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LOI NO! PAU

D6 an mén hoc Céng nghé ché tgo may lia mot do dn chuyén ngianh
chinh ciia sinh vién nganh cong nghé ché tgo may, dong thoi do an nay
cing li mot dd an bat budc déi vdi moét sd nganh nhv Ots, Doéng ca dot
trong, May chinh xdc, Co tin ky thugt v.v.. D& dn mon hoc Cong nghé Ché
tao may hudng ddn sinh vién gid quyét mot vén (@ tong hop vé cong nghé
ché tao may sau khi dd nghién ciu cdac giao trinh co bén cia nganh Ché
tgo mdy.

Khi thiét ké db dan mon hoc Cong nghé ché tgo may sinh vién §é lam
quen voi cach sit dung tii Liéu, 56 tay, ticw chudn va co kRhd nang két hop,
so sanh nhang kién thitc 1y thuyét vdi thuc té sdan xudi.

Mat khac khi thiét ké dd dn, sinh vién phdi phdat huy t6i da linh doe
lgp sang fgo dé gidi quyét mot vdn dé céng nghé cu thé. PE hoan thinh
nhitm vy do, sinh vién phdtl nghién ciu Ry nhitng gidgo trinh nhu Cong
nghé ché tgo may, Mdy cat, Nguyen ly cdt kim logi, Do gd v cac gigo
trink c6 lien quan cia chuyén nganh Ché tgo may.

Tai liéu nay duge bién soqn dya trén co s ena tai lidu dd duge xudt
bén nam 1987 coé ste chita, bo sung thénm mol sd phan dé tao didu kién cho
sink vien sit dung thudn lgi hon, gidm dugc thi gian di tim tai liéu khac.
Ngoai ra, tai liéu nay khong chi dizge diing dé thiét ké do an mén hoc ma
com lam tii licw tham khdo khi thiét ké do an tot nghicép.

Khi soqn thdo tai licu nay ching toi dd két hop nhitng kinh nghiém
huéng din do dn cong nghé cia BO mon irong nhidu nam qua vdi nhing
tai liéu ciie nude ngoai (Nga v Phdp) duoc xudt bin gin day ¢6 chi ¥ dén
tinh dac thii cia nganh co khi Viét Nam.

Cluirig 1o xin chdn thanh cdm on PGS Ping Vit Givo, PGS. TS Tran
Xiwiin Viér di gop nhicn ¥ kicn quy bdu cho viée hoan thanh rdd liéu nay.

Dé lan xudt bdn sau tai liéu duge hoan chinh hon. c'h'ﬁ.ng téi xin trin
trong cdm on nhitng ¥ kién dong gop cita ban doc va dong nghiép.

Chc v kicn gf(};;g gop xin gii vé Bé mon Cong nghe Che tao may Khoa
Co khi, Truong Dai hoc Bach khoa Hi Noi va Nha xudt bdn Khoa hoc v
Ky thuat, 70 Tran Hung Pqo, Ha Noi.

Tac giad



Chirong 1

NOI DUNG VA TRINH TU THIET KE DO AN
MON HOC CONG NGHE CHE TAO MAY

1.1. Nb6i dung dd an mon hoc Cong nghé ché tao may

D6 4an mén hoc cong nghé ché tao may bao gom hai phan:

- Thiét k& qui trinh céong nghé gia cong mét chi tiét nao do (chi tiét
dang cang, dang bac, dang hop, dang truc, banh rang).

- Thiét k& mot do ga (thudng 1a dd ga phay, do ga khoan, do gi doa, do6
oA Lién, do ga mai,dd ga chudt).

Nhu vay db6 an mon hoc cong nghé ché tao may bao gdbm cd phén tinh
toan va cAc ban vé. '

L.1.1. Khéi hégng tinly toan

Khéi luong tinh toin duge viét thanh mot quy€n thuyét minh theo mot
trinh tu va néi dung ting phan sé dudc trinh bay cu thé sau.

L.1.2. Kioi ugng bin vé

Db :in duge trinh bay trong 3 ban veé theo ding yéu ciu k¥ thuat:

- 1 ban vé chi tigt 16ng phoi tkhd gidy A, hoac A}

- 1 ban vé sa d6 nguyén cong gdm 6, 8, 9 nguyén cong (khd gidy A}

- 1 ban vé d6 ga vdi day da 3 hinh chidu theo ty 1& (khd gidy A, hoac A)).

Khéi hugng tinh toan thiét ké cua do ga phu thudc vao chuang trinh dao
tao cac moén hoe cdng nghé ché tao may va mdn do gi cho tung nganh
chuyén mon.

Sinh vién nganh cong nghé ché tao mdy phai hoan thanh tdt ca cdc phan
duge trinh bay dudi day.

Sinh vién cac chuyén nganh khac va sinh vién hé cao dang ky thuat ed
thé khong phai lam mdt s6 phan.

1.2. Trinh tu thiét k& dd an mén hoc ¢codng nghé ché tao

Qua trinh thist k& do 4n mén hoc cong nghé ch€ tac may duge tién hanh
theo néi dung va trinh tu sau day:



. Phan tich chie nang lam viéc cua chi tiét.

. Phan tich tinh cong nghé trong két cdu cia chi tiét.

1

2

3. X4c dinh dang san xuAt.

4, Chon phuang phap ché tao phdi.
5

. Lap thi ty cdc nguyén eéng, cdc bude (vé sg d& ga dat, ky hiéu dinh vi,
kep chat, chon mdy, chon dao, vé ky hiéu chiéu chuyén déng cta dao, cla chi
tiét).

6. Tinh lugng du cho mét bé mat nao dd (méat tron trong, mat tron ngoai
hoac mat phing) ecdn tat ca cic mat gia cong khdc cda chi ti€t thi tra theo
86 tay cong nghé ché tao [T].

7. Tinh ché& d§ cdt cho mdt nguyén eong nao dd (thudng 14 nguyén cong
phai thi¢t k& do ga) con tdt cd cac nguyén cong khdc thi tra theo S6 tay céng
nghé ché tgo mdy [7]. Khi thiét ké t6t nghiép thi phai tinh ch& d¢ cat cho tat
c¢d nhithg nguyén cdng cén thiét ké do ga.

#. Tinh thai gian gia cong co ban cho tdt ca cdc nguyén cong. Khi thigt k&
tot nghiép cin xdc dinh thoi gian gia cong titng chifc cho tit ca cdc nguyén
cong. 86 liéu nay la cd s6 dé xac dinh edc chi tiéu kinh t& ki thuat cia qui
trinh cong nghé.

9. Thiét k€ mot dbé g4 gia cong hoac mot doé gd kigm tra theo chi dinh cla
giao vién hudng dan. Phin thiét k& db ga bao goém cdc budc sau day:

- Xac dinh cg céiu dinh vi phai.

- Tinh luc kep can thiét.

Dua vao sd d6 dinh ¥i va luc kep dé chon co cdu dinh vi, co cdu kep chat,
thiét k& cdc cd cAu khdc cua do ga (co cdu din hudng, co cdu so dao, cd cdu
phan da, co ciu xac dinh vj tri cla dd ga trén may).

- Tinh sai s6 ch& tac cho phép da ga [¢,].

- Dat y&y cfiu ky thuit cua do ga.

- Lap bang k& khai chi ti&t dé ga (tén goi chi tigt, sd lugng chi ti&t va vat
liéu s dung).

10. Viét thuyét minh khoang 30-50 trang theo ndi dung nhitng phén da
tinh todn thiét ké&.

11. Xay dung cdc ban vé (mat ban vé chi tiét 1ong phsi, mét ban vé so db
nguyén coéng va mot ban vé do ga, xem muyc 1.1.2. Khéi lwgng bdn vé).

Cac budc hudng dan trén day la cAn thiét, nhung khi thyc hién co thé

thay ddi trinh tu cia mat s6 budc ma khong anh hudng dén ndi dung cia do
an.



Chwong 2

PHAN TICH CHI TIET GIA CONG VA
XAC DINH DANG SAN XUAT

2 1. Phan tich chitc nang va diéu kién lam viéc cua
chi tiét
Dua vao ban vé chi tiét duge giao, sinh viee phai nghién ciu ty my két
ciu, chdc nang va didu kién lam viéc cta chi ti&t, cu th& la phai xac dinh
dudc chi tiét lam viéc & b phan nao ctia may, nhitng bé mit nao cua chi
tigt la nhitng bé mat lam viéc chi yéu, nhing kich thudc nao la quan
trong.

Ca biét trong trugng hgp khong ré chic nang lam viéc cia chi tigt thi
phai phan tich theo kién thide da hoc ¢ cic mon chi tiét mdy, may cdt, dong
co dot trong, mdy dét, mdy héa, may nang chuyén, may bom, 6t6 v.uv... dé
xdc dinh chide ndng, nhiém vu cia chi tiét va od thé xép chi tiét dé vao cac
dang chi tié&t co ‘ban ma da duge hoc trong gido trinh céng nghé ché tao
mdy: chi tiét dang truc, chi tiét dang bac, chi tiét dang cang, chi tiét dang
hop, chi tiét banh rang. Tit d6 co thé xiac dinh dugc nhitng didu kién ky -
thuat co ban eta chi tiét (xem phan Qui trinh cong nghé dién hinh trong

gido trinh Cong nghé ché tao mdy). Sau khi d& phan tich chic nang va diéu

kién lam viéc cta chi tiét can cho biét thanh phan hda hoc cua vat lidu
duge s& dung. Vi du, thép 45 cd thanh phian héa hoc nhu trong bang 1.

Rang 1. Thanh phin hoa hoc cia thép 45
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Cong viée tiép theo la phai néu lén quan diém riéng vé vat liéu va néu
cam thiy chua hap 1y thi thay d&i bang vat liéu khac hep ly hon.
2 2. Phan tich tinh cdng nghé trong két cdu cua chi tiét

Khi thiél ké do an cong nghé ché tao may (mon. hoc hay tét nghiép)
cGng nhu trong thuc t& san xudt, doi tugng gia cong {chi ti&t may) can



dugc phan tich k&t cdu mot cach cdn than theo quan di€m cong nghé dé
tim ra nhitng phan ti k& cdu cing nhu nhiing yéu cau ky thuat chua hop
ly v&i chic nang lam viée cua dsi tuong gia cong. Tt d6 cd thé dua ra
nhitng dé nghi sita ddi va b8 sung k&t cdu nhim néng cao tinh cdng nghé,
cho phép giam khéi lugng lao dong, tang hé s6 si dung vat lidu va ha gia
thanh san pham. :

Vi vay, ban v& chi tiét phai cd du cac hinh chidu va cdc mat cdt chn
thigt; kich thudc voi dung sai, do bong bé mat gia cong, saj s6 hinh dang,
sai s6 vi tri tuong quan; cdc yéu cau ky thuat, Phan nghién cdu tinh céng
nghé trong két cdu nén dugde tién hanh theo cdc budc sau day:

1. Trén co s& nghién ciu didu kién lam viéc ctia chi tiét ta phan tich
kha nang don gian héa két cau, ching han thay bing k&t céu han, két ciu
lap ghép, dong thoi cd kha nang thay d8i vat lidu st dung.

9 Phan tich kha nang ap dung phuong phap gia céng tién tién.

3. X4c dinh chudi kich thudc cdong nghe va kha nang kigm tra kich
thuée bang phuong phap do truc tiép.

4. Xac dinh nhitng bé mat chudn dam bao da dg cung ving clia chi ti&t
khi gia cong. '
5. Phan tich kha nang ap dung phuong phap ch& 4o phoi tién tién.

6. Phan tich nhitng bé mat cda chi tiét dé bi bién dang khi nhiét luyén
va xem vat lidu da chon dung yéu céu chua ?

D& gidp cho viéc nghién ciu tinh cong nghé trong két cdu dugc dé dang,
sinh vién hiy dya vae mot s goi y sau day d6i vdi cac loai chi tiét dién
hinh.

2.2.1. Banh rang

K&t cdu cta banh rang phai ¢é nhiing dac diém sau day:

. Hinh déng 15 phai don gian bdi vi néu 16 phiie tap sé phai dung céc
may ban ty déng hoac mdy rovonve.

. Hinh dang vanh ngoai cia banh rang phai don gian. Banh rang co
tinh cong nghé cao nhdt la banh rang khong cd gd.

. N&u cd gd chi nén & mat phia, vi néu go 4 ca hai phia thoi gian gia
cong sé tang 1én rat nhiéu.

. K&t cAu cta banh rang phai tao digu kién gia cong bang nhigu dao
cung mot lic.

. D&i vdi cac banh rang nghiéng thi goc nghiéng nén dudi 30"



2.2.2. Chi tiét dang hap
- Két ciu cac bé mat phai cho phép thodt dac mot cach déa dang.

- Cac 16 tren hép phai cho phép gia cong doéng thoi trén cac m#y nhidu
truc chinh.

- Cd thé dua dao vao d& gla cong cde 16, cac be mat mot cdch dé dang
hay khéng ?

