quan diém xem Xét tri s6 My, thi momen 14t do nguyén nhan thit nhat
& gi4 cdn hai truc va gid cdn 3 truc la nhu nhau.

3. Momen My do tde dung cia luc doc vgr cdan gdy ra

P!

Hinh 3. 45. Tinh todn mdémen 14t do luc doc vat cdn gay ra.
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Tir trén hinh 3.45 ta ¢é: My =RC (3-33)
trong dé: R - lyc tdc dung doc vat cdn;
' C - khoang cdch tir dudng tam vat can dén chan d¢ gid cdn.
R ¢6 thé 1a luc cang trude hoac hiue cing sau hodc hi¢u s6 cha hai luc doé:
R=ma (3-34)
vdl: m - khoi lugng vt cédn;
a - gia t&¢c (hoac giam tdc) vat can.

Thong thudng gid tri cye dai cla luc doc vat cdn duge tinh theo cong thite kinh
nghiém:
_2M 4

Rux= 5 (3-35)
_ D - budng kinh truc cdn, nghia la:
M = ——t C - (3-36)
. D S
Tém lai tir ca hai nguyén nhan, momen 13t 16n nh4t duge tinh theo cong thic:
M , '
M max =AC+Mdd _ (3-37)

D

Hinh 3.46. Luc téc dung lén charm d€ gi4 cén.
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Momen 1at gdy ra tai chan d& hai e Q; va Q,. Luc Q, c6 xu huéng tich than gia cin
khoi diém tua.

IVIlrnax _g (3_38)
b 2

Q=
(G - trong lugng gid cdn)
Luc Q, ¢6 tdc dung ép than gid cin vho mong.
L& di nhién, khi tinh bulong dé ghép khung gid can 1én chan d€ thi tinh theo Q;. Mbi
khung gid can ghép lén chan dé bing hai bulong, ca hai khung 1a bén bulong. Bulong phai

tinh theo luc kéo 16n hon 13 20 + 40% Q,, nghia la:

Qy =219 (3-39)

3.5.3. Tinh do bén khung gid cdn kiéu kin theo luc thdng ditng

Khung gi4 cén thuc t€ kha phiic tap, khé ¢6 thé tinh todn chinh xdc duge. Sau day xin
gi6i thiéu mot s6 phuong phdp tinh gn diing do bén khung gid cén.

Mudn tinh duoc khung gid cdn ta phai xdc dinh duge néi lyc cla khung va tng SUAt
trén timg tiét dién cua nd.

Gia thi€t khung c6 tiét dién d6i xing qua dudng tam thang dimg, theo dé hai lyc P qua
¢é truc, § d8, vit diéu chinh truyén dén cho khung, khéng tinh tdi luc tic dung ngang len cét
ding do luc cang va lyc quén tinh gay ra (vi né nhé hon nhiéu so véi Iuc thang dimg).

1. Biéu dé néi luc

Parna e ALNITERTINIRS
(13
s M I

a) b}

Hinh 3.47. Gian dé tinh todn khung gi4 c4n ki€u kin theo lyc thing dimg.

Khung gid can kiéu kin thudng quy vé khung siéu (inh bac ba. Khung nay la quy tich
cdc difém trung hoa cha cdc tiét dién khung gid cdn (hinh 3.47b). Boi vi khung gid cin doi
xiing, ngoai lyc ndm trén dudng tam va thye 1€ momen quan tinh tiét dién & ddm ngang trén
va dudi xap xi nhau, néu cit khung theo thiét di¢n I-1 thi:
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N, =N, =0
Q=Q=P2
Con lai M| = M, béng bao nhiéu chua biét.
Nhur vay van dé tlr chd siéu tInh bac ba rit xudng siéu tinh bac mot. Mat khéde do diéu
kién bién dang diéu hoa, diém chinh giira clia khung <6 goc xoay la 0.
ez=j-;—i %ﬁildx:o (3-40)
trong d6: 9, - gbéc xoay tai tiét dién I-1;
x - chifu dai khung tinh tir ti&t dién I-1 dén ti€1 dién khao sat;
E - modun dan héi cia vat liéu lam Khung;
M, - momen ndi luc & ti€t dién X;
I, - mémen quén tinh & i€t dién X,
N&u xem momen M, gy ra tng suft kéo & phia trong khung la duong thi:

P
M, =—y-M, (3-41)

trong d6: y - canh tay don cha lyc P/2 d6i véi tiét dién x.

Nhu vay 6 moi ti€t dién déu cé:

oM
r=-1 (3-42)
oM,
Thay (3-41) va (3-42) vao (3-4M1acd:
p ax
Zy-M,; |—=0 3-43
I(zy ])Jx (3-43)
Do dé:
, dx
]
M| :E 2 (3'44)
2 jé_x
Iy

Nhitng khung gid cdn thudng gap, néu khong yéu cdu that khat khe, troag tinh todn cé
thé quy vé khung hinh chir nhat (hinh 3.48). O day y = f(x) 1a ham s6 don gian,

P61 vai dam trén va dudi y = x.

/
Dol vdi cot ding: y = _21—
[yo%
p’-J]
. M. =P .
Do dé: 1= j =
J
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trong d6: 1}, I, - chiéu dai dudng tam didm va cot ding;
J;, J5, J3 - momen quén tinh tiét dién ddm trén, cot dimg va dam ngang.
l l
T
Giai ra ta dugc: M, = P2 22 : (3-45)
4 h L h
2], J, 21,

Dua vao phuong trinh (3-42) ta vé duge biéu dé noi luc (hinh 3.48).

Ml_v—-
1

_:L.

|<

Ml:I
j

Pl

S
e A

—

SO [T

Hinh 3.48. Gian d6 tinh moémen noi lyc khung hinh chir nhat.

Moémen noi luc trong cot dimg la:

l
M, =p—41——M1 (3-46)
Néu momen quén tinh dim trén va dim dudi bang nhau (J; = J;) thi:
Lo h
_ph 2, )
oL
p! l
M, =T] NERA (3-48)
1+-2L
2l)
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Tir nhitng hé thic trén ta thdy néu tang J; va gif;rn J, thi ¢6 thé giam phédn nao noi luc
trong cot ding. Chinh vi 1y do &y ma & gid cdn bon truc, dé giam trong lugng cua khung,
ngudi ta tang tiét dién ctia ddm ngang nhung giam ti€t dién cta cot ding.

2. Ung sudt

a. Tai tiét dién chinh giita ciia dam ngang:

-0 mat trong:

Ml
Ow = —Wl (3-49)
- 3 mat ngoai:
MI
O nd :_W_1 (3-50)
b. Tai ti€t dién ctia cot ding:
-0 mat trong:
M, P
a — + — -
ic wc 2F2 (3 51)
- 0 mat ngoai:
P M,
.. =—-—>= -5
< 3F, T W, oY

D6i v6i khung gid cdn ¢6 ban kinh cong & trong ddm va cot ding cla gian d6 momen
noi luc (nhu trén hinh 3.49) duge tinh tuong tu nhu trén.

Hinh 3.49. Gian d6 momen noi luc khung kin ¢6 goc lugn.
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1 r?
a E_l +I|—n-
8], J3\2 2],

M, =P -5
’ h b o
PR PR
Riéng do6i v6i khung & hinh 3.49b thi:
)
M, ppuat aba /i (3-54)
PRE
T+ ==
r],

Doi véi nhitng khung gid cdn c6 hinh dang phitc tap thi tim mémen noéi luc theo
phuong phdp phan dean tiém can (hinh 3.50).
P Ax
o B2t

ML Lol da i 3-35
| Ax ( )

J

X

Trong d6 y 1a cdnh tay don cla luc P/2 dén trung diém ciia doan Ax.

}
L ]
-
“
-
e 4
a9
=1
wy
L
-
e
.l
=]

Hinh 3.50. Phuong phdp phan doan tinh mémen néi luc khung gid cdn.
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Theo truc hoanh dat nhimg chiéu dai ¢é trj s6 12 Ax /I, noi tiép nhau.

Theo truc tung (ng v6i mbi doan chia & truc hoanh dat chidu dai Py/2. Ndi cic diém
nhan duge lai v&i nhau ta s& c6 mot dudng cong. Tung do trung binh cia dudng cong sé&
la M,.

3.5.4. Tinh todn bién dang khung gid cdn kiéu kin
Khung gid cua mdy cdn tdm, mdy cdn nguoi doi hoi do cimg rat cao. Nhung 1y thuyeét

tinh todn d¢ cing cho khung gid van con chua ddy di. Sau day chi gidi thiéu trong pham vi
phan tich dinh tinh.

b6 ciing can thiét cha gid can duoc x4c dinh boi dung sai chifu day clia sin pham, va
mifc do thay doi {yc cén (do co tinh cia kim loai, chiéu day ban ddu va cdc tinh nang khdc
cla noé thay doi).
Do sir thay d6i 4p lye cdn AP, gid tri thay d6i tuong Ung cua khe hé gifra cdc truc can
la Af 1a:
Af,. = AP K, (3-56)
trong d6 K, - hé s& do cing cla gi4 can.
Muén cho chiéu day clia vat can khong vugt qud dung sai cho phép [8] can phai cé:
Af,. < [8] {3-57)
Tir dé: K. < 6/AP, {3-58)

fic A

Afe

AR

0¥

Hinh 3.51. Quan h¢ gitta sy thay d6i luc cdn va khe hd truc cédn.

Su bi¢n dang cua kKhung gid cdn ciing ¢6 quan hé tuong ty nhy quan hé (3-56)
Af = kAP (3-59)
trong d6: k - hé s6 do ciing cta khung gid cén;

AP - luong thay déi ca lire tic dung vao vit diéu chinh.
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Trong cdc chi ti€t chil y&u cia gid cdn, khung gid ¢6 do cing 1ém nhit (vi du, theo 56
liéu nghién ctru § mdy cdn ngudi bén true tri s6 bién dang lugng thang ding cfia khung so
voi luong bign dang t16ng cong chi chi€ém 10 + 12%, con lugng bién dang & truc tya va cd
truc chiém tdi 50%).

Do dd, néu biét dugc ty s& giita lugng bién dang cta khung so vdi lugng bién dang
toan bo (Af/Af,) vd t¥ sO gilta lugng thay déi luc tdc dung vao vit diéu chinh va lyc dé
(AP/P), ta c6 thé xdc dinh duge hé 58 do ciing cla khung theo cong thic:

A

f
( AL ) [8]
ks —¢— (3-60)
)P
P
Vi du: Néu chon AP = { 0,05 + 0,15) P, lugng bién dang cua khung Af = (0,1 + 0,12)Af,.
thi hé s do cting cia khung la:
k={0,67+24)5/P (3-61)
Dé xdc dinh dugc do cing clia khung cin phai tinh duge lugng bién dang cia né. Bdi
vi kich thudc tiét dién ngang cla dam khong thé bd qua so véi chiu dai cia dim nén lic
tinh todn bién dang cta khung phai tinh dén lugng bién dang do luc cét gy ra.
f=f+f,+f, (3-62}
trong d6: f|, f, 1a lugng bi€n dang do mémen noi lyc va luc cat gay ra trén ddm ngang;
fy 1a bién dang do luc kéo gay ra d cot dimg.
Néu mot khung gid cdn c¢6 ddm ngang vai thiét dién dong déu & moi chd nhu hinh
3.48 thi theo dinh 1y Kastinlino:

2 A M,
fi=g7 fa M, a—de (3-63)
2
Boi vi
P
Mx —EX"Mz
aw;x x
{2
2
nén f, :I_](ﬂ_&] (3-64)
EJ, 124 4

trong doé M, - mémen ndi luc trong cot ding.

Tuong tu nhu vay, lugng bién dang do luc cat gay ra @ dam la:

129



k L aQ
f, == 12Q, —axdx -
a =
2
trong dé: G - modun chdng trugt chia vat ligu lam khung;
F, - dién tich thi€t dién ngang clia ddm;
k - hé s hinh dang cia ti€t dién, d6i v6i tigt dién hinh chit nhatk = 1,2.
Bdi vi: '
P
Q=3
0, _,
1)
2
R f, = PI, 3-66
nén: 5 = 2GF, (3-66)
Va luong bién dang do lyc kéo gay ra & cot dimg la:
Pl
£, = —2— 3-67
7 2EF, (3-67)

trong d6 F, - dién tich ti€t dién ngang cha cot ditng.
Luong bién dang ciia khung gid cdn theo phuong ngang dugc xédc dinh theo cong thigc:

Myl

= 4EJ,

(3-68)

3.5.5. Tinh d¢ bén khung gid cdn kiéu hd theo lic thing ditng

@ nhitng gid cdn hai truc hodc gid cén ba truc ma g6i di truc gitta khong ghép chat véi
¢6t diing cta khung gid cédn thi lye cdn truyén ti truc cdn qua gdi truc rdi dén vit diéu chinh
va truyén 1en nip gid cdn. Vinap nay om lay khung chit U, nén dudi tic dung clia lue cdn P
& dim ngang dudi phia dinh hai cot dimg dich lai gin nhau (hinh 3.52). Bi¢n dang dén mot
mtc nao d6, mép trong cua cot ding s& 1l vao g6i d@ truc (& trang thdi khong cén g0i dd truc
duoc 14p vao khung gid cén vo: *he hd A sao cho gdi truc ¢ thé di chuyén duge).

Luc T tdc dung tir g&i do wruc lén khung gia cdn theo phuong ngang, ¢ 12 khoang cdch
tir dudng tic dyng chia luc T d€n dudng tdm ddm ngang duéi. Luc T duge xdc dinh tr diéu
- kién bién dang (d¢ vong) cla cot ding tinh theo dinh 1y Kastinlino:
£= | My My -2

B_ar 2 (3-69)
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Bai vi trong cot ding:

M, =Tx; %"—zx
oM
trong dim ngang: M, =Tc—-E2—)x; STX =C
1 e 2 1 A P A
nén: El; IDTX dx+ﬁT .[02 (Tc—ix)Cdx=—3
Pl AR,
C[11+—C—'—]
371,
P B
[ 17\ K
- _
T T I X L y
Gig e
Iz Rl o
2 2 O O
/ a P L
I l o | —ITc-
I ' Xt
L I - /((r (O |
h\ _H..E‘_lq
W

Hinh 3.52. So d6 tinh to4n khung gid cdn kién hd.

Nén khi tinh luc T theo hé thic (3-70) v6i T < 0 ¢6 nghia f < A2 vithuc t& luc T
khong tén tai.

Vi khe ha A 1a mot dai lugng khong xdc dinh (phu thude vao do mdn cha cac chi g,
muc d6 chinh xdc lic ché tao...) nén c6t dimg khung gid cin phai duoe tinh todn tir diéu kién
bat loi nhat véi lue T cuc dai khi A =0, con ddm ngang phai dugc tinh khi lyc T nho
nhdt (T = 0).

Ung suat bé mat trong cot dimg la:

2F,  w,
trong d6 F,, W5, M, ldn luot 12 dign tich tiét dién, mémen chdng udn ti€t dién vi momen

udn cia coHt dimg.
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Ung suit & diém gilra ddm ngang 1a:
PI,
o=— (3-72)

T 4w,

W, - momen chéng udn ti&t dién ddm ngang.

Khi tinh todn khung gid cdn ba truc ma g&i dd tryc gilta ghép chat trén nhiing g0 dic
biét clia c¢t ding (hinh 3.53) thi mat trong c{t dung chiu (mg suat:
P Pe (3-73)

(8]

“3E, 2w,

Hinh 3.53. Tinh todn khung gid cén ba truc ¢6 g& dac biét.

3.5.6. Vat liéu lam khung gid va irng sudt cho phép

hudng duge dic bang thép 35 (& nhitng gid cin cOn
ng khung thép han).

4u ¢6 do bén cao, he s6 an toan 16n (cé thé 1ay [n] =
bang thép dic 35 thi trong tinh

Khung gid t ho, diéu kién nguyén
vat lieu khong cho phép ciing 6 thé du
' Vat liéu 1am khung gid cdn yén ¢
10, titc 12 gdp 2 1dn hé s6 an toan cia truc can). Néu ch€ tao
todn ¢ thé 1ay:

[o] = 50 + 70 N/mm” ( d6i véi dam ngang)

(6] = 40 + 50 N/mm’ ( d6i véi cot ding)

Lic tinh todn so bo khung gid can, o thé duing cong thic:
Py (3-74)

Pmax

O£0,

trong dé: o - gidi han chiy cla vat lidu;
P, - t4i trong tinh todn cla gid cdn;
P,.x - ti trong 16n nhat lc truc cén gay.
P,,.x ¢6 thé tinh theo cong thitc kinh nghiém sau:
Poax = 0,847 (t&n) (truc cén bang gang).
p,_,, = 2d’ (tan) (truc cin bing theép).

trong do: d - dudng kinh ¢é truc can tinh bang cm.
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3.5.7. Pdc diém cia két cdu khung gid cdn

Khi thiét k€ khung gid c4n, trude tién phai xét dén cira sd khung clia né. Chidu cao
cita s& phu thudc vao hanh trinh cfia truc, chiéu réng cira sé tuy thudc vao dudng kinh truc.
Psi v6i khung gid cdn kiéu kin, chiéu rong clia sé phai 14y 16n hon kich thude 16n nhit cla
dudng kinh truc cédn.

Dudng tam ciia than gid cdn phai b6 tri trung véi dudng tam 6 dd va dudng tam vit
diéu chinh.

Tiét dién cot dimg khung gid cdn c6 thé hinh chit I, hinh chit nhat (hinh 3.54). Cing
mot dién tich nhu nhau, mémen quan tinh & hinh a 1a 16n nhat.

b —
i
]
o _ 7
ST Tz
g . iz
El b)
=
£
]

'
-4t

c)
Hinh 3.54. Thiét dién ngang ctia khung gid can.

Pé dam bao kich thudc cita sé bé mit trong clia ¢ot ditng thudng duge lap ghép tim
16t (nén mon ¢6 thé thay the duge). Khi cot dimg ¢ tiét dién chir I (hinh a) thi viéc 1ap ghép
tam 16t d& dang, tiét dién c6t dimg nhu hinh ¢ cho phép 1dp g6i d& truc rat rong va vi thé
thidng duge ding mdy cin thép 14 boén tryc.

Dién tich ti&t dien cot dimg vd dim ngang dugc xdc dinh tir cdc phép tinh sic bén,
nhimg c6 thé tinh so bo theo dudng kinh d cha ¢d truc cdn.

- P61 véi gid cdn ding truc bang gang:

F, = (0,6 + 0,8)d’
- P6i véi gid cdn ding truc bang thép cacbon:
+ Gid cdn s va cdn phoi F, = (0,65 + 0,8)d>
+ DG6i vai nhitng gid cdn khac F, = (0,8 + 1,0)d?
- D§i véi nhilng gid cdn dung truc bang thép hop kim:
F,=(1+12)yd*
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3 duéi than gis can ¢6 hai bulong chan dé ghép lén chan d€ gid can, khoang cich gifta
hai bulong do6 13y theo dudmg kinh truc cdn (D):
b=(3+4)D.

3.5.8. Chdn dé gid cdn

G1d cén khong ghép truc ti€p v6i méng, ma thong qua chan d&, Cong dung ciia chan dé:

- Gidm bat ap lyc riéng tir bdn chan gid cdn (cha hai khung) tic dung lén nén.

- Lam cho cdc khung gid déu nam trén mot duting tam.

- Khi thay gia khong phai dap pha nén méng.

Hinh 3.55 14 k€t c4u mot s6 chan d€ gid cdn va cdch 1dp dat né véi khung gia can. O
hinh a ¢6 hai bé mat vuéng géc tiép xiic vdi chan d€ (ding cho gid cdn ¢& 16n khong phai
thay thé gid can). O hinh b va ¢ ngoai mat phéng ngang con tén tai bé mat ti€p xiic nghiéng
mot goc 15", Con hinh d cdch 1dp dat [a khong hop 19,

Dign tich ti€p xiic cha chan d€ gid cdn vd nén méng phai thiét k€ sao cho 4p luc rieng
lén nén méng (do trong luong cha gid va luc tinh tir momen 14t} khong qud 200 N/mm?.
Chiéu cao cha chan d€ ¢6 thé 18y bang mét nira dudng kinh truc cdn, nghia 1a:

D
"2
Duotng kinh cua buléng chin dé€ va buldng méng c6 thé 1y ciing kich thudc theo quan hé:
dy, = 0,1D + 10 mm (d6i vdi D < 500 mm).
dy, = 0,08D + 10 mm (déi vdi D > 500 mm).

Chén d€ gid c& 1dn thudng ché tao bang thép dic, cdn cd nhd c6 thé lam bing gang

Gx- 28- 48.

aﬁ%%jﬁ

d)

Hinh 3.55. Chéin d€ gia cdn va cdch ldp dit n6 vdi khung gid cdn.
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Chuong 4
CAC CHI TIET VA CUM CHI TIET TRUYEN PONG TRUC CAN

4.1. Khdp néi diing trong may can

Nguyeén 1y iam viéc, k€t cdu va phuong phép tinh todn thigt k& khép chia khdp noi
diing trong thiét bi cdn vé co ban tuong ty rhu & gido trinh Chi ti€t mdy, nhung can chd ¥ (6i
momen xodn 1én, va dap manh, diéu Kién boi tron va lam mat phirc tap. & day khép rang
dugc dung rdt rong rai (ké ca & thi€t bi chinh va thiét bi phu) nhung v6i dang rang duoe cdi
tién. Trén hinh 4.1 1a mot s& k& cdu khép n6i rang dac biét dung trong truyén dong mdy
cdn, trén do c6 lap cdc bulong an toan (chiv cét khi quad tai) nham bao vé cdc bo phan quan
trong trén hang gia cén.

/_ :
z/

.. .
a)

Hinh 4.1. Mot s& khdp ndi dung trong truyén dong mdy can:

a. Khép ndi rang an toan (kiu 6ng 16ng):
1,8- vong ring ngodi; 2,7- vong rang trong; 3-khdp ndi; 4. mat bich;
5- ng 16ng 14p buldng an toan, 6- buldng phong qué tai.
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Hinh 4.1 (ti€p theo). Mot s6 khép n6i dung trong truyén dong mdy cén:
b. Khép n6i tang an toan kiéu gén 6 lan:
1,4- mat bich; 2- 6 1an long c&u; 5- nép chén; 6,8- vong rang trong;
7- vong rang ngoai; 9- buléng phong qua tai

4.2. Truc truyén va truc ndi ciia mot s6 may can

4.2.1. Khdi niém

Céc truc cén trong qud trinh lam viéc do phai thay déi lugng €ép, do truc cdn bi mon
tien nho duong kinh... nén vi tri duong tam phai dugc thay déi trong mot pham vi khé 16n.
Mat khéc, truc cdn phai 1lam viéc trong didu kién hét sic khdc nghiét (tai 16n, nhiét do cao,
do 4m 16n va nhiéu bui...). Mu6n din dong truc can (truc ti€p tir dong co dién hoac qua hop
banh rang chir V) & mot khoang cdch kha xa déu phai ding truc truyén hay truc néi. Trén
hinh 4.2 12 so dé b6 tri hé théng truc truyén dac trung ctia mdy cén hai tryc. Tir hinh v& nay,
céc thong s6 dic trung ctia he théng dugc xdc lap trong m&i quan he sau:
hy, H+D,,*h —-A

5

" tga tgo

(4-1)

trong d6: L - chiéu dai tryc truyén;
h, - do lech mifc cao clia ddu truc truyén trén khi truc cén trén 6 vi tri cao nhat (so
v6i dudng tam c6 dinh mot phia dau truc truyén);
H - do cao nang 16n nhét cta truc cdn trén;
o - goc léch cha truc truyén so v6i mat phing nim ngang;
h, - do léch mifc cao hai dau truc n6i dudi (so v6i dudng tam c6 dinh mot phia 6
dau truc truyén).
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A - khodng cich truc hop banh rang, hodc c6 thé tinh theo dudng kinh 16n nhit va
bé nhat cha truc cdn (D, » Dpin)s chiéu day vat cdn (h), d6 cao nang cyc dai
clia true can (H) theo cdc trudng hop cu thé sau:

- DB6i v6i may can hinh.,

A=(D .+ Dy /2, mm
- D61 v4i may cdn tdm.

A=(D,, +D,,)/2+h, mm (hlachiéu day tdm)
- D1 vl mdy cdn khai phoi.

A=(Dpy +Dnin) /2+H/(8+10), mm.

o
—

Hinh 4.2. So d6 bé tri truc truyén (truc néi) clia miy cén hai truc.

Dac diém clia truc truyén 1a dudng kinh & ddu phia gid can bi han ché€ boi dudng kinh
nhé nhat cla tryc can (lic da tién lai), con ddu tryc phia hép banh rang chit V cling bi han
ché boi khoang cdch tam gifta hai banh rang, (nhung khoang cdch nay 16n hon so véi dudng
kinh nhé nhit cha truc cdn). Phia hop banh rang chir V, dudng kinh dau truc thudmg [am 16n
hon vé phia cdn. Nho vay, hop banh rang (bo phan dit tién hon truc cdn va trye truyén) duge
an toan khi truc can da mdn téi han.

Theo cdu tao & chd ndi (khdp ndi) giita truc truyén véi truc cdn (hodc truc banh ring
chit V), cé thé chia truc truyén thanh cde kidu loai sau:

1. Truc truyén rang (hai ddu tryc déu ding khdp ndi rang - xem gido trinh Chi tiét
m4y). Loai truc nay thudng dé truyén dong truc cdn khong cdn hodc it phdi diéu chinh
huéng kinh, nén cé thé goi 1a “truc n61” hodc “truc trung gian”. Vi vay & day s& khong di
sdu nghién cifu.

2. Truc truyén hoa mai (va 6ng n6t hoa mai).

3. Truc truyén Cic dang (hay con goi 1a truc truyén van nang). Loai truc nay ¢6 3 kiéu:

- Kiéu ¢6 md trugt thay truc cdn theo hudng doc (ddu néi truc ¢é chia hai nhdnh).

- Kiéu ¢6 md trugt thay truc cdn theo hudng ngang (ddu néi truc c6 16 thong).
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- Kiéu chit thap c6 6 lan.

4. Truc truyén lién hgp (mot ddu truc ding khép n6i Céc dang, con dau kia dung khép
ndi hoa mai). i

Bang 4.1. Cic loai hinh cong dung clia truc truyén mdy cin

Loai hinh Goc léch cho phép cong dung chinh
Truc truyén Cac dang 8 = 10° May cén sd, may can phoi t4m, may can tdm day, may can
kiu c6 ma trugt. 6ng, may cén bi, méy can thép 14, thép dai.
Truc truyén Céc dang 8 = 12° May can thép déi , may can 6ng, may can bi.
kiéu c6 8 lan
Truc truyén hoa mai 1° + 1,5° May can hinh xép hang ngang.
Truc truyén hdn hop 015 Truyé&n dong gitra hop banh rang chr V va truc can clia may
g can hinh (d4u hoa mai ndi tryc can).
Truc ndi rang +6 Nhém méy can tinh thép dai, may can hinh lién tuc cd nhd,
Truc ndi rang mat cau 1+ ¥ may can thép day.

4.2.2. Truc truyén dong va ong néi truc hinh hoa mai

1. Két cau
dau truc banh rang ; d4u truc can
@%J -
01 T i N O
| f— ——%—i—%
1 ; ""'-—o-"" r "

Hinh 4.3. Truc ndi va 6ng n6i hoa mai:

a- truc néi hoa mai da cai tién: b- 6ng n6i hoa mai; c- truc nGi hoa mai thong dung.

Pé truyén chuyén dong tir hop bénh réng chit V dén truc cdn hodc tir truc cén nay sang
truc cén kKhdc (& médy cdn hinh x€p hang ngang) thuong dung truc truyén va 6ng ndi hinh hoa
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mai (hinh 4.3), & d6 khoang cdch gita hai dudng tm truc cén thay ddi khong 1on 1am.

Déu truc n6i hoa mai 12 moét hinh tru trdn duge phay bén ranh doc truc tao nén 4 tiét
dién ngang hinh bén canh nhu hoa mai dé€ truyén lyc va mémen nhd “an khdp” v6i mot dung
n6i ¢6 “hinh hoa mai trong” (hinh 4.3b). Géc 1éch cho phép cua truc truyén hoa mai khong
qud 2°. Khi ddu tryc cai ti€n thanh dang “phinh™ thi kha nang truyén luc va gbc léch cho
phép c6 duge tang lén (Khong qua 3°).

Chidu daj t&i thiéu cha truc truyén hoa mai phai thi€t k€ sao cho dat duge toan bo hai
6ng ndi va con du mot doan tix 40 + 80 mm dé ¢6 thé budc day cdp chuyén ché truc truyén.
Pé cho 6ng noi khong chay qua lai vé phia gitta cia truc truyén, ngudi ta ghép nhimg thanh-
g dat vao ranh hoa mai réi 1dy day cdp hoic dy thimg buoc chat lai. & chinh gifta 6ng noi
truc thuding gia cong mot rinh cho phép tryc truyén khi nghiéng léch chut it khong va cham
vao 6ng ndi. Thong thudng phai dé khe hd & giia bé mit ciia 6ng ndi truc va ddu tryc truyén
A =0,015d, (d, 1a dudng kinh ddu tryc hoa mai).

Truc truyén thudng duge ché tao tir thép dic hodc thép ren. Con dng ndi truc lam
bing gang (c6 mot s§ truong hop ngudi ta dung ¢ng n6i truc hoa mai lam co ciu an toan
cho mdy cdn).

2. Tinh todn truc truyén hinh hoa mai

Truc truyén hoa mai khi truyén momen xodn (M,), Ung suat 16n nhat s& xudt hién trén

d4y rdnh hinh hoa mai va tinh theo cong thic:
- 0.01;%:3:1? 42

M, - moémen xoén;

D, - dudng kinh ngoai dau truc hoa mai.
(so v6i tiét dien tron khong khic ranh thi mémen chéng xo0dn loai ddu truc hoa mai giam di
gén 3 lan).

d, = (0,9 +0,98)d

hay d,=d-(10+15) mm

d - dudng kinh dédu ra truc cdn hodc truc ra ciia hop giam toc;

0,0706 d? - momen chong Xodn cla thiét dién;

Céc kich thudc khdc tinh theo d; (c6 thé xem T'OCT 5333-53).

3. Tinh todn éng néi hinh hoa mai

Gitra ddu truc truyén va 6ng n6i ¢ khe hd (A), tinh chat an khép kha phic tap, vige
tinh todn chinh xdc gap nhiéu khé khan. Vi vay thudng tinh truc truyén trudc, sau dé tra
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bang tieu chudn (c6 thé xem TOCT 5333-55) dé x4c dinh c4c kich thude éng noi.