- Trén hop cd cde 1 tit hay khong ? Cd kha nang thay thé ching bang
cac 16 thong suét khong ?

- Trén hop co nhffng bé mat nghiéng so vai day khong ? Co kha nang
thay th& ching bing cic ba mat song song hoac vudng gde vaéi day khong ?

Trén hop cd nhing 16 nghiéng so véi bé mat an dao khéng va kha
nang thay thé& ching.

- Chi tiét cd du d6 cing vitng hay khéng ?

- Cae bé mit lam chuin cd du dién tich va kha nang dung chuan phuy
khéng ?

- Khd nang dp dung phuong phap ché tao phoi tien tien.

2.2.3. Chi tiét dang truc
- Két cdu cta truc cd cho phép gia cong bang cic dao tién thudng khong ?
- Kich thude duiing kinh o6 giam dan ti hai phia day truc hay khong ?

Trudng hop trén truc ¢d cdc ranh then kin, c¢d thé thay ths chang
bang cdc ranh then ho hay khong ?

- Két cdu cta truec ¢d cho phép gia cong trén cic may chép hinh thay
hic hay khéng ?

- Truc ed di dé cdng ving hay khong ? (Vi dy, dé dat d6 chinh xde cap
2-3 nbu truc cd ty sé gita chitu dai va dudng kinh 1/d = 10-12 13 khong
cung vimmg. DE dat d6 chinh xac cdp 4-5 néu ty 6 dd lon han 15 la khang
da dé oing ving).

- Tl‘.uc cd phai nhiét luyén khéng va kha nang bi bién dang khi nhiét
luyén ?

- Khi gia cong truec co cin 16 tam phu hay khong ?

- Cd thé€ thay truc bac bang truc tron hay khong ? (Vi gia cong truc tron
don gian hon nhidu so véi truc bac),

Trén day la mot s6 goi ¥ doi véi ba loai chi tist dién hinh, con cac loai



chi tist khae cing duge tién hanh tuong tu. Sau khi phan tich tinh cong
nghe trong két cdu tdt cd nhung dé xudt phai duge thong qua gido vién
hudng dan trude khi viét thuyét minh va trinh bay ban v&. Sau day ta
nghién citu mét 5 vi du vi phan tich tinh cong nghé trong két cdu cua hai
loai chi tiét dién hinh.

da. Bdnh riing

Banh rang tru (hinh 1) ¢d cdc thong sé sau day:

Modun M = 4,6mm;

S0 rang Z = 35

Hé s& dich chinh & = 0;

L4 then hoa cd s6 ranh then Z = 16.

Banh rang dugec tham than véi chigu sau la 1,4 mm, d6 cing HRC
56...63, sau khi gia cong banh ring duge lam ciin canh sac. Banh rang duge
ché tao tu thép 20XHP qua thim than va nhiét luyén, vi vay vdn d& bién
dang can duge quan tam. Phan ndi gita vanh rang va than rang nhu vay
la chua dat yéu cdu vi khi nhiét luyén né cd xu hudng bién dang theo mét
phia. Trong trudng hop nay vanh rang cd kich thudc gidm xudng § dau
trai. Nhu vay 16 cang sé bi con khi nhiét luyén. Phuong an hdgp 1y hon la
phin nam giita vanh rang va than banh rang cin phai cd vi tri nghiéng
nhu dudng nét diit {hinh 1).-Két cdu nhu vay sé giam dude bién dang khi
nhiét luyén. Nhin chung, tinh céng nghé cua banh rang chua cao vi 8 phia
trai g8 nho len 2 mm, nhu vay néu ta gia cong nhigu chi tiét cing hic (cat
rang) ta phai dat thém vong dém giwa hai chi tiét, digu do sé lam tang
chidu dai cAt tic la giAm nang suat lao dong. Ngoai ra, khi ta gia cong hai
banh rdng cung ldc thi phan dudi eta banh rang ¢ phia trén xuit hién ba
via vA chung ciing can duge hdt di. Banh rang ¢d moé dun M = 4,5mm
thudng phai gia cong lam hai budc: thd va tinh (bang phudgng phap lan
rang}. Nhu vay nang suiit gia cong khong cao vA néu ta thyc hién gia cong
thé bang phuong phap bién dang déo thi banh rang khong du dé cing
vitng. Tuy vdy, banh rang cing cd uu di€m 1a 16 cd hai dAu duge vat mép
nén ta cd thé ding phuong phiap chudt dé gia cong 16 then hoa mét cach
dé dang. Cac mat dau eta hanh ring cd thé duoe gia céng bang nhiéu dao
cung luc, do d¢ khong phai thay ddi ga dat, nén cd thé dat do chinh xdc
cao & cdc mat diau dung lam chudn khi cat rang. '

h. Chi tiét hip gidm tic

Chi tiét hop gidm toc thinh 2) dudge ché tao bang phuong phap die tu
gang xam 21-40. Qua trinh dac khong phic tap, nhung can phai c¢é mat



phan cdach vi chi tiét cd cdc ph#n nho ra ¢ hai mat bén. Cin nhdn manh
thém rang chigéu day thanh hop 16n (10 mm), kich thude khudén khé lén
nhat cta chi tiét dudi 250 mm. Dsi véi kich thude khudn khé nhu vay thi
chidu day thanh hép nhd nhdt phai 14 35 mm va nhu vay & day khéng ed
vin dé gi phai chd ¥ d6i véi chidu dai thanh hop. V& tinh eéng nghé trong
két cdu khi gia cong co thi chi tigt cd nhitng nhuge di€m sau: hinh dang va
vi tri cia cde 16 ®9I5A va P62P sé duge gia cong tit mot phia, nhung déi
vai cdc 16 ®62P va P40P lai duge gia cHng tit mot phia khace.
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Nhu vay khi gia cong cdc 16 trén ta phai thay ddi ga dat va qua trinh
nay sé anh hudng dén dd song song cua hai dutng tam cdc cap 16. DGi vai
cdc 16 kep chat, viéc gia cong cing rdt khé khan bai vi phan 16n cdc 16 nay
chi cich nhau 25 mm va khong thé gia cong trén may nhigu truc chinh.
Gia cong phin 16 @20 cua cdc 16 kep chat cung rdat kho khan boi vi ta phai
quay ngudc dao khoét sau khi dua truc dao qua 1§, Mot vdn dé nita la viéc
gia cong bé mat D cing rat khd khan vi khéng c6 chd an dao va thoat dao.

Cac be mat con lai thi khong cd vdn dé gi khé khan khi gia cong dé€ dat
d6 héng va 46 chinh xdc.

Nhin chung chi tigt hop gia téc cd tinh cong nghe trong digu kién san
xuit hang loat ldn.

2.3, Xac dinh dang san xuat

Trong ché tao mdy ngudi ta phan biét ba dang saAn xuit:

- 8an xuit don chiée. '

- San xudt hang loat (hang loat ldn, hang loat vita va hang loat nhd).

- 84an xuidt hang Kkhoi.

Mbi dang san xuit cd nhing dic diém riéng, phu thudc vao nhiéu yé&u td
khac nhau, tuy nhién & day chding ta khong di sau nghién citu nhung dac

di€m cta tiing dang san xudt ma chi nghién cifu phuong phdp xac dinh
chang theo tinh todn.

Mudn xdc dinh dang san xudt trudc hét phai hiét san ldong hang nam
cta chi tiét gia céng. San luong hang nam duge xdc dinh theo cang thue
sau day:

p
N=N1.m(1 +-—-) (1)
100
O day N - s6 chi tiét duge san xuat trong mot nam;
N, - s6 san phdm (s6 may) dugc san xuét trong mot nam;
m - s& chi tiét trong mot san pham;
8 - s8 chi tigt dugc ché tao thém dé du tri (6% dén 7%). .

N&u tinh dén s6 o% phé pham chil y&u trong cac phan xudng dic va ren

thi ta cd cong thuc sau:
a+ B

100 )

N = Nl,m(l + (2)

Trong 46 a = 3% - 6%.
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Sau khi xac dinh duge san lugng hang nam cua chi tist N ta phai xac
dinh trong lugng cla chi tist. Trong lugng cua chi tiét duge xac dinh theo
cong thic sau day:

Q, = Vy k&)
O day: Q, - trong ludng chi tigt (kG);
V - thé tich cua chi tiét (dm”)
v - trong higng riéng cua vat ligu:
Vinap = 7-852 kG/dm*;
Yang déo = (7,2 - 7,4 kGldm?;
Y gang xim = (6.8 - T.4) kG/dm®;
Vorom = (2,6 - 2,.8)kG/dm”.
Yaoup = 8,72 ks /dm’

Sau khi x4c dinh duge N va Q, ta dua vao bang 2 d¢ chon dang san xudl
phit hop.
Bang 2. Cdch xdc dinh dang sdn xudl

Q, - trong ligng cda chi tiét
Darg san xuit
= 200 kG 4 + 200 kG < 4 kG

‘ San lugng hang nam cua chi tiét (chigc)
‘ Dan chiée <5 <10 =< 100

Hang loat nhd 55-10 10 - 200 100 - 500 ‘

Hang loat vla 100 - 300 _ 200 - 500 500 - 5000 ‘

Hang loat 1én 300 - 1000 500 - 1000 5000 - 50,000
| Hang khoi > 1000 > 5000 > 50000 J

Khi lam d6 4n mon hoc va db 4n tdt nghiép cong nghé ché& tac may, sinh
vién thudng gap cac dang san xudt nhu hang loat viia, hang loat l6n va
hang khéi dé thiét k& qui trinh cong nghé vdi cac do ga chuyén dung, may
chuyén ding, may ban tu dong, dao dac ching v.v..
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Chuwong 3

XAC DINH PHUONG PHAP CHE TAO PHOI
VA THIET KE BAN VE CHI TIET LONG PHOI

3.1. Xac dinh phuong phap ché tao phéi

Loai phoi duge xdc dinh theo két céu cua chi tigt, vat liéu, didu kién,
dang san xuit va digu kién sin xudt cu thé caa tirng nha may, xi nghiép,
dia phuong. Chon phéi tic la chon phuong phap ché& tao phéi, xac dinh
lugng du, kich thude va dung sai cia phoi. Khi thigt k& dd an mén hoe
hoac dd an t6t nghiép cong nghé ché tao may, trén cd sd phan tich cac yéu
t6 da dugc trinh bay & chuong 2 va 3, méi sinh vién phai dua ra mot sd
phuang phap ch& tao phoi, sau dé chon phuong dn téi uu. Khi chon phoi
phai chd ¥ sao cho hinh ddng cua phoi gan v6i hinh déng cia chi tiét.

Sau day la mot s6 goi y vé cdc loai phdl thutng dung déi voi dd an cong
nghé ché tao may. '

3.1.1. Phii thép thanh

Phoi thép thanh hay dung d€ ché tao cac loai chi tiét nhu con lan, chi
tiét kep chat, cac loai truc, xilanh, pitton, bac, banh rang co dudng kinh
nhé v.v... Trong san xudt hang loat vita, loat 16n, hang kh&i thi dung sai
cla thép thanh cd thé duge 1dy theo bang 3.

Bang 3. Ding sai thép thanh

r Dung sai dudng kinh {-} vdi cp chinh xae (mm)
Budng kinh (mm)

Za .3 3a 4 5.

3-86 0018 0,025 0,048 . 008 016
61-1 0022 0,030 0,058 010 0,20

102 - 18 0,027 0035 0070 Q12 0,24

185 - 30 0,033 0,045 0084 0,14 028

31- 50 - 0050 0.100 S 034

52 - 65 - 0,060 0,120 0.20 0,40

&7 - 80 . . 020 0.40

82 - 100 - . . 0.23 046
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3.1.2. Phoi dap

Phoi dap thudng dung cho céc loai chi ti€t sau day: truc rang edn, truc
rang thdng, cac loai banh rang khae, cdc chi ti6t dang cang, truc chit thap,
true khuyu v.v... Cde loai chi tiét nay duge dap trén may bia nham ngang
hoac may dap ddng. DGi voi cée loai chi tift don gian thi dap khong eo ba
via, con chi tiét phuic tap sé c¢d ba via {luong bavia khoang 0,5%-1% trong
Jugng cua phbdi).

3.1.3. Phoi rén ¢ do

Trong san xudt don chiéc va hang loat nho, nguoi ta thay phoi bang phdi
ren ty do. Uu diém chinh cia phoi rén ty do trong diéu kién san xuit nho la
gia thanh ha (khong phai ché tao khudn dap). Dung sai cda phéi dap va phoi
rén tu do duce ghi trong s tay cong nghé ché tgo mdy, tap 1 {71

3.1.4. Phoi diic

Phoi dic duge ding cho cdc loai chi tiét nhu: cac g8i da, cac chi tiét
dang hop, cdc loai cang phuc tap, cac loai truc chit thap v.v... Vat liéu diung
cho phoi dic la gang, thép, dong, nhéom va cac loai hop kim khac.