4.2.3. Truc truyén Cdc ding ddu nét c6 md trugt kiéu thay truc cdn theo hudng doc

Trén hinh 4.4 13 két cdu dién hinh cla mot ddu n6i truc truyén cé md trugt kiéu thay
truc cdn theo hudng doc. Cach 1ap ghép né nhu sau: Hai ddu truc (4) duge 1dp véi hai chi 1iét
(3) (mé bac bing déng thanh), xoay mot géc dé cho kich thudc chiéu rong B clia mé bac (3)
chui vio kich thudc B, (khodng md clia hai nhdnh “cang cua”) cha truc truyén (2) (vi By > B).
Chi ti€t (5) 12 tdm 16t thay thé khi mon. Sau d6 quay ca chi ti€t (4) va (3) vé vi tri nhu trén
hinh 4.4d. Cu6i ciing lap truc truyén (2) (kém theo cum chi tiét (3), (4)) vao hai nhanh chia
clia truc can (hogc truc binh rang chir V).

¢)

Hinh 4.4. K&t ciu truc truyén c6 mé truot kiéu thay truc c4n theo huéng doc duong tam:
a) 8¢ d6 k&t cdu khong gian; b, ¢, d) thirty lap ghép;

1- d4u truc can (hodc Gau banh réng chlr V),
2- dAu truc truyén; 3- ma trugt; 4- truc chflt; 5- tam 16t.

4.2.4. Truc truyén Cdc ddng dau néi cé md truot kiéu thay truc can theo hudng ngang

Trén hinh 4.5 12 mot két cdu dién hinh cla diu tryc ndi c6 ma trugt kiéu thay truc cin
theo hudng ngang. N6 ducc lap ghép nhu sau: déu tien cho hai nira md bac déng (1) va (2)

vao 16 clia ddu truc cdn (hodc ddu truc banh rang chir V), sau dd xoay dau truc cdn va md
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bac (1) va (2) & vi tri nim ngang nhu hinh vé réi dua ngang hai nhénh “cang cua” cua truc

truyén 16ng vao ddu truc cén da lap sin md (1) va (2), cudi cung ldp bulong (3) vao.

A-A
1 3
e
_‘-.;_‘_.-\‘\3{\\31 NE SIRENSY
SRV TR §Jllﬁ!|1§§] 2
o == SHTREIRN
SRR ;3\1'“':‘%&'9
S AT NN ll“W
" y
%18 AR
2 <

Hinh 4.5. K&t cdu truc truyén c6 ma truot kiéu thay truc theo huéng ngang:

1,2- ma trugt; 3- bulong chét truc; 4- déu truc can (hodc déu truc banh rang chlr V); 5- d4u truc truyén.

Hai kiéu truc truyén trén day c6 dac diém chung 12 tuy c6 thé truyén momen xoan kha
16n, nhung két cdu kha phuc tap, trong dé dau truc c6 dang “cang cua” lap ghép v6i chi tiét
¢6 chuyén dong trugt (mé trugt thudng lam béng déng rén BpA) phai dugc boi tron that tot.
Néu khong, bac dong rdt dé mon va gay ra va dap. Mat khac, géc léch cho phép ciing nho
(Ctax = 8° + 10°).

4.2.5. Truc truyén dau noi chit thap
Thuc chat day la loai truc truyén chira khép Céc dang thudng gap (xem gido trinh
Nguyén 1y mdy) véi yéu cdu tai 16n, ngay cang dugc hoan thién va cang dugc nhiéu nha mdy can
dua vao sir dung (ké ca & thiét bi chinh va thiét bi phu). B&i vi n6 c6 nhitng wu diém sau day:
- Hiéu suat cao (n = 0,987 + 0,99), nhd vay giam dugc tiéu hao dién ning 5 + 15%.
- C6 thé truyén momen x0dn kha 16n (hién nay da c6 mot s6 nudc ché tao truc truyén
kiéu chit thap v6i M, = 5400 + 8300 kNm).
- Truyén dong 6n dinh: nho sir dung 8 lan, khe ho nhé, xung luc chi biang 1/10 + 1/30
50 v6i loai c6 mé trugt (bac dong) noi trén. Nho vay, chét luong san phém ciing tang lén.
- Piéu kién boi tron dugc cai thién.
- Giam tiéng 6n ro rét: Trong xudng cin, néu su dll.lng truc truyén kiéu c6 ma trugt thi
tiéng 6n lén t6i 80 + 90 dB (chay khong tai), khi sir dung truc truyén kiéu chir thap chi con
30 + 40 dB.

141



Trén hinh 4.6 1a mot vi du két cau truc truyén cé ddu néi chir thap dugc dung trong
mdy can.

1 2 3 4 5 6 7
- —_—
’amﬂl
d B
TI, ‘:‘
= 7 =
Q_n e Al ——y — {- —— —
S2 ] —— -
12 11 10§ \9
L L
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Hinh 4.6. K&t c4u truc truyén kiéu chir thap:

1- 6 1an kim; 2- d4u néi then hoa: 3- truc then hoa; 4- 8ng 16ng: 5- dau néi 6ng; 6- cbc dau; 7- dra cang;
8- 16t chan dau; 9- vé chan bui; 10- vong l6t chan ma; 11- vong chén; 12- truc chtr thap.

Hién nay, c6 xu huéng thay truc truyén hoa mai bang truc truyén Cic dang cho ca
mdy can hinh, vi tryc truyén Céc dang 1am viéc ém hon.

4.3. Tinh toan sitc bén dau truc truyén van nang (kiéu c6 ma truot)

4.3.1. Tinh todn ddu truc truyén dang “cang cua” (hinh 4.7)

Gia st hai ddu truc léch nhau mot géc a.

Trong tinh todn gia thiét ring moémen xo04n (M) & mdi nhanh diu truc chiu M/2, dp luc
tac dung lén cdc md ddu truc phan bé theo quy luat hinh tam gidc.

Do d6 hop lyc P ¢6 diém dat cdch tam truc mot doan la b,/3.

Dem luc dat 1én giita m4 cia dau truc truyén hai luc P, va P, bang P tic dung ngugc
chiéu nhau thi \ing suit trong dau truc truyén khong c6 gi thay d6i. P, va P tao thanh mot
momen xodn nhdnh déu truc truyén. Con P, 1am cho ddu truc bi u6n. Momen xoin ma mot
md dau truc truyén phai chiu 12 M/2 va ciling bang P.b,/3.

S -M ;
Vi vay: P= 2, (4-3)
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Hinh 4.7. Tinh toin truc truyén dang “cang cua”.

Vén dé dat ra 1a tim Ung sudt trén mot ti€t dién I-I ndo d6é nguy hiém nhat.

Tai tam quay. khép néi hé toa do vuong géc ¢6 dinh xOy duge 14y 1am hé chuan dé
nghién ciru cho hé toa do x,0y, c6 truc Oy, quay di mot géc léch a.

Xét tiét dién I-I qua géc luon “cang cua”, x 1a hoanh d¢ cua trong tam tiét dién trong
hé truc c¢6 dinh xOy va ciing 1a khoang cich tir phuong tdc dung ctia luc P dén trong tdm cua
ti€t dién I-I (hay cdnh tay don cua luc P d6i véi ti€t dién I-1).

X = (x| + ytgo)coso = X cosa + ysina (4-4)

O tiét dien nay, luc P gay ra trang thdi tng sudt phic tap (uén déi véi truc xx, uén déi
véi truc yy, kéo, xoan).

Ung sudt trén tiét dién I-I x4c dinh bdi cdc luc va momen sau day:

(1) Momen uén doi véi truc xx:

M, =Px (4-5)
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(2) Luc kéo N: N = Psin(a +() {(4-6)

B - géc nghiéng cla tiét dién I-I so va1 mat phing vuong géc voi duong tam tryc truyén.

(3) Momen udn déi véi truc yy.

M,, = M/2sin(cc +B) (4-7)

M 12 toan b6 momen ma tryc truyén phai truyen di.

Céc luc v mémen gy ra ing sull:

Cxx = Mxx
WKX
M
¥y
Oy = (4-8)
¥Y wyy
N
Cn = —
NTF

trong d6: F - dién tich thi€t dign;
W, va W, - lan lugt la mémen chéng udn cla tiét dién ddi véi true xx va yy.
Vi thiét dién nay c¢o hinh ddng phic tap nén né di duoc don gidn hod (xem hinh 4.8)
va dé nghi tinh mdmen chéng udn W,, va Wy, nhir sau:
_3C} +6C,C; +2C3 o2

= 4-9
X 6(3C, +4C1) ! (4-9)
€} +3C3C, +2C3 +4C,C3 c 4-10)
o 6(C, +2C4) .
(4) Momen xoan:
M, = M/2 cos(a + [B) (4-11)
Momen xodn giy ra tng sudt 16n nhat tai diém B va tinh theo cong thirc:
Ty = M, (4-12)
> 2W, g
trong dé: W, - momen chéng xo0dn 4 tiét dien I-1, thudng tinh theo cong thic:
W, =n(C, +C3)Ch (4-13)
trong d6: 1 - hé 6 xét t6i 1y s6 (Cy + C)/C; va duge tinh nhu trong bang sau:
Bang 4.2. Quan he giita he s 1 vaty 6 (C; + C)/C,
(C, + C4)/Cy 1 1,5 2 3 4 5 6 10
l 0,08 0,23 0,246 0,266 0, 88 0,292 0,3 0,312
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He s6 A, K

Engalusv dé nghi tinh W, theo cong thifc kinh nghiém sau:

1_3 h 2,82

W, =12 4-14
. 2,86[ r) (4-14)
Ung sudt tong hop tai diém B trén tiét dién I-I la:

Gyp = VO u +31°B (4-15)

Trong tiét dién I-1, img sudt dat tdi tri s6 cao nht tai diém E (hoac F) va B.
Tai diém E (hoac F)

GE(F)zcxxmax *+ O yy max +ON (4'16)

Tai cdc diém trén doan EF (trir E va F) chiu ng suat:

& =\ GEF + 3T EF (4-17)

Ogr = Oxxmax T Oyy TON (4-18)
Riéng tai diém B oyyp =0
Ung suat tdng hop tai diém B la:
' 2 2
G hB :\{asxxmax +0oN) +31°B (4-19)
1.43
1.36 /;’
1.32 4
1.23
A
4

1.24 L :

A = pd !
1.20 V4 |

K ¥ !
’
1.16 A :
1.12 :
1.08 y, _T B
y
1.04
/
0 2° & 6" 8 10 32°
Goc lech a
Hinh 4.8. He s6 tinh toin A va K Hinh 4.9. Mit cét tiét dién nhdnh
clia truc truyén. cang cua va so do don gian hoa.
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4.3.2. Tinh todn ddu truc truyén (hodc truc cdn, truc bdnh rang chit V) dang chia hai
nhdnh (hinh 4.10)

Trong tinh todn, & day ciing gia thiét ring khi truyén momen (M) thi mbi nhdnh dau
truc chiu M/2, dp luc tdc dung lén céc m4 ddu truc phan bé theo quy luat hinh tam gidc. Hop
luc P s& dat chéch di so v6i diém gitra cia médi nhdnh va tinh tir bén ngoai l1a bang b/3. Do
d6, ngoai g sudt uén trong ti€t dién I-I con 6 ng sudt xodn.

Hinh 4.10. So dé tinh ddu tryc truyén dang chia hai nhanh.

Téng hop luc P tinh nhu sau:

b, 2b R
03
- Moémen udén & tiét dién I-1 la:
M, =Px (4-21)
; 2b) .
trong do: x=0,5 by - 5 Jsina +X4 (4-22)
- Momen xodn la: M, = P% (4-23)
Ung sudt uon: 6= 6M2“ (4-24)
bs
: ) M
Ung sudt xoan: 1= -—’;— (4-25)
ns
Ung suit tong hop: Oy = Vol + 37’ 1 (4-26)

n 12 hé s6 xét t6i anh hudng cua b/s va dugc tinh nhu trong bang 4.3.
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C6 thé dung cong thic kinh nghi¢m sau day & tinh (ng sudt tai tiét dién -1 cla diau

MK '
o =—i1~2gl——{3x+1,9x2(% n)ﬂ (4-27)
(b” —?]bs2

trong d6: K, - he s6 tinh ton, duoc cho trong hinh 4.8;

truc ¢6 hai nhanh chia:

1 - ciing duge tinh nhy trong bang 4.3.

Bang 4.3. Quan he giifa n va ty s6 b/S

biS ! 15 2 3 | 4 5

1 0,208 0,346 0.493 0801 | 115 1789

4.3.3. Tinh todn truc truyén (hode truc cdn, truc bdnh rang chit V) ¢ 16 thong & gitta

(hinh4.11)

[t .
IRANIIaS i

Hinh 4.11. So dé tinh ddu tryc van nang kicu 16 thong.

Momen (M) truyén dén cho truc duge phan chia thanh hai thanh phdn:
M, = Msino gay nén xodn d6i voi ti€t dién khao sét I-1.

M, = Mcosa giy nén udn.

M,
T= '—,‘-
ns
6M
o=—"
bys

hé s6 1 ciling tinh nhu trén.
Ung suét tong hop: oy =VO© + 317

Khi tinh todn ing suat clia truc truyén, c6 thé sl dung cong thic kinh nghiém sau:

147



2
0.8M . . ,
C=—0>0 3sina + _{9sin® a + (3+L§§jcosa (4-28)
b,S bo
Kkhi ty $6 be/S = 3,5 thi ¢6 thé ding cong thic:
- O.TMA (4-29)
g’
trong d6é A 1a hé s6 tinh todn:
A=sina+ xjsin2 o+ 1,37 cos® o (4-30)

C6 thé tim duoc tri s6 A thong qua két qua nghien citu tinh todn phén tit hru han (nhu
trén hinh 4.8).

Truc truyén van nang dugc tinh véi hé s6 an toan khong nhd hon 6 (nghia 1a [n] = 6)
va thudng ducc ché tao bing thép 40, 45; néu ting sut 16n thi ding 40Cr, 40CrNi.

4.4. Co cau dd truc truyén dong

Tryc truyén dong c6 ddu néi hoa mai ciing nhu truc truyén dong Cic dang cd dudng
kinh truc 16n hon 450 mm déu phai cé bo phan d&. N¢ ¢6 tac dung khong cho trong luong
clia truc truyén tac dung 1én cic ddu ndi truc ma chi tdc dung 1&n & d& clia co cau.

Vi trf clia truc truyén thay doi luon nén co cdu 43 phai dat thé nao dé c6 thé di dong
va ludn luén ép st vao truc truyén. Néu lugng di dong cia truc truyén khong 1én (nho
hon 100 mm) thi 8 d& cfia co c&u duge can bing nhd vao 10 xo hodc xilanh thuy le (hinh
4.12a, b).

& nhimg mdy cdn yéu cdu lugng di dong cia tryc ién hon 100 mm, co céu d& thuong
dat trég mot hé thong ¢ déi trong. Trong luong d6i trong phai chon sac cho momen doi
trong gay ra doi vai diém tua 1ém hon mémen do trong lugng cua truc truyén dong gay ra voi
diém dé khoang 20% dén 30%.

Hinh 4.13 v& so d6 mot hé thong d& truc truyén dong cba gid cdn so (blumin), G day,
vi truc truyén duéi dich chuyén rat it nén thudng do bing 1o xo, truc truyén trén duge d&
bang ddi trong.

Dai 6¢ (1) thudong ding dé diéu chinh d6 cao cia truc truyén duéi. Co cdu tryc vit,
banh vit (2) va con lan (3) dang dé diéu chinh vi tri cua trye truyén trén va thay truc cén.
Truéce khi 18y truc cdn ra khoi gid can, truc truyén trén & vi tri thdp, con doi trong duge nang
lén, con lan (3) chdt vao phia dudi clia d6i trong (4). Boi vi nhu d3 néi & trén d6i trong duge
thiét k& theo nguyén tic “qud can bing” nen khi thay truc can vi tri clia true truyén 1a do vi
tri ¢clia con lan (3) quyét dinh.

Cong dung clia 15 xo (5) 1a chin mot phdn trong lugng clia tryc truyén trén, déng thai
dé khir do léch tam & tam quay (6) n6i md kep (7) va truc truyén.
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Hinh 4.12. Co cdu dd truc truyén dong (dung cho luong di dong cta truc < 100 mm):
1- truc truyén dong; 2- bac truc; 3- 10 xo; 4- écu; 5- xilanh.
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Hinh 4.13. Co cdu dd truc truyén dong cd 16n.

4.5. Truyén dong banh rang

Hop banh rang chit V c6 nhiém vu truyén moémen xodn tir dong co chinh di vé cac truc
c4n voi cling mot tri s6 vong quay (vi vay né con duge goi 1a hop dong t6c).

Bénh rang ciia hop déng t6c trong hdu hét cic mdy cén 1a rang chir V hoac hai banh
rang nghiéng chéo tir hai bén vao gilra. Géc nghiéng cla ring B < 30°. Viéc tinh todn banh
rang chit V tuong tu nhu tinh todn rang nghiéng (xem gido trinh Chi tiét may).

Géc an khép thudng 14y bang 20° (ciing c6 khi 1dy 16n hon). Banh riang chit V ché tao
theo do chinh xdc cdp 3, do cing bé mat HB = 500. Vat liéu ché tao thuong dung la thép
40Cr, 45Cr.

Tuy theo cch ldp ghép cdc gbi truc co thé chia hop banh rang chit V ra 4 loai (hinh 4.14).

Lapd )
|18

1=
.ﬁ.
+.

& ot JI§H
N !
a) c) d)

Hinh 4.14. Cic kiéu loai hop banh rang chit V dung trong méy cdn (theo hinh thic 1ap g6i).
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- Loai cot ding cao (hinh a) loai nay ¢6 uu diém 12 néu g6i d& truc bi mon hay bi
hong thi c6 thé thay duoc, khong anh huong dén hop bénh rang chir V. Viéc lap ghép ciing
don gian.

- Loai cot ding thép (hinh b) loai nay chi c6 g6i d& tryc, ngoai ra phai khoét 16 trén
than ciia hop banh rang chit V dé lam g6i d& truc. Loai nay it dung.

- Loai than hop gém 3 hoic 4 phén (hinh c), mbi phdn mot goi d& truc. Nhuoc diém
loai nay la do cimg viing khong cao, g6i 6 giita thudng bi gay.

- Loai than hop b6 ding (hinh d). Loai nay tao thuan lgi cho mai nghién rang, nang do
chinh xdc an khép, nhung phai c6 bién phdp kin khit chong 1o ri dau. Két cdu nay thuong
ding trong mdy can day, mdy cdn hinh cd nho.

Tuy theo céch lap ghép trén nén c6 thé chia hop banh rang chit V thanh hai loai (hinh
4.15).

didu vao

Hinh 4.15. Hai phuong 4n lap ghép Hinh 4.16. Boi tron hop bénh rang.
hop banh rang.

- Kiéu ddy bing (hinh a) khi ldp ghép toan bo ddy hop niam sat trén nén moéng.

- Kiéu ddy 16i, khi 1ip ghép chi c6 mot phdn ddy hop nim sat trén nén méng (hinh b).

Vé mat 6n dinh va tinh chat ch€ tao thi kiéu (a) 16t hon kiéu (b). V& mat thong gi6 thi
nguagc lai

O do banh rang chit V thudng 1a 6 trugt. Vi vay néu dung 6 bi thong dung thi dudng
kinh ngoai ctia & bi rat 16n khong cho phép ghép hai 6 bi cha hai hodc 3 truc rang lién nhau.
Tuy vay gin day xu hudng dung 4 bi bon hang bi loai dac biét c6 dudng kinh ngoai nho. Uu
diém cia loai nay 1a chiu duoc tai trong 16n.

Cich tinh momen va buléng nén ctia hop banh rang chir V cling giong nhu céch tinh
than gi4 can. Cic loai banh rang duoc boi tron bing heé théng dau tudn hoan (hinh 4.16).

4.6. Hop giam toc

Nhu phan trén da néu, nhd c6 hop giam t6c ta c6 thé dung loai dong co dién c6 vong
quay tuong doi 16n va c6 thé 1dp thém banh da (néu dong co c6 s6 vong quay 16n thi kich
thuéc vo lang da c6 thé nho) dé din dong mdy cdn va nhd vy c6 thé giam duge chi phi dau tu.
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Néu ty s6 truyén i < 9 thi ding hop giam t6c mot cap. Néu ty s6 truyén i = 9 + 35 thi-
dung hop giam t6c hai cap. Trong méy cdn thuong it ding hop giam t6c ba cdp trd 1én.

Tinh todn hop gidm t6c dung trong may cén vé can ban giéng gido trinh Chi ti€t mdy,
nhung phai chi § rang bdnh ring & day thudng tuong d6i 16n, phai c6 két ciu phit hop cho
ché tao va lap rép (tham khéo hinh 4.17). Dé tang kh nang truyén lyc va giam nho kich
thu6e, banh rang Novikov dang ngay cang dugc sir dung rong rai.

Dé tranh bulong canh 6 bj kéo dut cdn phai b6 tri hop giam t6c phit hop véi chuyén
dong cihia vat cdn (tham khao hinh 4.18).

Céc bo truyén clia hop giam t6c phai dugc boi tron that t6t bing he théng dau tudn hoan.
Hinh 4.19 thé hién hop giam t6c mot cdp (hinh a) va hop giam t6c hai c4p (hinh b), trong dé
g61 dG truc ra va truc vao ctia hop 6 1dp vong lech tam dé didu chinh khe hé khi bi mon.
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Hinh 4.18. Quan h¢ gitta cdch b6 tri hop giam t6c v6i chiéu
chuyén dong ctia vat cdn, trang thai chiu luc ciia buléng canh 6.
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Hinh 4.19. Mot s6 két cdu hop giam tdc dung trong mdy cén:
a- hop giam t6c mot c&p; b- hop gidm téc hai cap.
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PHAN II
THIET Bl PHY TRQ
KHAI QUAT VE THIET Bl PHU TRO

1. Phan loai thiét bi phu

Trong xudng cdn, nhiing thi€t bi co khi phuc vu cho thiét bi chinh (May cén) bao dam
hoan thanh qud trinh cong ngh¢ can déu thuoc thiét bi phu. Vi du: cdc thi&t bi dua kim loai
vao 1o nung réi tir 1o nung dé€n gid can, tr& 1at phoi trong qué trinh cén, cit bd ddu dudi, chia
doan vat cdn, nan cuon, phan loai, xur 1y bé mat, déng ddu, nhap kho, ...

Trong xudng can hién dai, nhilng cong viec trén déu duge co khi héa va tu dong hoa.

Két c4u vh hinh thitc clia cdc thiét bi phu rat da dang. N6i chung ¢6 thé chia thiét bi
phu cla xudng cin lam ba loai chinh sau:

1. Cdc mdy lam thay d6i hinh ddng ciia kim loai (sdn phdm cdn) hay con goi la cac
mdv gla cong, niue mdy cdt, mdy cuwa, mdy cuon, mdy ndn, ...

2. Cdc mdy van chuyén: cdu tryc, hé théng con ldn, xe ché théi, may day, mdy Idt,
ban ndng, san lam REUAL, . ..

3. Cdc thiét bi khdc: thiét bi do kich thutdc, thiét bi ma, thiét bi déng géi, ...

2. Ché do lam viéc va hinh thirc din dong cla céc thiét bi phu

Cic thiét bi phu clia xudng cin thudng lam viéc theo ba ch€ do sau:

[. Ché'do lam viéc dai han (lién tuc)

Nhimg thiét bi lam viéc theo ché& do nay khong phiéu 1m nhw: mdy cua, may nin,
méy cit dia...v2 thuong ding dong co khong déng bo ba pha dé dan dong. Né&u yéu cdu thay
d6i e do co thé dung dong co khong dong bo kich tir song song. Néu yeu cdu diéu chinh
t6¢c do dong ca tuong d6i 16n ¢6 thé ding dong co mot chiéu ¢6 hé chinh lwu riéng.

2. Ché' do lam viéc ngdn han

Nhiing thiét bi lam vigc theo ché do nay khong nhiéu chi ¢6 & co cdu thay tryc cdn, co
ciu chinh kich thudc, véi thoi gian lam viéc ngan, thai gian nghi dai. pDé dan dong thiét bi
nay thudng dung dong co khong déng bo ba pha, nhung cling cé thé dung xilanh khi nén
hoac xilanh thiy luc.
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3. Ché'do lam viéc ngdn han ldp lai (hay ché dé khdi dong)

Phin 16n cédc thigt bi phu trg cla xudng cdn lam viéc theo ch& do nay. Vi du: mdy lat
thép, dudng con lan canh gid cdn dao chiéu (dudng con lin cong tdc)...dac diém cha ché do
nay la may ham phanh thudng xuyén, c6 thé méi gi® 1500 14n hodc nhiéu hon. Vi vay diéu
kién lam viéc rit nang né. D€ din dong thiét bi nay thudng ding din dong bing cic loai
dong co dién chuyén dung trong nganh luyén kim trong dé c¢6 cdc loai déng co bién tin. Khi
van chuyén cdc vat cdn v6i cdc hanh trinh nhé thudng din dong bing khi nén. Vi vay két
cdu cha may s& nho gon, khédi dong, phanh him rat nhanh.

Ngoai 3 ché do 1am viéc da néu trén, mot s& thiét bi phu trg cla xudng cdn ¢6 thé lam
viéc theo ch€ do déng - ngat.



Chuong 5
MAY CAT

5.1. Céac loai may cat thudong dung trong Xuong cin

Pé phan doan san phdm cén ¢6 thé ding nhi€u loai may va thiét bi khdc nhau. Trong
Xudng cdn thép thudng ding loai méy cét véi hai ludi dao (vi vy ¢6 thé goi tat 1a kéo cit). Ban
than loai thit bi nay ciing ¢6 nhiéu loai, ching thudng dugc chia thanh bon nhém sau day:

1. May cdt ludi dao song song (hinh 5.1a)

( day hai loai ludi dao dat song song v6i nhau, loai may nay dugc dung dé cat kim
loai & trang thdi ndng (cé thé goi la médy cdt néng) va thudng b tri sau may cdn khai phoi,
may cén phoi va ciing c6 thé ding dé cat ngudi thép hinh.

2. Mdy cdr ludi dao nghiéng (hinh 5.1}

U day hai ludi dao duge dat nghiéng vi nhau mot géc nao d6. Loai mdy nay thuong
diing dé c4t néng hoac cat ngudi thép tim, thép dai, cling ¢d thé duing dé cdt thép day thanh
b6, thép hinh.

Hinh 5.1. So d6 c4c loai mdy cit:
a- may ¢4t dao song song; b- méy cét dao nghiéng; ¢- may cit dia.

156



3. May cdt dia (hinh 5.1¢)

( day hai ludi dao duge ché tao thanh hinh dia quay nguge chidu nhau. Loal may nay
chil yéu dimg d€ cit nguoi thép tém, thép dai, cit tdm thanh nhiéu dai, ciing c6 thé dung dé
cét nguoi thép day thanh bé (cat ngang).

4. Mdy cdt bay
Pay 1a loai may cét ngang vat cdn khi dang chuyén dong. Loai may cat nay s€ dugc
nghién ciu & mot chuong riéng.
§.2. Co s& 1y thuyét qua trinh cat kim loai
5.2.1. Qud trinh cdt
Qué trinh cit kim loai dugc chia thanh hai giai doan (hinh 5. 2)
1. Giai doan ép vao kim loai: Hai ludi dao t¥ vao bé mat kim loai lam X0 léch cédc thd
kim loai nhing chua lam dut ching.
2. Giai doan cit:
Hai ludi dao tiép tuc ép sat vao nhau lam cdc thé kim loai bi trugt va tdch khoi nhau.
5.2.2. Tré luc cdt
Dé nghién ctfu cic luc téc dung 1én dao (hinh 5.2), mot s& gia thi€t da dugc néu ra:
1. Bd qua trong luong cla bin than vat cit.
2. Khe hd giita hai ludi dao theo phuong ngang (phuong vuong géc véi phuong tién
vao cia hai dao bang 0).
3. Ap luc phan bs déu trén mat tiép xtic gidia dao vi kim loai (trén bé mat ngang va
mat diing) va bang p.
Trong hai giai doan ép vao, téng dp luc 1én kim loai la:
P = pbx (5-1)
trong d6: p - luc don vi;
b va x - chiéu rong va chiéu dai ctia doan kim loai bi ép (mm).
Quan he giita lyc cit va lyc ddy ngang T dugc xét trong di€u kién can béng cla vat cat
v6i phuong trinh bang momen:
Pa = Tc (5-2)
trong dé a va ¢ lan lugt la khoang cach gilta cdc luc tap trung clia dao va kim loai trén
phuong dimg va trén phuong ngang.

e~}

Vi gia thigt 3 ta cor

T
0,5z

o "
h

L}

T=P Prgy (5-3)

d

trong d6 z 12 do sau cit tuyet doi.
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Nhu vay, néu 7y tang thi luc tang. Vi vay trong may cét thuong ding tdm ép hay ban

ép dé giam luc ngang

N (5-4)
[F:44
€= h -5z (5-3)
_ cos Y
K&t hop cac biéu thirc(5-2), (5-4), (5-5) ta co:
0,5z
T a t
e
- 0,5z
cos Y
tgzy( b —0,5z]:0‘52 \,
cos ¥ o
1 0,52 z
21g ? - = = =
'8 Y[cos ¥ h J h )
2tg 2y z 2 z 1 h
— L= =1 +1)= ——5
cos ¥ h (g Y ) h cos
2tgysin y = 2tg2y = %
0.52‘ N PR z \ -
tgy = (5-6) Hinh 5.2. Qui trinh cat va phan tich tyc.

h
K&t hop (5-6) v6i (5-4) ta ¢co:
x =+4/0,5zh (5-7
P = pb+/0,5zh - (5-8)

Nhu vay P 1a mot ham s6 béac hai d6i véi z va duge biéu thi bing dudng cong A trén
dé thi P(z) (xem hinh 5.3a).

") . A Ty

Praf-------x Prast--=---: Tmax[f """ ">
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Hinh 5.3. Quan hé luc cét, tr& luc cdt va do sau cat.

£y
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Giai doan cét

Luc cit cia dao tdc dung lén kim loai Ia:

P=Tb[ h ~z), N hay kN (5-9
Cosy

trong dé: T trd hee cat (MPa).

Nhu vay trong giai doan cit, 4p luc P 12 mot ham s6 tuyén tinh d6i véi do sau cat
tuyét déi z, (xem dudng cong B hinh 5.3a).

Vé ly thuyét ma ndi tir toa d6 giao diém haj dudng A v B c6 thé xdc dinh tri s& luc
cét cuc dai P, va do sau cit tuyét doi zyg.

Thure nghiém cho thay ring quan hé gilta huge cit P va do sau cat tuyét doi z (xem
hinh 5.3b) cé nhing khdc biét so vdi dudng cong 1§ thuyét nhy sau:

- O giai doan cét dudng cong thay déi tir tir khong bi gdy khiic dot ngot nhu & giao
diém cHa hai duding cong 1y thuyét A va B.