Duc dudge thue hién trong cac loai khudn cat, khuén kim leai, trong
khuén vé mong va cadc phuong phap duc ly tam, duc ap e, duc theo mau
chay. Tuy theo dang san xuit, vat ligy, hinh dang va khéi lugng chi tiét ma
chon phuong phap due cho hgp ly. Khi chon phdi dic can tham khéo cac
giao trinh Cong nghé ché tao phoi, Cong nghé ché tao may [2], 84 tay céng
nghé ché tao may (tap 1) 1[7].

3.1.5. Tinh gia thanh phoi

Sau khi chon phéi, ta phai xdc dinh gid thanh dé cd th& phai so sanh
vdi phuong an chon ph6i ma nha may dang dung hoac phai so sanh hai
phudng 4n ma ta dua ra. Gid thanh 1 kG phoi (S duge xac dinh theo
cong thic sau day:
Cy
1000

sp = | QK K, KK K)o Q- @) (dong) 4

1000
O day: C, - gia thanh mot tdn phoi (dong)
K;; Ky Ky Ky Kg - cac hé s6 phu thudc vao edp chinh xdc; dé
phiic tap cta phdi; vat lidu; trong luong va san lugng phoi (K, =1+ 11
K, ctia gang la 1 + 1,24; cia thép cacbon la 1,21, cha thép hop kim la 2,2;
cta nhom va dong la 5,1; K, cta gang va thép dao dong tu 0.7 dén 1,45
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tuy thudc dé phidc tap cha phoi; cda nhém va dong dao dong tit 0,97 dén
1,25; Ky = 0,90 doi véi trong lugng cia phdi nhé hon 1 kG, K, = 0,60 doi
véi trong luong phoi tit 1 + 2 kGz, K, = 0,50 khi trong lugng phéi tit 2 -
5 kG, K; = 0,40 khi trong lugng phoi tu & - 10 kG va K, = 0,38 khi phoi
<o trong lugng 16n hon 10 kG; K¢ = 1,23 khi san lugng cua phai nhé hon
100 chiée, Ky = 1 khi san lugng cia phéi ndm trong kheang 100 - 500 F
vh K = 0,83 khi san lugng ctia phoi lan hon 500 chide,

Q - trong luong cha phdi; q - trong lugng cha chi tiét; S - gida thanh 1
tan phéi phé pham.

Véi cach tinh gid thanh cta phdi ta cd thé so sanh cic phuang an khac
nhau dé€ chon ra phudng an hgp Iy nham giam gia thanh san pham.
3.2. Thiét k& ban vé chi tiét 1dng phoi (hinh 3

Ty theo kich thudc cta chi tiét ma ban vé chi tiét long phoi duge trinh
bay trén to gidy khé A, A, hoac A, véi ty 1& 1:1; 1:2; 2:1, v.v... Trude khi

+
@ 1411
153‘2‘3 5 -2 1x45°
2,10 x
- P10 ﬁ E/
)
95102 JHE
| B _ U —
2201 S
. "
<
NI 24—\ U Y N
] |
295 | i
N |
$22+005 13-y '
est%%8 _H | DI Pratt
1 x 45>
45205 N &
il_ 4841

Hinh 3 Ban vé chi tiét Ibng phdi {cang)
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v& chinh thic ban vé nay, tit ca nhitng sua d6i phai dude thong qua giao
vién hudng dan. Tay theo muc do phic tap cta chi tiét ma ban vé cd thé
¢d 1, 2 hoac 3 hinh chiéu.

Trong trudng hop ma cd ba hinh chifu van chua trinh bay hét thi can
oG thém cde mat cat trich dé thé hién hét két cdu. Tat ca nhing dudng
nét, ky hiéu phai duge thé hién theo qui dinh. Ban vé chi tigt 1ong phoi
phai chia dyng tat ca nhing thong s6 can thiét cho gia cong kigm tra va
thu nhan san phim,

Hinh dang cta phoi duge hoan thanh trén co sd tinh toan lugng du,
dung sai cing theo mot ty 1é cia hinh ddng chi tiét. Duang vién cia chi
tist duge vé bang but do, phan lugng du duge thé hién bang céc nét gach
chbng lén nhau.

Bén canh hoac bén dudi cla chi tigt phai ghi day di nhing yéu cau ky
thuat. Kich thudc cta chi tiét phai cd dung sai, bé mat gia cong phai ghi
do béng can dat.

2 CNCIM 17



Chirong 4

THIET KE QUI TRINH CONG NGHE GIA CONG CHI TIET

4.1. Xac dinh dudng 18i cong nghé

Trong cac dang san xudt hang loat 16n va hang khdi, qui trinh céng
nghé dudc xay dung theo nguyén tac phan tin hoac tap trung nguyén cong.
Theo nguyén tédc phan tan nguyén cdng thi qui trinh céng nghé duge chia
ra cdc nguyén cong don gian cd thai gian nhu nhau (nhip) heac bdi s6 chia .
nhip.

0 day mdi may thuc hién mét nguyén cong nhidt dinh, 86 ga duge su
dung la do ga chuyén dung.

Theo nguyén tae tap trung nguyén cong thi qui trinh cong nghé duge thuc
hién trén moét hodc vai may ty déng, ban tu déng. Dya vao hai nguyén tac
trén day nguoi ta phéan leai phuong dn gia cong theo so do sau day:

/ Ng”Yén cang \
Gia Cﬁng‘mw/\(mjiéu vi tri

Gia céng bing mdt dao

Gia cbéng bing nhiéu dao

¥

Gia céng tuin ty Gia céng song song Gia cong tuan tJ -
song song’

Khi chon phugng dan gia cong phai cha y téi dang sdan xv%l Trong san
xudt hang khdi thi nén chon phuong an gia céng nhiéu vi tri, nhigu dao va
gia cong song song, con ddi vai san xuit hang leat nén chon phuong an gia
cHng mat vi trl, mot dao va gia cong tuan tu. Tuy nhién, trong thuc té d6i
v6i mot dang sdn xuft nhiat dinh cd thé két hop nhidu phudng dn gia cong
khiac nhau. 86 lugng va tudn ty -cdc budce cong nghé phu thudc vao dang
phoi va dé chinh xac yéu cau. Khi tap trung cic nguyén eéng (cae bude) ta
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phdi xem k&t cdu cda chi tiét, kha nang ga nhidu dao trén may va dé cing
viing cta chi tiét c6 cho phép hay khong. Cac nguyén cong (cac budc) can
dat d6 chinh xac cao nén tdch riéng va 4p dung phuong phap gia cong mot
vi tri, mot dao va gia cong tuin ty. Cde nguyén cong trén day chuyén tu
dong duge xay dung theo nguyén tic gia cong song song hodc tuan tu -
song song,

4.2. Chon phuong phap gia cong

Déi voi cac dang san xudt hang loat via, hang loat 16n va hang khéi,
muén chuyén moén hda cao dé cd thé dat nang suit cao trong digu kién san
xudt Viet Nam thi dwong 16i cong nghé thich hgp nhat Ia phan téan nguyén
cang (it budc cong nghe trong mét nguyén céng). O day ta dung cic loaj
may van néng két hop vai cac do ga chuyén dung va cic may chuyén dung
dé ché tao.

Sau khi nghién edu ky chi tiét ta bat dau phan chia cdc bé mat gia cong
vA chon phudng phdp gia cong thich hop dé dat d¢ chinh xdc va do bdng
yéu cau. Chon phuong phdp gia céng ¢é thé dya theo bang 4. Vi du, can
gia cong 16 ®28*%9% vat lisu thép 45 c6 do cing HB = 230- 300, d6 bong
R, = 0,5um (V8. Ta thdy dung sai 0,023 ing vdi do chinh xdc csp 2, con
d6 béng cdp 8 Nhu vdy dua theo bang 4 ta chon moét trong sd cac phuong
phap gia cong lan cudi la doa tinh, chuét tinh, tién tinh, mai tinh. Nhu viy,
¢d nhiéu phuong phdp gia cong dé dat do chinh xdc va do bong yéu cau.
Sau khi da xdc-dinh duge phudng phap gia cong lan cusdi ta phii xdc dinh
duge cde bude gia cédng trung gian. Chang han, theo vi du trén phuong
phap gia cong lan cudi la doa tinh, khi d6 cdc budc gia cong trude doa tinh
la: khoan ®25,5; khoét 127,75, doa thé $27,93 va doa tinh D28A.

4.3. Lap tién trinh cdng nghé

Nhi¢m vu chinh trong giai doan nay la xac dinh thy tu gia cdng cac bé
mat chi tiét (ti€n trinh cong nghé). Sau khi lap duge tién trinh cong nghé
cin thong qua gido vién hudng dan’dé tién hanh xay dung ting nguyén
cong, ting budc cyu thé.

Co s6 dé lap tién trinh cong nghé 1a gido trinh Cong nghé ché tao may;
tdp 2 (phén ; Qui trinh cong nghé gia cong cdc chi tiét dién hink) [2]. Khi
xdc dinh thd ty cdc nguyén cong can chu y cic nguyén téce sau day:

1. Nguyén cong sau (budc sau) phai giam duge sai 6 va ting dude do
bdng ctGa nguyén cong trude dé lai
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9. Trude hét phai gia cong nhitng bé mat ding d€ lam chudn cho cée
nguyén cOng sau.

3. Tiép theo do cin gia cong nhung bé mat ¢ lugng du lon nhét dé oo
kha nang phat hién nhitng bién dang cia chi tiét.

4. Nhitng nguyén cong ¢é kha nang gay khuyét tat bén trong, gay bién
dang thi nén gia cong dau tién.

5. Cac be mat con lai nén gia cong theo trinh tu nhu sau: bé mat cang
chinh xsc thi cang duge gia cong sau.

6. Cudi cung la gia cong bé mat c6 do chinh xdc cao nhét va od y nghia
l6n nhat d6i véi tinh chat st dung cia chi tiét. Néu bé mat nay da dude
gia cong trude thi cudi cing cing neén gia cong lai.

7 Cac 15 trén chi tiét nén duge gia cong sau cung (trif nhiing 16 dung
lam chuan khi gia cong).

®. Khéong nén gia cong thoé va gia cong tinh bang nhitng dao dinh kich
thudc trén cing mdt may.

9. Né&u chi tiét can phai nhiét luyén nén chia qui trinh cong nghé ra hai

Bang 4. D9 chinh xdc kinh t¢ va do bong bé meit dat difoc bcl“*ng cdc
‘ phutong pluip gia cong

e Phudng phap gia céng Cép chinh xac Cédp db bong _|
Tign ngoai, tién trong, bao thd 5 1-3
Tién ngodk. tién trong, bao ban tinh 4 4-7
Tign ngoai, tign trong. bao tinh 3 79

Phay tho 4 13
Phay tinh 3 4-5
Khoan, khoét 5 4-6
Doa th 3 57
Doa tinh 2 89
Chudt thd 2a 6-8
Crudt tinh 2 9-10
Mai thé 3a 5-7
Mai ban tinh 2 8.9
Mai tinh 1 410
Méai khdn thd 2 | 0-12
Mai khédn tinh 1 Rt
Nghign thé 2 6-8
Nghi&n ban tinh 1 8-9
Nghign tinh i g-1
Xoc rang, phay ring thd 4 5-6
Xoc rang, phay réng tinh 2 6-7

| Ca rang P ! a

"
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giai doan: trudc nhiét luyén va sau nhiét luyén,

10. Cdc nguyén cong kiém tra phai duge tién hanh sau nhitng nguyén
cdng cé kha nang giy nhiéu ph& phdm, nhiing nguyén cong phic tap va
cubi cung la tong kiém tra.

Tuy nhién khi thiét k& do 4n cong nghé khéng nhat thiét phai ap dung
cing nhic nhiing nguyén tdc trén day ma pLii van dung sang tao trong
titng truding hgp cu thé.

4.4. Thiét ké nguyén céng

Nguyén tic chung khi thiét k& nguyén cong la ddm bdo duge nang sudt
va do chinh xdc yéu cAu. Nang suat va d¢ chinh xdc phu thuéc vao ché do
cat, luong du, s6 bude va thd ty cdc bude cdng nghé v.v... Vi vay, khi thiét
ké nguyén cong phai dua vao dang sdn xudt, phuong phap phan tdn nguyén
cong d&€ chon s¢ do nguyén cong hop ly.

Tuy nhién, trong thye t€ mot dang san xudt cd th€ co nhiéu phuong an
gia cong khac nhau. S6 nguyén céng cing nhu thi tu cdc nguyén céng phu
thudc vao dang phdi, dé chinh xdac yéu cau cua chi tiét.

Céc nguyén cong, cdc bude can dat do chinh xic va dé bong cao nén
tach thanh nhitng nguyén cong, nhitng budc riéng biét va nén ap dung
phuong phdp gia céng tudn tu bang moét dao.