- Khi hai Iudi dao ép vao dén mot Lic ndo d6 cdon mét phin kim loai chua bi usi dao
ti dén ciing tdch ra dot ngodt véi gy < 1.

- O giai doan cét bdi vi T khong phai 1a hing s& nén khi z tang thi P giam. Khi z tang
dén mot mie do nao d6 thi vét nift xudt hién va kéo daj do d6 P gidm cang nhanh.

- Néu dat € = z/h (hé s6 cit sau wong d6i) thi P ciing 12 ham s6 bac hai d6i vdi e. Dé
tién nghién ciu luc cit do thi P(z) dugce thay bang d6 thi t(g) nhu trén hinh (5.3¢).
5.2.3. Cdc nhdn t6 dnh hudng dén luc cdt

1. Tinh néng ciia vdt lidu

Khi giéi han bén tang thi luc cat tang. Vikhi d6 tinh don tang, vét ndt kéo dai (hinh 5.4b).

2. Nhiét dé

Nhiét do cit cao thi luc cat P nho &, ting (hinh 5.4a).

3. Khe hd ngang giita hai lwéi dao

Khe h& ngang A tang thi P gidm g4 tang. Chinh vi vay c6 nguoi tang khe hé A dé giam e
cit P. Nhung khong thé tang A qud 16n vi né dnh hudng dén chat lugng vét cat (hinh 5.4¢).

4. Bdn kinh géc luon cua ludi dao

Bén kinh géc luon clia [udi dao r gidm thi P giam (hinh 5.4d).

5. Géc cua ludi dao

Gée cha ludi dao o gidm thi lue cit P gidm va tu6i tho cla dao ciing giam. nguoi ta
thudng chon o = 907 (hinh 5.4d).

6. Toc do cdt

Né6i chung t6c do ¢t tang thi luc cit tang lén (hinh 3.4e).

159



P T, P A
f; /f_j_.( T 3
S
3 [ e
TI<Te Ty O 1> Oha > Oy A <Ay, v, > v
a) b) c) d) e)

Hinh 5.4. Céc nhan t6 anh hudng dén luc cit
D€ tinh todn luc cit ngudi ta thudng ding m6i quan hé trd luc cit T va do sau cit
tuong déi €. Nhiéu thue nghiém da ti€n hanh, nhiéu dudng cong t(¢) da duogc xay dung. Trén
hinh 5.5 va 5-6 1a mot trong s6 dé.
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D¢ nén sau twong doi € % £ 9%
Hinh 5.5. Duong cong tré luc cit don vi Hinh $.6. Duong cong tré luc cit don vi
ciia mot s6 loai thép cit nguoi. cua thép it cacbon (0,13 + 0,2).

5.2.4. Tinh luc cdt, cong cdt, momen cdt va cdch chon cong sudt dong co ciia mdy cdt dao
song song
1. Luc cdt P
Khi cét c6 dién tich tiét dién ngang 1a Fy v6i diéu kién quan hé dudng cong &(1) da
cho trude thi lyc cdt P duge tinh theo cong thic:
P= 1.F,
Prax = TmaxFo (5-10)
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Néu khong c6 sin dudng cong t(e) thi ding tng sudt tuong duong gilra tr& luc cat

(fing suat cat) v6i gidi han bén o,
Tax = KOy (5-11)

Trong d6 k 1a he s6 chuyén déi gi6i han bén kéo sang gi6i han bén cat. Thong thudng
ldy k = 0,7 =+ 0,8.

Trong thuc tidn phdn 16n m4y cit dao nghiéng va mdy cit dao song song sir dung co
cau truc khuyu, luc cat P duge tinh theo quan hé géc quay o va dugc xét trong moi quan hé
clia vong tron ma sét tai cac khp quay clia co cdu quay con trugt OAB nhur trén hinh 5.7.

Luc tdc dung lén tay bién sé€ la:

P
Psg = 5-12)
AB ™ cos(B+y)-fsin(B+y) (
trong dé6: B - géc lac cua tay bién ing v6i géc tay quay o
sinf = (R/L)sina : (5-13)

R - bdn kinh tay quay;
L - chiéu dai tay bién;
f - hé s6 ma sét giita ban trugt dao va ranh dao, n€u géc ma sdt 1a ¢ thi:
f= tgo; (5-14)
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Hinh 5.7. So dé phan tich luc cat trén co cdu truc khuyu
c6 xét téi anh hudng clia ma sét.
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v 12 géc tao bdi phuong tac dung cua lyc tay bién c6 tinh d&n anh hudng cia ma st &
hai khép néi va dudng tam tay bién.

siny=PATPB
I
hoiic siny =p’*—;p-‘3- (5-15)

Trong d6 p, va py ldn lugt 1a bdn kinh ban kinh ma st cha cdc khdp quay A va B.

Khi chiéu dai tay quay (do lech tam R) vi chiéu dai tay bién L. da biét ¢6 thé thong
qua phuong phdp d6 gii tim ra duge hanh trinh trugt H va géc quay cla tay quay o (dudng
cong H = f(a) nhu trén hinh 5.8. Thong qua dudng cong nay cd thé tim quan hé P = f(z)
thanh quan hé P = f(a).
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Goc truc khuju o

Hinh 5.8. D3 thi quan hé gita hanh trinh dao H va goc quay a.

2. Luc ép ngang T
Luc nay chua dupoc nghién cttu day di nén duge tinh theo cong thifc thuc nghiém sau:

Liccitcébandd: T= (0.1 +0,18)P (5-16)
Lie cat khéng c¢6 ban d&: T= (0,18 = 0,35)P (5-17)
3. Céng cdt

Tir d6 thi t(g) ta c6 thé tinh cong cdt nhu sau:

By
A=Fgh [tde (k]) (5-18)
0

iy
Goi a= I‘rds la cong don vi (Nmm/mm’). Vi cong don vi a ¢6 thé tinh theo cong thifc:
1]
a= T8y (5-19)
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trong d6: Ty, - tro luc cét trung binh nén ta cé:
A= Fyha (5-20)
Néu chira ¢6 dudng cong t(e) thi cung dung 1y thuyét wong duong giita trd luc cat véi
gidi han bén opva do cit sau tuong doi € vdi do gidn dai trong déi 8¢
trong do: Ty = Ki.Op (5-21)
g4 = Ky0g (5-22)
k, - hé 56 ti 1¢ gitta gidi han bén vA gidi han cat trung binh k = 0,6:
k, - hé sO ti 1¢ gilta lugng gidn dai tuong 461 khi bign dang dan héi va lugng cat sau
tuong 461, thong thuong ky= 1,2 +1,6.
4. Momen tinh
Nhu da néu & trén phén 16n cic may cat dao song song va ca dao nghiéng sir dung co
¢4u truc khuyd, truc léch 1am. Dé tinh todn do bén cho truc truyén va cong sudt dong co can
phai xdc dinh dugc momen tic dung lén truc léch tam:
M, = M+ M+ Mg (5-23)
trong dé: M, - mémen tinh t4c dung 1&n truc 1¢ch tam;
M, - momen cdt tdc dung lén truc léch tam;
M, - momen ma sat quy vé truc léch tam;
M, - momen chay khong quy vé truc léch tam,
Bai vi dudng kinh truc léch tam khd 16n, ma st 16n hao tai d6 khong nho, khong thé
6 tinh theo hiéu sudt ma phai tinh todn cu thé.
Moémen cit va momen ma sdt thudng duge x€t trong m6i quan he clia vong tron ma
st tai cdc khop quay nhu tren hinh 5.7. San d6 quan he gilta momen cat M, va gbc quay cua
truc léch tam o dugc thé hién trén hinh 5.9.
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Hinh 5.9. D4 thi momen cht M_ va g6c quay o cia truc khuyu.
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5. Tinh chon céng sudt déng co mdy cdt

Trong trudng hop so bd cé thé chon dong co may cét va thoi gian cét.

Nhung vi dong co cfia cila miy cét ¢é thé 1am viéc theo hai ch€ d6 (ch€ d¢ khoi dong
hay ché& do 1am viéc lién tuc) nén dong co mdy céit phai duge chon theo ché d6 lam viéc
tuong tng véi né.

O ché do khai dong, dong co khong mang banh da cong sudt dong co tinh theo ché do
dinh mifc duge xdc dinh truc tiép tr tri s& momen tinh cic dai tc dung & truc léch tam:

M,, = | (5-24)
Kni

trong dé: My,,, - mémen dinh mic cha dong co,

M,,.x - moémen cye dai & truc léch tam;
i - ti s6 truyén chung tir truc dong co dén truc léch tam;
n - hiéu sudt truyén dong;
K - hé 56 qud tai cia dong co.
3 ché do lam viec lien tuc, dong co mang banh da, khi chon céng suat dong co ¢6 thé
dya vio moémen tuong duong tinh todn tir dé thi momen tinh (nhu trong phén tinh todn
momen cin c6 mang banh da) hoac tinh theo cong thife:

M, =ZMcitci (5-25)
tck
trong dé: M,, - momen tuong duong tac dung Ién truc dong co (Nm);
M. - moémen cit finh & 14n cdt thit i (quy déi vé truc dohg cd) (Nm);
t.; - thoi gian cét & ldn thit i (s);
tx - la thoi gian chu ky cit (s).
Momen dinh mic dé chon dong co la:
My, = (1,15 + 1,3)M (5-26)
5.2.5. Tinh todn luc cdt, cong th va cong sudt cua mdy cdt dao nghiéng
1. Ddc diém
Vi qud trinh ¢it giita hai ludi dao tao géc léch o nén qué trinh cat c6 nhitng dac diém
sau; (xem hinh 5.10).
 Ludi dao va vat cét chi ti€p xiic nhau trén mot phan chiéu rong
- Dién tich tang tir O dén cyc dai. Day la thoi ki bat ddu cat.
- Dién tich tiép xiic gilt & gid tri cyc dai. Day 1a thai ki 6n dinh.
- Dién tich tiép xdc giam tir cuc dai vé 0. Day Ia thai ky ket thic cat.
o Trong thdi ky 6n dinh Iuc cdt c6 gia tri cuc dai va ¢6 dinh (ing v6i dién tich cit 16n
nhat) thoi ki dé do sau cit tuong d6i € t6n tai trong khoang 0 + g,.
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Hinh 5.10. So dé lyc cét trong may cét dao nghiéng.

2. Luc cat (thoi ky én dinh)
L4y mot phan t6 dx dé nghién ctu, trén d6 chiu lyc phan t6: dp, = Qy.dx

trong d6 gy 12 lyc cat don vi chiéu dai clia vung ti€p xuc.

Vi: T= _P_ - —P—
F, bh
. P
trong do: E:qx =q, =Th
dp, = qydx = thdx
P = [thdx
xtga
Vi: €= g
h
dx :-—h—ds
tga
th* h?
Nén: - j——— de=— Itds
tga tga
Vi a= j'cds
h2
Neén: =——a , kN (5-27a)
tgo
Xét dén 1udi dao bi clin, phai tang thém 10 + 15% vao két qua tinh, nghia la:
h2
pP= (1,15+120) —a, kN (5-27b)
tga
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Cdch tinh sau day dugc Xeélikov dua ra, sau dé qua nhiéu thuc nghiém, Noxan da kién

nghi luc céit dao nghiéng (xem hinh 5.11) theo cong thic:

P = PI+P2+P3

tga 1
065, |, 1085 |’

opy X

P=|1%z kN (5-28)

1+

trong dé: P, - luc cit thudn tdy, tinh theo cong thic (5-27):

166

h2
P,=—a ,v6ia= 0,66,.04;
1 [ga a 1a b-Os
P, - lyc 1am cong phédn da cét (ving ED);
etga
d.h

a

Z - hé s6 phu thudc quan hé A = (hinh 5.11b),khi A > 15thi Z = [;

P; - luc 1am bién dang cuc bo phan chudn bi cit (ving AFE )

y - hé s6 xét t6i anh hudng cla khe hd ngang cua hai 1ugi dao (A) va chiéu day vat
cit h: y= A/h

Khi h<5mmldy A = 0,07 h,

Khi h = 10~12mm, ldy A = 0,5 mm;

X la hé s6 xét téi tdc dung cua ban ép (hinh 5 -11c): x =c/h

Lic tinh so bo ldy x = 10

Sau khi tinh phai tang két qua.lén 10 dén 15% dé dé phong dao bi ciin.

P |

N\
2 4 6 8 012 % N c)
b)

Hinh 5.11. Anh hudng cla nhan t6 phu trong mdy cit dao nghiéng:

s

a- anh hudng ctia bién dang; b- quan hé clia z va A; c- anh hudng clia khe hd ngang.



3. Céng ciia mdy cdt dao nghiéng

B&i vi cong cét c6 tri s6 bing tich s6 gitra luc cit va hanh trinh, nén cing mot dién
tich cit nhu nhau hanh trinh bing nhau, thi dit c6 hinh dang thiét dién cat khac nhau thi

cong cét ciing bing nhau. Do dé c¢6 thé d6i hinh chir nhat ABCD thanh hinh binh hanh
ADEF (xem hinh 5.12).

A = P.b.ga, kJ (5-29)

Kz ZZ T A e B
]

[}
o

p-\-l

Hinh 5.12. So dé tinh todn cong cit may cat dao nghiéng.

4. Chon céng sudt dong co cho may cat dao nghiéng

Viéc tinh todn chon cong sudt dong co & day ciing tinh todn chon tuong tu nhu O may
cit dao song song nén khong nhac lai.
5.2.6. Tinh todn luc cdt va cong cdt cia mdy cdt dia

1. Pdc diém (xem hinh 5.13)

May cét dia ding dé cét doc thép tdm dang chuyén dong. Do sau cét tuong d6i dong
déu tén tai tir O dén €4. Trong tinh todn day cung AB va CD thay cho cung AB va CD.

y,
./ \
y \_\
e ..
I & ). mf
<
& F /
~C ax ’
-
e /

Hinh 5.13. So d6 tinh todn mdy cat dia.
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2. Luc cat

Luyc cit dugc tinh theo cong thiic:

P:PI[I+E§E.211, kN (5-30)
85
2
P1 3‘1"‘ a
tgo.
a="1y &y

a la cong cit don vi:
P, 1a lyc cit thudn tdy;
2, duge x4c dinh bing quan h¢ gifta chicu day tdm thép (h) va chiéu rong tdm thép (e).
Khiez 15layz, = 1.4
Sau khi tinh dugc P theo cong thifc trén phai tang két qua lén 10 dén 15% dé tranh dao
bi cun.
3. Mémen cdt va cong cdt
Gia thiét luc P tac dung chinh gilta day cung AB. Momen sinh ra trén hai dia dao la:
M = PDsina, kN.m (5-31)
trong d6: D - dudng kinh dao;
o - gée tao boi phudng chuyén dong cia tdm v ti€p tuyén qua tam cung 11&p xuc
{(d6 chinh 12 géc ap huc).

Néu c6 m doi dia dao thi cong sudt dong co cin thiet s€ la:

Nem XM Mms o kw (5-322)
30in
e M+ Mmg 5-32b
N =2mf 1000Dn ( )

trong d6: k - hé s& xét t&i do mon cha dia, thuong lay k = 1,2 + 1,4,

M - momen cit clia mot doi dia, kKNm;

M, - momen ma sat tai 6 tryc dia quay dao:
M, = Pdf (d dudng kinh ngdng tryc, f hé s6 ma sit tai o)
Thudng 18y M, = 0,02M, kN.m;

1 - hiéu suét truyén dong clia may cdt dia thutng lay 0,93 dén 0,95,

i - ti $6 truyén tir truc dong co dén dia dao;

n - s6 vong quay trong mot phiit cna dia dao, vg/ph;

D - dudng kinh dia dao, m;
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f, - hé s6 ma sdt gilta ludi dao va vat ct (vat cdn) thudng lay 1,2 + 1.4
v - van t8c cla vat cit (vat cdn), m/s.
® Céich xac dinh géc o.
Vi D.cosa + EF = a (trong d6 a 1 khoang cdch tam hai dia dao)

A=D-S (trong d6 § la lugng tring dao hai dia).

D _EF_3
cosa=2 2 2 _S+EF
D D
EF:AB+BD:h+h—hsd =h(1—ed /2)
2 2
S+h[1—%"]
cospt=1 - ————-—=— (5-33)
D

5.3. Co ciu va nguyén 1y lam viéc clia mot s5 may cit dao song song va mdy cit dao
nghiéng

Trong thuc tién tén tai rdt nhiéu kiéu mdy cit dao nghieng va mdy cit dao song song,

ciing c6 thé dudi cdt 1én ciing ¢6 thé trén cit xudng, ciing c6 thé kiéu kin (kiéu khung) ciing

c6 thé kiéu hd (kiéu cong xon) ciing c6 thé din dong bing dién hoic din dong bang khi nén.

Sau day sé gidi thieu mot s6 mdy cit thuong gip va chi tim hi€u nguyén ly lam viéc,
cdch tinh todn mot vai chi tiél dién hinh.
5.3.1. Gidi thiéu mét s6 mdy cdt thuong gdp

- Trén hinh 5.14 13 so d6 méy cit truc khuyu don cét trén xudng, va trén hinh 5.15 1a
hinh v& két ciu mot mdy cit dudi 1én vai lyc cét 1a 2000 tan.

- Trén hinh 5.16 1a nguyén 1y 1am viéc va hinh v&, két cu mdy tryc khuyu don, tay
bien di truot cat trén xudng va trén hinh 5.17 v& két cdu mot mdy cat do véi lyc cét 160 tan.

- Trén so d6 5.18 v& so d6 nguyén 1y lam viéc cha kiéu mdy cit thanh gidng.

- Trén hinh 5.19 v& so d6 nguyén Iy 1am viéc cha kiéu mdy cét tryc khuyu kép ¢6
ban ép.
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Hinh 5.14. So dé may cit truc khuyu don cét trén xudng.
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Hinh 5.15. So d6 mdy cit truc khuyu kép cét dudi lén:
1- than gia; 2- ban dao trén; 3- ban dao dudi; 4- ban kep; 5- ludi dao; 6- thanh dém;
7- truc khuyu dudi; 8- Truc khuyu trén; 9- thanh gidng; 10- xilanh can béng; 11- co cau day.
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Hinh 5.16. Nguyén 1y 1am viéc ctia méy cat truc khuyu kép cat dudi lén:
a- vi tri tay bién khi khong cat; b- vi tri chudn bi; c- vi trf cudi cung clia ban kep dao; d- két thuc qua
trinh c&t: 1- ban truat cung dao dudi; 2- truc khuju; 3- tay bién; 4- truc ban dao trén; 5- xilanh can
b&ng dao trén; 6- canh tay don can béng; 7- don ganh; 8- ban kep; 9- xilanh ban kep; 10- ban truot
dao trén; 11- than gia; 12- con Ian trude san; 13- con lan sau san; 14- khi nén hoan xung.
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Hinh 5.17. So dé dong ciia mdy cit don bdy dang kin cat dudi lén:
1- than dé may; 2- don bay dudi; 3- ludi dao dudi; 4- ludi dao trén; 5- ban truot trén; 6- don béy
trén; 7- truc ¢8 dinh: 8- truc tya; 9- thanh giang; 10- truc ndi; 11- thanh néi; 12 - truc khuyu;
13- banh rang di dong; 14- banh rang dan dong; 15- co cau truc vit.
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Hinh 5.18. So 6 nguyén 1y clia kiéu mdy cét thanh ding:

a- trang théi ban dau; b- dao trén dimg lal; c- dao dudi di 1&n; d- dao dudi di 18n tién hanh cat.
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Hinh 5.19. So d6 nguyén 1y mot s6 mdy cat truc khuyu kép c6 ban ép:
a - kiéu dan dong trén, déi trong khi nén hoan xung; b- kiéu dan dong dui,
ddi trong 16 xo hoan xung; c- kiéu dén dong du6i khi nén hoan xung.

5.3.2. May cadt dao song song truc khuyu kép kiéu Xélilov - Tévarski (hinh 5.20)

Day ciing 1a mot loai may cat truc khuyu kép c6 ban ép nhu trén hinh 5.19a nhung
dung 10 xo d6i trong hoan xung. Mdy cét nay dung dé cit néng phoi thép hinh c& 16n.

1. Mt 56" yéu cdu truyén déng

Chuyén dong cta truc néi (truc Céc dang) dugc phan thanh ba nhénh:

- Chuyén dong lén xuéng cia ban ép.

- Chuyén dong 1én xuéng cua ludi dao trén.

- Chuyén dong lén xuéng ciia ludi dao dudi.

Trong qud trinh lam viéc truc khuyu léch tam kép ABC khong c¢6 dinh & mot vi tri

a1}

nao. Vi vay truc nay con duge goi 1a “truc néi”.
- Than dao trén chi doi chuyén trong ranh ctia than dao duéi.

- Than dao duéi di dong trong ranh ciia gid may.

-Tis¢ ER_AB_, (5-34)
DO BC

- Ban ép ludi dao trén ludi dao duéi déu chuyén dong theo phuong thing dimg.

- Biém E va D chi lic qua diém O. Diém B lic quanh diém D. Piém A lic quanh diém F.

- Lic chua cat, mat ban ép va lui dao trén ¢6 khe hd ¢6 dinh. Diéu nay cho phép ludi
dao dudi c6 moét hanh trinh chay khong.

- Trong qua trinh cét ban ép va ludi dao trén cung di 1én v6i mot t6c do nhu nhau.
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Hinh 5.20. So d6 nguyén 1y lam viéc ctia mdy cét truc khuyu kép kiéu Xeélikov — Tovarski.

2. Qud trinh lam viéc
" 1- O vi tri ban ddu nhd cdc trong lugng ban than, ban dao dudi & vi tri cudi cling, va

nhd vao déi trong ban dao trén & vi tri trén cung (hinh a).

2- Ban ép di xudng vi lic d6 trd lyc trong ban ép nay 1a rat nho. Piém B va C quay
quanh diém A nhung diém C chi trugt xuéng. Do d6 diém A lic quanh diém F (hinh b).

3- Ban dao du6i di 1én diém B ding vén diém A va C quay quanh diém B (hinh c).

4- Bit ddu cit diém C ding yén, diém A va B quay quanh diém C, diém F titc ban dao
duéi cung di 1én (hinh d).

5- Qua trinh cat két thiic doan thép bi cét roi Xuf)'ng va dugc chuyén di (hinh e). Qua
trinh cit & day 1a ch€ do cat toan vong (hay cdn goi la ch€ do cat toan chu ky) xem hinh
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5.21a. Qué trinh ndy chi thich hop v6i vat cit ¢6 chiéu cao 16n (x4p xi hanh trinh tdi da clia
mdy). N&u vit cét c6 do cao twong d6i nho thi phai diing ché do cit khong toan vong (xem
hinh 5.21b).

vi tri'chd it 147 sau , ;- vidri doc chida quay cho cdt ln Sau
3 v b bdt ddu cdi . . P g g
/ v i bdt ddu cat lén dau

Vi trd chd cdt 135 45 theo

. EA ~ A
vi tri bt ddu cat ldn sau

cét xong lan trude

- .k.\ v'
. cat xong . cfit xong l4n sau
Hinh 5.21. So d6 ché do cét toan vdong va khong toan vong.

3. Pdc diém mdy cdt kiéu Xélikov - Tovarski

- C6 truc ndi léch tam kép.

- V&t cit ¢6 do chinh x4c cao (nhd vioe quan hé chuyén dong wrong d6i gifta ban dao
trén dudi va ban ép).

- Chi ¢6 tay bién chiu luc cit, gid miy va dudng con lan khong chiu lyc cat. Vi vay
két cau mdy rat gon nhe.

- Nhé ¢6 d6i trong xung lyc giam di 15 rét,

- Ba via ¢6 hudng di 1én khéng can trd chuyén trd vat cén trén dudng lan.

- Quan heé gifra luc €p va luc can bang (hinh 5.22).

E

D 0
E D
Ra R 3 O

L ‘b : GE; RO
0 \ Re

1‘ F

Gi
LQl:b -

Hinh 5.22. So d4 tinh luc ép va luc can bing.

bat: Q - huc ép;
Q4. - Juc can bing do doi trong tao ra;
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Gy, Gy, G3 G4 G5 Gg G5 - 14n luot 12 trong lugng ctia ban €p, tay don OE, thanh
giang DB, truc khuyu ABC, ban dao trén, thanh dang, ban dao dudi;
R, - phan lyc tai diém E;
R, - phan luc tai diém D;
R, - phan lyc tai diém O.
Xét rieng mot khau can bang, viét phuong trinh can bing lyc:

Y =0; Q= R.+G (5-35)

R,+R,~Ry = 0 (5-36)
Xét 2 khau can biing, viét phuong trinh can bang luc:

SM, = 0; 2Rg—~Rp-G, = 0 (chi ¥ ti I¢ di néu) (5-37)
Xét toan bé mdy (trir tay don va d6i trong) & trang thdi can bang:

Ry = ZG-Qqu (5-38)
Téng hop ca bon phuong tim duge quan hé gilfa luc ép luc can béing va trong lugng cdc khau:

Q = £G+G, - Qu (5-39)

5.3.3. Mdy cdt dao song song truc khuyu kép kiéu ddn dong dudi, khi nén hodn xung

Trén hinh 5. 23 1a so dé két cau va trén hinh 5.24 1a so d6 nguyén 1y lam viéc cla loai

mdy cdt ndy. Vi n6 c6 nhiéu diém tuong tu nhu mdy cat kiéu Xelikov - Tovarski (két cdu
cdn gon nhe hon nén khong nhac lai & day).
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Hinh 5. 23. Gian d6 két cdu mdy cét dao song song truc khuyu

kép kiéu dan dong dudi khi nén hoan xung:
1- dong co; 2- bo khdng ché; 5- hop gidm tdc; 4- khdp néi Cac dang; 5- xilanh can
bang truc ndi; 6- truc léch tam; 7- ban dao dudi; 8- tay bien; 9- than may;10- ban dao
trén; 11- truc tam; 12- xilanh ban ép; 13- ludi dao trén;14- ludi dao dudi; 15- 16 xo;
16- xilanh can bing ban dao dudi; 17- xilanh can bang ban dao trén; 18- ban ép.



Hinh 5.24. So d6 nguyén 1y lam viéc ciia mdy cét dao song song Kép
kiéu din dong dudi, khi nén hoan xung:

a- vi tri ban déu; b -dao trén ha xudng; ¢ - dao trén dung dao dudi di xubng vi tri

cao nhat: d- dao dudi ha xudng vitri th&p nhét; e - dao trén trd vé vi tri ban dau

5.4. Chon va phan tich thong s6 mady cit dao song song va dao nghiéng
5.4.1. Mdy cat dao song song

My cit dao song song c6 ba thong s6 chu yéu sau:

1. Théng sé lam viéc

- Luc cat P.

_ Gidi han bén oy, clia vat cat.

- Tiét dién ngang cta vat cat F.

- S6 1an cit t6i da trong mot phiit (hay con goi 1a s6 chay khong 1y thuyét).

Trong d6 thong s6 vé luc cit P xéc dinh theo phdn da néu & trén. Trong trudong hop
yéu ciu do chinh xac khong cao, cO thé chon luc P theo cong thic sau day:

- Catnéng P =0,.860,F.

- Citnguoi P =12 g0,k

177



2. Théng sé két cdau (xem hinh 5.25a)
- Hanh trinh cha ludidaoH H = H;+j+q+S (5-40)
trong d6: H, - khoang cdch tir duong lan dén ban €p, thong thudng chon:
H, = hp, + (50 = 75) mm.
h,,. - do day vat can tinh bang mm;
j - khoang h¢ giita ban ép va ludi dao trén;
S - do trung dao thuong chon S = (5 + 25) mm;
Q - d6 hd dudng lan va ludi dao dudi, thuong ldy q = 5 + 20 mm.

a)
3
s

b g

!

4\

i) ' 180
soc,

Hinh 5. 25. Quan hé hanh trinh cla dao (hinh a) két c&u ludi dao (hinh b).

3. Théng sé luéi dao

Dao thuong lam thanh kiéu nhu hinh vé. O day c6 b6n 1uGi cat lic mon ¢6 thé doi vi
tri 1ap ghép thay nhau dung. O giita dao dot nhimg 16 ¢6 ranh dé ghép bu long dac biét dé dé
phong dao long ra.
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Thuong chon chiéu dai dao: /

(3 + 4 )b, (mm) (cat thép hinh ¢& nho);

I = (2 +4,5)by. {mm} (cit thép hinh ¢& trung);

! (100 + 300) + by,,, (mm} (cét thép hinh ¢ ldn).
Chiéu cao dao hy = (0,65 + 1,5h
Chiéu réng daob, = h/ (2,5 = 3)

Yéu cdu tudi dao phai cé do bén cao, tinh chiu mon t6t. DSi vdi cdc loai mdy cat néng
con yéu cau ldi dao chiu dugc nhiét do cao khong bi “nhu bién”. Vat liéu [am dao thudng 1a:

Thép cacbon cao (0.5 + 0,6)%C.

Thép Cr, Ni.

Hop kim han dap ludi dao.

Mot s6 mdc thép thudng lam Wdi dao nhy CrvSi, SCrv28i, 9Cr, 5SCrNiV, 55CrNi2P ...

D¢ cing cua dao can kén hon 55HRC.

5.4.2. Mdy cat dao nghiéng

Cic thong s6 clia mdy cit dao nghiéng tuong ty nhu 0 mdy cit dao song song, chi ¢6
thém thong s6 géc nghiéng cha dao (o). N&u a tang thi luc cdt P gidm, nhung luc day ngang
T tang, tham chi vat cdt ¢ thé bj ddy ra ngoai.

Thudng chon a = 1,5 + 67 (cit thép tdm mdng).
o = 1,57 + 67 (cit thép tam day).
5.4.3. Mdy cdt dia
D61 v6i may céat dia ngoai cdc thong s6 nhu & mdy cit dao song song c¢dn ¢6 cdc thong
s sau:
- Buéng kinh dia dao (D).
- Chiéu day dia dao (3).
- Khe hd ngang gitra hai dia dao (A).
1. Chon dwdng kinh dic dao D

Vi A =Dcosa+h = D-§
Nén p-_P*S (5-42)
| —cosa

Nhur vay ¢6 nghia 12 dudng kinh dia dao ting khi géc o tang. Ngudi ta thudng chon
dudmg kinh dia dao theo kinh nghiém:

D = (40 = 125)h

(trong d6 h 1a chiéu day vit cat) gid tri I6n dung cho tdm day va trung, gid tri nho ding cho
tdm mong.

Con géc « duge chon nhu & mdy cit dao nghiéng.
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2. Chiéu day cua dia
& = (0,06 + 0,1)D

3. Khe ho ngang giita hai ludi
A=(0,1+02)h

(Gid tri nho dung cho thép mém, gid tri 16n diing cho thép cimg).