D6i véi cac may t8 hop, may tu dong, cac nguyén cong duge xay dung
theo phuong phdp gia cong song song hodc tuan tu - song song. Dudng 151
cong nghé ¢ day la tAp trung nguyén cong, nghia 1a mét nguyén cong cd
nhigu budc cong nghé.

4.4.1, Lap s0 d0 ga dat

Dé lap sd db ga dat trude hét ta phai chon nhitng bé mat lam chuln,
Khi chon chuin can cht y 5 nguyén tac chon chudn thé va 5 nguyén tic
chon chudn tinh, nhu da duge hoc & gido trinh Céng nghé ché tao may;
tap 1 [2]. C4ac mat lam chudn can duge khéng ché du g6 bac tu do can
thigt, khong thigu (chi tiét chua ducc xac dinh vi tri), khong thua (siéu
dinh vi). Tai mdi nguyén coéng, mbi budc can vé phoi & vi tri gia cong va
khong can thé hién theo ty lé, ma chi cin thé€ hién moét cdch ude lugng.

Mat dinh vi duge vé bang but chi xanh hodc myc xanh vA vé& cdc ky hiéu
dinh vi (A) véi s6 bac tu do duge khéng ché. Vi du A3 la bé mat dinh vi
duge han ché 3 bac ty do. Luc kep chat duge ky hiéu bang mii tén (]),
néu vira dinh vi via kep chit ta ding mii tén (V).
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Bé mat gia cong duge vé bang mue dé va phai ghi d6 bong cin dat bang
ky hiéu V3, V7... hoge bang ky hiéu R,>*V nghia la do bong bé mat dat V6.

Cac gia tri qui déi gita cap bong va R, R, dugc trinh bay & bang 5.

Bang § Gid tri qui ddi cdp bong R, va R,

Cdp nhin béng Ry Rz Chigu dai chudn (mm)
1 8D 3z0
2 40 L5i0] B
3 20 80 25
4 10 40
5 5 20 25
& 25 L0
7 125 63 08
8 063 3.2
=1 0,32 18
10 016 08 0.25
1 008 D4
2 0.04 o002
13 002 008 008
1% 00 005 ]

O méi nguyén cong, mdi bude can ghi kich thudc gia cong, dung sai cin
dat va th& hién day da chisu chuyén déng cha dao, ctia chi ti&t, chét ty
phu, chét ty digu chinh (xem vi du ¢ phan sau). Cac ky hiéu ve dinh vi,
kep chat duge trinh bay & bang 6.

Bang 6. Ky hiéu qui wdc va mt 56 vi du ve dinh vi, ke P chdt

Tén goi

| Hink chiéu canh

Hinh chiév bang

Cic chdt ty, phién ty

Cie chét ty, phién ty ¢6 dinh

Cic chét ty, phién tydang Mng tru

Cic loat chét ty ty hua didu chinh

Chét ty lién dong

Chét ty di dong
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Tén goi

Hinh chiéu canh i _ Hinh chiéu bing

__Cie e cau kep chiit

So do dinh vj va kep chat

Kep chit lién dong co khi

Kep chit don co khi

Kep chit bing thiy luc

Kep chit bing hoi ép

A
Y/oN

Kep chiit bing tir, dién tir

Mili tim nhin

Miii tim khia nhim

Mii tim di dong

Miii tam di dong

MIiii tam quay oy _J
'

Mili tim nguoc . .
-—W—

Luynet dong .

Luynet ¢6 dinh

Mam iip hoi ép

Mam ciip 2, 3 hodc 4 chiu

Truc gi bung vei chét ty o mit

diu




4.4.2. Chon may

Sau khi da xdc dinh dudc phuong phdp gia cong va d6 ga dat ta tién hanh
chon may. Chon may phu thude vao dé chinh xac va dé hong bé mit gia
cong.

Néu nhitng yéu cAu nay dugc thda man bang nhidu loai may khic nhau
thi lic d6 ta chon mét mdy cy thé theo nhiing yéu ciiu sau day:

- Kich thudc cia may phu hop véi kich thude cia chi tigt gia cong va
pham vi gd dat phdi trén mdy.

- May phai dam bao duge ndng sudt gia cong.

- May phai ¢ kha nang lam viéec v6i ch& dé cit téi uu.

- Nén chon nhilng mdy van nang, may chuyén dung phi hgp vai didu
kién sdn xudt thuc t€ va trinh do phat trién khoa hoc ky thuit cua Viét
Nam.

Trong san xudt 16n, tai mdi nguyén cong khong nén dung qua 2 may.
Né&u digu kién nay khong duge théa man thi nén chon nhitng may cd nang
sudt cao, vi du nhu cac loai may nhiéu truc chinh, may nhidu vi tri (Dae
tinh k¥ thudt ctia may dugc trinh bay trong phin phu luc cua tai liéu
niy).

4.4.3. Chon dung cu cit

Dung cu cat duge chon theo két cdu cta bé mat gia céng, vat lidu, do
chinh xac va nang suit yéu ciu. Khi chon dao phai cha ¥ dén kich thude cha
b& mat gia cong, dac biét doéi véi nhing dao khong dinh kich thuée. Kich
thuéc va cdc thong s6 hinh hoc cia dao phai dude ghi day du va chi o tai
liéu tham khao cho cdc kich thude va théng s6 nay.

D& cding vitng cia dao la rdt cin thiét, vi vay doi véi tiung bé mat gia
cong cu thé phai chon dao dd dd eitng vitng. Trong thuc t& sdn xuit ngudi ta
hay diing nhitng loai dao duge ché tac bang cdc loai vat li¢u sau day:

Y124, Y8A, 9XC, P18, BKS, BK6, T15K6, T14K8, T5K10, T30K4.

Sau khi chon duge dao can xde dinh tudi bén tidu chuan theo bang 7.

4.4.4. Tra Iugng du

Sau khi chon dugc thd tu cdc nguyén céng, cdc budc ta tién hanh tra
lugng du cho tdt cd cac bé mat, ké ca bé mat ma sau nay ta sé tinh lugng
du theo phuong phdp cia gido su Kovan.
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Lugng du duge tra theo 84 tay cong nghé ché tao may, tap 1 [7]). Két qua
tra lugng du cua cdc bé mait 14 co s¢ d€ xay dung ban vé chi tidt 1dng phai.

Sau khi xdc dinh lugng du trung gian cia cdc ngayén codng, cic bude, ta
tinh lugng du tdéng coing (tdng cdc hugng du trung gian). Trudng hogp lugng
du t8ng cong qua 16n hoac qui nhéd ta phai ki€m tra lai dé digu chinh cho
phu hagp.

Bang 7. Tudi bén ciw dung cu cdt

Tén dung cy Kich thudc (mm) Tudi bén (phit)
Gia céng thép | Gia cong gang
Dao tién thép gic - 40-50 50-80
Dao tiégn hdp kim cdng - 40-50 40-60
Mii khoan thép gio 0=20 25 35
Mdi khoan thép gid D=60 75 140
Dao phay tru rang chip thép gié D=130 100 150
Dao phay tru rang nhd thep gid D=60 30 45
Dao phay mit déu thép gio D=60 a0 130
Dao phay mét dau thép gié D=150 130 200
Dao phay mat ddu hdp kim clng D=300 240 400
Dac phay dia 3 mat thép gi6 =80 70 100
Dao phay ngodn thép gid D=20 40 80
Dao phay ngén thép qid D=50 70 00
Dao phay 14n rang m=5 300 300
Dao xoc rdng thd m=7 300 300
Dao xgc rédng tinh m=7 100 100

4.4.5. Tra ché do cit

Ché& d6 cat phu thudc vao vat liéu gia cong, két cdu cta dung cy, vat lidu
vA cdc thong sd ctia dung cu cat, phuong phdp ga dung cu cit, dung dich
tron ngudi va tinh trang c@a hé théng cong nghé.

Ché& d6 cat bao gdm cdc théng s6 sau day:

a) Chitu sdu cilt !

D&i vai cde nguyén cong thd thudng chon chigu sau cit t 16n nhat (bang

hoac gan bang luong du gia cong) dé dat nang suét cao. Khi gia cong tinh
chidu sau cit t phu thudc vao dé chinh xéc va dé bong bé mit.

Nhin chung khi gia cong tinh nén chon chidu sdu cét nhé {chidu sau cit t
do bang mm}. Vi dy, khi tién thd t = 2-8 mm (phu thudc vao lugng du va
cHng sudt may), khi tién tinh t = 0,5 - 1 mm.
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b) Luvng chay dao

Lugng chay dao duge ky hiéu bang S, (mm/vong); S, (mm/phut) va Sg
(mm/rang). Khi gia cong thé nén chon lvgng chay dao 16n nhat theo do cing
vung cua hé théng cong nghé va cong sult mdy dé€ dat nang sudt cao, Khi
gla cong tinh can chon lugng chay dao theo cdp chinh xdc va do bong bé
mat. Luong chay dao niy duge nhan vi cdc hé s6 o6 tinh dén két cdu cuaa
dao, cdc gdc cit, vat lisu gia cong, vat liéu dao, tudi bén dung cu, hinh ddang
cta chi tiét gia cong v.v...

Két qua nay duoe so sdanh vdi gia tri thyc trén may va ta chon gia tri nho
hon dé€ dam bao an toan cho may va dao cat. Trong truong hop chi cd hai
gia tri 16n nh&t va nhé nhadt thi ta phai tinh d€ xdc dinh gia tri chay dao
thuc cla may (xem vi du tinh téc do cat).

¢) Tic d6 ciit V

Téc dé cat V phu thude viao nhigu yéu td nhu chigu sau cit, lugng chay
dao, vat lidu gia cong, vat lidu dung cu cat, cdc thoéng s6 hinh hoe ciia dao
cat, dung dich tron nguoi, v.v... Téc dd cat V duge tra trong [7] va ciing phai
nhan véi cdac hé s6 k. Csc hé s6 nay phu thudc vao vat lidu gia cong, vat Héu
dao, tudi bén cia dao, phuong phap gia cong, dung dich tron nguoi v.v...
{phu thugc vao ting trudng hap cu thé).

Nhu vay téc do tinh toan V, dude tinh nhu sau:

V=V, k.. k (5)

e} diy:

V, - tde d6 cat tinh todn;
Vy, - toc dé cdt theo bang;
k.. K - cdc hé s phu thude vao cic y&u td nhu da néu & trén,

Khi cd V ta phai xdc dinh s6 vong quay tinh todn n,:

1000.V,
n, = ———— vong/phit {6)
D

O day D - dutng kinh b& mat gia céng hoic dung cy cat.

Khi xdc dinh duge n, ta phai chon ny (n cla may) va ldy n,, < n,. Néu
trong bang thuy&t minh cia may khong ¢o tat ca s vong quay n ma chi eg
$6 vong quay nhd nhédt n . va l6n nhat N, thi ta xde dinh n,, nhu sau:

Theo tinh chét cia cdp s6 nhan ta cd the viét:

m-]

D = Noin ¥ (7)

26



O day m - s8 cdp toc 4o cﬁa”may, ¢ - cong boi cia cdp s8 nhin.

Trong céng thic (7) néu bist n,; n,; m ta cd thé xdc dinh dugc .
Trong ch&€ tao may ta thudng dung cic gia tri cong boi tiéu chudn nhu sau
e = 1,06; 1,12; 1,26; 1,41; 1,58; 1,78; 2. Tu céng thic (7) ta co:

nl‘ﬂ.‘l}(

) r'nITI—l — (8}

Nmin

Ta cd thé xac dinh dude ¢* theo cong thic sau day:

Pt = — (9)
Dyin
O day n, - s6 vong quay tinh toan. Theo bang 8 ta xac dinh ¢,
Vi du: May 1A730; n,, = 710 vong/phit; m = 12; n, = 250 vong/phut;
Npin = 96 vong/phit. Hay xdc dinh n .
n 710

m-1 12-1 11 MiX

Ta cg: =y =p = = ——=12"7.
'y ¥ P 56

Theo bang (8) itng véi p!! = 12,7 ta cd ¢ = 1,26.
n 250

Mat khac: ¥ = —— = —— = 45
n 56

min
Theo bang 8 dWng vdi ¢ = 1,26 ta co gia tri ¢* = 4 gan véi p* = 4,5.
Vay n,, = 56 x 4 = 224 vong/phat.

T4 n,, ta tinh lai téc do cat thuc t& (V) theo cong thuc sau:

D.J’I.I’lm
v, = (10)
1000

Sau khi da xac dinh dude cac thong s8 cia ché dd cat S, V, t ta cén x4c
dinh cong suit cat déi voi tiing nguyén cong N,, theo §6 tay cong nghé ché
tae may, tap II [7]. Sau dd ta so sanh cong sudt cit vii cdng suit cua may
N

I’

N, = N,z (11
o) day: N, - cdong suit dong co cia may,
7 - hiéu suat cta may {(y = 0,80-0,85).

Trong trudng hop digu kién (11) khong théa man ta can gidm ché& d6
cat, cht y&a la giam 8 va t,
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Banyg 8. Gid tri ¢

v 106 112 126 14 158 176 200
2 112 126 158 2,00 250 316 400
o 119 141 200 282 400 564 800
. 126 158 250 400 832 0,08 1600
> 134 178 316 564 10,08 ng2 3200
e 141 200 4,00 800 16,00 32,00 64,00
Py 149 224 504 128 2528 5680
B 158 250 632 16,00 40,00
£° 167 281 800 2256 64,00
10 178 316 1008 32,00
! 189 355 1264 4522
p'? 200 400 1664 64,00
o 212 4,48 2018
o* 2,24 504 2528
p'° 236 564 32,00
o1® 2,50 632 4000
7 265 732 5065
o'® 281 800 8400
o0 298 889 80,64
@2° 316 008 10161
2 335 128
22 355 1264
23 377 14.24
o4 4,00 %6.00
28 4,24 1792
28 448 2016

e 475 2256
28 5,04 25,28
P 5.34 2848
30 . 564 3200
ey 558 3584
32 6,32 40,00
P22 6,70 44,96
3t 712 5056
s 755 56,80
38 8.00 64,00
P37 8,48
38 8,08

‘ o3 9,50

L o0 10.08

4.4.6. Tinh ch& di cit

Mé&i db d4n mon hoc cAn chon mét nguyén cong dé tinh ché& do6 cat
(thudng 13 nguyén cong ma sau nay ta can thist k& do gd). Mot trong céac
nguyén cong do la: tién, khoan, khoét, dea, cit ren, chudt, cat rang, mai.
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Phuong phap tinh ché€ d¢ cit duge trinh bay eu thé trong cde S& tay cong
nghe ché tgo may [71, [4] va gido trinh Nguyén {y cat. Viéc xdc dinh n,
cling tuong ty nhu phuong phap tra ché do cit.

Vi du: Tinh ché& d6 cat khi khoan 15 ®7,8; chidu dai 16 L
may khoan ding 2A125, cdng suit dong co N, = 28 kW.

Ta cg:

= 47 mm trén

D 78

Chiéu sau ecit t = —2— = — = 3,9 mm;

Lugng chay dao §:
S, = C4D*" k k,.
O day: Cs = 0,058; k; = 1 (khoan 15 dac); k, = 0,85 (ty s6 L/D = 6.

Vay : 8, = 0,058.7,8"°.1.0,085 = 0,175mm/vong. Chon theo méy ta cd
S, = 0,17 mm/vong.

Tée d¢ cat duge tinh nhu sau:
C,.D%.
™ S
O day C,=17,6; D=7,8; z,=0,25; ¥=0,55; T=120 phut; m=0,125;
917 917
HB!? ~ 1903

V =

L

m/phiit (12)

5 =8, = 0,17 mm/vong. k, =

- Thay vao céng thic tinh V,
ta co:
17,6.7,8"23 917

v, = 120025 ¢ 17955 1013 = 33,4 m/phat

56 vong quay truc chinh la:

1600.V,  1000.33,4

n, = = = 1363,71 vong/phut.
z.D 3,14.7,8
3,14.7.8.1360
Chon theo may n, = 1360 vong/phit. Do dg Vi=——— =
1000
= 33,3 m/phiit

Luc cat P duge tinh nhu sau:
= p&Yp
P, = C PPSrk, (13)

Cp = G2; z, =1 Yp= 0,8; kI1 = 1-(vAt lieu la gang xdm). Vay:
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P, = 62.7,80,17"%1 = 96,7 kG

Xac dinh mémen xodn M
M, = C,DZ8Y"k (14)
C., =236y, =08 k= 1. Viy mémen xo0dn s& bang:
M_ = 23,6.7,87.0,17"%.1 = 297kG.mm
Cong sudt cat duge xdc dinh nhu sau:

M,.n,, 2971360

N. = = = 0,4ZkW
975.1000 975.1000
So sanh vdi cong suidt cia may:
N. = N, » (158)

Nghia la: 0,42 < 2,8.0,8.
Vay may 2A125 du cong sudt dé gia cdng 16 ¢6 dusng kinh la 7,8 mm.

4.4.7. Xac dinh ché d6 it khi gia cong dong thai bing nhiév dao

Trong san xudt hang loat lgn va hang khéi, diac di€ém cda cdc may cd
nang sudt cao la cho phép gia cong dong thati bang nhiéu dao. Cdc nguyén
cong dung nhiéu dao la: tién bing nhiéu dao trén cdc may tién ban ty dong;
khoan, khoét, doa bang dau dao; phay nhiéu b2 mat cing lic bang nhigu dao
trén cing mot truc ga hodc trén cac truc ga khac nhau v.v..

Chon ché& do cat déi voi trudng hop gia cong dong thai bang nhigu dao la
mot van dé hét sic phic tap, boi vi ta phai phén tich digdu kién lam viée cia
mbi dao rieng biét. Vé nguyén tac phuong phédp xdc diph ché& do cit khi gia
cong dong thoi bing nhigu dac khong khéc gi vdi trudng hop gia cong bing
mot dao. Trinh tu xdc dinh ché do cat trong ca hai trudng hogp déu nhu
nhau:

- Chon chigu sau cat t.

. Chon lugng chay dao S.

- Chon téc do cat V.

Giai doan xdc dinh téec do cat V 1a giai doan phic tap hon ca. Tudi bén
cta dao trong trudng hop gia cong dong thai bang nhiéu dao phai l6n hon so
v6i trudng hop gia cong bang mot dao dé giam thoi gian thay dao va gia
thanh mai dao. Dicu nay rdt d& thdy trong trudng hdp ddn gian nhit cda
phuong phap gia cong dong thoi bang nhigu dao la ding tdt cd cdc dao nhu
nhau trong didu kién cat nhu nhau. Vi dy, khi khoan nhiéu 16 nhu nhau
bang dau dao nhidu tryc hoac phay bang nhidu dao phay nhu nhau trén cung
mét truc ga.
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Trong thuc t&€ cde dao thudng cé két c8u va didu kién lam viée khde nhau.
Khi lam viéc mot 6 dao c6 tudi bén rat thdp (cdc dao lam viéc nang) va mot
86 dao ed tudi bén rdt cao (cdc dao vat mép). Nhu vay khi xdc dinh ché d¢
cat cho truting hdp gia cong dong thoi bing nhiéu dao ta phai chon dao cd
tai trong ldn nhdt, cdn ché dé¢ cat cha cac dao khic dude xdc dinh trén co sd
cia dao di chon.

Dao co tai trong 1dn nhat hay dac lam viéc nang nhit 1a nhing dao lam
viée véi dutng kinh gia cong I6n, higng chay dao 1dn nhit, chidu sau cit hay
chigdu dai cét 1dn nhat. DE&i v6i trudng hop gia cong bang nhidu dao phay trén
cing mét truc ga thi ta chon dao ed dudng kinh 16n nhit Jam co s¢ vi dao
dd od téc db cdt 16n nhdt nén tudi bén nhé nhat (dao cin duge thay dau
tién}.

Ngoai ra, khi xdac dinh ché d6 cat cho trudng hgp gia cong dong thai bang
nhiéu dao cin chi y mot s6 didm sau day:

- Trén ciac may tién ban tu déng mot truc nhidu dao hoac nhiéu truc
chinh thi tat ca cdc dao cta mot ban xe dao phai od cung lugng chay dao 3,
(mm/vdng).

- Trén cac may khoan td hgp tdt ca cac dac phai cd chung lugng chay dao
S, (mm/phit).

- D8i v6i cac may t8 hop, vi du nhu cdc mdy tién nhiéu truc chinh bén tu
dong cd nhidu ban xe dao doc lap véi nhau ta cén phai can bing thdi gian
lam viée cGa t8t ca cde ban xe dao. Sy can bing dd la chn thiét bdi vi khi
mot ban xe dao nao dd ngitng lam viéc cing khong nang cao duge nang suit
lao dong va dé cho cde ban xe dac cung ¢d thai gian lam viéc nhu nhau ta
c6 thé giam ché do cat nhu giam lugng chay dao, nhu vay ta cd thé nang cao
duge tudi bén ciaa dao.

4.4.8. Vi du thiét ké nguyén cong

Dudi day sé trinh bay mot vi du thiét ké nguyén cong.

Nhiém vu thist k& Thigt k& qui trinh céng nghé ché tac chi tiét dang
cang (hinh 3). San lugng: 20.000 chiéc/nam. V4t lidu gia cong: gang xam
15-32. Didu kién san xudt: ty chon.

Sau khi phan tich chdc ning lam viée, tinh cdng nghé cua chi tiét ta xac
dinh dang san xudt 13 san xudt hang khéi. Thi tu cdc nguyén cong dude xac
dinh nhu sau:

Nguyén céng 1. Phay mat day thd nhat (hinh 4).

Dinh vi: chi tigt duge dinh vi ¢ mat day ba béc ty do va hai chét tru co
khia nham thay cho khdi V. '
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Kep chat: dung miéng kep dé kep chat chi tiét, hudng cdaa luc kep tir
phai sang trai. Phuong cla luc kep vuong gdec véi phuong cua kich thude
~ thuc hién. D& tang do cung viing cta chi tigt ta dung chét ty phu dé do
phan diu nhé cta chi tist.

Chon may: mdy phay nim ngang 678M. Cong sudt cia may N, = 1,7 kW.

Chon dao: hai dao phay tru gan manh hop kim eidng BKS8.

Lugng du gia céng: phay 1 lan vdi lugng du Z,=2 mm.

\

V4

b

Hinh 4. Phay mat day thd nhat

Ché do cat: xdc dinh ché d6 cat cho dao ¢6 duding kinh ldn. Chigu sau
cat t=2 m, lugng chay dao S,=0,12 mm/rang. 36 rang Z=12 rang. Téc db
tra theo bang [7]: V,,=42 m/phit. Cac hé s§ diéu chinh:

- Hé s6 phu thudc.vio do cing chi tiét gia cong k, = 0,9
- Hé s0 phu thude vao trang thai bs mit k, = 0,75.
- Hé s6 phu thude vao tudi baén cta dao k, = 1.

Vay téc do tinh todn 1a V, = Vyk kyky = 42.0,9.0,75.1 = 28,35 m/phuit.
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86 ving quay cda truc chinh theo tinh toan la :
1000.28,35
t T 7 3,14.40
Ta chon s8 vong quay theo mdy n, = 200 vong/phit. Nhu vay, téc do
cit thuc t& sé la: '

n = 2257 m/phit

3,143.40.200 _
= ——————— = 25,12 m/phiit
1000

I

Lugng chay dao phut la 5, = 1,44.200 = 288 mm/phut. Theo may ta co
5., = 250 mm/phit.
Ché da cat trén day duge ding cho cad hai dao, tuy nhién V, cia dao cd
duting kinh nhé hon sé ¢ gia tri nhé hon 25,12 m/phut.

Nguyén céng 2. Phay mat ddy thd hai (hinh 5).
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Hinh 5. Phay mat day thd hai

Dinh vi va kep chat tuong tu nhu nguyén cong 1. May 678M, dao phay
tru rang nhd va gia cong lam hai bude:

Buge 1: Z,, = 1 mm. Bude 2: Z;, = 0,6mm.
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Z:

5,

Sn =

Ché dé cdt ctea buoce 1:

Chitu sau cat t = 1 mm, luong chay dao rang Z. = 0,lmm/rang (s0 ring
12 rang): lugng chay dao vong S, = 0,1.12 = 1,2 mm/vdong.

Téc dé cat theo bang [7] V., = 50 m/phit.

Cac hé so: k; = 0,9, Lk, = 0,75 k, = L

Vay V, = 50.0,9.0,75.1 = 33,7 m/phut.
1000.V, 1000.33,7

n, = = = 268,4 m/phut
D 3,14.40

Chon theo may: n,, = 280 vong/phut. Téc dé cat thye té sé la:

3,14.40.280
V,, = ———— = 35,2 m/phut
1000
Lugng chay dao S, = 1,2.280 = 336 mm/phit.
Theo mdy ta ldy S, = 284 mim/phiit

Ché do citt bude 2. Phay tinh véi cdp bong 5, chiéu sdu cidt t = 0,6 mm;
= 1 mm/vong.

Cac thong s6 khac ta 14y theo buée 1: V|, = 35,2 m/phut; t = 0,6 mm;
1 mm/vong, n = 280 véng/phut; S, = 284 mm/phit.

Nguyén cong 3. Khoét - vat mép - doa (hinh 6).

Dinh vi: mit ddy dinh vi 3 bac tu do va ding bac cén vua dinh tam vira

khéng ché 2 bac ty do.

trugt thanh khia va kep tu
trén xudng dudi.

cd

chudn; dao vat mép va dao doa
022,

Z.h =

t

mm/vdng; n,, = 392 vong/phut;
Vll
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Kep chat: dung do ga tru 15

e

SR

—

M4y: may khoan ding 2A125
cong sudt N, = 2,8 kW.