4. Luong trung dao
Thuong lay S=(1+3)mm.

Khi cit tim day 16n hon 5 mm c6 thé giam lugng trung dao, thim chi khong c6 luong

trung dao (S < 0) ma c6 khe ha §° = 0,5h.

Hinh 5. 26. Cic thong s6 cua may cét dia.
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Chuong 6
MAY CAT BAY

6.1. Khai quat chung

Miy cit bay la loai may cét ngang kim loai (vat cdn) trong qua trinh dang chuyén
dong; thudng ding dé cit thép t4m, thép day hodc thép phoi cd nhe, ¢& trung. N6 ra doi
trong qua trinh sin xudt ty dong héa va yéu cdu nang sudt cao.

M4y cét bay dugc bé tri trong day chuyén cong nghé, phia trudc né thudng phai bo tri
dudmg con lan dan ligu.

Céc yéu cdu co bin d6i voi mdy cit bay:

1. Phai cit duge chiéu dai dinh tru6e, théa min yéu cdu clia ngudi dung (trong pham
vi dung sai cho phép). D6 1a yéu cdu cdn dinh thucc.

2. Pham vi dinh kich thudc phai rong, nghia 1a ¢6 thé cit duge nhicu chiéu dai kich
thude khic nhau.

3. V&t cit phai bing phang.

4. Téc do cét (thanh phan theo hudng chuyén dong cila vat cdn) phai bang hoac 1on
hon chiit it toc do din liéu, thudng chon v = (1 = 1,03)v,, trong d6 v, 12 vén tdc dan li¢u.

Dé thyc hién cdc yéu ciu trén, mdy cit bay thudng phai c6 cdc cd clu sau:

- Co cau cit.

- Co cdu dinh thudc.

- Co c¢du diéu chinh khe hd ludi dao.

- Co cdu truyén din dong.

6.2. Cac loai may c:it bay
Tiy theo cong dung, két cdu dic diém chuyén dong ctia dao, mdy cit bay dudc chia
ra cac loai sau:
6.2.1. Mdy cdt bay don bdy ldc
Pay 12 loai may cat bay & nhitng th€ hé ddu tién. Loai nay cling khd da dang.
- Hinh 6.1 1a so d6 may cit bay kiéu Etva ddn dong bang khi nén hodc hoi niéc nén,

t6c do cit nho, chi khoang 0,5 + 1,5 m/s; ¢6 thé dimg d€ cét phoi thép 100 x 100 mm. Lic
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xilanh 1am viéc thi dao chuyén dong lac dong thoi tién lai gdn nhau. Liic cat xong, dao trén
vat cit bi vat cat ddy lén o vé vi tri ban ddu. Truéc khi cit, & mat trén va mat dudi cla
piston déu chiu dp luc khi nén. Lic md mdy, khi nén & mat dudi cia xilanh bi ddy ra ngoai.
Sau khi cat xong, khi nén tu dong thay déi chiéu, di vao tu phia duéi xilanh.

- Hinh 6.2 1a so d6 mdy cat bay kiéu don bdy ldc ddn dong bang dién. N6 lam viéc
nhd vao mot truc khuyu kép khién hai ludi dao xich lai gin nhau. Truc khuyu quay mot
vong thi cat mot 1an. Ld xo c6 tic dung lam cho hai 1u@i dao trd vé vi tri cli. Mdy ciing ¢6
t6c do cat nho, chi khoang 0,5 +1,5 m/s. C6 thé dung dé cat phoi thép 100 x 100 mm.

- Hinh 6.3 1a so d6 mdy cét bay kiéu don bdy - dia quay, t6c do cit nhd c6 thé dung dé
cit thép day, thép hinh cd nho (c6 tiét dién nhd hon 30 x 30 mm). Mdy cat bay gbm mot dia
tron (déng thoi 1a banh da), trén c6 14p hai cdn gén dao. Lic mat ddu phoi thép di qua may
béo tin hiéu, mdy cat bay phat lénh khién con lan (4) ép vao cin dao tién hanh cat, sau d6 10
xo (3) s& ddy cdn dao trd vé vi tri cil. T6c do vong cta dia phai 16n hon chiit it so véi téc do
vat can. Nhuge diém co ban cla loai mdy cét nay la t6c do cit thdp, chiéu dai dinh thudc
khong chinh xédc. Hién nay it ding.

May cdt bay kiéu hai dia

Hinh 6.4 vé so dé m4y cit bay loai nay. N6 gom hai dia dat chéo nhau mot géc 60° so
v6i phuong chuyén dong clia vat can. Hinh chi€u van t6c vong clia dia trén phuong chuyén
dong cia vat cit bing van toc clia vat cén. Lic chua cét, vat cdn di vao 6ng dén dat léch vé
bén tréi cia ludi dao. Khi vat cdn gap phai may bdo tin hiéu, 6ng dan quay vao phia dudi dia
dao va tién hanh cat. Dia dao di xu6ng vi tri cii thi 6ng din tr&s vé vi tri bén trdi. My cat bay
nay c6 thé dat t6c do khé cao (khoang 10 m/s), nhung Vet cét bi xién léch.

Hinh 6.1. So dé 1am viéc cia mdy cét bay Hinh 6.2. So dé 1am viéc cha may cat bay
kiéu Etva din dong bang khi nén. kiéu don bdy lic din dong bang dién.
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Hinh 6.3. So d6 1am viéc clia m4y cét bay kiéu don bdy lac + dia quay:
1- Iudi dao; 2- truc ban 16 don bay dra dao; 3- 16 xo; 4- con lan ép.

b)

Hinh 6.4. So dé 1am viéc clia m4y cét bay kiéu hai dia quay:

a- vat can & vi tri trudc khi cdt; b- vat can & vi tri sau khi ct; ¢ - vat
can chui vao 6ng loa dé vao may cén tinh;

1- t4m dan hudng; 2- dia dao trén; 3- tdm dan; 4- dia dao; 5- clra 6ng
loa; 6- vat can chua cat dau; 7- vat can da cat dau.
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6.2.2. May cdt bay hai tang

Day ciing 1a loai may cit bay ra doi khd sém (nam 1918), nhung vin dugc dung rat
rong rii, chli yéu dé cét thép tdm, thép hinh c¢& nho. Hinh 6.5a vé so d6 b tri dao trén tang,
hinh 6.5b vé két cdu clia mot loai mdy cit bay kiéu nay. Loai mdy cat nay c6 c6 t6c do cat
kha cao (trén 15m/s) nhung vin cé nhuoc diém 12 vét cit bi xién léch.

6.2.3. Mdy cat bay tay quay thanh truyén

Loai mdy cit nay ciing ¢6 nhiéu kiéu. Trén hinh 6.6 vé& so d6 mot mdy cat loai nay. N6
6 két cdu khd phic tap, van téc tuong d6i thap. Nhung vi hai mat cét trude cta hai ludi dao
ldc cit & tu thé giao nhau, con hai ludi cit song song v6i nhau nén luc cat giam xuéng ma
vét cat vin phang.

Gia dao dugc lam thanh dang cdn (1). Mot ddu cdn dugc néi vé6i truc khuyu (2), con
dau kia néi véi cin lic (3). Chiéu dai clia cdn nay 16n hon mot it do léch tam cua truc khuyu.
Mot ddu clia cin ldc ndi ban 1é véi khung trugt (4). Liic cét theo ch€ d6 gidn doan (mdi vong
cit mot 14n) thi khung trugt chuyén dong 1én xuéng nhd vao co ciu (6) khong ché€ hanh trinh
chay khong clia dao thong qua truc khuyu (5). Van t6c vong cla truc khuyu nay chi bang
mot nira van toc vong cua truc khuyu (2).

-

SSYZZ
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N

Hinh 6.5. So d6 mdy cét bay hai tang:
a- 14p ghép dao trén tang: 1- truc dén; 2- tang I&p dao; 3- udi dao; 4- tryc dén di;

b- két cu may ct bay hai tang: 1- vd may; 2- thanh dimg; 3- ndp may; 4- bu l6ng gidng;
5- bu léng ghép; 6- tang lap dao; 7- con 1&n dua phdi.
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Hinh 6.6. Mdy cét bay tay quay thanh truyén:

1- ban dao; 2- truc khuju trén; 3- ¢in lac; 4- khung truot, 5- truc
khufu dudi; 8- co c&u khéng ché cat (cu c&u chay khong).

6.2.4. Mdy cdt bay truc khuyu léch tdém

Trén hinh 6.7 v& mot mdy cét bay kiéu truc khuyu léch tam. O day hai 1ugi dao
chuyén dong song phing. Truc khugu kép (9) (BCD) ndi ban 1¢ véi truc lech tam (12) & do
léch tam e. Truc khuyu kép con ndi ban 1€ véi khung kéo (10) thong qua thanh truyén (6)
(AB). Liic khung kéo quay, truc khuyu kép s& dugc quay theo ching van t6c géc. Ludi dao
(15) ¢& dinh trén gid dao (8). M6t ddu gid dao néi ban 1€ véi thanh l1dc (7). Thanh lac nay
néi ban 1é v&i than mdy. Nho sy néi dong gira truc khuyu kép, gid dao va cdn l4¢ ma hai
1udi dao trude thai diém cat thue hign duoc chuyén dong song phing song song véi nhau tao
nén vét cit bing phang.

Thong qua viéce thay d6i ti s§ van téc goc giffa tryc Iech tam va truc khuyu kép dé
thay ddi ban kinh qu¥ tich ludi dao va tir 46 diéu chinh dinh thude.

Loai mdy cét ndy thudng duge bd tri sau may cdn phoi lién tuc dé cart phoi vuong.
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Hinh 6.7. M4y cit bay truc khuyu léch tam:
1- banh rang nhd; 2,11- banh rang chuyén dong khung kéo; 3,4- khap ndi ban 1&; 5- dau ndi
cang truc khuyu kép; 6- tay bién; 7- cAn l4c; 8- gia dao; 9- truc tay quay khuyu kép; 10- khung
kéo: 12- truc |ech tam; 13,14- banh rang truyén dong truc léch tam; 15- manh dao; 16- & lac.

6.2.5. Mdy cdt bay can ldc

Trén hinh 6.8 12 mot s6 so do két cdu loai mdy cit nay. Day 1a mot thiét k& cta cong
ty IHI (Nhat Ban). N6 dugc dung dé cat thép tdm c6 chiéu day nho hon 6,4 mm.

Khi chuyén dong dén khu vuc cit, hai ludi cit song song v6i nhau. Gid dao trén (1)
n6i ban 18 véi truc khuyu & diém (2). Ban dao dui (2) dugc ndi véi tang quay (8) nho Vao
thanh truyén kiéu 16ng (4). Vong lé¢ch tam ngoai (6), vong léch tam trong (5) va ban dao
dudi (2) truot trong ranh ban dao trén (1). Do léch tam ctia ban dao dudi (va ban dao trén) so
v6i truc quay la e, va do léch pha la 180°. Lic truc khuyu (8) chuyén dong thi ludi dao trén
va dao dudi chuyén dong 4p st vao nhau va ti€n hanh cat.

Trén truc khuyu chinh (8) con c6 do léch tam e,. Do léch tam nay duge noi voi dau
truc (11) nho ¢6 thanh ding (12), thanh lac (9) n6i ban 1& gid dao trén tai diém (1). Nho vay
khi truc quay (8) quay thi thanh lic (9), (10) va thanh truyén 3 lam cho ban dao trén va dudi
lic qua lai (xem hinh 6.8). Néu hai vong léch tam trong va ngoai (5) va (6) chuyén dong
khong dong t6c véi truc khuyu (8) thi qud trinh cat khong xay ra.
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Hinh 6.8. My cit bay cén lic IHI:

1- ban dao trén; 2- ban dao dudi; 3- tay bién; 4- tay bién 16ng; 5- 6ng 16ng
lech tam trong; 6- 6ng I6ng lech tam ngoai; 7- truc chét; 8- truc tay quay
chinh: 9,10- can l4c; 11- déu truc cén I&c; 12- tay bién.

6.2.6. Mdy cdt bay truc khuyu thanh ldc

Trén hinh 6.9 1a so d6 may cét bay nay. Gid dao trén (1) ghép ban 1& v6i gid dao dudi
(2) qua truc lech tam (4). Gid dao duéi chuyén dong nho vao gid dao trén cung véi tay quay
(3) va lic qua lic lai quanh ong 16ng lech tam (5), truc léch tam (6). Muén diéu chinh s6 14n
cit (hé s6 chay khong) phai thay d6i vi tri 1éch tam giita 16ng 6ng (5) va truc léch tam (6).
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Hinh 6.9. M4y cit bay truc khuyu thanh lac:

1- gia dao trén; 2- gia dao dudi; 3- tay quay, 4- truc 1&ch tam; 5- 6ng
lech tam:; 6- truc léch tam; 7- ca cdu diéu chinh khe hé dao.

6.3. Ché do 1am viéc va nguyeén Iy diéu chinh kich thuéc cua may cit bay
May cit lam viéc theo hai ch€ do:
- Ché& do khoi dong: lic cét thi dong co lam viéc, lic khong cét thi dong co nghi.
- Ché do lién tuc: Dong co 1am viéc trong subt qua trinh cét.
6.3.1. Piéu chinh dinh thudc & ché do khdi dong
C6 hai phuong phép:
1. Khéng ché bang tay

188



Ngudi didu khién dya vao mit va kinh nghiém quan g4t vat cit dén gin noi quy dinh
thi m& may. Phuong phdp nay khong chinh xdc.

2. Khéng ché'tw dong

Pat mdy bio tin hiéu (thudng la & bao quang dién con goi 1a “mait thin”) rén duong
di cia vat cdn (hinh 6.10). M4y bdo tin hién nay lien hé ty dong vé&i mdy cdt bay. Khi dau
miit cOa thanh kim loai (v4t cdn) gap méy bdo tin hi¢u thi may cét duoe bdo chudn bi cét.

1 3

|

a} b)

Hinh 6.10. So dé bs tri may cdt bay va mdy béo tin higu:
a- t& bdo quang dién dat trudc may c4t: b- t& bao quang dién dat sau may cit;
1- méy ¢4t bay; 2- con |4n dén ligu; 3- t& bao quang dién; 4- dudng con lan.

Chiéu dai cat dugc tinh nhur sau:

L=L"—vpl, (khi“mitthin” dittrudc may cat) {6-1)

va L = L’ + vo.to (Khi “mét thdn” dat sau mdy cat) 6-1)
trong dé: L’ - khoang cdch tinh tir tam cha tang dao cit dén mdy bdo tin hiéu (m);

vy - Van tdc dan phoi liéu (vat cdn), (m/s);
t, - thoi gian gidn cdch dige tinh tir lic ¢6 tin hiéu dén lic cat (s).

Cé thé thay d6i ba thong 56 L, vy, tp d€ nhan duge nhimg chiéu dai khac nhau, nhung
thuc t€ thudng thay déi t, bing céch dung ra le thoi gian. '

- Cét xong mot 14n thi dong co dimg lai & mot vi tri nhat dinh. D€ tiép tuc cat 14n say,
doan kim loai da cét phai dwgc chuyén di r4t nhanh. Do d6 téc d¢ cua con ldn & phia sau
mdy cit bay phdi 16n hon t6c do din liéu.

R® rang 12, khi giira hai 1dn cat k€ ti€p nhau, néu nhu dong co hoan thanh dvogc ca qud
trinh khéi dong va phanh hiam, lugi dao xuét phat v vi tri (1) dén vi tri (2) tién hanh cét 16

189



lai tr& vé vi tri (1) chd cét 14n sau (hinh 6.11) thi d6 1a ché d6 cit khdi déng don gidn. Ché
do cat nay c6 thé dp dung khi cit sin phim c6 chiéu dai 16n hoac cit dau, duoi. Nguoc lai,
phai ding ch€ do cat khdi dong phiic tap (6-11b), & d6 (1) 12 vi tri chd cét, (2) 1a vi tri cit,
(3) 1a vi tri dao chiéu quay cta dao.

Hinh 6.11. Duong di ctia 1udi dao & ché do cat khai dong.

6.3.2. Diéu chinh dinh kich thuéc & ché dé lam viéc lién tuc
Ché do lien tuc diing trong trudng hop t6c do can (ciing 1a téc do di chuyén vat cit) rat
16n.

Chiéu dai dinh thudc tinh theo cong thic:

g
L=vyt,. =nD,—k , 6-2
0%ge g n m ( )

trong dé: v - téc do dan liéu:
= nDyn, . m/s
60
t,. - thoi gian gidn cch gitta hai lan k€ ti€p:
60
tgc :?k N S

Dy - dudng kinh con lan dan liéu (m);
n; - s6 vong/phiit ctia con lan dén;
n - s6 vong/phiit ctia dao, tic la s6 vong/phiit ciia truc chinh mdy cét bay;

k - s6 vong quay cua truc chinh clia mdy cat bay hoac ludi dao di di qua giira hai
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1An cét lien tiép. N6 dugc goi la “heé s6 cit hd™ hay con goi la “hé s6 bol thude”
chia may cit bay. N&u dao quay 1 vong tién hanh cat 1 lan thi k = 1, néu quay
hai vong cit mot lan thik = 2, ...
Liic v, khong d6i (nghia 1a Dy, ng khong d6i), mudn diéu chinh chiéu dai L. c6 thé
thay déi s& vong quay n va he s6 k. Tir d6 din 1di hai phuong phép diéu chinh sau:

1. Phuong phdp thay déi s6'vong quay cua truc chinh dé diéu chinh dinh thuéc

Trudng hop téc do ciia vdng dao § s6 vong/phit €6 dinh nao dé mdi bing t6c do dan
lieu. S6 vong/phiit d6 duge goi la s vong/phiit cc ban (ky hiéu la n.,). Chiéu dai cat Gng vdi
56 vbng/phit co ban duge goi la chiéu dai co ban. Lick = 1, chiéu dai co ban dugce tinh nhu
sau:

L, =D, —, m (6-3)
L
Chiéu dai co ban lic k # 1 s€ la:
ch = kch] ’ m (6-4)

Vi trong thuc t€ s¢ vong/phiit cla dao thay déi trong pham vin = {1 = 2)ny,, nén chi¢u
dai dinh thudc chi duge thay ddi trong pham vi:

Ly =(0,5+ 1KkLyp ., m (6-5)

Quan hé cha L., va L, duge thé hién trén hinh 6.12. Tia OA tng véi ny, = n va tia
OB (g v6i n = 0,5 ny, tia OC tng v6in =2 n,,.

N6i chung nén trinh diing ch€ do 1am viéc vdi n< n, bai vi t6c do phoi liéu s€ 1dn
hon t6¢ do dao, vat cdn dé bi cong va quin vao tang gén dao rat nguy hiém. Nhung mat khic
khong mong mudn t6¢ do cit 16n hon t6c do phoi liu qué nhiéu, bdi vi lic cit lai sinh ra
{ing sudt kéo 1am phd hong bé mat vat cén va tang tai trong va dap ctia may.

Vi vay phuong phdp nay chi ding trong truong hop cét néng thép tdm hoac thép hinh
¢& nhod khi cat vat cdn di ra khoi gid cdn cudi cing.

c A B

5 rd
S | e —
N
2 SR et
1\%/
0 1 2 3 45 6 7 8 910
L/Leo

Hinh 6.12. Pham vi diéu chinh chiéu dai dinh thude khi thay déi 56 vong/phiit truc chinh.
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Lic mdy cft bay, may nén con lin va con lan din lieu dugc mot dong co dan dong
nhu trén hinh 6.13 thi chiéu dai dinh thude dugce tinh theo quan hé:

N 4e

L=nFD, L k=mDy 2k, m (6-6)
Nge i
i
trong d6: ng, - s6 vong/phiit clia dong co,
iy - ti s6 truyén 1ir dong co dén truc dan liéu;

i-tis6 truyén chia may cit bay.

vat cdn

I

7-@ 00

Hinh 6.13. So dé bé& trf truyén din mdy cét bay,
mAay nan va con lan dén liéu tr m§t dong co:

1- may nén; 2- con lan dén; 3- mé&y cat bay; 4- hop truyén lye, 5- b truyén banh rang vi sai;
6- hop giam téc; 7- dong ca chinh; 8- dong co diéu téc (thily luc); 9,10- may phat xung.

2. Thay d6i “hé s& cdt her™ k dé diéu chinh dinh thuce
Ban than phirong phap nay lai chia thanh hai nhom 1dn:

(1) Thay ddi s6 14n gap nhau cla hai ludi dao theo ti 1¢ van t6c géc truc chinh dao trén
va truc chinh dao dudi. O day lai c6 nhimg bién phdp nhu sau:

_ Thay d6i 1] s6 s6 luong 1uGi dao lap trén hai tang gé dao theo boi s6 hodc wdc 56 cia
nhau (hinh 6.14).

- Thay d&i ti s6 dudng kinh hai tang gé dao theo boi s¢ hoac udc sé cha nhau (hinh
6.14).

- K&t hop giita ti s& dudng kinh va s6 lugng dao (hinh 6.14).

- Thay déi ti 1& van (8¢ géc truc chinh dao trén va truc chinh dao dudi sao cho hai ludi
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holic uéc s& vong quay thich hop. Ching han, néu quy tich chuyén

dac gip nhau theo boi s&
hau cha hai ludi dao dé

dong clia ludi dao trén la kKhong d6i, c6 thé thay déi s6 lan gap n
nhan duge chidu dai dinh thude khac nhau.

GaedvY
* 90 s

a=75 a3

D [N
x5 A=y

Hinh 6.14. So dé diéu chinh dinh thudc bang céch thay A6i
56 luong luGi dao va ti 1¢ dudng kinh.

Hinh 6.15. Quy tich clia dao mdy cét bay kiéu tay quay truc khuyu.
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(2) Thay déi qu§ tich ctia hai dao dé hai dao gap nhau & nhiing thdi diém va s6 vong
quay thich hgp. Vi du trén hinh 6.15 v& quy tich cia dao mdy cét bay kiéu tay quay truc
khuyu.

Trong qué trinh thiét k& mdy cét bay, dé nhan dugc khoang diéu chinh dinh thudc
rong, thuong phai sir dung déng thoi cdc phuong phép trén.

3. Co cdu diéu téc

Khi diéu chinh dinh thuéc bing phuong phdp thay déi s6 vong quay truc chinh n
phai dam bao quan hé phdn lugng vdn téc cua ludi dao trén phuong chuyén dong cua vdt
cdn hodc xdp xi bdng vdn téc vt can. Trong mdy cét bay, co cdu dam bao quan hé do goi la
co ciu diéu t6c (hay con goi 1a co cu déng budc). Trong thuc t€ c6 nhiéu kiéu loai co cdu
diéu t6c, nhung c6 thé chia thanh hai nhém 16n:

Co cdu diéu téc ciia mdy cdt bay c6 truc chinh chuyén dong khong déu

Lic sir dung co c&u nay, chiéu dai dinh thuéc L duge thyc hién thong qua viéc thay
déi s6 vong/phiit trung binh ciia truc chinh mdy cét bay n. '

Co cdu diéu téc lam theo kiéu truc khuyu kép: (hinh 6.15) c6 thé diéu chinh dugc do
lech tam e. Lic e thay déi thi t6c do géc tifc thoi chia tang gn dao & timg vi tri s& thay déi.
Muén ting chiéu dai dinh thuéc thi giam s6 vong quay bénh dan va chon khoang céch e
thich hop sao cho téc do cit bang téc do dan liéu (hinh 6.16).
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Hinh 6.16. Co c4u diéu t6c léch tam:
a- so d8 nguyén ly; b- quan hé van tc.

Bdi vi sy han ché clia do léch tam nén s6 vong/phit clia dao n chi dugc thay déi
trong pham vi:

n=(0,5+ 1)ny
trong d6 ng, 12 s6 vong quay tng véi e = 0.
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Hinh 6.17. Quan hé van t6¢ déng bo ciia mdy cat bay:
1- khin = n, (véi e = 0); 2- khi n < n, (vai e > 0);
Pudng nét dut bidu thi quan hé van 16¢ khi Gt & tdc do oy tidu.
Pham vi diéu chinh dinh thudc s la:
L=(1+ 2Lk (6-7)
Khoang léch tam duge x4c dinh nhu sau:
e= EP_LL'DE r (6-8)
L+Lk
Cong thiic (6-8) dugc chimg minh nhu sau:
Vi vy = w4(r + ), vg= Op(r — €}, VA V5 = Vg
N (r + e) © B n cb
nén: —_—— =
(r-e}) Wy DNy
Mt khac: L= L~k
LT
L n r+e L
nen — = ———( ) =

chk Ry ( _e) chk
Tir 46 ¢ thé dé dang tim ra duge cong thic (6-8).
Co cdu didu 1é¢ kiéu cdp bdnh rdng elip

Dua trén nguyén 1y an kKhdp clia c¢ap banh rang elip, véi cac tdm quay truc banh ring
trimg voi tiéu diém ciia elip (hinh 6.18), truc chi dong quay déu vdi van t6c gée @ thi tryuc
bi din s quay v6i van tdc géc bi€n ddi cd chu ky, trong pham vi:

. 1 1—62
Vo Wy =0 — = O 2
R, 1+2ecos®, +¢

(6-9)
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a—=c

W3 min = latc

atc (6-103

a—c

Wy max = 01
trong d6:
-R,, R, lan luot 12 ban kinh cong tai diém d6i ti€p ctia banh chi dong va banh bi dan;
- a, b 14n luot 12 bén truc dai va bén truc ngan elip;
- ¢ 12 khoang céch d6i xing tir tam elip dén tiéu cur;
- ¢ 12 géc quay cla truc chi déng.
Trong qua trinh cat, van t6c cua 15 dao s& duoc didu chinh déng bo véi van t6c dan

lieu. Nhung trong thuc t&€ né gap nhiéu tric trd cla qud trinh dong lyc hoc nén loai co cdu
nay it duge st dung.
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Hinh 6.18. So d6 tinh todn co ciu diéu t6c cap banh rang elip.

Co cdu diéu 16c ciia mdy cdt bay cb tryc chinh quay tron déu

Khi mdy cat bay ¢6 truc chinh quay tron déu thudng sit dung co ciu diéu t6¢ hudng
kinh. Khi thay ddi chiéu dai dinh thudc bing cich thay d6i s6 vong/phit, co c&u diéu i8¢
1am cho quy tich cta ludi dao (dudng tron) c6 ban kinh thay d6éi trong pham vi R,y V& Ry
(hinh 6.19). Liic d6, cdc thong s& van t6c, chiéu dai dinh thude duoc tinh theo quan hé:

60
v=211R—n—=v0 hay n= Yo (6-11)
60 2nR
60v
Ny =——"— vi L=21Rps (6-12), (6-13)
21R ax
L = 2rRk (6-14)
L
— =(05+1k (6-15)
Lg

Cic ki hiu ctia biéu thitc trén di ddn (xem myc 6.1).
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Hinh 6.19. Quy tich 1udi dao mdy cét bay khi st dung co cdu diéu t6c hudng kinh.

6.4 Tinh toan lre, cong cét cia may cit bay
6.4.1. Tinh todn luc

Khi tinh lyc cho may cat bay phéi can cif vao ddc trung ti€p xic gitta ludi dao va vat
cin (theo kiéu cét dao song song hay kiéu cét dao nghiéng) ma sir dung cde cong thic urong
{mg. Ngoai ra cin chi y: Khi cat & mdy cit bay khong b tri co cfu diéu 8¢ thi qua trinh cat
thudng gay ra Gng sudt kéo trén vat cét. Ung suat nay duge tinh theo cong thic cua dinh luat
Hook nhu sau:

c= ATIE (6-16)
trong d6: E - modun dan héi ciia vat cat, d6i voi thép & 8007C, lay
E = 45.000 + 55.000 MPa;
i - chidu dai doan kim loai (vat c4n) tinh tir gid cdn cudi cung dén mit cudi vira cit
xong (m};
Al - luong gidn dai tuyét ddi clia doan kim loai dang tinh (m}
Al = Al - Al
trong d6: Al - lugng chuyén ddi cla dao do trén phuong nim ngang trong thdi gian cit;
Al, - lugng chuyén ddi clia vat cat trong thasi gian cdt: Alg = vyt.
Thoi gian cit dugc tinh nhit sau (xem hinh 6.20):

@ -9, 21R
=30 v (6-17)
. cos —ﬂ.—l_hisi
véi TR TR
(6-18)
cos _1__h(l—e)+s
@y ——_ZR
Al, = R(sing; - sing,) (6-19)
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Cin phai chi ra ring do dnh huong clia lye cét va lyc kéo déng thii t6n tai, thasi gian
cAt duge it ngdn nén luc kéo phu cling giam xu6ng. Nhung khi tinh toan lyc cat clia may
cAt bay nhat thiét phai dua lyc phu gia nay vao.

T

Hinh 6.20. Thong s6 hinh hoc clia qué trinh cit trén mdy cit bay.

6.4.2. Tinh chon cong sudt dong co mdy cdt bay

Theo ché do 1am viéc khdc nhau, dong cod duge tinh chon theo cdc cong thic khac
nhau.

@J ché do lam viéc khoi dong, cong suit dong co cha may cit bay hiu nhur duge quyét
dinh bai diéu kién gia 16c clia hé théng. Boi vi méi 14n cét thoi gian tang 16c yéu cau rét
ngén (c6 ldc khoang 0,1s), lyc et hdu nhu khong anh hudng dén cong suat déng co.

& ché do 1am viéc lién tuc may cét bay c6 mang banh da (hoac momen vo lang cua hé
théng khd 1dn) thi cong suét dong cd duoc tinh theo cong sudt cit trung binh trong khoang
thoni gian gita hai 14n cat k€ 1i€p nhau:

N = T& R kW : (6-20)

trong d6: A - cong cat (tinh theo may cét dao song song hoac mdy cdt dao nghiéng tuong
ting), KNm;
£ - hé s6 xét 131 ton that ma sét trong n6i bo may cdt gilta dao vdi khong khi. Dai
véi may cit ¢6 két cdu don gidn: & = 5. D6i v6i may cht c6 két can phic tap va
dac biét sit dung co cdu didu t8c: £ = 15 + 20.
Cich xdc dinh thong s6 mémen quén tinh clia mdy cdt bay: Vi thdi gian cit cye ky
ngén, dong dién trong cic cudn day khong kip tang lén (do cam), cong cét duge thyc hién
hiu nhu nho vao viéc giam thiéu dong nang cha khéi luong céc chi tiét quay da tich dugc

trong dé:
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2.2
E:G]%; . Nm (6-21)

Cong cét A phdi bd ra duge xéc dinh bing hieu s6 dong nang cia hé thong trudc va
sau khi cat:

A

GD? (5 2
= ny — , Nm 6-22
730 o - n3) (6-22)
trong doé: GD? - momen vo ling cia heé thdng chuyén dong quay quy vé truc dong co;
ny, N - s6 vong/phtit clia dong co trude va sau khi cat.