= B
1
|
'

Dao: dao khoét phi tiéu . ~

Lugng du gia cong: khoét
1,3 mm; doa Z;, = 0,15 mm.

Ché dé caf cia khoél:
= 1,3 mm; §, = 0,81

Z

=

¢20*003

= 25,8 m/phit. Hinh 8. Khoét-vat mép-doa



Ché dé cat cida vdt mép: tién dao bang tay, tée do cit nhu nguyén céng
khoét.,

Ché dé cat ctia doa: t = 0,15 mny S, = 0,62 mm/vong; n,, = 140 vong/phit;
Vi, = 25,8 m/phit.

Nguyén cong 4. Khoan - doa - vit mép thinh 7).

Binh vi: mat ddy han ché 3 bac tu do, chét tru ngin han ché 2 bac tu
do, chét ty chéng xoay han ché& 1 biac tu do.

WT
%W |
i

/

AN
7 \)Q

0,105
®1070030

Hinh 7. Khoan - doa - vat mép

Ché do cat ena khoan. LS khoan P9,8; May khoan 2A125; t = 4,9 min;
S, = 0,1 mm/vong; Ny = 1kW ; n, = 960 vong/phut; V. = 29,2 m/phiit.

Ché dg cdt khi doa: . 16 doa ®10; may 2A125; t = 0,1 mm;
S, = 0,62 mm/vong, n, = 392 vong/phut; V, = 12,24 m!phut

Ché do cat cua vdf nwp S,, = 0,1 mm/vong; n,, = 680 vong/phiit;
Vi, = 23 m/phut.
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Nguyén céng 5. Vat mép (hinh 3.

Dinh vi: mat ddy han ch& 3 bac ty do, chét tru han ché 2 bac tu do
va chét tram han ché 1 bac tu do. May 2A125 ; 5, = 0,1 mm/vong ;
n,, = 272 vong/phit.

7 =1

]

NN
(]
4

v

Hinh 8. Vat mép

Nguyén cong 6. Phay hai mat bén (hinh 9).

A\
nJ

v,

77,

Hinh 9. Phay hai mét bén

Dinh vi: mat tru han ché& 4 bac tu do, mat ty han ché 1 bac va chot tram
han ché 1 bac.

May 678M; Z, = 1,6 mm; t = 1,6 mm; N, = 1kW; 38, = 1,28111ni;’vbng;
n,, = 120 vong/phut; V, = 28,75 m/phut.
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Nguyén cong 7. Khoan - doa 16 ®8 (hinh 10).

Dinh vi: mat dday han che 3 bac ty do, mat tru han ché 2 bac tu do va
chét tram han ché 1 bac tu do. '

5
N K
\\;

Hinh 10. Khoan - doa 16 8

Ché d6 cat cia khoan., Khoan 1§ D7.8; t = 3,9 mun; S, = 0,17 mm/vong;
n, = 1360 vong/phut; V,, = 20,5 m/phut.

Ché d¢ cat khi doa. Doa 16 ®8; t — 0,2 mm ; S, = 0,48 mm/vdng

m = 680 vong/phit ; V, = 10,7 m/phiit.

Nguyén céng 8. Khoan 18 &5 (hinh 11).

Chon may khoan HCI12A ; t = 2,5 mm ; Smy (chay dao bang tay)

Ny = 1400 vong/phut; V, = 21,98 m/phit.

Nguyén cing 9. Ki€m tra db song song cia hai tam 16 $10 va @22 (hinh 12).

Dinh vi: 16 dau to duge ga vao truc ga va truc gd duge ga trén khsi V;
mot truc g khic duge ga vao 16 dau nhé cia chi tigt. DE cho chi tist khoi
bi Jat ta ding mot chdt ty dd & dau nho. Dung hai déng hé so d& xdc dinh

d6 song song ca tam hai 16. Hiéu chi s6 trén hai dong ho sau hai lan do &
hai dau eda hai truc ga la do khong song song phai tim.
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Hinh 11. Khoan 16 5
4.5. Tinh luong du gia cong

Khi thist k& dd an mon hoc méi sinh vién phai chon mgt bé méat nao do,
cd thé 1a mait tru ngoai, mat tru trong hodac mat phang gia cong do6i xdng
dé& xdc dinh lugng du theo phuong
phap tinh toan phan tich. Phudng
phdp nay da dudc nghién ciu d gido
trinh Cong nghé ché teo mdy [2]. Sau

day ta chi xem xét mot sd vi du cu
thé.
Céc céng thdc d& xac dinh lugng
du Zypin (hoae Zpp) duge trinh bay & <

bang 9. Céc gia tri R,; T, duge xdc 4

dinh theo cac bang 10 + 18. Bang 14

1a cdc cong thic xdc dinh t6ng sai

léch khong gian (sai léch hinh dang

hinh hoc va vi tri tuong quan) cla cac ) B

loai phoi khéc nhau cd tinh dén
phuong phap dinh vi. Hinh 12. Kiém tra dé khong song song
gida hai tam 15 @10 va P22
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Bang 9. Cong titc xdic dinh luong di gia cong

Phudng phap gia céng

Cong thic tinh Z .

Gia cong tulin tJ c4c mit phing dai xdng
hodc cac mat phdng rigng biét

Gia cong song song cac bé mit try ddi xing
Gia cong song song cdc bé mit try trong

Tién cac mit try chéng tam, mai vd tam

Zimin = Bgig + Toq + o + 2y

2\ min = 2R, + Ty -I'Ul.-i_‘+ ¢l

22 in = 2R, 4 T+ \/_J'U:z—i + 7

22 in = 2R, + Ty + )

Doa tiy déng. chudt 22 in=2R, + T,

Mai sigy tinh xéc, ddnh béng 2me = 2R, 4

Mai sau nhigt luyén 2200 = PRy Ziin = Ryig g k)
Heodc theo cdng thic 27 = 2R, t g+ )

Nhigt luyén ma khéing mai Zimin =R Y o4

Hodc theo céng thuc 22,0 = 2R, + o)

Gt chii: V| 6] = 006, |+ 046 khi p,

#; khi gy > drg \/{sz_] + 42

\{,nz + i'-z

i—l ‘i

It

\/pf‘__] + riz = & khip, | < de.

L7

i= W 4+ I].‘)l’)ri khi g, ) < &

Bang 10. Chdt lugng bé mat ciia cdc logi phéi khde nhau

Céc loai phéi Cép chinh xac R, (um} Tileern)

Phoi dldc (mm)

Dudng kinh < 1250 7-8 250 © 350

Dudng kinh 1250-3150 8-9 400 400
Phai dip (Kg)
< 0,25 150 150
025-25 150 200
25-25 150 250
25100 200 300
100-200 300 300
Phéi chn

DBudng kinh phai (mm) 150 150
525 150 250
26-75 200 300
80-150 300 400
160-250
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Bang 11. Chdt hiong mat diu khi cdt khoi i thép cdn nong

Dung sai kich | R

D4 khong vudng

Phudng phap cét Dudng kinh L+ T
ohéi {mm} thudc chiéu dai | (mm} gdc mat dau
Trén may cua dia 5.25 +01 03 0010
26-75 ~13 001D
80-150 +18
150 23
Trén may ép va may phay dia 5-25 =03 02 000070
2B-73 +0.4
Bing dac cét dut trén may 5-25 025 0.2 00450
kigu may tién 26-75 035
80-150 +0.40
| 160-250 +050
Bang 12. Cde thdng 56 dat ditge sau khi gia cong bé mét ngoal
Phudng phép gia cong Cap R, sm | T, xm
chinh xac | ]
Gia céng biing dung cu cat: phdi dic cdp chinh xac 1l |
phdi can néng cap chinh xac trung binh, truc kém cung
ving. phdi ¢é udng du 14n. 23 100 100
Gia céng thd bing dung cu cat tit ¢a cac dang phdi
{tign tho) 3-4 50 50
Gia céng bing dyng cu ot v4i luong du nhd (tign tinh) 4-5 20 30
Phay tinh mét dau 56 10 15
Chudt mat ngodi 6-7 5 0
Gia ¢céng tinh véi ldong du rat nhd 7-9 3 8
Mai thd 6 10 20
Mai tinh 7-8 5 1%
Mai vd tém trdde nhigt luyén 7 6 12
Mai v& tam sau nhiét luyén 3-08 5

:

8-10 |

Bang 13. Cdc thong so dat dioc seu khi gia cong 16

Phusng phap gia cotng

‘ Cép béng |. R, {em}

Khoan bang mdi khoan rudt ga ‘
Khoan sdu
Khaoét thi
Khoét tinh
Tién thd
Tién tinh
Doa thd
Doa tinh
Doa tinh
Chudt

3-4
5
3

4-5

W@ N DO

40
20
50
30
50
20
10

5

|
T‘[,ur‘n}g‘
&0
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Bang 14. Sai léch khéng gian

Dang chi tiét va phudng phap

gia céng S db ga dat Céng thic tinh
, AL P p=Vpi+ply
Chi tiét dang hop, c4c 16 tam D L € &

song song va thdng géc vdi cac
mét phang (phdi dic)

Gia céng mat phang thi hai déi
xung

Chi tiét tron xoay dudc kep trén
méam cdp tJ dinh tdm va dudc ty
6 mat dau

Chi tiét dang truc (ph6i rén)

Chi tiét dang truc khi gia céng c6é
chéng tam (phdi rén)

Chi tiét dang dia, dinh vi theo
dudng kinh ngoai va mat dau va
gia céng 16

X
|13
0

P =P+ Pom

Pp =Pg = &

—5
Py = Pg +pcm

_\a' 2 2
p= Yoo +pin

Pe = AL
5 .
pP=Vpe t Pgm

re =ML

h=1L/2

P=Voim +p}
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Tiép bang 14.

Dang chi tiét va phudng phap

Kep céng xén bing mam cip
ba chiu ty dinh tam

Chéng tam hai dau

Cd cau kep chat tu dinh tdm
khi khoan 16 tam

Chi tiét khdng chuyén déng khi
gia cong

Chi tiét hinh try va dudc ga trén
khéi V

¢ S¢ db ga dat Céng thic tinh
gia cdng
Chi tiét dang dia, dinh vi theo P =pc
mit ngoai va mit dau |
g___ o e pec = AD=A2R
)7

Py = AL

P = ML
L L
12
py =025 mm

p= VC§+A:.L2

2
p=\/%+0,252

« = go°

3 :
py= V%+0,252
a = 120°




Bang 15. D¢ cong gidi han Ak ciia phéi trén 1 mm chiéu dai

Vat liéu va tinh trang phéi

Dudng kinh phéi (mm)

5-25 25-50 50-75 75-120 120-150 >150
Phéj can .

Cép chinh xac 2 0,50 05

Cap chinh xac 3 1 075 05

Cdp chinh xac 4 2 1 1

Cép chinh x4c 5 3 2 1
Phéi can nong

Sau khi nan thing 0,15 012 0.1 0,03 0,06 006

Sau nhiét luyén 2 13 13 06 06 03
Phoi dép

Sau khi ndn thang 2 15 1 08 06 04

Sau nhigt luyén 1 08 06 04 03 02

Phéi duc 3 2 15 12 1 07

Bang 16. Do léch tdm py va dé cong vénh pe cua phoi ddp trén mdy biia ndm

ngang (mm).

Bé day, chiéu cao, chiéu

p cho cép chinh xac

pe cho cép chinh xac

dai ho&c bé réng cua phai

dap, mm 1 2 3 1 2 3
<50 05 08 1 025 05 05

50-120 063 14 15 025 05 05

120-180 0,80 2 25 032 05 07

180-260 1 28 35 032 06 09

260-360 15 32 45 0.4 07 1

360-500 25 36 55 05 08 1

Bang 17. D6 xé dich clia phéi dap trén may bia nim ngang pcm(mm)

Cép chinh xac
Trong lugng, kG

1 2 3
<025 02 03 05
0,25-063 0,25 04 06
063-16 03 05 07
16-25 035 06 08
25-4 04 07 09
4-63 05 08 1
6,3-10 06 09 112
10-16 06 1 113
16-25 07 11 14
25-40 07 12 16
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Bang 18. D¢ sai léch Ax va do xé dich cia tam 16 khoan C,,

Mdi tdm trudc cé dinh

Mii tam trude di déng

Mat tru ngoai

Ong kep dan h&i

Mam c&p ba chiu tu
dinh tam

2 khéi V ty dinh tam

b L
)% <
E_V - E:T —9 %
I = — N
SRR
b | a
_ c

. R Khoan bang mdi khoan ruét ga Khoan béng mii khoan séu
Duong kinh 16

A, um/mm C, um/mm Ay, pm/mm C, um/mm

3-6 21 10 16 10

6-10 17 15 13 15

10-18 13 20 1 20

18-30 09 25 07 25

30-50 07 30 05 30

Bang 19. Sai s6 chudn cia chi tiét khi ga dat trén cdc logi do ga
Chén Phudng phap ga dit Sai s8 chuin
L ram

o3 =0 2gp =D ey =10

fp =084

]
o

£D=0,£L=0

ep =064 =0,
£g =018, =0
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Tiép bang 19.

Chén

Phudng phap ga dat

Sai s8 chuan

Khéi V cé géc 90

Khéi Vv

Mat tru trong

Truc ga bung

Truc ga bung hodc
tryc ga lap chat

Dinh vi theo 2 16 va
gia cbng mat trén

L

D1
&

|,
\\<|
N |
N/
!

D2

hz

’
2

£ Em = 0

L

£p1 = Omin + g + 9,
£p2 = Opmin +0p T 94
n T émin + aB + 5A

g, =0e, =A, =ep;=0
é:D2:0; f-:h:O‘I gn;-éa;lea:
0

€01 = Opin + 0g + 04
2L+1

€z = Bpin +9g + ) T
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Bang 20. H¢ 56 tinh bién dang cia chi tiét ga dat trén do ga

Phudng phép ga dét So do ga dat Céng thidc Vat ligu Hé s6

-
Chét ty dau chém Thép 08

cau Fa\ \ B, = CF—O Gang 22

- &

Chét ty khia nham

Thép 06
Gang 19

Q
Phién ty |’\] | cQ Thép 04
g = E Gang 08
Khéi V 90° Thép 03
Gang 06
Kep chit bing #, =l GP08 Thép 12
mdi tam Gang 25

Ghi chui: C - hé s6 phu thude vao vat liéu gia cong; Q - luc kep (kG); F - dién tich tiép
xlc gitta bé mat chi tiét va co ciu dinh vi cm?); L - chiéu dai chd tiép xtc
(mm); P - luc kep (kG).

46



Bang 21. Sai 56 kep chit ex (qm) theo phuong tdng kinh (b - duong kinh

phéi }.

|

Vat iiéu va ga dat

Dudng kinh phdi & {mm)}

10-18 18-30 30-50 50-80 80-120 120-180 180-260
f }’r:g kep dan hii
B& mét thé (thép) 50 60 70 80 - -
B& mat tinh {thép) 25 30 35 40
Mam «dp ha chdu
B2 mat thd (thép) 60 70 80 100 120 10 60
B& mit tinh (thép} 30 3s 40 S0 60 70 80
Gang dac 175 200 250 300 350 400 | 450
Bang 22. Sai 36 kep chdt ex (pm) theo phiong hudng truc
Dbusng kinh phéi @ {mm)
VAt ligu va ga dit | ]
10-18 18-30 30-50 50-80 80-120 120-180 180-260
Iy kep dan b
Bé mat thd (thép) 50 60 70 . - . -
B& mit tinh (thép) 25 30 35 - - - -
Méam cdp ba chéu
B2 mit thd {thép) &0 70 g0 95 0 120 130
B mét tinh {thép} 40 50 60 70 90 100 10
Gang duc 70 80 QG 100 120 130 140
Bang 23. Sai 56 kep chat ex (pm) khi ga trén cdc chét ty
BB réng chi tigt H (mm)
Vat liéu va g4 dat [
10-18 18-30 30-50 50-80 80-120 | 120-180 | 180-260
g trén céc chdr fy va
kep chdt bdng ren vit
B& mat thd (thép) a0 S0 100 10 120 120 o
Bé mat tinh (thép) 70 80 7Y 100 10 120 130
Gang 00 no 120 130 140 150 150
Kep ch&t bdiny heri ép
Bé mat thd (thép) 70 75 80 Q0 100 110 120
B& mat tinh (thép) 60 70 BO 80 a0 100 110
Gang 80 90 100 ! 10 120 130 140
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Bang 24, Sai 56 kep chdt ex fum) ki gd (rén cdc phién i

B& réng chi ti#t H {mm)
VAt figu va ga dat
10-18 18-30 30-50 50-80 80120 | 120-180 180-260 |

Crd 1o cdc chilt 1y v

kep chdr bing ren vit
B& mat thd (thép) 50 60 70 20 Q0 100 10
B& mét tinh (thép} 40 50 60 70 a0 Q0 100
Gang 60 70 80 0 100 10 120

Kep chdt bdng het dp
B& mit thd {thép) 40 50 55 £0 70 80 ap
B& mét tinh (thép) L 30 35 40 50 80 70 80
| Gang | 55 60 60 | 70 80 | % 100

Sai léch khéng gian qua cde bude (cde nguyén cong) dugc tinh nhu sau:

)Oa'm fud = kp(! (16)

(J day: k- hé s6 chinh xdc hod;

£ - Sal 1éch khong gian cla

cic bude (nguyén cong) sdt trudc.

Sau khi gia cong tho k = 0,06; sau
khi gia cong bin tinh k = 0,4; sau khi
gia cong tinh k = 0,2. Truong hop gia
cong 16 thi ta liy hé <6 k = 0,05 (sau
gia cong tho) va k = 0,2 (sau gia cong

tinh).

Vi du tinh lugng du

~ Vidu I: Tinh lwong du khi gia
cong 16 @507, Do chinh xdc cia
phoi:cip 1, khéi lugng phoi: 3,5kg, vit

liéu phoi: gang xam ¢hinh 13).

Quy trinh cong nghé gom hai
nguyén cong (hai buge): tién thé va
.—tien timh, Chi tiét duge dinh vi mit
phing 2 (diing hai phién ty)} va hai 16
@10 (chot tre va chot tru tram). Cdc
mit dinh vi di duge gia cong. DE tién

cho viéc tinh todn ta lip bang 25.

Theo bang 10 gidti R, vi T;
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bang 600 #m, (250 + 350). Sau budc thd nhit déi voi gang cd thé loai trit
T, chi con R, v gid tri nay 1a 50 gm va 20 gmb (bang 12).
Sai léch khong gian téng e¢ong duge xdc dinh theo cong thuc sau
pphﬁi = \]_Pc +'OEI_TJ_ (17)

Gia tri cong vénh p. cua 16 duoe tinh theo cd hai phudng hudng kinh va
hudng truc:

pe = V(ALd? + (AD? = V(0,075.50)? + (0,7.100)° = 78¢m  (18)

Gia tri ca A lay theo bang 15, con 1, d 1A chidu dai va dusng kinh 15.

Bang 25. Bdng unh litong dy gia céng va kich thitde gici han syt 0

: e
| Bude [ R, T, f T S - N | o | Bmax | 2Zmin |2Zmax
_ j #m am a#m am | pm mm mm | mm mm Faul #Im

Phéi ' 60D | 294 48078 | 400 | 4768 | 48.08
Tign thé 50 15 | 127 | 920 149918! 70 | 4975 | 4992 | 1840 | 2070
Tién tinh 20 6 66 | 5005 | 5C | 5000 |5005( 130 | 250

Gia tri sai léch p ., duge xdac dinh theo cong thde sau:

_\/%+$_ 400)° (1007 10
P(_‘I'I'I - 9 9 = -9 9 = 4 Hm |

O day: P £ 18 dung sai kich thude b, ¢ cta phdi.

Nhu vay, sai léch khong gian tdng cong la:

Ponci = V(2847 + (78)° = 204 um (20)
Sai léch khong gian con lai sau tién thé la:

Py = (),Of).,opmi = 0,05.294 = 15 ym
Sai sd gd du khi tién tho 16 duge xac dinh nhu sau:

fge = Vel T ef 21)
Sai 4 chuin trong truding hgp nay xuit hién la do chi tiét bi xoay khi

dinh vi vao hai chét ma hai chét cd khe hd vdi 16 dinh vi.

Pox = df‘\ + al& + Pmin (22)

O day: 0, 1a dung sai ctia 16 dinh vi, 6, = 16um = 0,016mm.
dy; 1a dung sai dudng kinh chét, 4y = 14¢m = 0,014mm.
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Pumin 12 khe hd nhoé nhit giua 16 va chét, Prin = 13em = 0,0183mm. -

Gde xoay 16n nhdt ela chi tist duge xac dinh nhu sau:

nLwX

tge = —— {23
g H }

O day: II 1a khoang cich giita hai 16 chudn, Nhu viy:
0,016 + 0,014 + 0,013
tge = = 0,0004
VITOW + 18017

Khi d¢ sai $6 chudn trén chisu dai 16 gia cong:
£. = Litge = 100.0,0004 = 0,04 mm = 40um
O day: L - chiéu dai 18 gin cong.
Sai 86 kep chat duge xdc dinh theo bang 24 va ¢, = 120um. Vay sai s6
kep chat:

£,y = V40X + (120)° = 127um

Sai 0 gd dat con lai & nguyén cong tién tinh la:
fagy = 0,05,€gd = Gum.

Bay gia ta xde dinh lugng du nhod nhat theo cong thae:

2R, + T, + Vol 467

min T Bl

27
Lugng du nhé nhat cua tién thé la:
27,0 = 20600 + V(294)%4+(127)° = 2.9204m

Lugng du nhé nhit ciia tién tinh la:

27 = 2tb0 + \[{_1_532_1—_(_5‘: = 2.6Gim

min
Cot kich thuéce tinh toan (bang 26} dude xdc dinh nhu sau: ta lay kich
thudce cudi cing trir di lugng du khi tién tink, ta sé duge kich thude khi
tién tho, sau dd lay kich thudc tién tho trit di lugng du tién tho ta sé dude
kich thudc phoi:
d, = 50,05 - 0,132 = 49,918 mm

Kich thudc phoi. d; = 40,918 - 184 = 48,078mn. Dung sai cua timng
nguyén céng tra theo bang,

Dung sai tién tinh: 0 = 50um. Dung sai tién tho: 3 = 170um. Dung sai
phoi: & = 400um. Cot kich thusc gidi han (bang 26} duge xdc dinh nhu sau:
Jay kich thude tinh toan va lam tron theo hang s co nghia cia dung sai ta
dude d,.., sau dd lay 4, trir di dung sai ta duoe d,;,, Vay ta ca:

50



= 50,05 - 0,05 = 50 mm
4992 - 0,17 = 49,75 mm
= 48,08 - 0,4 = 47,68 mm

. - Lo — " .
Sau tién tinh: d . = 50,056 mm; d

mau tien tho: d = 49,92 mm; d

nuix

min

Kich thudce cia phoi:  d = 48,08 mm; d

[ANER min

Cot lwong du gidi han tbang 26! duge xde dinh nhu sau: 7, bdng hidu
glita hai kich thudc lén nhdt cta hai nguyén edng k& nhau; Z bang hidu

[RAH R
gitta hai kich thude nhéd nhdt cta hai nguyén cong ké nhau. Vay ta ca:

Khi tién tinh:

2Z,n = 90,05 - 49,92 = 0,13 = 130um

27 . = 50 - 49,775 = 0,25 = 230 ym
Khi ti¢n tho:

27 0 = 49,92 - 48,08 = 1840um

27 . = 49,75 - 47,68 = 2070 nm

TdAt cA cac két gud tinh todn duge ghi trong bang 25. Lugng du téng
ecéng duge tinh nhu sau:

27 iy = 130 + 1840 = 1970um
27 o = 200 + 2070 = 2320:m

Kigm ira két qua tinh todn.
Sau tién tinh:

27 - 27

[rare min

= 250 - 130 = 120um; &, - 3, = 170 - 50 = 1204m.

Sau tién thé:

27w - 22 = 2070 - 1840 = 230um; :5th -8, = 400 - 170 = 230 ym.
Hoac: 2%,,.x - 2Zomin = 2320 - 1970 = 350um
aph()i - 0, = 400 - 50 = 350m

Vi du 2: Tinh lugng du gia cong mat tru l])GOig‘_:ﬁ (hinh 14). Phsi dap,
do chinh xdc cdp 4, khéi lugng phoi la 11,3 kg, vat liéu phdi: thép 45.

Cac budc cong nghé: tién tho, tién tinh, mai thé, mai tinh {tién va mai
déu duge chong tam hai dau), Cling nhyu vi du 1, ta lap bang 26 d€ ghi céc
budec cong nghé via cac thanh phan cta lugng du.

Vi gia cong o6 chong tam nén sai 50 gd dat trong truong hdp nay €,4 = 0
Nhu vay trong cang thic tinh 7., khong con sai s6 ga dat.