C6 thé ding heé s6 truot cho phép u cia dong co dé tinh:

L kL ZU (6-23)
ny
T30A
do dé: GD? =, kg.m> (6-24)
ny(2u-u-)

V§i tri s6 moémen vo lang vira tinh duge, phu tai dong co khong duge vuot qud tri s6
cho phép.

Trong trudng hgp momen vo ldng thay ddi theo thisi gian thl momen vo lang ena céc
chi tiét quay nén chon 16n hon mét chit dé duy phong nhitng phu tai dong phét sinh. Dac
biét, d6i véi cdc mdy cit ¢é sit dung b didu t6c thi sau khi tinh théng s& GD? theo cong
thitc (6-24) con phai tang tri s& 1én 30 1an (tham khao [3]).
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Chuong 7
MAY CUA

7.1. Pai cuong
Khi vat cdn ¢6 tiét dien phitc tap hodc quy cach thay déi luén, thi viéc diing mdy cit
(kéo cat) dé chia doan vat can tré nén rat khé khan. Lic dé budc phai ding mdy cia.

Miy cua chu y&u ding dé cit thép hinh c& 16n, thép Gng, thép dudng ray, thép dam,
thép tron & trang thdi néng. Mdy cua thudng ding nhat 13 mdy cua dia, trén dé cé rang.
(Thép hinh ¢ nhé va thép day thuong khong cit bing mdy cua ma ding may cat),

M4y cua ding trong nha may cdn thudng cé cd ciu sau day:
- Co cdu quay dia cua. Pay 14 co ciu chil y€u clla mdy cua.

- Co cdu dan dia cua dang quay di vao kim loai theo phuong song song vt mat phing
dia cua. Day 1a co c4u n vao.

O nhiing xudng cn hien dai, dé tang nang sudt lam viéc cha mdy cua, thudng b tri
nhiéu mdy cua ciing cit mot Iic nhifng vat cdn dai thanh nhidu doan c6 kich thudc thich
hop. Vi vay & mot s6 may cua cdn ¢6 oo ciu ddy mdy theo chiéu doc dudng con lan din var
can.

7.2. Két can va phan loai maiy cua

Theo cdch an vio, ngudi ta chia mdy cua thanh 3 loai:

~ Loai cén lic.

- Loai don bdy,

- Loai ban truot.

Ngoai ra cdn c6 ting dung mdy cit bay. N6 tién hanh cit khj vat can dang chuyén
dong.
7.2.1. Loai cdn ldc (hinh 7.1)

Bia cua (1) ldp trén can lic (2), cdn lic nay quay quanh truc (3) ¢ dinh trén gid (4).
Trén dia cén lac 6 lap dong co (5) qua day dai din déng dia cua.

Mutn dua hudi cua an vao kim loai ¢6 thé dung phuong phép thii cong hoac ldp them
mot co cdu ddy cin lic vao.

Loai nay hanh trinh bi han ché nén hién nay it ding.
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7.2.2. Loai don bdy (hinh 7.2)

Dong co (1) qua day dai ddn dong dia cua (2). Dong co va dia cua déu lip trén gid lic
(3) va lac xung quanh truc (4). Tay don (5) diéu khién ludi cua di xudng cat vat cén.

Loai nay c6 khuyét diém 12 hanh trinh an vao nho, ning suat thdp, viéc 14y phoi cua ra
khoi mach cua ciing rat khé khan. Vi vay hién nay khong ch€ tao nira.

R STV 7 i

Hinh 7.1. Mdy cua cén lac: Hinh 7.2. Mdy cua don bay:
1- dTa cua; 2- can lac; 3- truc; 4- gia; 5- dong co. 1- dong co; 2- dia cua; 3- gia lac; 4- truc; 5- tay don.

Con lan

Hinh 7.3. Mdy cua ban truot:

1- than may: 2- ban truot dfa cua; 3- dfa cua; 4- dong co quay dia cua; 5- co cdu
ddy cua &n vao; 6- ray dan dia cua; 7- dong ca; 8- banh rang thanh rang.
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7.2.3. Loai cua ban truot (hinh 7.3)

Dong co (4) din dong dia cua (3). Pong co va dia cua déu dat trén gid (2). Gid (2) cé
thé trurot trén than may (1) theo phuong ndm ngang chita mat phang dia cua (phuong vuéng
géc voi dudng con lan din vat cdn) nhd co céu (5). Toan bo mdy cua lai ¢6 thé di dong trén
phuong ndm ngang vuéng géc v4i mit phang dia cua (phuong song song v6i dudng con lin

vat can) theo ray dan (6) nh& vao dong co (7).

Loai mdy cua nay cé hanh trinh dn vio 16n lai ¢6 thé diéu chinh theo chiéu dai doan

mudn cit, nang suat cao, vi vay loai mdy cua ndy ding rat phé bién.

7.3 Tinh todn e cura va cong suat cua
7.3.1. Phdn tich va tinh tedn lyc (hinh 7.4)

Lic cua dia cwa phai chiu cdc lyc nhu sau:
- Luc vong T (hay con goi 1a luc cua).
- Lyc hudng kinh R.
- Luc an vao Q.
- Mémen cua M.

Lue vong T xdc dinh theo cong thire:

T= pms% ., N
trong doé: p - 12 4p luc cua trén lmm? clia dién tich phoi cua (N/mm? hay MPa);

m - d6 day cla phoi cua do méi rang cua cdt ra (mm);
s - chiéu rong clia mach cua (mm);
t - bude ring cua (khoang cdch giffa hai rang cua) (mm);
1 - chiéu dai cung ti€p xiic gilta dia va vat cua (mm).

a) b)

Hinh 7. 4. So d6 tinh todn lye cua:
a- phan tich luc; b- hinh dang phéi cua do mét ring cua cat ra.
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Dién tich phoi mbi rang cua di cva di 1A ml, mm?

Goi dién tich phoi cua dugce tao ra trong mot giay 12 ning suat cua f
ml
f=T4WMV,mm%. (7-2)
trong dé: v 1a van 8¢ vong ciia da cua (tinhk bang m/s).
Mat khdc vi nang suat cua: f=uh, mm?s.
u 14 tdc¢ d¢ tinh tién cua cua (mm/s);

h 1a chiéu day vat cua (mm).

Nén:
ml uh
— = (7-3)
t  1000v
Va luc vdng:
uh
T= , N 7-4
P*Tooov 74
Nang suét cua c6 thé tim thay ur cdc s6 liéu thyc nghiém (vi du bang 7-1):
Bang 7.1. Nang sudt cua ciia mot vai loai thép
Kim lcai cua Nhiét 46 cda thép 1°C Nang sust ca cua f (mm?s)
Thép (0,1 = 0,2%C) 750 + 800 2000 + 3000
Thép (0,1 = 0,2%C) 900 + 1000 3000 = 4000
Thép (0,1 + 0,2%C) 1000 + 1100 4000 + 60000
- Luc huéng kinh thuong tinh theo kinh nghiem:
R=(8+15)T (7-5)
- Luc an vao : Q = Rcosa ~ Tsino (7-6)
7.3.2. Céng sudt mdy cua
Cong sudt mdy cwa c6 thé tinh theo hai phuong phép sau:
I. Phuong phap thong dung
T lue vong, cong sudt cua cin thiét cé thé tinh:
Tv uh
= =PS— , kW
1000 10°
Hay N= 2w (7-7)
10
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trong d6: S - chiéu day mach cua, trong tinh todn so bo c6 thé 14y s bing chidu day dia cua
0 hoac lay theo quan hé s = 8 + (2 + 4) mm;
f - dién tich bi cua di trong mot gidy (ndng sust cua) mm?;
P - 4p luc cua don vi (N/mm? hay MPa).
Theo Xelikov:
P = (1200 + 1300)oy, trong d6 oy, 12 ting sudt bén clia vat cdn & nhiét do cira.

Theo Xelikov va dong nghiép, khi cua thép 20, ti€t dien 29 x 29: 40 x 40 mm v&i
cdc thong s6 thyc nghi¢m trén mdy cua D = 800 mm: § = 3,75 ;s = 4 mm; v = 62 m/s; thi
Psgg = 2660 + 4250 MPa; P o = 1600 MPa.

2. Phuong phdp tinh céng sudt timg phdn

Dua vao thuc nghiém, mot s¢ nha chuyén mén dua ra cdch tinh cong sudt may cua N
theo cdc cong sudt thanh phdn tiéu hao nhu sau:

N, +N, +N; +N
Ne 1PN+ N3+, Ny
zn
trong d6: N| - cong suét cdn thiét dé cura (kW):

kW (7-8)

N; - cong suat kep (cong suit tieu hao do ma st & thanh bén mach cua trong qud
trinh kep giff ludi cua (kW);

N; - cong sudt khong tai, thudng I8y theo cong suat dinh mue cia dong co;
N;=0,25N,., kW;
Ny - cong sudt lam bién dang phoi cua, trong tinh todn co thé bo qua.
Nag - cong sudt do dong nang (quén tinh) sinh ra trong qud trinh cura (kW),
Tinh N,
Gia thi€t thé tich clia phan tir kim loai do mot ring cua cét ra [a V,, img v6i cong cét

tiéu hao 1a A, thi cong sudt cat don vi tuong ing 1a:

a = % ~ k1 +cos¢) , Nmm/mm?® (7-9)
[

trong dé: k= c/\/g - trdy lue cidt, (N/mm?> hay MPa):
o - tr& khdng khi bi€n dang (N/mm? hay MPa):
¢ - goc di trugt mang kim loai khi cua cit, khi gée trude ciia ring cuay > Q"
@=45"+y- A khiy=20°thi g = 45°— (A — y)/2;
Y - goc trude clia rang cua (luong dai s6);
A - g6c ma sdt trong chuyén dong tuong d6i gilra phoi cua va mat trude clia rang cua.

Tir cdc quan hé trén, ti€p tuc tinh todn cong sudt cua clta ci tiét dien.
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Trong thuc € thudng tinh N, theo quan hé:

N 2w (7-10)
10
Céc dai lugng lién quan nhu trén di dén.
Tinh Ny
Thudmg tinh theo céng thiic:
N2=va , kW (7-11)
¢
trong dé: - hé 56 ma sat gilfa vat cén va dia cua;
v - van t6c vong cia dia cua (m/s),
M - bien do dao déng ctia dia cua (mm), ¢6 thé tham khao trong bang 7-2;
¢ - hé s6 tinh todn c6 thé tham khao trong bang 7-3.
Bang 7.2. Gi4 tri bien d¢ dao dong clia dia cua M
Buna kinh Bien d¢ dao déng clia dia cua M
udng kin -
i cua D Tdc 39 &n véao u {mm/s)
052 Z2+5 5+10 10+ 20 20 = 100
2000 022 22+32 26+36 28+38 3+4
1500 g-+1 1+186 1,4+2 16+32 1.7+23
1200 0+05 05+009 09+13 1+14 1,1+15
1000 0+035 0,35+ 0,65 0,65+ 0,95 08+11 0,85+1,15
800 0+0,15 0,15+ 045 0,25+ 0,55 0,35 + 0,065 0,45+ Q,75
800 Q-+ 0,08 0,05+0,25 0204 0,25 - 0,45 03+05
500 0+0,02 0,02+-0,18 0,1+0,3 0,15+ 0,35 02+04
400 0+01 0,01+0,09 009015 0,14 = 0,22 0,15+ 025
Bang 7.3. Gid tri hé sé ¢
- Kich thudc dia cua {mm) Hé s6
Buéng kinh D day C = MQ {mm/kN)
2000 9.0 1,8
1500 7.8 1,6
1200 7.0 1,29
1000 6,3 1, 15
800 586 1,10
600 49 0,92
500 45 0,81
400 40 0,7

Ghi chii: Q 1a 4p luc phip tuyén clia mat bén mach cua, kN.
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Tinh Nag
Trong qué trinh cua vén 16c dia cua gidm xuéng, cdc chi ti€t quay cung truc dia cua s
phéng ra mdt dong nang AE:
2
pE= 12 gy - n) = 503 -n3) (7-12)
trong dé: T - momen quén tinh khé&i lugng chia dia cua (kGm?);
flpg, Ny - 141 tugt 12 s6 vong/phiit ca dia cua khi bat ddu va sau khi cdt dit tiét dién
(vg/ph).
Nag 6 thé tinh theo cong thic:
AE

Nap ¥ —5—
103‘(1“2

, kW (7-13)
trong d6 t, - téng thdi gian cua cat tiét di¢n (s).

7.4. Thong s6 chil yéu cila may cua
7.4.1. Thong sé két cdu
M4y cua dia c6 cac thong s6 chu yéu:
D dudng kinh dia (mm).
3 chiéu day dia (mm).
D, dudng kinh ban kep dia.
H chiéu cao truc dia cira (so véi mat dudng con l[in) (mm).
L hanh trinh cuc dai clia dia cua (mm).
[. Duong kinh dia cua {lic mdi, khi chita qua mai dia lai)
Duoc tiéu chudn hod va 18y dudng kinh dia cua dé goi tén mdy cua (vi dy may cua
1500, may cua 1800).

Dudng kinh dia cua duge xdc dinh theo nguyén tic: Bao dam trong mot haph trinh
truc mang dia cua tinh tién phai it dirt hét vat cit c6 kich thude 16n nhat, nghia la chiéu cao
16n nhét cha vat cdn chuyén dong trén dudng lan thong qua phia dudi truc may cua khong
bi vuéng, déng thdi mép dudi cha dia cua phai thap hon mat phang dwdng lan mot khoang
40 =+ 80 mm (d6i véi dia cua mGi ¢6 thé dat 100 + 150 mm).

- Thép vuodng : D = 10A + 300 mm (A chiéu dai canh hinh vuong).
- Thép tron D = 6d + 300 mm (d dudng kinh thanh thép).
- Thép géc D = 3B + 350 mm (B chiéu dai canh géc tiét dien).

- Thép chit UL: D = C + 400 mm (C chiéu cao tiét dién).
Lugng mai diia cho phép la 5 + 10%.
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2. Chiéu day dia cua 8
Khi 8 tédng thi cong suit cua tang, nhung khi gidm 8 thi do bén giam. Thudng chon
= (0,18 ~0,2) D2, mm.
3. Duong kinh ban kep dia cua D,
Thudng chon D, =(0,35 +0,5)D, mm
, 4. Chiéu cao truc dia cua H
Khi tang H s& han ch¢ lugng mai diia lai, nhung khi gidm H thi lye ddy ngang ting
1&n, kho cua. '
Thudmg chon  H=D/2 - (45 + 120), mm
S. Hanh trinh cuwe dai cua dia cua
Thuong chon L thee chi€u rong vat cdn, néu cua nhiéu cay thép ciing mot lan thi chon
L theo sd cay thép.
Tiéu chudn Lién X6 FTOCT 5579-50 quy dinh c4c théng s chi yé&u cia mdy cua dia
nhur trong bang 7-4.

Bang 7.4. Cic thong s6 chi y&u clia mdy cua

Puéng kinh d1a cua Chidu Hanh Khodng Puing Kim loat bi cit
D{mm} day cla | trinh cla | cachtutam | kinh cla Chidu | Chiéurong b,,,, (mm)
Buong | Bugng kinh | @8 | dal | dacuadén | bancip, | cae, LicD | Luc O béng |
kinh nhé nhat {mm) (mm) | tamduong | D, (mm) Pimax nhé | danh nghia |
danh | khi mon téi con lan, (mm) | nhét |
nghia, D [ han, D, H (mm) |
1000 900 6 800 410 500 120 . 450 470
1200 1080 7 1000 490 570 | 160 560 600
1500 1350 8 1200 620 750 200 660 740
1800 1620 9 1400 700 800 260 730 880
2000 1800 10 1500 850 3900 350 730 930

7.4.2. Thong so cong nghé

1. Vin téc vong v cua dia cua (titc la téc do cua} .

Khi tang v tht nidng suét cua tang, nhung lyc li tdm ciing ting lén. Van téc vong v clia
dia cura phai dua vao do bén cha ludi cua dé xé4c dinh.

Déi voi mdy cua néng, lic dudng kinh dia cua 14 1000 mm thi van tdc vong ldy
khoang 80 dén 100 m/s, lic dudng kinh dia 12 2000 mm thi chon vén tdc tir 100 d&n 180 my/s.
Thuong chon v = 100 + 140 m/s.

2. Vdntéc dnvao u
Xdc dinh theo chiéu cao h cba vat cira va nang sudt cua f:

u=f/h, mm/s
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B&i vi chidu cao chia vat cua khong phai 1a hing s nén vin t6¢ an vao u cdn diéu
chinh trong mot pham vi cén thiét. Trong thyc t€ san xudt, vdn t6c An vao u thuong 1y tr 30
dén 300 mm/s.

7.5. Pia cua

Hinh dang rdng cua

Hinh dang rang cua phai thod mén céc yeu cdu: d¢ bén cao, it t6n cong san xudt, toi
thé cao, it ti€ng 6n, chi phi ché tao va mai dila thap.

Trén hinh 7.5 giGi thieu mot s¢ dang rang dia cua thuong diing vdi cdce thong s6 chu
yéu 1a g6e trudc y, bude rang t°, géc dinh ring 6, chiéu cao rang h. Trong d6 dang rang hinh
tam gidc (hinh c) cé do bén cao, ché tao va sira chifa d& dang, nhung &n cong suat, tiéng 6n
16n. Dang rang hd (hinh 7.5a) t6n it cong sudt, it ti€ng 6n, nhung khé ché tao va sta chifa.
Dang rang chuot (hinh 7.5b) tiéu hao cong sudt tuong d6i it, twong doi dé ché tao, ti€ng on
trong d6i nho. Hién nay thudng ding dang rang chuot véi gée trude y = 0°, hoac v6i dang
rang hé y = —10", chiéu cao rang h =~ t'/3.

Pé giam bdt ting sudt tp trung nén ché tao chdn dia cua hinh vong cung. Dé cdi thién
diéu kien lam viéc, tSt nhit 1a 1am cho chiéu day cla dia cua tang dan theo chiéu cao ciia
rang, géc trudc cla rang 1a goéc am.

Vit liéu dung lam dia cua

Thuong 1a thép c6 o bén o, = 800 + 950 N/mm”, d¢ dan tuong d6i & = 12 = 13%.

Kinh nghiém cho biét rdng, cing oy, nhu nhau, nhung & tang thi tudi the cua dia cua
ciing ting.

pé giam béi niit né, dia cua thudng lam biing thép mangan va thép niken vi du thép
chia (0,8 + 1,15%)Mn va (1,5+2%)N1.

Nhiét luyén dia cua

Dé tiang wdi tho clia rang, rang cua phai duge toi vt déng déu & tat ca cdc rang voi do
rin HRC = 56 + 63. Con tdm dia cua ciing phdi nhiét luyeén ¢6 do ran bé mat HRC = 29 + 37.

Tuéi tho cua dia cua

Pia cua thong thudng cua duge 5000 dén 10000 1an hoac cua duge mot dién tich la 50
dén 100 m? thi hong, Dia cua thudng hong vi vét nit theo hudng kinh. Dia cua thuong duoc
¢6 dinh bing hai mam cap hai bén va phai duge can bang that t6t (n€u khong sé sinh ra hign
tugng dao va ly tam cuc bo).

D¢ bén cua dia cua

Pugc xdc dinh theo luc ly tam. Ung sudt kéo do lyc ly tam sinh ra la:

o= 13\.'?‘.14_4 <[s]. N/mm’hay MPa
Déi v6i dia cua bing thép thuimg 14y [o} = 160 N/mm”
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1,
=t

3  u——

i 15° X 2

&0° [—3-!:
r=1/10+ 1/5t" 2
15¢ - 2
CIx [ 131 ‘i*

a)

Hinh 7.5. Dang rang cua thudng ding cua dia cua:
a- dang rang h; b- dang rang chudt; c- dang rang tam giac can.

Lam nguoi dia rang cua

Ludi cua trong qué trinh 1am viéc phai dugc 1am nguodi bang nudc v6i voi phun 4p sudt
tr 6 dén 10 at, n€u diéu kién 1am viéc rét nang thi ap sust nudc phai dung t6i tir 20 dén 40
at.

Nudc khong nhitng c6 tidc dung lam ngudi ma con c6 tic dung ddy phoi cua ra khoi
rang cua.

Dén déng dia cua

Pia cua duge din dong bang dong co qua hé th6ng day dai hodc tryc ti€p lap trén truc
dia cua thong qua khdp ndi truc.

Vi van t6c cha dia cua khong can diéu chinh nén thuong dung dong co khong déng bd
dé din dong dia cua.

Néu dudng kinh cla dia cua khoang 1700 mm thi mémen volang ctia né 1a 100 dén

300 kGm2. D€ cho phu tii cia dong co déng déu c6 thé diing mot banh da khong 16n 1im dé

ldp thém vao.
Déng co ddn dong co cdu dn vao

Pong co din dong co cdu an vao clia dia cua thudng 1 khi nén, thuy lyc hodc la dong
co dién mot chiéu kich tir song song diéu chinh dugc t6c do.
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Chuong 8
MAY NAN

Vit cén thuong chiu nhiét do khong déu (trong khi nung, khi cdn, khi lam ngudi) va
nhiéu nguyén nhan khic lam cho san phim can bi cong vénh. Hién tuong nay thiy rd nhit &
cic san phdm thép cén hinh, cén 6ng, cén tdm. Muén san pham cn dep cén phai nén thang.

Khdc v6i qué trinh cdn, qud trinh nin khong lam thay déi hinh dang va dién tich tiét
dién vat cdn.

8.1. So luge vé cac loai may nian
Vé dai thé mdy nén c6 thé chia lam 5 nhom co ban sau:
1. Mdy ndn kiéu diém tua.
2. May ndn con ldn.
3. May ndn ong.
4. Mdy ndn kéo cdng.
5. Mday ndn uén kéo cang.

Tir 5 nhém may nay c6 thé chon mot s loai cy the hon. So d6 nguyen 1y va cong dung

clia cdc loai may nan thé hién khéi quét trong bang 8.1.

Bang 8.1. So d& nguyén Iy va cong dung cic loai mdy nan

Ten goi | Sag dé nguyén ly Cong dung

a. Kiéu ding

NZn cac loai ddm, thép hinh
¢ 1an, thép &ng.

b, Kiu nam

May nén ap luc

N&n cac loai dam, thép hinh
& lén, thép éng.
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Bdng 8.1 (1iép theo}

Tén qoi

Sg 46 nguyen Iy

Cong dung

¢. Kiéu diéu chinh truc trén déc 1ap

4

N&n cac loai thép hinh,
thép tam.

May nan con lan

Nan thép tAm day ¢ trung.

NAn thép t4m c& méng va
cd trung.

Nan thép t8m c& méng.

Nén thep éng va
thanh thép tron.

May nan dng

N

Y o

Nan thép dng.
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Bang 8.1 (tiép theo)

Tén goi So dd nguyén ly Cong dung
i. Kiéu truc léch tam
i
qf? S a7 i NAn thép 6ng vd mdng.
g = T o

k. Kiéu kéo kep

Nan thép tdm méng
don chiéc.

May nén kéo

cang

|. Kiéu kéo cang lién tuc

) - N&n thép dai cudn, hodc
% - dai cudn kim loai mau.
m.Kiéu kéo udn két hap

May nan udn kéo ﬁa

s &

Nén thép cudn trong

cﬁ t6 may lién hop.

-s I-
*amle g

|

8.2. Co s& 1y thuyét nan

Qué trinh nén trén médy nin diém tya duoc 14y 1am co s& nghién cifu 1y thuyét nin.
8.2.1. Quan hé mémen ngi luc va ung sudt ndn

1. Nhdc lai gidn dé Hucko

(Gian dé Hucko hinh 7.1a da dugc nghién citu k¥ trong gido trinh Sttc bén vit liéu).

o o

v

Hinh 8.1. Gian d6 Hucko:
a- d6i vai vat lieu déo thyc t&; b- déi vai vat lieu déo Iy tudng.
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Piém A ting vdi gidi han ti l&.

Piém B img v6i gidi han dan héi.

Diém C ting v4i gisi han chay.

bDiém D iing v6i gidi han bén.

Ba diém A, B, C rat gin nhau, trong thuc & ¢6 thé xem nhu triing nhau tai diém C.

2. Mot 56 gid thiét

- Trude va sau khi bi€n dang tiét dién ngang ciia vat nin vin phing va vudng gdc véi
dudng tam clia vat nan (gia thi€t Becnuli).

- Trong khi bién dang, vat ndn chi chiu uén thudn tdy (khodng cdch giita hai diém tua
hay khoang cdch gifra hai con lan cling phia ki hiéu 1a t 16n hon nhiéu so v&i chiéu day h cha
vAt nan, t >> h). _

- Khong xét 16i anh hudng ciia bién tng (vat ndn 12 mot loai vat liéu dan hoéi déo ly
tudng, gidn dé6 Hucke dugc thay bang gian d6 dan héi deo 1y tudng (hinh 8.1b).

Hinh 8.2. Quan hé tmg suat va bién dang trén cdc thd kim loai
cha vat lidu dan héi déo 1y tudng.

3. Mémen néi luc (M)

Momen nét luc & trén tigt dién nhu hinh 8.3 s& la:

L)
Lé "

-G

S

Hinh 8.3. So d6 tinh todn mémen ndi luc khi udn
vat liéu dan héi déo 1y twdng (ti€t dién hinh chit nhat).
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hi2

Mu =14

_ Z(} hf:
cdFz=2{"cdFz+2[ “o.dFz
biéu dién o qua

7 Z hi2
Oy = 2_[ "o, —dzbz+2[ “dzbz
0Tz, Z(

h? 202
—g.b| — -0
Mn] Ty {4 3 J

7, 12 khodng céch tir dudng tam dén thé bién dang déo hoan toan.

Nhu vay momen noi luc (M) phy thude vao z,.
Né&u mit ngoai vira mdi bién dang dén g (tic 1a zo = h/2) thi:
Mnl = GSW

trong do:

Pai voi tigt dién hinh chit nhat thi:

bh?
My =0, =~
Nhu vay momen noi lyc bang mémen chong udn dan héi, kv higu My.
Mnl = MW
Néu toan bo tiét dién dat 161 bién dang déo (nghia 1a z = 0) thi:
Mm = GSS
trong dé:
2
s=2[""zbdz.
D1 v6i tigt dién hinh chir nhat thi:
bh*
My =0, =~

Nhu vay mémen noi lyc bing momen chéng udn deo, kg hi¢u Ms.
My = Mg

Giita M) & My, t6n tai quan hé:
e =My My =S5/W

hay: M, =eMy

Hé s6 e phu thudc vao hinh dang tict dién va duge cho trong bang 7.2.
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Bang 8.2. Gid trihé s6 e

Hinh dang | Chit | Hinh Hinh
tiét dien nhat | tron | vuéng

i ti@

woe B @ € S| FPIIVL 2O
Ti s
e=S/IW

Char U Char | Chir L Ray Ong

1,5 1,7 2,0 16 [ 1218 |12 ] 15 | 14161517 ]13+186

Trong trudng hop trén tiét dién vira c¢6 bién dang dan héi vira c6 bi€n dang déo thi
momen noi luc s€ 1a:

Mn]=6s (W+S) (8-12)
Déi véi tiét dién hinh chit nhat:
2
2g,
3 1
. 26| 22| B X

M, = o,.b. h’/6 2 2|1 (8-13)

Ty

8.2.2. Quan hé giita luong bién dang twong doi (&) vdéi do cong ban dau la 1/ry, dé cong
khi bi uén 1/p.
Ta hdy khdo sat mot vat nan c6 do cong ban ddu la 1/ry, bi uén vé phia ngugc lai cé
do cong la 1/p (hinh 8. 4).

|
i
Hinh 8. 4. So dé tinh todn d6 cong va bién dang.
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Luong bién dang tuong doi & thd cach dudng trung hdoa mot doan 1a z s€ duoc tinh nhu

sau:
Z=((P{l+‘Pl}Zz(‘p0+‘Pl)Z=_Z_+M (8-14)
(rg —2)90 Iy®o Iy, PoP
Bai Vi z << I, NéN 1gPp = PPy Va:
€ =% i +l (8-15)
’ Ip P
: rd ey T i i
Két kuan: Luong bién dang tuong doi (g) ti 1é thuan vé1 z va o +—1.
o P
€
Tir cong thic (8-15) taritra: 2= 1 z 1 (8-16)
i +_
Ih P
o == (8-17)
—+— (—+-)E
rh, P To P
L 1
Nhu vay z, phu thuoc vao o, Eva | — + -F;
To

8.2.3. Mémen ndn thang
Tiét dién ing v6i do cong ban dau 1/ry 1a AgA,. Sau dé udn vé phia nguoc lai ¢6 do
cong 1/p di dén vi tri A} A, (hinh 8.5).

h &
o 2‘3 -b_ —J
r|f°|’ oy
Af Ay Ay
| o 7 Mu
L3 8 I
’ f
M ‘, ‘, 4' "O '

Hinh 8.5. Quan hé bién dang va tng sudt trén cdc thd
chia tiét dien khi uén va khi héi phuc.

Khi cit bo tai trong thi trong khoang CB, bién dang dan héi vé vi tri CB, con trong
khoang BjA, vira c6 bi€n dang dan héi, vira c6 bién dang déo. Phan bién dang dan hoéi
A,A,BB; phén bién dang déo la AsA,B.
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Bdi vi khodng cich theo phuong ndm ngang clia A;B va A, C (titc BB,) ding bing e,
Gidn do ing suat va gian d6 bi€n dang ti 1¢ v6i nhau nén gidn d6 bién dang trén hinh vé
ciling dai dién cho gian d6 ung suit.

Sau khi cit bo Iuc di, theo gia thiét Becnucli thi vi tri A,BBA, khong tén tai ma phai
trd vé vi tri A3A;. Liic d6 trong vat nén s& sinh ra tng sust nén du (biéu thi bing hinh
A,A;D) va ting sudt kéo du (bidu thi bing hinh BDC).

Mémen g sudt du d8i véi diém C s& can bing:

c - <
AsARD T M DBC

Theo phuong trinh ta thdy momen ndi luc khi nén thing bing moémen cia hinh
AjA;BC ddi véi diém C, dong thdi c6 tri s6 bing mémen ciia hinh A, A;C d6i véi diém C.
Boi vi gia thiet Becnuli sau khi cat bo Iuc di thi ti€t dien A|A| s& di dén tiét dién A, A, :

¢ R
AjALBC — LA ALC

Mémen phuc hoi nay, theo gido trinh sitc bén vat liu sé& Ja:
EI
M=— (8-18)
p
trong dé: E - médun dan héi cha vat liéu;

J - mébmen quén tinh.
Tir phuong trinh (8-1), (8-15), (8-18) ta cé thé gidi ra tri s& clia momen nin (M).

Trong trudng hop vat ndn bi bi€n dang 16n: z, << h/2

lite do: M = Mg = &,S.
Trong triving hop vat ndn bj bién dang nhéd: z, = h/2
lic do: M =M, = oW
Vi ti€t dién hinh chir nhat: S= %i

Tuy theo do cong khdc nhau ctia vat nin s& c6 thé thay déi trong pham vi:

M, = (1+1,5) My

8.3. Qua trinh nAn thing trén may nin kiéu con lan
8.3.1. Dit vin dé

Néu vat cdn ¢ do cong mot chiéu thi c6 thé ding mdy ndn kiéu diém tua va chi con
udn mot vai lan 1a xong. Nnung trong thyc t€, do cong clia vat nén cé d¢ 16n khic nhau lai
cong theo nhiing chi€u khdc nhau. Vi vay khong thé ding may nin kiéu diém tua ma phai
diing mét ki€u mdy nin c6 thé uén lién tuc. P6 chinh 12 mdy nin kiéu con lan.
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8.3.2. Cdc phuong dn ndn

I. Phuong én bién dang nho

* Pic diém:

D6 cong bi udn tir con lan thit 2 d&n con lan thi (n — 1) dén dan giam di va di dén ché
gin nhu bang khong, sao cho do cong sau khi ndn nam trong pham vi dung sai cho phép.

Lir,

C
) 1 5) (3)
YT 777, /,»,47;7777777/ ///M,WQ,/,, 2% ////////g;f T A TR s

@ ) 3 )

lip, -s—raelir, Vp, -‘-I‘h--t—
,....-—-—'-"__'___ m = - m
e —={n = n
i === | 1/r,
.l o - ":E—
T
A2l '\2 o] 1 A2 12{0
DD B l
A 7
Hied
C C

Hinh 8.6. Qué trinh nin khi sir dung phuong dn bi€n dang nho.

* Con lan thit nhat chi ¢6 tac dung 1am diém tua.
* Con lan thit 2:
l

+— ™~ Quautn +-1— _-—;‘-c(:mdu+L
Iy e Ty
R Quau6n+—1~—-——"cbndu0
A N Po
* Con lan tht 3:
+L Quauo'n——l— ——» condu O
Iy Po
, 1 . 1
0 Quauén + — ———» condu- —
Po |
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* Con lan thit 4:

] s 1
0 Qua uén + X —— cOondu +—
Pi Iy

- — Quaufin+L ——> cdn du 0
I Pi

Tuong ty nhy the ¢6 thé nan ti€p trén cdc con lan khde.
Tém lai: tir chd
|+ 1 -1

'y I

) L4
Iy

N&u tang s6 truc 1&n thi cudi cling do cong ti€n dén 16 0.

2. Plucong dn bién dang lon

* Pac diém:

Con lan thi hai, thif ba u6n mot do udn rat 16n 1am cho vat cdn bi€n dang ¢ trang thdi

déo toan bo. Vat can von c6 do cong du hai chiéu bi€n thanh do cong mot chiéu. Tir con lan
thit tr 1rd di thi ndn theo bién dang nho.

0 0
@
I s T T I EE LT ETTETITITIIIILLS OIS LILILLLLS IS ELIO TS SISSTSL SIS RI S f o P T I SI Tl el
@ 3 @
I .
B i p——
T - ITFm
101y

Hinh 8.7. Qu4 trinh nin khi sir dung phuong 4n bi€¢n dang 16n.
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* Con lan thit nhét chi ¢6 tic dung tua.

* Con lan thi hai trd di:
| 1

1
+— —— +—
+L Po ;,_,__1_ Po >_L P >i
I‘O l'] r2 r3
LWL 1 +L
___1_ PO }_,_l Po }_‘_!_ Pl ,Q
o I I

So sanh hai phuong dn:

Vai phuong 4n bién dang nho: luc phan bd tuong doi déu trén cac con lan, do dé do
men ciia cdc con lan ciing tuong d&i déng déu, nhumg do cong du mat di cham, s6 con lan
phai diing kha nhiéu méi ddm bao yeu cau.

Phuong 4n bién dang 16n: Hiéu qué nén rdt 16t, s6 con lan phai ding it hon, nhung e
phan bS khong déu trén cac con lan, trén con lan thit hai va thi ba chiu luc rat Ién do do
thudng chéng mon va choéng hong, didu kién dua vat cdn an vao ciing rat khé khdn. Vi vdy
trong thue té thuong ding plutong dn thit nhat.

8.3.3. Luc tdc dung lén mdy ndn
C6 nhiéu phuong phip dé xdc dinh lyc tic dung léen mdy nan, nhung & day dung
phuong phap Xmirnov.
1. Tién dé gid thiét
(1) Momen tic dung lén cdc con lin thit hai, thi ba, thit tu déu bing nhau va bang
mémen bién dang déo.
M, = M, = M, = M5 ( = 65.S = 6. b.h’/4). (8-19)

(2) Momen tic dung lén cic con lan thif tu, thi ba, thi hai phia cudi cing bang nhau
va bang mémen dan héi.

M, 1 = M, = My = My ( = G = Gg. b.h%/6) (8-20)
(3) Con lan thif nhat va con lan cudi cling vat nan khéng chiu moémen udn.
M,=M,=0 (8-21)
n-3 n-l

@)
n

2. Lic nan

Luc ndn 13 lyc con lan tic dung vao vat nin lam cho nd bj bi¢n dang.
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Céch xdc dinh:

Téch tir con lan thit hai tr& di, xem vat ndn 1a d6i tugng nghién ciru, déng thoi khong

xét dén trong lugng ban than nd, ta co:

Hinh 8.8. Phan tich luc tic dung trén mdy nén con lan.

Téch tir con lan thit 3, ta c6:

tuong tu:

P}%=M5=css

P] = 2‘N:-S

6M
P, = ts
p, - Ms
t
p, = 2Mu
Poi= 6N:w
Pl b 8Mw

(8-22)

(8-23)

(8-24)

(8-25)

(8-26)

(8-27)

(8-28)

Ap lyc tac dung lén con lan trung gian c6 thé 14y bang gid tri trung binh ctia Py va P, ;.
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Né&u muén tinh téng 4p luc tdc dung 1én toan bo céc con lan thi c6 thé dung céc cong
thic:
3P, =(2n-4)(P, +P,) (8-29)

hay 2P = 4(“; Mg + My (8-30)

3. Mémen ndn

Momen nan 12 moémen quay con lan dé 1lam cho vat nan bién dang.

‘
(e
I .u._e_; PalleN

()

Hinh 8.9. Quan hé momen va chuyén vi trén mdy nan con lan.

Momen nin duge tinh nhu sau:

Gia thiét vat nan bi bién dang déo hoan toan va dya vao dinh luat bao toan ning
luong: cong cdn dé bién dang vat nén trén con lan nao do (A biang cong truyén vao con lan
dé (A’,)

Api=Aly
trong do: A, = Mgb;
vi: 0; = t/2r;
nén . Api = (12r)Mg
Api = Mpi@

trong d6 : M,; - mémen nan cén c6 truyén vao trén con lan thit i;
o - chuyén vi géc cin thiét khi nan;
¢ = oT - ® van t6c goc cua con lan = 2v/D
T - thoi gian ndn trén mot con lan, T = t/2v
A’ =M,t/D
Mqt/2r; = Mp,;t/D
M, = (Di/2r;)Ms
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D61 véi mot mdy nin thi D/2 1a hang s6, khi vat nén da dinh thi Mg ciing 1 hing s6,
chi ¢6 1/r; 1 thay déi trén timg con lan. Cho nén mémen nén téng cong s& 1a;
D1 D1 DI

- =My o242 L, D1
Mn= 2 My, 2% 2 2n "t

MH=MSBZl (8-31)
A ¢
Céch tinh Zi/r; : Khi vat ndn ¢6 do cong mot hudng (nhu dudng ray, thép chir U) thi:
yi L% (8-32)
i oy 2 5
Néu vat nan c6 do cong nhiéu hudng:
i 11 2y
Zi=—~+—+22i (8-33)
L Ip & 3 L

Gid tri ry = (10 +200)h (d6i v6i thép hinh).
- Tri $6 nho ding cho ¢& nho.
- Tri 56 1én dung cho ¢& 16n.
Iy = (10 +30)h (d6i v6i thép tam).
- 56 tr} nhé ding cho thép t4m day.
- 86 tri 1én ditng cho thép tam mong.

8.4. Cong sudt dan dong
Cong suit dan déng con lin tinh theo cong thiic:

d ’2\1 1
= —_— —— — 8-34
Nﬁ[Mn+§ P{;,Hf ) ( )

trong dé: M, - 14 mémen tdng cong (Nm);
ZP - tong 4p luc tdc dung 1én t4t ci cdc con lin (N);
i - hé 56 ma st ldn cha con lan déi véi vat nin (tinh bing m):
Poi véi thép hinh u=0,0008 + 0,0012 m:
D6i voi thép 1am 1 =0,0008 m;
f - s6 ma sdr clia 8 truc con lan:
Néu 1a & truot thi f=0,05+ 0,07,
Néu 1a 4 bi thi f=10,005;
d - duding kinh cia 6 truc con lan (m);
D - dudng kinh cha than truc con lan (m);
Vv - vin t6c nan (m/s);

N - hiéu sudt mdy.
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8.5, Cac thong so chi yéu cia may nin

Cac thong s6 chl y&u clia mdy nin gém cé:
- Duéng kinh thin con lan (D).
- Khoang cach giita hai con lan (t).
- 86 lugng con lan (n).
- T8¢ do nan (v).

Nguyen tic chon:
(1) Bam bao t6¢ d6 nan.
(2) Ung sudt ti€p xiic gifta vat nin va con lan nhé hon dng sudt cho phép [o).
(3) Diéu kién két cdu cho phép.

8.5.1. Cdach chon duong kinh con ldn D

Budng kinh D cla con 1an chiu sy rang budc cioa khoang cich t.

™

- D6i v6i thép hinh D = (0,75 + 0,9)t.
- P61 véi thép tam D = (0,9 + 0,95)t.

8.5.2. Cdach chon budc conldan t
Trudc tién hiy xét dé€n cdc nhan t6 anh hudng dén t.
(1) t qua 14n thi p ting, 1/p giam, moémen nan (M,) giam, chat Iuong nidn giam.
(2) t qui nhd thi p gidm, 1/p ting, momen nén (M,) tang, chét lugng nin tang.
Nhung D gidm, ttng suat tiép xic (o) ting do d6 & bé mat vat nin sinh ra rd, chat
lurgng bé mat kém, con lin ciing chéng héng.
Vi vay thudng chon t trong pham vi:

Unin L4 . Lnax

a. Cdch chon 1,

. ,PE
Vi Oy = 0,418 b < [c]“ =20,

2
frong dé lﬁ'y: P = P3 = 81:15 =% Gsl;.h

R =D/2 =0,475t (ldy D = 0,951)

E
t> 0.43h\E =t

Thuc t€ cho biét ring chat lugng nan s& dam bao khi 2/3 tiét dién duge bién dang déo.
Nghia la:

b. Xde dinh t
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h1,%s

Néu 14y R = 0,5t va xem 0,5h = 0O thi:

ts— =
o5 6,0,5 3oy

T tmax
Tém lai:
0,43hE/og <t < 0,33Ell (8-35)
Os
Trong thuc € thudng chon t nhu sau:
Thép binh t = (5 —20)h
(tr1 s& nho dimg cho ¢& 1én).
(tri s& 16n ding trong @ nho).
Thép tam t = (8 — 200)h
(tri 6 nho dung cho cd day).
(tri s6 16n diing cho ¢3 moéng).
8.5.3. Toc dé ndn v
Tée do nin thudng can cif vao lwong nang suat dé dinh doat, d6ng thoi xét 141 nhiét do
va chat lugng cha vat nan.
Nin nguoi thép tdm v = 0,06 +2,5m/s.
Nin nguoi thép hinh v=08+2m/s.
NGi chung vat ndn cang day t6c 40 nin cang nho.

8.5.4. 86 heong con lin

6 lugng con lan thudng dua theo yeu céu chat lugng vat nén va chiéu day vat nan dé
lua chon.

Pai véi thép tam:

Chidu day vat ndn (h) (mm) | 0,25+ 1.5 1,5+6 >6
S lwong con lin (n) 19 + 29 11 +17 7+9

PGi v6i thép hinh: Cdlonn=7+ 8.
Cynhon=7=+1L
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Chuong 9
MAY CUON VA MAY TO CUON

Cong dung clia mdy cudn 1a gom tu céc loai vat c4n qui dai (thép tdm, thép day...)
thanh cuon, rit ngn chiéu dai nha xudng. Con mdy t& cudn c6 nhiém vu ngugce lai: béc tich
tdm hoac dai thép tir trong cuodn ra. Trong day chuyén céng nghé cdn tim mong, mdy cudn
va mdy t& cuon thuong phéi hgp v6i nhau tao luc cang trudc va cang sau mdy cdn hoac dat
trong hé théng médy xir 1y bé mat (nhu tring, ma...). Vivay, hai mdy nay thudng két hgp lam
mot va goi chung 1a mdy cudn. Thép dugc cudn c6 thé & trang thdi néng hodc trang thai
ngudi, va vi th€ c6 mdy cudn noéng va may cudn ngudi. Su bé tri, chat lugng lam viéc cua
mdy cuon anh hudng truc ti€p dén chat lugng san pham.

9.1. So lugc vé may cudon nong thép day va thép hinh co nho
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Hinh 9.1. So dé va nguyén 1y két ciu mdy cudn huéng truc:

a- s0 d6 nguyen Iy: 1- 8ng dan thép; 2- truc treo quay; 3- 6ng x0dn; 4- 16ng chén; 5- tang quan;

6- may t§ cudn; b- két c&u may cudn: 1- 6ng dén thép; 2- co c4u diéu khién 6ng dan nudc lam ngudi;
3- 6ng dan nudc lam ngudi; 4- dong co.
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Hinh 9.2. So dé nguyén 1y mot s6 may cuon kiéu ti€p tuyén:

a- Kiéu b6 tri trén san c6 gia da vong day: 1- 16i cuon; 2- tay hung; 3- 6ng dén; 4- vong chan; 5- gia treo;
6- khdp quay tay hung; 7- gié tya; b- Kiéu b tri trén san co gia dd hoan toan vong day: 1- 6ng dan;
2- khung quay; 3- tay hing; 4- 16ng quay; 5- xilanh diéu khién 16ng; 6- banh rang quay I6ng; 7- mang lat;
c- Kiéu b6 tri dudi san: 1- 8ng dan; 2- ¢ can bang 3- ban quay; 4- ban hing: 5- mat san; 6- may day.

Trong céc phan xudng cdn thép day va thép hinh c& nho ton tai rat nhiéu kiéu mdy

cuon. Trén hinh 9.1 trinh bay so dé két cdu may cudn thép day kiéu huéng truc. Trén hinh
9.2 trinh bay mot s6 so dé mdy cuon thép day kiéu ti€p tuyén. "
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9.2. May cuén nong thép tam

M4y cudn néng thép tim c6 nhiéu loai: Theo vi tri lam viéc ¢6 loai trén san va dudi
san, theo kiéu két ciu c6 loai c6 tang cudn, loai khong c6 tang cudn, trong dé loai dudi san
c6 tang cudn duge dung rong rai hon ca.
9.2.1. B6'tri va yéu cdu cong nghé doi véi mdy cuén thép dudi san

1. Bé'tri

Miy cuon duge b tri phia cudi va & phia dudi mat san dudng cdn clia mdy cén thép
tdm (hoac thép dai) lién tuc. Diéu kién lam viéc clia mdy cudn dudi san rat ning né, rdt hay
phat sinh su c6. D& dim bao san xudt thudong xuyén phdi b6 tri ba mdy cudn, trong d6 hai
mdy lam viéc luan phién nhau, cdon mot mdy du phong. Vi phdi tao cho cudn thép duoc lam
nguoi dén du6i diém chuyén pha (d6i véi thép cacbon vao khoang 540 dén 620°C), nén
khoang cich giita cdc may phai dii 16n (thong thudng ching & cu ly 60 dén 200 m, tuy theo
tdim mong hay day va diéu kién thong gi6). Trén hinh 9.3 thé hién su b6 tri va két cdu mdy
cuon dudi san kiéu ba con lan trong t6 hop méy cén 1700 lién tuc cdn néng thép tam. N6 co
thé cudn thép tim day 1,25 dén 12,7 mm, t6c do cudn 20 m/s, trong lugng cuodn lén tdi 30 tan.
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Hinh 9.3. K&t cdu mdy cudn thép dudi san:
1- tang cudn; 2- con lan kéo; 3- con lan dan; 4- binh thuy luc; 5- canh tay kéo; 6- binh thuy luc.
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2. Yéu cdu céng nghé cuon

— | il 1 = il
“°

Hinh 9.4. So d6 ché do van téc cdc nguyén cong mdy cudn thép
(b6 tri cing v6i mdy cdn néng 1700):
| - trang thai chudn bi; Il- trang thai 8n dinh; IlI- trang théi thu cuén.
a,- tang t6c lan dau; a,- tang téc lan 2;

F- may can tinh; G- dudng con lan ra; P- con lan kéo cang; M- tang cudn;
W- con I&n trg cudn; A- dau dai thép 16 ra khoi gia céan F; B- dau dai thép an
vao tang M; C- duéi dai thép tiép can gia F; D- dudi dai thép ra khoi gia céan
F: E- dudi dai thép ti€p can con lan P; K- duéi dai thép rdi khdi con lan P.

Téc dung clia may cuon 1a khong ché luc kéo cang (kéo trudc) cho mdy cdn va cudn
dai thép thanh cudn.

Ngay sau khi ddu ra cta dai thép xudt hién sau mdy cédn tinh thi mdy cudn duoc dua
vao trang thdi chudn bi lam viéc. Lic d6 con ldn kéo cdng trén (con lan c¢é dudng kinh 16n)
ha xuéng, cic “con ldn trg qudn” so v6i tang dugc khong ch€ tuong tng véi chiéu day dai
thép. Nho c6 tdm din dat phia trude con lan kéo cang, dai thép di vao khe hd giita hai con
lan kéo va sau d6 di vao khe hd gilta tang quan va cac “con lan trg quin”. Sau khi dai thép
da cu6n 1én tang duoc ba dén nam vong ddu tién, qué trinh tao cudn da dugc 6n dinh thi luc
ép clia cic “con lan trg cuén” da dugc rit bd, may cudn dugc dong co khong ché theo “ché’
dé dong dién can bang diém O” va cung duge khéng ché lién dong v6i mdy cén dé tao cudn
mot cach nhip nhang & téc do cudn cuc dai.

Lic dubi ctia dai thép sap rdi khoi gid cdn thi mdy cudn & vao trang thai thu cudn. Téc
do chia mdy cdn va mdy cudn déu giam xuéng. Cic “con lan trg cuén” ciing thu €ép va bop
chat 1dy cudn thép.

Liic duoi cta dai thép tdch khoi gid cén cudi cliing thi con lan kéo cang phai ép chat.
Pong co dién & vao trang thdi phdt dién tao sic cang cho dai thép dang con nam & gilta tang
cuén va con lian kéo, tranh hién tuong kéo long va xién léch & nhitg 16p ngoai cuing cla
cudn thép.
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Lic thdo cudn cdc “con lin trg cudn™ dugc tich ra, “ban xe 1an chd cudn” duge nang
lén d& 14y cuon thép, chdy cho tang cudn ty co lai nhuong chd cho xe chd cudn thép di. Qua
trinh cuén thép két thiic. May cudn chudn bi sang giai doan lam viéc méi.

Quan hé tdc do clia cic nguyén cong ndi trén dugc mo ta trén hinh 9.4 O trang thdi
chuin bi, t8c do cla dai thép khong nén qui cao nhim trinh gay khé khan cho sy an vao cla
dai thép v6i con lan kéo cang va dudng din hudng. Téc do dudng lan phai i6n hon téc do &
gid cén cui cing dé trnh Uin thc. Toc do con lan kéo cing phéi 16n hon t6c d¢ cdn nhim
tao thuan gi cho viéc an vao. Toc do con lan trg cudn phai 16n hon 8¢ d con lan kéo cang.
Lic cudn di vao th€ én dinh phai gift duge do &n dinh cla hiéu s6 16c do gifta tang cudn va
vat cdn. Mdy cudn phai c6 kha nang tang téc cdn thiét dé phat huy t6i da nang lyc cua mdy
can. Khi chudn bi két thiic cudn, téc do clia con lan kéo cang phdi gidm thap hon tdc do cua
tang cudn, téc d¢ dudmg lan ciing cén gidm xu6ng nhim tranh cho duoi dai thép chao dao
quin vat. Lic thu cuén, phai dam bao t6c do tang cudn nham trinh sy ¢ xdy ra khi vat cén
ra khoi gid cdn.

Céc qué trinh cong nghe trén day ngay nay déu duoc khdng ché€ ty dong qua hé thong
may tinh. T8¢ do cudn co thé 1&n dén 30m/s, trong luong cudn 45 tan, chidu day thép 25 mm.

N6i chung, trong khi sir dung mdy cufn néng phai quan tam dén céc yéu cau:

- C6 t6¢ do 4n vao va 8¢ do cudn cao.

- C6 thé xir Iy cdc cudn c6 trong lugng 1on.

- C6 thé cudn dugc tm va c4c dai thép c6 do day va cdc san phdm Khédc nhau.

- C6 kha nang cao vé Khéng ché€ tdc do

- C6 kha nang tao dugc luc cang 16n cho phép cudn thép & nhiét do thap.

- Phai tao dugc cuon chat, tay bing,

- Phii tao dung do can bing dong t6t cho mdy cu¢n cho phép cudn & i8¢ do cao.

- Pudng kinh tang c6 thé phinh to hoac thu nhd dé tién cho viéc thdo cuén.

- Phai chiu duge nhiét d6 cao va tién cho viee duy tu, bao dudng.

© 9.2.2. M¢t 56 két cdu cum chi tiét ddc trung ctiq mdy cuon tdm

Trong may trg cudn ¢6 mot s6 chi ti€t hodc cum chi ti€t kha phirc tap. Sau day chi gidi
thieu mot s6 chi tiét hoac cum chi tiét d6.

* Tang cuon: Tang cudn 12 bo phan cot 161 clia mdy cudn. Yéu cdu co ban déi véi nd la:

- Chiju duoc do bén cao ing v6i cudn cb trong lugng 1n (6 thé len 161 45 tan) quay
v4i van téc cao va gia toc 1on.

- Phai ¢6 kha nang co nhd dudng kinh d& rit cuon va phinh fo trd lai khi cudn thép.

- Lam viéc & nhiét d9 cao, phéi dugce lam nguoi va boi tron t6t.

Trong thuc t& da xuat hién nhiéu loai tang cuén:

- Kiéu chdt tru mat trugt nghiéng.

- Kiéu thanh ding.

- Kiéu tang tru bac tif gidc hodc nhiéu canh.
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Hinh 9.5 trinh bay tang cuén khong dung hop giam tdc; dung cho mdy cdn tdm nguoi
c6 do day san phém tir 0,2 dén 2,5 mm, chiéu rong tdm 1050 mm; t6c do cudn 15 m/s; trong
lugng cuodn 15 tan.
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Hinh 9.5. Tang cuon thép tdim khong duing hop giam téc:
1- tang cudn; 2- truc tang; 3- try da; 4- 6ng lot truc; 5- vo may; 6- tru da.
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Hinh 9.6. M4y cuon dang cong xo6n va tang cudn loai vong khuyén:
1- vong khuyen; 2- canh quat; 3- tdm day; 4- binh thuy luc; 5- vd may; 6- nép may; 7- khdp néi; 8- binh thuy luc;
9- khdp khuyeén; 10- chét; 11- 16 xo; 12- can tang; 13- truc chinh; 14- gia; 15- gia dd;, 16- vong; 17- con truot.
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uon c6 tang cuén dang ném ding cho tdm rong 1500 mm; véi

iy ¢

-

Trén hinh 9.7 1a
d6 day 2 mm, luc kéo 2,5 tdn, t6c do cudn v = 7 m/s, trong luong cudn 4,5 tén.

Hinh 9.7. Mdy cudn c6 tang dang ném:

1- 8ng boc dan hudng; 2- 6ng 16t truc; 3- truc chinh; 4- 6ng dd; 5- binh thuy luc tac dung hai chiéu.



9.3, Cac thong s6 k¥ thuat co ban cia may cuén tim
M4y cudn tfm duge xdc dinh bdi mot s6 thong s& k§ thuat co ban sau day:
- Chiéu day tdm thép cudn (mm};
- Chiéu rong tam thép cudn (mm),
- Gié1 han chay cta vat liéu thép cuén (MPa);
- Dudng kinh cudn (mm);
- Trong lugng cudn (tan);
- Puting kinh tang cuén D (mm);
- Luong phinh dudng kinh tang cudn AD (mm);
- T6c do cudn cuc dai v (m/ph);
- Luc cudn cuc dai F (KN},
- Cong sudt dong co P (kW);
- §6 vong/phiit cha dong ca n (vg/ph);
- Ti s6 truyén i;
- (Goc truot lang tru o
- Budng kinh xilanh phinh co Dy (mm);
- Hanh trinh xilanh phinh co H,; (mm};
- 86 lugng xilanh phinh co;
- Ap lue chat 1ong trong xilanh p (MPa).

Cich xdc dinh cdc thong s6 trén trinh bay trong (i liéu tham khéo.

9.4. Tinh cong suit may cuén
Khi cuon bang hodc tdm, toan bo chiéu diy cia chiing chiu mét dng sudt gan bang
gi6i han chay, vat lién chiu trang thai ing sudt chay u6n do moémen uén gay nén.

_ _ . bn’
M, =o0,W =0y kN'm {xem 7-2)

trong do:
b - chiéu rong bing hodc tdm, mm;
h - chiéu day bang, mm;
G - gidi han chay cla vat liéu, kN/mm?.

Mémen udn téc dung & mat phing vuong goc vdi tryc ngang cha 101 cuon, cd thé dat
vao truc quay cia toi cudn.
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Qué trinh cuén c6 luc kéo cang nén phai tinh thém moémen do luc cang T gay nén:
Mep=T.R=0c.b.h.R, kN.m
trong dé:
G, Ung sult kéo cang (ka‘rnmz).
Khi cudn bang véi chiéu day h > 1 mm thi o, = (0,1 + 0,305).
Khi h < imm thi 6, = (0,3 + 0,80y).
» R bdn kinh t&i cudn, mm.
Cong suat dong co dan dong tang cudn ¢ thé xdc dinh theo cong thic:

2v 1

Nge ={My +MCB)"5‘;], kW (91

rong do:
(My + Mcg) , kNm;
v - tdc do cubn bang, m/s;
D - dudng kinh tang cudn, m;

1 - he s6 hitu ich cha bo truyén.

9.5. May té cudn

May t& cuon ding dé 1o cudn thép khi can nguoi, cit thanh doan trong xudng han dng,
trong cong doan tdy rira va gia cong nhiét luyén. C6 nhidu loai mdy t& cudn, sau day xin gidi
thiéu hai loai:

I. Mdy 1 cugn dang hai con

Trén hinh 9.8 gidi thiéu loai mdy t& cudn dang hai con, dung dé 1& cudn thép hoic
bang thép c6 chidu day h = 1,5 + 5 mm va chiéu rong b < 1500 mm, t6c d6 to vr < 1 m/s.

Nho xe chd cuon cit ngang phan xudng cudn, cuén duoc dua téi ban, co cdu truc vit
nang cudn thép dé déng truc véi hai con. Co cdu tryc vit (doi khi din dong thuy luc) phai va
trai {3). Hai con dich chuyén gan lai va ty diéu chinh, ti€p xvc chat toan bd bé mat cudn
thép. Dé tao luc kéo cang cho bang thép khi t& cudén dong co lam viéc & ché& do ham.

Khi gidm t6c do t& cudn, moémen da ciia by phan din dong sé giam di nho vao phanh
gudc hai con.

M4y 13 cudn dang hai con duge sir dung khi lyc kéo cing bing va tdm khong 16n hon
3 t4n. Néu luc kéo cing qua 1on s& lam hong (dap hay ndt) nhitng vong bén trong cua cuon thép.

Trong lugng cha cudn thép 16n hon 15 tan, ching duge 1& nhy mdy to cong xon vél co
ciu chém dang hinh quat.
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Hinh 9.8. Mdy t& cu6n dang con:
1- d€ may trai; 2- binh thuy Iyc; 3- ban truot tréi; 4- d4u con; 5- ban trugt phéi; 6- d& may phéi; 7- dong co va bo
phan dan dong; 8- ca c&u dan dong thanh rang; 9- hop gidm téc; 10- sensor diéu khién; 11- cong tic hanh trinh.
2. May to cuén dang céng xén

Trén hinh 9.9 1a mdy t& cudn dang cong xon, ¢6 tang cudn dang vong khuyén dung dé
t6 cudn thép c6 trong lugng t6i 45 tan, téc do t& cudn 16n hon 3 m/s.
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May c6 dé& 1a thép dic (5) va (15), ndp mdy (6), truc chinh (13) dugc lap céc 6 bi diia

con dd chan dé quay tang & ddu cong x6n bang dong co (18) qua khép n6i (7) va hop giam
tdc hai cap. '
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Hinh 9.9. Mdy t& cu6n dang coéng xon:
1- vong khuyén; 2- canh quat; 3- tdm day; 4- binh thuy lyc; 5- v may; 6- ndp may;
7- khép néi; 8- binh thuy luc; 9- khép khuyén; 10- chét; 11- 16 xo; 12- can tang; 13-
truc chinh; 14- gia; 15- gia d@; 16- vong; 17- con trugt; 18- déng ca.
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Pé dich chuyén méy t& cudn theo gid d (14) nhd h¢ théng thuy luc dat & bé may
(10). P4u kia cta truc chinh dat binh thuy luc (8), cin (12) dat trong 15i truc v6i hé thong 10
xo 14 (11). Ddu trudc cta cén (12) duge néi v6i 6ng truot (17), ddu gan vong khuyén (1) co
céc chi ti€t hinh ddy quat (2), nhiam diéu chinh d¢ 16n, nho6 cla tang cudn.

Truc i dich chuyén trong long 6ng (2), nhd pittong (8) cua xilanh hai chiéu. Dé
thudng xuyén tring truc cuia tdi to véi truc clia mdy t& cudn, trude khi bat dau t& cudn can
phai xem xét kha nang dich chuyén than mdy t& v6i gid dan. Su chuyén dong mém mai nay
dugc thuc hién nho binh thuy luc dat trén gid (4) va (8), hoat dong clia ching duge ty dong
hod hoan toan.

M4y t& cuon loai nay dung chi y€u cho thép cuon loai 45 tdn, t6c do t& dén 7 m/s,
chiéu rong tém 1500 m, chiéu day tdm khoang 2 mm, stic cang dén 2,5 tan.

9.6. Co cau uon va go dau bang ¢ dang cuon

Sau khi dat cudn thép lén mdy t& cudn can phai g& ddu bang thép ra khoi cudn va dua
n6 vao truc can dé gia cong ti€p theo. Tén tai hai dang co cdu gd ddu cuon bang. Co cau gd
uén nam cham, co ciu g& - uén kiéu méc.

Trén hinh 9.10 1 co cdu g& - uén kiéu nam cham.
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Hinh 9.10. Co cdu gd-uén ddu bang kiéu nam cham:

1- 6ng néi; 2, 3- canh tay don; 4- nam cham dién; 5- con |an dan; 6- truc d&; 7- con lan bi dong; 8- truc
khuju thanh truyén; 9- con I&n uén bi dong; 10- con 1an; 11- truc quay; 12- ngdng truc; 13- tay giang.

238



Co ciu gém ddu d& nam cham (3) va cdc con lan kéo din huéng (10), (9), (7). Con lan
trén (10) duge dan dong bdi mot dong co v6i cong sudt 15 kW, cédc con lan (9), (7) dudi bi
dong. Trude khi g& ddu bang c6 do day khoang 4 mm, rong téi 1000 mm, cic con lan dudi
(9), (7) ha xuéng nhd truc khuyu thanh truyén (8) quay xung quanh truc (6) theo con lan din
hudng (5). Nam cham dién (4) dugc ldp trén hai cénh tay don bén (2), (3) chiing dugc néi
v6i nhau bing 6ng gidng (1). 6ng nay quay xung quanh truc (11) nho cdc canh tay don bén
6 co cdu din bang hai binh thuy luc. Ngdng truc (12) n6i cdu dién ha xuéng t6i khi ti€p xiic
vGi cudn bang thép, hit 18y diu cudén bang uén va nang né 1én. Sau d6 nho cic thanh truyén,
cdc con lan dudi néng 1én va nén ddu bang thép vao con lin din dong (10) va bat diu &
cudn, cdc con lan uén bang thép vé mot phia, dua ddu bang thép vao truc cdn dé cidn nguoi.
Té6c do t6 cudn vao khoang 0,5 m/s, dp luc nén 1én con lan trén khoang 10 tan, trong luong
cuédn thép khoang 15 tan.
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Hinh 9.11. Co cdu uén - gd diu biang dang cao:

1- dau cao; 2- dau da; 3- con Ian bi dong; 4- co cAu canh tay don
song song; 5- binh thuy lyc; 6- canh tay don; 7- con lan dan dong.
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Co cdu ubn - g ddu bang dang cho (g dung cho cudn kim loai mau (bang khong c6
(i tinh) hinb 9.11.

Cao (1) duge ché tao tir thép hop kim c6 do bén cao (thuong bing thép Cr, Mn) gin
chat vao dau dd (2), ddu gd ndi khdp cdu v6i canh tay don (6). Nhis hé thdng cdnh tay don
(4) ¢6 co cu din dong 12 binh thuy luc (5), méc duoc nén chat vao cudn bang, khi quay toi
vio cuodn kim loai thi co cdu bit ddu gd uon d4u cu6i ciia bang. Con lin udn (3) nang bang
lén con lan din dong (7) va dua né vao truc can.

Kiéu g& udn nay cé cau tao don gian nhung lai bén trong khi stt dung.
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Chuongl0

MAY VA CAC THIET BI
PICH CHUYEN PHOI VA SAN PHAM CAN

10.1. San lan va phan loai san lan

San lan 13 hinh thic van chuyén vat ligu truc ti€p nhd cdc con 1an quay Xung quanh
truc cta né. San lan trong xuong can 1 hinh thic chi yéu dé van chuyén kim loai, trong
juong cha chiing 1én toi 40 dén 60% toan bd trong luong thiét bi trong xudng. Co thé phén
loai san lan nins sau:

|. San ldn céng tdc chinh

Chung dugc dat truc ti€p & cdc gid cin phd, mdy cén khai phoi, diéu kién lam viéc
nang né chiing duoc goi }a con lan gid cén.

2. San lan phu tr¢

La cdc con lan dugc 13p dat ndi tiép v6i con lan chinh & cdc hang gid cdn, nd tham gia
truc 1igp vao qud trinh van chuyén phoi. Doi khi phoi cén ¢6 chiéu dai 16n hon chiéu dai ban
than con lan.

3. San ldn van chuyén

La cdc con lin dua 16i va dua di phoi cdn, cdc con lan dua phoi cn 161 10 nung, tdi cdc
gid cdn va cic con lan dua phoi ¢an ra khoi khu vue gid cén téi céc thiét bi phu (mdy cat,
may cua, may nin...) déi khi ching vira 12 con lin dua tdi vira 1a con lan dwa di (cdc con lan
& gan gid cdn)

4. San lan nhdn kim logi

La cdc con lan duge b6 tri & dau day truyén cong nghé trudc va sau 1o nung, nhiém vu
chi yéu clia ching 12 nhan phoi cdn do cin ddy dua t6i, n6 lam viec trong diéu kién nhiét d¢
cao va va dap lon.

5. San ldn nhom

La loai san lan lap dat nghiéng, d6ng thai dich chuyén kim loai doc va dich chuyén
ngang con lan, gom nhit phoi thanh bé trudc va sau mdy cit, dich chuyén mau dau thua
clia phoi vao bun- ke, hoac gom phoi cdn thanh nhém nhd vao tdm chin trudc khi dua vao
san ngudi.
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Hinh 10.1. So d6 con lan nhém bo tri nghiéng; San Ian thudc 10 nung:
1- con Ian 1p 14t nghigng; 2- t4m chin; 3- phdi can.

6. San ldn o

Cic con lan nay dat tryc tiép & nén 16 (1o @i thép tdm), & bi va co cdu dan dong dat
diing sau tudng 10. Chiing duge ché tao réng dé lam nguodi bing nudc, truyén dong bing xich
(Hinh 10.1b)

7. San ldn ndng ha

Duing dé dich chuyén kim loai. theo phuong ngang, nang hoac ha kim loai.theo phuong
thang dimg, tng dung cho ban nang ha clia may can phd ba tryc, dua vat liéu vao 1o nung,
cho mdy cit loai nang...

& San lan dich chuyén

Chu yéu dung dé dich chuyén ngang va doc kim loai theo hudng cdn, tmg dung cho
ban dich chuyén kim loai clia mdy cén ray déo chiéu, mdy can Ong.

Trong cdn hinh con lan dua phoi t6i, dua phoi di chi 12 tuong déi né phu thude vao vi
tri 16 hinh.

10.1.1. Kich thudc co bdn cia con ldn

Cic kich thudc co ban clia con 1an la:
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D, - dudng kinh con lan.
L - chiéu dai con lan.
S - buée con lan.

Tat ca céc kich thudc nay déu duge chudn hos.

* Duéng kinh con lan duge lam cang nho cang tét, vira giam trong lugng vira giam
moémen da dé giam cong suat déng co. Gidi han gidm dudng kinh phu thuéc vao dé bén,
diéu kién 1am viec, kich thudc § ciing nhu cof c4u din dong.

* Chiéu dai lam viéc cfia con lan

Chi€u dai 1am viéc clia con lan thudng phu thudc vio vi tri, céng dung coa ching, &
cdc con lan chinh chiéu dai nay 14y béng chiéu dai phdn 1am viéc cha truc can, céc con lan
phu cia mdy cdn hinh 14y nhd hon phdn lam viéc cha truc cdn. Cdc con lan van chuyén
chi¢u dai phan lam viéc 16n hon khoang 150 + 200 mm so vdi chiéu rong cha phoi hoidc bo
kim loai.

* Budc cdce con lin

La khoang cdch hai dudng tam clia hai con lan nim ké nhau. Tir diéu kién kim loai
can van chuyén it nhit cling ndm trén hai con lan, déng thdi bude con lin ciing khong duac
16n hon nira chi€u dai cia phoi van chuyén. Nhimg diéu kién nay dugce thoa man, phoi duge
van chuyén ém, khong gay va dap, 6 d& bén hon. Néu phoi cdn qud dai, bude con lan 16n sé
gay udn phoi do trong lugng clia chinh né. D€ lam giam kha nang nay ngudi ta dat thém con
lan khong dan dong xen ké con lan din dong nhung v6i dudng kinh nhd hon.

* Toc do con lan

Con lan lam viéc & ch€ do déng ngét lien tuc (ché do khdi dong), t6c d6 c6 thé khic
rét xa t6c do dinh mitc clia con lan, nhung tuong dsi vai 16c do vong dinh miic cila dong co.
Céc con lan dio chicu thi téc d6 thudng 16n hon t6c do dinh mikc. Cic con lan 1am viee &
che do dai han diroc 1ap dong co di b ¢6 t6c do tuong thich véi t6c do 1am viéc ca ching.

Cdc con lan ¢ gan gid cdn t6c do chia ching 14y 16n hon t6c do c4n khoang 5 dén 10%
nhim loai trir kha nang tao bé, tan dung duoc nhiét dé clia kim loai.

Céc con lan van chuyén c6 t6¢ d¢ can bing nang suit ciia may cdn, con lan dua kim
loai vao 10, vao gid cdn khai phoi ¢6 t6c d6 1,5 + 2,5 m/s. O mdy cdn tém mong lién tuc, can
hinh nhd ¢6 t6c d6 con lan t6i 12m/s.

Téc do dinh mifc ciia con lan xdc dinh bdi t6c d6 dinh mdc cla dong co véi 1§ s6
truyén hop 1y.

10.1.2. Tdi trong lén con ldn

Téi trong tdc dung lén con lan ¢6 thé 1a: Trong lugng clia kim loai van chuyén, tai
trong phu xudt hién trong qué trinh lam viéc clia con lan, tai trong déng do phoéi dé trén con
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lan gay ra.

* Tai trong do trong luong phoi gdy nén.

Khi tinh todn 1ai trong tinh aé chon cong sudt dong co cho con lan cdn phai tinh 161 ca
trong lugng clia phoi, kich thude tiét dién, d§ dai, ngén cia ching. Gia sir con lan van
chuyén phoi day va ngén, chi tya lén hai con lan mbi con lan chiu mot tai trong 1a Q = G/2.

Chii ¥ 13 doi khi phat van chuyén phoi qud ngan, hdu nhu tai trong chi tap trung vao
mot con lan. Khi phoi dai tai trong chia déu trén céc con lan.

-/—-—/’Mjl-i*}‘
5 GO

a) - b

Hinh 10.2. Tai trong dong 1én con lan:
a- khi phoi ra khéi 1 hinh truc can: b- khi 12t phoi.

* Tai trong phy

Xuit hien khi phoi cdn ra khoi truc khéng c6 méng din hudng & cdc con lan ddu teén,
ngin can phoi cé xu hudng xudng dudi. Ap luc dugce tinh tur diéu kién udn déo.

oW

P="r 10-1
C ( )
trong do: G, - gidi han chay cha kim loai. N/mm?;

W, - momen chéng uén cla tiét dién ngang, mm’;
C - khoang cach gitia truc c4n va tryc con lan, mm.
* Tai trong dong
Xuit hién trong trudng hop phoi ¢6 trong luong 1¢n roi trén con lan vdi do cao h. Vi
du: phoi ra khdi truc c4n dwoc nang lén do dp luc duéi 161 roi xubang dap 1én con lan, trudng

hop dudng cdn cao hon dudng sinh clia con lan, hodc khi lat phoi ddu tién phoi nim doc theo
canh sau d6 ndm doc theo mat tiép xtic cha con lan v.v...

Tai trong dong ¢6 thé xdc dinh tir di€u kién cho ring dong nang roi clia phoi E, mat
mét do va dap E, va nang luong bi€n dang con lan U (cho rang khi va dap phoi hoan toan
khong dan hoi:
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E - E‘l =0
Ning lwgng mat mét khi va dép ¢ bien dang con lan c6 thé xdc dinh theo cong thirc:

E-E, =g+—;5g‘i'v2 (10-3)
trong d6: Q - trong luong chia phoi trén con ldn khi roi;
K, - hé s6 quy ddi khoi lugng con lan khi tinh dong nang;
G, - trong luong con lan; '
v - van tdc chuyén dong ciia phoi va con lan tai thoi diém roi.
T6c do v ¢ thé xic diinh duge nhes vao phurong trinh khoi lueng chuyén dong:
Qv _Q+KyG g (10-4)

g g
trong d6: v - van toc roi ciia phol trudc thoi diém va dap;
K, - hé s6 quy déi khdi lugng con lan khi tinh kKhéi lugng truyén dong.
Tir hai phuong trinh (10-3) va (10-4) ta cé:

1+K S
2G G
(1+K, =)
2Q

2
Tir phyong trinh déng nang % c6 thé thay th€ bing cong thic cia nd khi roi Qh

(10-2) :

1+K1%‘-

U=0h= G, 2 (10-3)
1+K, =
1+ ZQ)

h - chiéu cao roi.
He s& quy ddi khéi luong con lan K. K, phy thu¢c vio hinh ddng con lan, vio gia tri
bién dang va vao diém va dap.

Khi tiét dien thanh khong déi, diém tya thanh tuyet déi cing, diém dat (roi) cha lye
g gita thanh thi Ky = 0,49, K, = 0,625. Khi thanh ¢6 dang con lan cd thé ldy K, = 0,55,
K2 = 0,7

Nang luong bién dang cba con lan 6 thé viét thanh Ong:
U:U] +U2 (10'6)

trong J6: Uy - ndng lugng lam bi#n dang con lan;
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U, - nang luong 1am bién dang diém tya ciia cla con lan.

Thay tic dung va dap béng lyc P. Xdc dinh th€ nang bi€n dang con lan theo cong thic:

)

2E],

p 2
Y 2" i A
U, =2 d 2 dx = >
' {! R T lZE[ TR
i@
trong d6: J, va ], - momen qudn tinh mat cit con lan va cé con lan;
E - modun dan héi cua vat ligu;

a, ¢ - mot nira khoang céch tir diém dat luc 16i diém tira va di€m tya t6i phan lam
viéc clia con lan.

e M —
L

-

P2 PRIz

Hinh 10.4. T4i trong va dap dat tai diém giita con lan.

Ning lugng bi€n dang diém tua con lan & dang & d&, khung v.v... cé thé biéu thi qua
d6 ciing cha né:
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Pt _PX(t
U, = k=i | =
272 2[?)

trong do: t - 40 bién dang cla 6 d con lan dudi tac dung ca tai trong P dat tai diém gita;

(t/P) - dai lugng biéu thi do cing cla 4 d& hay gid tri bién dang cta 1/P tai trong

trén con lan,

Ning lugng bién dang chung clia h¢ duge viet:
p? a’—c’ c? Pz(t]
Usaee|———+—1+31 % 0-7
12E( ¥y A PY 2 \P (10-7)

Luc P xdc dinh tlr hai phuong trinh (10-5) va (10-7):

G!.
1+K| — 1
P= Qh 3 3 3
(1+K2 > | 1 ja e & +1 L
Q DE| 1, Jp) 2\P

Pé phan tich phuong trinh nay cho ring do bién dang cta 8 d5c
thi tng suat dong do luc va dap gay nén co thé tinh bang:

(10-8)

on lan bing khong,

G,
Pa 1+Kl-6 EJ,
Ou T -2_@1_‘ Qb G, 23aW2

rrong d6: W, - moémen chéng uén cta mat ¢t 1am viéc con lan.

6ng sudt dong co ddn dong con lin

10.1.3. Mémen va ¢
4t dong co din dong con lan duoc xédc dinh bdi 3 yéu to:

Momen va cOng su

a. Mdt mdt ma sdt & 8 do khi kim logi dich chuyén theo con lan
D

Mms = (QI. + nG) Homg "Ec' (10'9)

b. Mémen trugt do kim logi trugt trén bé mdt con ldn, cé thé do kim loai viong vao

thanh dan hudng
d,
M, = Qb1 o (10-10)

Hai thanh phdn ndy khong thay d6i khi van téc kim loal 1a hing s6 va tao thanh

mémen tinh ciia by phan ddn dong:
MT Mmb + Mtn
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c) Mémen déng sinh ra do kim logi dich chuyén trén con ldn ¢d gia téc:
deo

My=Jg=]— -11
a=Je=T 4 (10-11)

Trong cac cong thifc tir (10-9) dén (10-11) cac ky higu la:
Q, - trong luong kim loai cdn van chuyén;
Q, - trong luong kim loai trén mot con lan;
G - trong lugng kim loai clia chinh con lan;
n - 56 con lan ma déng co cdn din dong;
dc - dudng kinh ¢t con lan;
D,, - dudng kinh cha phdn lam vigc cua con 1an;
Lo - hé 36 ma sdt & 6 d& con lan, d€ cho & lan thudng pp, = 0,005 + 0,008;
ly - he 6 ma sdt truot gilta bé mat con lan véi kim loai, khi kim loai néng
pr = 0,15 p = 0,2, khi kim loai ngudi pr = 0,3;

J - moémen quan tinh cfia khoi lugng m, quay véi gia to¢ €.
2

D.
J=mR; =m= - . kgm®

(10-12)
trong dé: D, dubng kinh quéan tinh cha chi ti€t quay, chi tiét quay c6 dang hinb tru thi:

R = —— =0,7r; D;=2R;=14r

V2

trong do: r - ban kinh ngoai clia hinh tru.
£ = %(:3 gia 16c gdc clia khéi luong quay, 52,
Dai luong mD” goi 12 momen da ctia khoi lugng quay m.

Khi con lan quay véi gia téc £ thi kim loai trén nd chuyén dong vdi gia 16c a. bé quy
déi momen quan tinh clia kim Joai chuyén dong thing vé truc quay clia con lan, cho rang
kh&i liuong cha ching tap trung tai mot diém trén dudng sinh cda con lan. Lic d6 moémen
dong khi tang hodc giam téc duge tinh:

1
My =g+l =Z_[n(mchi2c1)+mlegl]€ (10-13)

trong dé: m,, my, - khoi fugng cha con lan va kh&i luong cha kim loai.

Néu trong thue t& chi cho a chia kim loai dich chuyén, dé tinh gia t6c géc & cia con
lan ta dung quan hé sau:

dt o dt
E:i:ﬁ_ , 5—2
T DCL

Néu t6c do con lan 3 dang vong/phit thi gia tdc ciia ching dugc tinh nhu sau:
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_do _mdn mdn_ 7,
dt ~ 30dt  30dt 30 °
Chii y rang khi kim loai dich chuyén theo bé mit con lan véi gia i6c a trung binh dé
tranh hién tugng rugt tai chd thi lyc qudn tinh khong thé 16n hon Juc ma sat gitta kim loai va
con lan:

Luc quén tinh: F =my 2y SF=my L8
3 < KmsE (10-14)
Khi kim loai néng: a,=0,15x9,8=1,5m/s’
Khi kim loai nguoi: aq = 0,3 x 9,8 = 3,0 m/s*
Téng moémen din dong n cia con lan bang:
Ny =Mrp+M; , kNm (10-15)

Cong sudt cdn thiét dé dén dong n con lan la:
Ncl = Mclmcl , kN
Cong sudt dong co cdn thiét dé dan dong n con lan la:
N, =§inﬁ , kW (10-16)
Chon cong sudt dong co cin phai tinh té1 dac diém lam viéc clia con lin (ché 4o da
han, ngén han hay ngén han lap lai).

10.1.4. Cdu tao san ldn va 6 dd con lin

San lan ¢6 thé din dong nhém hodc dén dong rieng r& hay dan dong ntra nhém (mot
hai con lan din dong mot dong co) doi khi ciing ¢ loai khong din dong, loai ndy lam
nghiéng di mot goe, kim loai ty dich chuyén nhd vao trong luong cia ban than.

San lan din dong nhém 1am viée trong diéu kién nang né, van chuyén phoi cé trong
lugng 1én, ngan, nhiét do cao, tai trong tap trung chil y&u vao mot vai con lan. Chiing lap &
cdc gid cdn khai phoi, cdc may cdn tdm day, can ddm ¢ 1dn... mébi mot nhém con 1an thanh
mot san lan c6 do daitir 5+ 6 m din dong boi mot dong co.

Cac con lan dugc dan déng qua mot truc din dong ¢6 ldp banh rang non, néu bude con
lan qua ngén, 13p banh ring try ngay trén trye dong co.

Khung ciia san lan ddn dong nhém doi hoi c6 do cing vilg cao nham ddp ¥ng do
chinh xdc caa & d&, truc din déng co d6 dai Ién va sit an khép ciia banh rang non, ching
duoce ché tao bang phuong phdp duc hodc han tir thép tdm cé do day thich hop.

Dong co cta san lan dan dong nhém thudng duge chon 1a dong co di bo lam viéc @
ché 46 déng ngit lien tuc, c6 khoang diéu chinh tdc do rong.

Sau day 1a mot s6 san lan din dong nhém dugc ting dung cho m4y cén khai phoi va
mdy cdn tdm day. Trén hinh 10.4 va 10.5 1a san lan clia mdy cén khai phéi 1000.

Trén hinh 10.6 13 san 1an gid cdn cha mdy cdn phd tdm mong 2800. San lan ¢b cdc con
1an din déng riéng r&, mdi con lan dan dong bdi mot dong co hoic hai con lin din dong boi
mot dong co.
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Loai san lan din dong riéng 1€ ing dung rong rdi cho loai phoi c6 do dai 16n, tai trong
phan b6 déng déu trén céc con lan, cé do bén cao, nhung gid thanh cao b lai c6 thé ché tao
va van hanh t6t.
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Hinh 10.5. San ldn nhan phoéi ciia mdy cdn khai phoi 1150.
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Hinh 10.6. Mt cit con lin d4u tién trén hinh chi€u ding:
1- dong co; 2- banh rang dan dong; 3- banh rang non; 4- truc dan dong;
5- 8 da; 6- vit diéu chinh; 7- v d; 8- khung; 9- thanh giang; 10- nap.
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Hinh 10.7. Céc con lan gid cdn phd clia mdy cén tém mong 2800.

Pong co dung cho con lan nay thuong la loai di bo 16ng X6
vao diéu chinh tdn s6 dong dien tir 5 + 60 Hz qua bo bién tan.

¢, diéu chinh toc do nhd
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Hinh 10.8. Con lan dan dong rieng ré tir dong co ¢6 mat bich qua khdp noi rang.
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C6 ba loai dong co dung cho san lan ddn dong riéng ré, loai binh thudng c6 tai lap vao
dé€ mdy, c6 loai gd 1ap véi mat bich dé gé lap v6i mat bich clia truc con lan va loai chuyén
dung c6 truc dac, méi loai déu c6 uu nhuge diém riéng.

Hinh 10.11. Hai con lian din dong bang moét dong co - truc dac.
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* Hop giam t6c cia truc din dong con 1an

Hép gidm t6c thudng duge ché€ tao O dang réng try thiang, c6 dang mot cap banh rdng
cho timg con lan dan déng (xem hinh 10.8). Néu bude con 1an qud bé thi hop giam tdc cho
hai con lan, tng dung hop gidm t6c 4n khép trong, né duge dit ngay trong vO cla con lan.

* Hinh dang con lan

Chiing duoc ché tao tuy thude vao vi tri iing dung.

- Con lan hinh tru phé bién hon c4, dugc Gng dung cho mdy cén hinh, can tam.

- Con lan tru bac duge ché tao cho con lan gid cdn cha mdy cén khai phoi, dudng kinh
clia nd thay do6i phu thudc vao chiéu sau ctia 16 hinh wén tryc cdn.

- Con lan dia (trén truc con lin niy dugc ché tao ¢6 g dang dia) né duge Ung dung
chdl yéu cho médy cén t4m trung binh va tam diy, cho san 1am nguoi clia ching va 1o nhiét
luyén tam.

- Con lan dang hinh c6n diing cho loai cdn t4m, cdn day, dung d€ 14t phoi tAm.

- Con lan hinh con hai ddu (xem hinh 10.9 va 10.10) dung d€ dich chuyén phoi tdm,
phoi tru va dng.

* K&t cdu ciia con lan rat khic nhau, né phu thudc vao diéu kién 1am viéc ¢6 dang diac
hay réng, 12 mot khéi thép rén hoac dic.

Con lan 1am nguyén khéi ché tao tir thép rén gid thanh cao, né duogce ché tao rdt han
ché tir diéu kién lam viéc rdt ning né, chi yéu cho mdy can khai phoi hodc cho mdy cat ¢d
luc cit 16n.

Con lan réng ch€ tao tir thép dic hoac dng thép ting dung cho loai phoi thép c6 tai
trong vira va trung binh, cho cdc ban nang ha. Diéu co ban 1a chon duge dudng kinh lam
viéc clia con lan va do day cia thanh con lan sao cho vira di do bén vira giam dugc momen
da cha con lan trong ché do lam viéc ngan han lap lai.

Con lan 1am bang gang diic ré hon nhiéu, né duoc tng dung rong rai cho loai phoi ¢6
trong luong nhd, cho mdy cdn tdm méng, cho cdc san lan din san pham di cha cdc loai mdy
c4n, N6 duge dic ciing mat bich réi 1ap chit 1én truc thép bang then.
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Hinh 10.12. Con lan bing gang ldp trén truc thép.
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* O bi c4n 1a dang phd bi€n cho céc con lan. Cic con lan gid cdn cla mdy cdn khai
phoi doi khi 1ap & bi con hai diy nhim khir lyc doc truc, boi tron cho céc 6 nay bang md nhd
hé théng tudn hoan ty ddng.

10.2. Ban nang ha
10.2.1. Cdu tao ban nang ha

Ban nang ha dugc tng dung cho may cdn t4m hai truc, ba truc, ching duge dat Oca
hai phia chha gid can. () cac gid cdn phd ba tryc chiing ciing dugc sir dung rong rai. Cic gid
c4n hinh ¢& nhd (Dy < 600 mm) ban nang ha khong duge sir dung, vai trd cua né duge thay
thé boi ban nghiéng va cdc mang din hudng hai tang.

Khi phoi cdn c6 do dai tir § = 10 m Gng dung loai ban nang ha song song, phén 16n céc
loai con lai 1a nang ha kiéu lac.

Co céu ban nang ha thudng la truc khuyu hogc 1a tryc lech tam. Ban nang ha cua méy
cin tam mong hai truc, ba truc bo phan can bing cia né thuong diing bang 10 xo, véi loai
ban nang ha c6 trong luong 16n bé phéan can bang thudng dung d6i trong.

Ban nang ha clia mdy cén t4m day, can hinh ¢ 16n, ray dam, may can phéd ba tryc
ducc ché rao theo so 46 hinh 10.15. Ban nang ha & hai phia clia gid cén duge ndi véi nhau
bdi thanh ring dat du6i him cla gid cén, din dong bdi mot dong cd qua cd céu truc kKhuyu
thanh truyén.

Nhimg nam gan day mdi ban nang ha dugc dén dong riéng &, trdnh duge thanh dang
dai, goe lic cha tay ndi néi doi trong l4c vdo khoang 40 + 60" @€ thanh nang ban gan nhu
chuyén dong thing.

Hinh 10.13. So 46 ban nang ha kiéu song song.
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Hinh 10.14. So d6 ban nang ha kiéu lic:
a- can bang 10 xo; b- ¢An béng d6i trong.

Hinh 10.15. So dé ban nang ha loai nang.

Do dai ban néng ha duge xdc dinh ti hai diéu kién:

* Khi phoi cdn c6 do dai nhd hon 10 + 15 m, ban nang ha cling déng vai trd san cong
tdc ¢ do dai nhd hon khodng 2/3 do dai phoi 16n nhat.

* G6c nghiéng cha ban ning ha khong 14y 16n hon ty 1¢ 1: 10 hoac 1: 15 nhim dép
ing do bén ving khi dua phéi vao truc cdn, trénh uén phoi.

Con lan trén ban nang ha din dong nhém hoic dén dong riéng r&€. Nén chiing ¢6 trong
luong khéng 16n, duge dat ngay trong khung clla ban. Néu cé kich thudc va trong luong 16n
thi duge dat trén nén méng rieng nhim giam trong luong chung ciha ban.
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Hinh 10.16. So d6 din dong con 1an cha ban nang ha:
a- din dong nhom: b- d&n déng nhom - ddng ca dat trén
khung cla ban nang ha; ¢, d- déng co dat rieng khung.



Hinh 10.17 la ban nang ha cia mdy can hinh ba truc ¢& 16n 650, trén ban bé tri hai co
cdu can chinh dang con lan (1), v co cdu lat phoi (2). Ban c6 thé dich chuyén xa gia can
mot khodng 500 mm (khi thay thé truc cdn) nhd vao hai binh thuy luc 3 dé dich chuyén & lic
ctia ban qua cdnh tay don, 6 lic cha ban lap babit. Méi ban niang dugc didn dong bdi mot
dong co riéng loai MT63-10, cong suat 60 kW, n = 757 vg/ph. Thoi gian nang ban khoing
2 +3 gidy. Phoi can ban nang c6 trong lugng khoang 3 + 3,5 tan, bién do lic ban duoc diéu
chinh nho 16p dém, né 6 thé thay déi bén kinh clia tay lic. Vi tri ngoai ciing ciia ban diéu
chinh nho 16p dém & g6i cua tay nang ban.

e e

Tk v T g 3
ImiliNE
e

Hinh 10.17. K&t cdu ban nang ha clla mdy cdn hinh ba truc ¢ 16n 650

Trén hinh 10.18 la ban nang ha cia mdy cdn tdm trung binh ba truc 2350. Trén ban ¢6
lap dat co céu thude can chinh va co cdu lat phoi, phoi cdn c6 trong luong tir 3 + 4 tdn, san
phdm c6 chiéu day tir 2 + 4 mm. Ban dugc din dong bdi hai dong co qua hop giam t6c, co
cau truc khuyu thanh truyén 1. Mot phin san lan vé phia gid cdn cla ban nang dugc lam
dang dia nham lam gidm budc ctia con lan. Cédc con lan chdn 1€ clia ban duge din dong riéng
nhd truc n6i (2). Ngoai ra cdc con lan 1am dang con dé c6 thé 1at phoi tdm.
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Hinh 10.18. Hinh chiéu bang va hinh chi€u ditng ban nang ha
clia may cdn tdm trung binh ba truc 2350.
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10.2.2. Tinh todn co cdu ndng cia ban ndang ha

Co ciu nang ha cta ban nang lam viéc theo nguyén tic con lac dé nang ban. Theo
nguyén tic d6, vi tri trung gian clia ban nang ha chinh 1a vi tri can bang (hodc bing 10 xo,
hodc bing d6i trong). Vi tri trén ciing chinh 1a vi trf qué can bing. Lam viéc theo nguyén tic
nay nang lugng dugc tiét kiém va ban tu dong chuyén vé vi tri trung gian khi c6 su co.

Sau day 1a nguyén tic tinh todn co ciu nang ban.

Hinh 10.19. Tai trong tinh tic dung lén co cidu ning ban.

a. Xdc dinh tdi trong tinh tac dung 1én thanh CD
Tir phuong trinh moémen d6i voi diém E ta co:
_Gja; +Gjay

aq

(10-17)

trong dé6: Gy, G, - trong luong ban va phoi & trén ban;
a,, a, va ay - cdnh tay don clia cdc luc twong tng v6i diém E.
Momen céc luc d6i véi truc O, bang:
M,,; = Qbg
b cdnh tay don ctia luc Q d6i v6i di€m O,.
Pé don gian hod qud trinh tinh todn, ta cho ring huéng tdc dung cla luc Q khong thay
d6i, tir day ta c6 thé xdc dinh duge so bo ddi trong G va cdnh tay don clia n6 ry.
Qrp = Gry (10-18)
trong d6: rg va rp 1a do dai clia c4nh tay don ciia khung DOK.
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PE trdnh momen da qué 16n, do dai canh tay don d6i trong thuong 14y nho hon rg =
(2 + 2,5,

Moémen cua d
cho ban nang ha lam viéc theo nguyén tac con lac.

&i trong G d6i v6i diém O, ciing v6i momen ctia lyc Q véi diém 4y lam

1. Ban & vi tri trén cung Khi:

Mg > Mg
2. Ban & vi tri can bang khi:

Mg = Mg
3. Ban & vi tri du6i khi:

Mg < Mg

Né&u momen qué thira & vi trf trén clng hoac duéi cung thi c6 thé diéu chinh nho md&

hodc him dong co. Chinh nho vao phuong phdp can bang nay ta co thé so bd chon dugc kich
thudc cta co cdu DO,K.

Tir diéu kién géc ¢ 1a goc tao boi cdnh tay don ctia cdu hinh DO,K 16n hon géc tao

b&i huéng cia cdc luc Q va G mot luong 1a 2y.

Hinh 10.20. So d6 tinh lyc tdc dung lén cdnh tay don clia co cdu can bang.

V6i diéu kién nay & vi tri bit ky cba canh tay don cic luc Q va G momen doi trong

cua diém O, bang:
Mg = Qrpeosp,
Mg = Grpcosf, (10-19)
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trong d6: By, B, - gbc giita cinh tay don DO,K va dudng vuong géc v6i huéng luc Q va G tir
diém O,.
Tir phuong trinh (10-18) co c&u & vi tri trung binh khi Bi=B2=¥
Géc quay cua cdnh tay don tir vi tri can bing P ta c6 phuong trinh (10-19) & dang:
Mg = Qrpcos (B £7)
Mg = Grpeos (B £ )
Chd ¥ phuong trinh (10-18) ta c6 hiéu cta cﬁc momen ay la:
M, = Mg - Mg = (Qrp — Gry)[cos(P £ v) —cos(B = 7)]
hoac M, = +2G r,sinysinf (10-20)
Pat gié tri khong déi: rgsiny = e, cubi cung ta c6:
M, = +2Gesinf (10-21)
He & vi tri can bang khi B = 0 tuong ng & vi tri can bing clia ban, toan bo su chuyén
dong cha ban tuong duong véi su chuyén dong cua con lic trong lugng 2G, bin kinh e va
bién do dao dong tir diém A t6i diém B theo qui luat hinh sin. Sy bién déi M, phu thudc vao
B = +30, véi d¢ chinh xdc ma thyc t€ cho phép c6 thé thay bing doan thing.
J .

4

o
-
-

A
Hinh 10.21. Su bién déi mémen M, phu thudc vao géc f.

Gid tri bién clia M, c6 thé biéu thi qua h¢ s6 khong can bang,
— Mzmax . Mzmax

Qp, 1G
K =28in . SINA

K

3 ban nang nhanh lay K 16n, & ban nang cham lay K nho, véi ban nang ha loai nang
K =0.1. Khi d6 géc y ing Vi Py = 20 + 30°,y = 820" + 5°40".
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Gia tri Q 14y gi4 tri trung binh khi tinh todn, thuc t€ c6 khi phéi 6 trong lugng rat
khdc nhau (do thay ddi san phdm cén). Lai c6 khi khong cé phoi trén ban nang ha, khi d6
ban khong & vi tri can bing. Vi viy téng momen tinh trén truc O, ¢6 tinh tdi mdt mat do ma
sit & 6 do s& la:

M, = 2GrgsinysinB + AQrpeos(P + v) (10-22)
trong d6: AQ - 1ai trong du & 6 d& D khi ban khong can bing do bién doi d6i trong lugng
phoi can;
M, - mémen ma sat & truc 6 O,.

Trén hinh 10.18 12 ban nang ha clia mdy cdn tdm trung binh ba truc 2350. Trén ban ¢
14p dat co cdu thude can chinh va co cdu 1at phoi, phoi cdn ¢6 trong lugng tir 3 + 4 tan, san
phdm ¢6 chiéu day tir 2 + 4 mm. Ban dugc ddn dong bsi hai dong co qua hop giam toc, co
ciu truc khuyu thanh truyén (1). M6t phdn san lin vé phia gid cdn ctia ban nang duge lam
dang dia nhim lam giam budc cla con lin. Cdc con lan chén 1€ cta ban dugce dan dong riéng
nho truc ndi (2). Ngoai ra cdc con lan lam dang con dé€ c6 thé 1at phoi tAm.

Momen M, s& duge truyén tdi truc khuyu, ky hi¢u t8c do cia céc diém A va B bing
v, VA vp, theo sa d6 t6c do (xem hinh 10.18) ta duoge:

Ya _Yp

a b
Momen trén truc O, tif 14i trong tinh, khong tinh t6i ma sat & thanh truyén - truc
khuyu béng:
M, =M, 2% om
g 2
trong d6: 1, rg - bén kinh truc khuyu va thanh n6i G,B.
Mémen tinh trén true dong co:
Mo M Mar b
in in rg a

trong d6 i va 1 - 1y s6 truyén vi hé s6 hifu ich cta bo truyén tir dong co i truc khuyu.

(10-23)

Néu do dai clia thanh gidng 16n hon tir 6 - 7 14n bdn kinh truc khuyu géc quay tryc O,
nhé hon 40 + 60", dé don gidn cho qué trinh tinh todn c6 thé 1ay:

b .
— = Sino
a

Gée o - gbée quay cia true khuyu tir vi tri dénh déu.

Su phu thuéc giita géc o va B tim bing dd thi, n€u thanh gidng c6 do dai 16n co thé
14y: rgsinP = rscosa. Khi &y momen tinh trén truc dong co c6 thé viét:

My = [2GrgsinysinP + AQrpcos(P + v) + My, ] ll:—'d‘ 51inn(1
B

(10-24)
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Néu ban ¢d co ciu can bing bing 16 xo, dé ban lam viéc theo nguyén tic con lan he 10
x0 ty diéu chinh, d€ an toan thudng ngudi ta chon he s6 K 16n - ing véi viéc chon b xo ¢6
dd ctng 16n.

b. Xdc dinh tdi trong ding

Tai trong dong & cdc khau khdc nhau dugce xdc dinh sau khi dd chon cong suét dong
co, trén co sd dé thi vong quay clia dong co phu thude vao thdi gian, ding so do t6c do
vg = va.sina, dung dé thi téc do quay truc O, vao thai gian. Theo d6 thi xdc dinh duge gia
t6¢ g6c max:

Emax = 18Pmax (vg/ph.s)
Tai trong dong 1én nhat & khép B xdc dinh duge:
G.D? L
PBmax :“ﬁgmux g (10-25)

trong d6: GD* - momen da quy déi vé truc O, clia cde phin quay ¢lia co cau.

Pmax

0 {
Hinh 10.22. Su bign déi toc do cla truc O, phu thude vao thai gian

Tai trong dong & bat ky co cdu nao khic cia hé duge xac dinh tuong

G.D?2 1
xdg = 7{' € max p_

X

(10-26)

trong dé: Gsz - mémen di cha cac phdn quay ciia co cau quay d6i vé truc Oy;

p, - bdn kinh quy d6i - nghia la canh tay ddn cua lyc dong d6i vdi true O, gid
tri cta né dugce tinh:

trong dé v, v @, t6c do cla khau X va tdc do goc cua truc O,.
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10.3. May dich chuyén ngang
D€ dich chuyén kim loai trong qu4 trinh c4n, tinh sita va 1am nguoi da tng dung may
dich chuyén va san nguoi nhiéu dang véi két c&u khac nhau.
10.3.1. May dich chuyén ngang
* Cdu tao ciia mdy dich chuyén ngang:
D€ dich chuyén phoi va sin phdm hinh c& 16n theo chiéu ngang ciia xudng cén ting
dung loai mdy dich chuyén day cdp va dich chuyén xich. Trong rédt nhiéu trudng hop may

dich chuyén thyc hién nhiém vu 1am nguoi kim loai, trong truong hop 4y chiing duge goi 1a
méy dich chuyén san nguoi.

Hinh 10.23. So d6 méy dich chuyén day cép:
a- s0 d6 nguyen Iy; b- két cAu xe con dich chuyén.

Tren hinh 10.23 1a mdy dich chuyén day cdp, c6 tir 6 + 8 day cép, chiing dugc kéo bai
toi dan dong (1) va khéi cang (2). Trén tét ca cdc day cdp céi no sau céi kia dugc lip xe con
dich chuyén (3) v6i miu dich chuyén (4). Khi & trang théi lam viéc (nghia la kéo sang bén
trdi). Mau (4) dich chuyén kim loai tir san lan (5) chuyén ching sang san lan (6). O trang
thdi nguoc lai méu (4) cla xe con “nga” xudéng va chuyén dong & dudi san kim loai. Két cau
cla nhiéu may dich chuyén lam xe con c6 thé nang miu dich chuyén (4) & bét k¥ vi tri nao
trong khoang gitfa hai san lan (5) va (6) dé dich chuyén theo phoi (hoac sin phdm cén) tuy y
trén san ray tdm 14t (nén lat c6 1dp thanh ray xen k& day cép).

Khi lam viéc lién tuc, ddo chiéu d6i véi t6c do dich tir 1 + 2 m/s, may dich chuyén
day cdp c6 wu diém la rét linh dong, tich tu va gii phéng mot luong kim loai 16n, déng thoi
lam ngudi né.
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Trén hinh 10.23b trinh bay c&u tao cua xe con, diéu luu ¥ 12 né ¢6 cit chdn dong trén
né lip miu gat (4). Xe c6 hai banh (1), khung xe (2) va trén né lip miu dong (3). O vi tri
bén phai ngoai cling, miu dong (3) dugc mac vao ngam cla vo (2) va & trang thdi lam
viec. O hanh trinh nguoc lai ctia xe con, mau gat (4) luon & vi tri nghiéng né tya vio méu
dong (3). Khi & hanh trinh ti€n 1én, miu dong (3) lai bat ddu & vi tri cia minh méu gat (4)
lai quay lén & vi tri lam viéc.

M4y dich chuyén dang xich ciing dugc dung rong rdi nhu & dang mdy day cap, né c6
do bén nhiét cao, ngoai ra co ciu kéo 1a banh xe sao, né lam viéc khong dao chiéu, do co
dong kém hon so véi mdy day cép.
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Hinh 10.24. Mdy dich chuyén san pham dang xich vao hé déng géi.

Trén hinh 10.24 thé hién mdy dich chuyén dang xich thu gom sin phdm can hinh tir
san lan (1) vao h6 chita (3). M4y c6 6 day xich, chuyén dong véi t6c do 1,1 m/s, budc giira
co cdu gat bang 1200 mun. Khoang cich giita cdc day xich 12 2000 mm. D¢ dai san pham
cdn hinh khoiang 5 - 12 m, trong lugng phoi khoang 1200 kg. Banh riang sao dan dong boi
dong co N = 30 kW.

Khi khoang cdch gita san lan dua san phadm t6i va di qud xa nhau nguoi ta (ng dung
mdy dich chuyén kép.

Khic v6i mdy dich chuyén dang day cdp, mdy dich chuyén dang xich dich chuyén
kim loai nim ngay trén day xich ciia minh, chit khéng trugt & trén san.
10.3.2. Momen va céng sudt dong co ddn dong toi mdy dich chuyén dang ddy cdp

Gia sir mdy c6 n day cap van chuyén m phoi (san phdm) cdn, méi phoi c6 trong lugng
la q & trang thdi néng thi:

* Luc cang day cdp do dich chuyén kim loai & trang thdi néng la:

Q =mgqf, tin , (10-27)

trong d6: m - s6 phoi cdn van chuyén;
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q - trong lugng chia mdi phoi;
f - hé s6 ma sdt trugt gifta kim loai néng trén san ray (f = 0,4).
* D€ cho céc day cdp ludn ludn cang & vé phia tdi bi din dong ding 1d xo nén (xem
hinh 10.25). Ld xo chiu mét luc 16i da bing:
_ nd’
% 8D,

trong d6: d - dudng kinh day 106 xo, mm ;

Pm

[‘C] , tdn

Dy, - duéng kinh trung binh coa 1o xo, mm ;
[t] - (ng sudt xodn cla vat lieu, N/ mm>.
Vi mit mdt do udn day cdp & cdc i nho gay nén cé thé cho ring sdc cing cla day
cap t&i va di khoi i 1a bing nhau:
T, =Ty
Cénh tay don cila méi lyc 1a: a = b = R, (R, bdn kinh i).
Luc tdc dung & truc t&i bing: T =T + Ty = P,y
* Momen finh trén truc tdi dan dong:
Mp=M, + M, + Mz + M, + Ms, tin.m (10-28)
trong d6: M, 1a mémen cdn thiét dé dich chuyén m phéi kim loai:

D
M, :Q——Z—T— (Dy - dudng kinh cda i, mm);

M, la mémen cdn thi€t d€ dich chuyén s6 xe con khong ti€p xic véi kim loai
(thire t€ s6 xe con nay khong lam viéc do 1p dit, do mon mau gat... mdi xe
con cé trong lugng 1a g):

D
M, = gKTT (K la s6 xe con khong ti€p xiic vdi kim loai);

M; la momen ma sdt & t4t ca cdc 6 dd truc cing day cdp :
d
M; = ﬂTUIJi
' 2
trong dé: p - hé s6 ma st & ¢ d truc phia cang day;
dy - dudng kinh & truc phia cang day, mm.

M, la moémen ma sdt & cac 8 do truc din dong toi kéo :
d
M4 = K.T| “’[ "‘2_11"

trong d6: p; - hé s& ma sat & 6 dd truc din dong ;
d, - dudng kinh 6 tryc din dong, mm ;
Ms 1a momen cdn thiét dé dich chuyén céc xe con lam viéc vi trong luong kim
loai tadc dung 1én nd:
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1+ 4
Ms —I[T+ I)}.ll )

trong d6: 1 - s6 day cdp c6 xe con lam viéc I =(n - K);
i, - hé s6 ma sét & 8 dd truc dan dong;
d, - dudng kinh 6 d& truc ddn dong, mm.
* Cong suét dong co dan dong toi kéo bang:

M
Ndc=—Tm‘ﬂ , kW (10-29)

trong dé: oy - téc do cua tdi kéo, 1/s;

i-tis6 truyén;

1 - hé s6 hifu ich clia bo truyén.

7 E{J
g —
' +_--|-_#_[. + ¢m

Hinh 10.25. So dé tinh todn m4y dich chuyén ciia kim loai dang day cap:
1- san I3n dan kim loai tdi; 2- hé théng toi cang day cép; 3- duong ray dé kim loai
truot; 4- san |an dan kim loai di; 5- he théng tei dan dong day cép; 6- truc dan dong
tai kéo; 7- hop giam téc; 8- dong co; 9- con lan tua; 10- xe con mau gat; 11- c{ chan.
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10.4. San nguéi

10.4.1. Cong dung va phan logi san nguoi

San nguoi 12 mot thiét bi ding dé 1am nguoi kim loai sau khi cdn, déng thai dé dich
chuyén né.

Phan I6n san nguéi thuc hién dich chuyén kim loai theo chiéu ngang phan xudng -
theo chiéu vuéng géc véi chiéu chuyén dong ctia vat cdn sau khi ra khoi truc. Theo huéng
chuyén dong cia vat cén chi dugc ting dung cho san ngudi cha xudng cdn tdm,

Theo nguyén 1y nay san nguoi ciia Xuéng cdn hinh, cdc xudng cén 6ng déu la thiét bj
van chuyén phéi, san phdm cdn dén noi cdn gia cong. Ciing chinh trong qud trinh van
chuyén dy kim loai duoc lam ngudi dén nhiét do nhat dinh.

V€ nguyén 1y lam viec va cong dung cia mdy dich chuyén va san nguoi c6 thé chia ra:

* Miy dich chuyén day cdp - ling dung chi yéu nhy san ngudi hoac miy van
chuyén san pham hinh c& 16n.

* Mady dich chuyén xich - (ng dung co bdn nhir sang nguoi cho san phdm hinh c&
16n, dng, hodc nhv mdy van chuyén d6i vdi san phdm hinh & 16n va trung binh,
phoi cia mdy cdn khai phoi thoi va tsm.

* Mdy dich chuyén xich chiu tai - ing dung chil y&€u nhu san nguoi hay nhur cdc
mdy dich chuyén sdn phdm t4m, tim & dang cudn. Kim loai dugc dat trén gid chia
xich dich chuyén, trdnh bé mat cia t4m truc ti€p véi xich 1am hong bé mat.

* May dich chuyén véi cdc thanh ring dong, phy thudc chl y&€u vao két cAu cha
thanh (loai thanh phang, loai thanh rang) c6 thé ung dung rdt khdc nhau, nhu cg
cdu chét tai vao 10 nung, nhu mdy dich chuyén san phdm dén ban kiém tra trong
phan xudng cdn ray hodc san nguoi trong phan xudng cdn hinh.

¢ San ngudi cilla xudng cén hinh ¢& nhd va trung né duge co gidi hod va chuyén
mon hod cao ddp ung t6t moi dodi hoi vé chat lugng sin phdm, trong dé c6 mét
phdn giif v mot phén nén san phdm nay.

10.4.2. Kich thudc co bdn cua san ngudi

Phan 16n may dich chuyén ké trén duge dung nhu san nguoi, san pham sau khi ra khoi
san ngudi cdn nhiét dé tir 50 +~ 100°.

* D0 dai cha san nguoi

Vi su dich chuyén ngang cia kim loai 14y bing d6 dai 16n nh4t cita phoi, & timg mdy
cdn khdc nhau ¢6 gid tri nhu sau:

- Mdy cdn ray, cdn hinh trung binh va 16n, kim loai thudng duge cit trude khi vio san
ngudl vi vay san ngudi ¢ dé daj khodng 33 + 36 m.
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- Mdy c4n hinh nho va trung binh 300 va 350, do dai san ngudi tir 60 + 110 m.

- M4y cén nhd 225 +300, kim loai duge cit bing may cét bay trude khi t6i san nguéi,
dd dai san ngudi vao khoang 100 + 150 m.

- Mdy cdn ta4m ddy ¢ d6 dai trung binh tir 20 + 27 m.

- Mdy cdn tdm lién toc tir 80 + 100 m

* Chiéu rong san ngudi

La dd dai do duoc theo chiéu chuyén dong clia kim loai, duge xdc dinh theo nang suét
clia mdy can va thoi gian 1am ngudi san phdm can.

Téng quing dudng lam ngudi kim loai trén san ngudi duge tinh theo cong thife:

-9
B=al (10-30)

trong d6: Q, G - nang sudt gidy 16n nhat cha mdy cin va trong lugng mot phoi kim loai, T;
a - budc cia san ngudi hay khoang cdch gilia hai phoi, m;
t - th&i gian 1am nguoi mot phoi kim loai, gid.
Kim loai duge lam ngudi trén sin ngudi chd y&u nhe vao su bic xa, d6i luu va sy dan
nhiét & chd ti€p xic gilta vat cdn v6i san ngudi. Sy truyén nhiét nh ti€p xtc ding nhiéu
trong cén taim, doi khi con lam nguéi bang nude.

S lrong nhiét ning dQ truyén vao moi trudng xung quanh, trong thoi gian dt nhd
phuong phép biic xa, duge xdc dinh theo cong thic:

4 4
T T

trong d6: F - bé mat tod nhiet, m?;
T, T’ - nhiét do tuyét d6i gitta b€ mat kim loai cdn lam ngudi va moi trudng Xung
quanh vao thoi diém tinh;
kcal 100*
m?gidr (1“ Tyd)4
Gid tri C c6 thé bidu dién nhu sau:

C - hang s6 bic xa,

C=eCy
trong d6: Cg - hing s0 biic xa cla vat den wyét d6i c6 ciing don vi véi C va cd gia tri bang
4,88 + 5,20;
g - hé s& khong don vi, phu thudc vao bé mat bite xa, doi vdi thép can € = 0,90.
kcal 100°

Vivay: C=4,4
m?gidy (l 0 Tyd)‘1
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Ta cho ring do chénh léch nhiét 4o bén trong kim loai va bén ngoai trong qud trinh
xem xét khong thay déi, s6 luong nhiét nang ¢d thé thay déi theo biéu thic:
dQ = GedT (10-32)
trong dé: G - trong lugng kim loai, kg;
¢ - nhigt dung, kcal/kgdo.
K&t bidu thire (10-31) do cach biet qué 16n giifa nhi€t 40 vat cdn vd moi trudng xung
quanh, lai nang 1én bac bon, thanh phén thit 2 c6 thé bo qua. Két hop biéu thirc (10-32) ta co:

4
Ge (100
dQ=—|——| dT
Q=T
Tir day thoi gian 1am nguol kim loai do bic xa nhiét T, dén T,, khong tinh tdi qud
trinh tao nhiét do két tinh lai duge xdc dinh bang céch tich phan hai vé& tir T dén T;.

3 3
Ge|(1000)  (1000Y
0033 4| — | —|—— 10-33
! 0’33FCMT2] (T,j} Blo (10-33)

Can lira ¥ khi kim loai ngugi dén 500 + 700°C, vai trd giam nhiét do d6i lvu ¢é mot §
nghia rdt 16n. Vi vay thoi gian lam ngudi kim loai t&i nhi¢t do 100 = 150°C theo phuong
winh (10-33) tang lén khoang 1,2 dén 1.8 lan. Dac biét thiy rd d6i v6i kim loai 1a san pham
cdn hinh.

Thai gian 1am ngudi kim loai sau khi cédn ciing ¢6 thé xédc dinh theo:

=30, giv (10-34)
F
trong d6: G va F - trong luong phoi cén, bé mat tod nhiet, (kg vam®):
{, - thoi gian 1am nguoi 1kg san phim cdn v6i bé mat toa nhiet 1 m”.

Thoi gian t, cla san phdm cédn c6 do day khac nhau khi 1am ngudi tir 850° xudng 100

= 50" trong bang (10.1) (cho sén phidm hinh Ién va tim).

Bang 10.1. Thoi gian 1am nguoi san pham thép can tir 850° 15i 100 + 50"
d61 v6i | kg sin phdm cén va bé mit tod nhiét 1 m?.

Db Gy san ohi Tée db clia déng Thai gian 1am ngusi (gic)
) day san pham mm khng khi mis 100° 50°
2 0 0,012 0,018
2 0,007 0,010
0 0,013 0,021
50
2 0,009 0,013
0 0,015 0,022
100
| 2 0,011 0,016
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* Thoi gian [am nguoi ray IA va IIA trén gid 1a 3 gio 20 phiit va 4 gid.

Trén hinh 10.26 va 10.27 1 thoi gian 1am nguoi thép hinh va thép tam, két qua thu
duoc tir quan sat thiye t€,

O

1100

1000 \\ N

500

800 \\\\ N
700 \l‘l\\:\\\\

AN
]
6001\ \\\\ \\\ L e
'{663& vf@ﬁ{‘) 3 Ep -'st_ s
500 4
40 126 160 200 240 280 320 sec

Hinh 10.26. Thoi gian lam ngudi thép tim cé 4o day khac nhau.

1000°

cooh

2]
NE 1000

—

600 \\%\ BDO\\\
400 \k\\\ eoo\ -
200 B A 5§§5§§§
1 2 3 4 00 Y S
phtit >00 \\é_ﬂ——

b
Al =

0 4 el 12 16 phit

Hinh 10.27. Thoi gian 1am ngudi san phdm thép hinh, két qua do quan sat thyc t€:
1- thép goc 63,5 x 53,5 x 6,4 mm; 2- thép goc 24,4 x 25,4 x 3,2 mm;
3- thép goc 35 x 35 mm; 4- thép tron S10; 5- thép tron &16; 6- thép tron 225,
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10.4.3. San ngudi ciia mdy cdn hinh cd nho va trung binh

* C#n tao san ngudi

San ngudi clia mdy cdn hinh ¢d nhd va trung binh yéu ciu dap img cic dodi hoi sau:

- Van chuyén kim loai d€n diing dia chi.

- Trong qud trinh van chuyén khong lam u6n va van san phdm cdn vi mot phan giip
nan thing kim loai.

- Khong dé kim loai trugt trén bé mit san nguoi lam xudc san phim.

- Dip ting doi hoi clia ty dong hoi cao va ¢6 thé diéu chinh duge qua trinh lam nguodi.

Tat ca cdc doi hoi nay déu lam cho san ngudi cé cdu tao phic tap va khai lugng kha
16n. Vi du: may can 250 + 300 sin nguoi 1én t6i 1000 = 1500 tdn, chiém 50% tdng trong
tuong toan xudng.

Cau tao cha san nguol xudng can hinh rat da dang, phitc tap, mot s6 dang thép dac biét
nhir thép ray, ngoai qui trinh 1am ngudi con phai ddp {mg thém qud trinh nhiét luyén, khong
"lam ngudi nhanh anh hudng x4u dén chét luong san phim. Cdc loai san ngudi dac biét ducc
trinh bay @ cac tai ligu chuyén khao. O day chi dé cap dén céc tai ligu phd thong nhat.

San ngudi cdn dat xa gid cdn mot khoang cdch 1a S dé san phdm cdn kip ham lai bdi
lyc ma sdt trén cdc san lan.

V2

2gp
trong d6: v - téc do ra khoi gid cén cha kim loai;

(10-35)

i, 2 - hé s& ma sat trugt va gia toc trong trudng.

Vi mdy cit bay dat tru6e san ngudi dé cét phan doan, cdn luu ¥ sau khi cét san pham
can di thdi gian dé ngudi so bd va 4p dung sy lam viéc nhip nhang cla san ngudi, phoi no
sau phoi kia khong bi don 1.

San ngudi ¢6 hai loai: Loai mot phia cia san lan va lai hai phia cha san lan (vi tri clia
16 so vdi san 1an dan). Loai hai phia cé nang suit cao lam viéc doc lap véi nhau né cé thé
phuc vu cho may cdn tring nhiéu sgi.

San ngudi gém cdc bo phan chinh san day:

- Co ciu hit cling v6i san lan ddn san phdm tdi san ngudi.

- Ban than san ngudi.

_ Co cdu dat san phdm 1én san dén.

% Cg cdu hit

Ding dé chuyén kim loai tir san lan d4n t6i 1&n san ngudi, c¢6 cu cdu hat mot phia va
co cdu hat hai phia, cd thé hit mot lic hai phoi kim loai. Co cdu ht cdn c6 bo phan dan
dong riéng ré, 1am viec doc 1ap khong phu thuoc vao cdc nguyén cong ti€p theo. K&t cdu cua
cdc cd cdu hat rat khac nhau.
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Trén hinh 10.28 12 so d6 két cdu san nguoi dang thanh rang cta mdy cdn hinh c8 nho

250. Con lan dén liéu (1), he théng thanh rang bit dong (3), hé théng thanh rang dong (4),
va hé théng con lan dan liéu (2) di t6i may cét phan doan.

True con LEn
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Hinh 10.28. K&t cdu san ngudi dang thanh rang cha xuéng cdn hinh nho 250

(Theo thiét k& cha IIK.5.M.M — Lién Xo):
a- hinh chiéu dung; b- hinh c&t doc theo truc léch tam;
¢- co cAu x&p VAt can tur cac thanh réng lén cac con an dan.
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Doc theo chiéw dai cic con lin din lién duge dat co cau hat vat cén tir cde con lan 1én
san nguoi. Hé théng cdc con lan dan ligu duge chia thanh cdc don nguyén khéc nhau. Khi
kim loai chuyén déng tinh tién tir mdy cét bay doc theo phia phai cdc con lan, phia trai ducc
phd boi tim nghiéng dén (9) nhd né ma kim loai duge x€p len cdc thanh rang.

Céc thanh ring bat dong (8) dat trén cdc thanh thép chit T (5). Con céc thanh rang
dong (4) din dong bdi banh léch tam (6), dong co (7) qua hop giam tdc¢ (8). Khi kim loai
nam doc trén rdnh ring cua cdc thanh ring dong. Nho chuyén dong léch tam ma né duge
dich chuyén sang phia trdi mot budc rang.

Vé phia cusi cha céc con lan din li¢u di, ngudi ta dit hai co cdu: co cau (11) dung dé
nhan vat cén tir cdc thanh rang dong, co cdu (12) ding dé chuyén vat cdn da lam ngudi lén
cac con lin dan liéu.

Cic thanh (11) nhan vat cdn ti cdc thanh rdng ctia san ngudi chuyén di doc theo cdc
thanh rang va né ciing dugc din dong bdi chinh truc 1ech tam nhung véi budc dich chuyén
nho hon. Xe con (12) nhan kim loai tir cc thanh (11), x&p bé Ién cdc con 1an din. Chiing co
co ciu din dong (13), dong co (14) va hé théng cénh tay don truc khuyu (15). Nho dim tua
{16) ma trén dé dat cdc xe con (12), méi khi xe con dich chuyén sang trdi cich tay (10) ciing
dugc nang 1én. San ngudi duge ty dong hod hoan toan.

10.4.4. Tinh céng sudt déng co ddn dong san ngudi
So dé tai trong téc dung 1én san ngudi ¢6 thé biéu dién nhu hinh 10.29.

Hinh 10.29. Tai trong tic dung lén co cdu din dong san nguoi:
1- thanh rang dong; 2- cic banh xe dAn huéng; 3- banh léch tam; 4- truc léch tam.

Goi tai trong dat lén cac banh lgch tam dat doc phia duéi gam san ngudi vé mot phia
la P '

P= %_;_G'_rﬂ (10-36)
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trong d6: Qg - trong luong clia toan bo vat cdn trén san nguodi (kN) ;

Gpp - trong lugng clia cdc thanh rang dong (kN).

Momen cin thiét dé quay bénh lech tam la:

(Qkw +GTRD)6+2QKL +Grpp dp

Mpkir =2
BKLT 5 )

trong dé: e - do léch tam, m;
d - duong kinh tryc iéch tam, m ;
1t - hé 6 ma sit 6 8.
Cong sudt dong co dan dong banh lech tam duge tinh:

trong d6: i - ti s6 truyén cla cg c4u dan dong (i = 50);
7 - hé s6 hitu ich cia bo truyén,
Can i vao Npe tinh duge chon dong co sao cho ¢ [Npclbang

quay (n) thich hop.

(10-37)

(10-38)

> Npcy va s vong
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