Sai lechvé vi trl khong oian ctia phoi ducge xdc dinh theo cong thic sau

day:
| po= AP+ Pt P

G day:
p, - do 1¢ch.cua khudn dap (phoi trong khuoén
nghia cta phoi (2id tri P phu thude vao trong lucng v p, = | mm.
p,, - d0 cong vénh clia phoi tho (do cong clia dudmg true phon)
0, = AL, = A 138 =014 mm,
(¢t day A, 1a do cong don vi: 1 pm/mm, con L 1a chidu dai tir mat dau
otia chi 1€t dén o6 true cén xdc dinh luong du: 1, = 138 mm).

p, - sai 1&ch cha phoi do 1dy tam lam chudn va p, duge xdc dinh theo

coOng thite sau:
o f 2

-

bi léch) so vdi 1am danh

G day:
8y - dung sai cia phoi dap: &, = 3mm va 0,25 12 do vong cua tam phoi

Nhu vay ta ¢
{(' e
P, -;N L‘a + 0,252 = 1,52mm.

phoi 3p s€ 1a:
= 1,82 mm = 1820pm

Do dé sai lech khong gian cla
5, = JI° +014° +152°

Hinh 14, Truc réng
Sai Jach lech ~on lai sau nguycn cong tién thar
‘ b, = 0,06.p, = 0,06.1820 = 109 um
Sai léch 1éch con lai sau nguyén cong tién tnh:
p.=04.p = 04109 = 44 pm



S lech con fan sau nguyen conp om3i th.
0,= 02 x p, = 0,2 x 44 = 9um

Lurgng du nho abét duge xdc dinh theo cong thitc sau (c61 O):
Wi =2 (Ryg + T+ 1))

Nhu vy ta co:

- Tién thd: 27, o =2 (150 + 250 +1820) =2 x 2220pm
- Tién twah: 2ia =2 (50 + 50 +109) =2 x 2091un

- Mai thé: 270 o = 2 (30 430 + 4d) =2 x 104pm

- Mai tinh: 7, =2 (10 +20 +9)=2x 39%um

Cét kich thude tinh todn (cdt s6 7) dugce xdc dinh nhu sau:
Cihi kich thudc ciia chi tiét (kich thude nho nhdt) vdo hing cudi cing. con cdc kich thude
khdc thi lay kich thudc & nguyén cong rudc cong vai lugng du tinh iodn nho nhitt, Nhu vy ta o6

- Maithe: ~ d, = 60,01 + 2 x 39 = 60,088 mm

- l'i¢n tinh: d, = 60,088 + 2 x 104 =.60,296 mm

- Tién th: d, = 60,296 + 2 x 209 = 60.714 mn

- Phot: d, = 60,714 + 2~ 2220 = 65.154 mm

Lap cot dung sai caa kich thude cic nguyén cong (cot 538) bang cach tra bing trony 8Oy
tay [4:5:.7]. ' )

X4c¢ dinh kich thude gidi lian nhd ohat {cot 56 9) bang cich Lun 1rdn s6 cua kich thud
{inh toén theo hing s& ¢6 nghia cia dung sai. Vidu. dung sai & = 20 pm = 0.020mm ¢6 hai ¢hit $0
sau ddu phdy 1 ¢6 nghia (chit 6 2. s6 0 sau 56 2 [a khong <6 oghia). ' :

Ndc dinh kich thude gior hian 1én-nhat (cOt 6 10) bang cach cong kich thude gid han uho
nhdt d_,, v dung sai d. S

- Mai tinh: d, = 60.01 + 0,02 = 60,03 nun

- Mad thé: d, = 60,09 + 0,03 = 60,12 mm
- Tién tinh: d,=60.30+ 0,12 = 60,42 mun
- Titn tho: d, = 60,70 + 0.4 =611 mm
- Phow d,=60,15+ 3=68.15mm

Ndc dinh hwong du gidi han (cdt 11 va cit 12):
2o - l18CN cibc kich thude gidi han 160 nhit.
7 oo hicn cdc kich thude 161 han nho nhat.

Tacd

- Mai tinh: 270 o = 60,12 - 60,03 = 0,09 mm = 90 pum
27, = 60,09 - 60,01 = 0,08 mm = 80 pm

- Mai thé: 27, . = 60,42 - 60,12 = 0.3 mm = 30 yum
274 = 00,30 - 60,09 = 0.21 mm = 210 pn

- Ti¢n tinh: 2 = 61,1 60,42 = 0,68 mm = 680 pim
27, . =60.70 - 60,30 = 0.4 mm = 400 un

- Tien tho: 271 o = 68.15 - 61.1 =7,05mm = 7050 pm

27y = 65,15 - 60,70 = 4,45 mm = 4450 ym
Nde dinh ligng du 1ong cong: Luotig. du 1éng cong lén nhat 1a (ong cie lugng du trung

gian (lugng du nguyén cong) 16n nhdt. con long du t8ng cong nho nhat 1 16ng cic Twong duirung
oian (luong du nguyén cong) nha nhat. :

n
Zom = 2 Loy = 90 4+ 300 + 680 +7050 = 8120 pm
1

n
Zornia = 2 L = 80 + 210 + 400 +4450 = 5140 un
1

Kiém tra phép tinh: phép tinh ding khi ta ¢6 biéu thiic sau:
. ZCI Tax ‘{"\] s — aphoi - 6:11'1['[&'1
Théc vay: _

8120 - 5140 = 3000 - 20



Bang 26. Bang tinh lwong di mat fry ngocer.
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SN A lowm o
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oot s TwT [ o k| 6296 }_g_z:: _ i 6041 | a00 | &80 |
Mane I 20 4 R 24(,.1 [RITES H! i 60,12 210 300
Mo L5 005 1T 0T aew | oeeny [ (il 6003 | %0 50

4.6. Xac dinh thoi gian nguyén céng

Trong san xuiat hang loat va san xuat hang khéi thél gian nguyén cong
duge xac dinh theo cong thiic sau day:

T =T, + T, + T + Ty, (28)

O day: T,. - thoi gian titng chige (thoi gian nguyén congj.

T, - thoi gian cd ban (thoi gian can thiét dé& bign ddi tryc tiép hinh
dang. kich thudc va tinh chat co 1y cua chi tiét; thoi gian nay cd thé duge
thye hién bing mdy hoac bang tay va trong timg trudng hop gia cong cy

thé ¢d comg thue tinh tuong tngh

T, - thoi gian phu (thdi gian can thiét dé
tiét, m& may, chon ché do cat.
kich thude cta chi tigt v.v.
lay gid tri gan dang 'l‘, =

T

v

ngudi cong nhan ga, thdo chi
dich chuyén u dao va ban may., kigm tra

. Khi xdc dinh thoi gian nguyén cong ta cd thé
(7 = 1M T

- th#i giap phue vy ché lam vige gom: thoi gian phuc vu ky thuat
T ekt dé thay doi dung cu, sta da, mai dao, diéu chinh mdy, ditu chinh
dung cu (Thy = 8% ); thoi gian phuc vy t6 chue (T dé fra dau cho
may, thu don ché lam viée, ban dao ca kip {TI“H (2 +3)%T, .

T, - thai gian nghi ngoi tu nhién ctia cong nhan (T, = (3 +35)% ).

4.6.1. Xac dinh thii gian co bin theo cong thifc
Theti gian ¢d ban duge xic dinh theo cong thie sau day:
[J + IJI + Il'\
T =

" S.n

{(phut)

() day: L - chiéu dai bé mat gia cong tmm).
L, - chiéu dai an dao (mmb;

I.. - chidu dai thoat dao (mm};



S - lugng chay dao vong (mm/vong);

n - s0 vong quay hoac hanh trinh kép trong mat phut.

Khi tinh thoi gian cg ban ta diung cdc cong thic ing véi cac sd do gia

chng & cac bang s6 27 + 32

Bang 27, Cong thife tinh thot giun ca bdn ki tién

Tén nguyén cdng {1)

Sd di cat {2

Cang thde tinh (3}

L i LiL,+L
2 L 1 “|'D = _..__.‘ - 2| (phm}
’_‘J/I.LMWW S.I"I
Tién ngoai sudt chiéu dai g l - .
no ‘ZW;'\! ) L, = +{05 + 2) mm
L S 19r
1‘|—; it kﬂ / .
., 5 L, = (1= 3} mm
- e
, p— J L+ L,
Tién ngoai dén dng kep T,= —— itphdt)
hodc bac ﬁ ok Sn
n t
];’.)I uf \? Ly = o + 105 = 2y mm
(-, r
M- 5 |1+
L L
L+L,
ST, = i tphat)
Tién ngoai dung cif chan { - S Sn
) —am L1 I-Q—
n : Aara®, L, = {05 = 2} mm
= +a+
S
Ltl,+ LZ
L, o sn i {phot)
Tién trong trén sudt t K
chigu dai < by = + (05 = 2) mm
. tgy

L, 1 +5mm
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Tiép bang 27.

| ()

{2) (3
L Ly L+L,+L
I T, = — 2 i (phat)
P77 4 Shn
Tién trong dén bic {‘ A\ 1
NS L, = + {05 = 2) mm
Wl 7774714773 17 0 A " g
- “‘?
Lol B
2 L+,
i Tién trong ding cd chan . T ] Ty = ——— ilphit]
(e n
h ,/ AT S L, = {05 + 5} mm
1
o]
L
~ ¢ D
- L - 2 mm
[~] ] N t
. L n y o - * L,=—+ {05 + 2mm
Tién mat dau phbi dac ~ 13 t gy
+ © Ly, =105 + 5 mm
[+ L+b, +1L,
T, - — == i {phut)
Sn
Oo-d
Tién rat dau phdi réng L= ;- mm
L, = +{05 + 2imm
tay
L, = {05 = 8 mm
— L+Ly+L, ) )
R T, = ——— i{phdt)
Cat dit phéi dic £ Sn
L D
= _ mm
S — 2
o Ly= L, = (05 + 8} mm
5
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Tiép bdng 27

——

a

Cét dut phs; réng

Tign bing nhidu dao

L

{2)

Lly+L,
To = ———2%i fphuty
Sn

L, - Chiéu dai &n dao

b= Lmax
m

6 diy: m - 58 ludng dao
L t t
1_t99+1w+(:375}mm

Ly =(1+3) mm

Bang 28. Cong rhuic tink the gian cd ban khi khoan

Tén nguyén céng )]

So db cdt {2)

Céng thic tinh (3} _]

Khoan 1& théng sudt

d
g

Lo

I —

NE

"X

2

L
e

L+l +L,
To = ————j (phat)
Sn

&

Ly = 3 cotgy + {05 < 2) mm

Ly =1 + 3)rmm

Khoan 18 khéng théing
sult

b

d

s
: {

I
- '

T, i {phuty
Sn

L+L,

d

L= 3 cotge + (05 +~ 2} mm

— |

57



Tiép bdang 28.

’» {1

)

Khoan I& 1&m

L+,
T, = i (phut)
Sn

d
L, = 3z ctgp + (05 + 2) mm

0O-d
L= —5 ctge + (05 + 2) mm

Khoan rong I8 théng subt

L+bly+Llp
To-———-———J{phut}
Sn
D-d
Ly = 5 ctge + (05 + 2y mm

L, = {3 = 3) mm

UL,
Khoan réng & khéng T, = i {phat)
thang suft Sn
o
L+Ly+b,
Khoét rong 18 théng suét s T, = e 1 {phat)
g n

L
Layy

D-d
by = 5 Clop + {05 + 2} mm

Ly = (1= 3)mm

Doa 16 théng suft

LHio+L,
T, = ————— i {phat)
Sn
—d
L= g ctgy + (05 + 2) mm

L, ={i+ 3) mm
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Tiép bdng 28.
(2) 13

L

L+L,
T = ———— i (phit)

Sn

Khoét réng 15 khéng
théng subt

Ly= {05 ¢ 20 mm

|s
L+,
orea] T,=—— - (phat}
H ’ Sn
|

Doa 16 khéng théng sudt Hil Q
! i -
; N TN L, = (05 + 2) mm
R ! '
[ N N\ |

L b

_. 15 L+,
] I : T, - 1 (phat)
Khoét cdn mat dau ri ¥ Sn '
/} ] Ly = {05 : 2} mm

i |5 L+L,
5 \ . i/ Ty =— — i (phat)
~ Khoét tru mét dau P 2/ 7/ "~ 8n
= gz

Bang 29. Tinh thoi gian co bdn ki gia céng ring

L, = (05~+ 2)mm

Tén nguyén cong (1) So d& cidt {2) Céng thic tinh (3)
L+ly+L,
, \ 1 T, = — Zi (phat
Cat rdng tru bang dao _i— . . i S
phay dia mé dun : ____Q 1 /
LA Ly = VD - dF + (11 + 12) mm
H— 13 L, =2 + 4} mm
Lz L Ly s
I T S, = zZn
M z
— By
5 tk_ Ly = (11 = 12) vhiD - )




Tiép bing 29.

4

3)

Cét rang try bing dao
phay truc vit

Xoc rang try

(S, - chay dao hudng
kinh

§, - chay dao véng
cta chi tidt / hanh trinh

kép)

Ca réng try

V& tron dau rang bing
dao phay ngon

5
Sy Sg
ik
5y

L+L,+L,
T, = — Z (phat)
Syng
Ly = {11 =120 vhiD - a)
Ly ={2 + 4} mm

q - s diu mdi cda dac

h amZ
Tg= —+ X, (phit)
Sp.n kp M
k- s8 budc

n - $8 hanh tinh kép cua dao
h - chidu cao ring.

m - médur cda banh rang

Z - s& rang cla banh rang

L +10, 2., h

Ty=————= — . (phdt)

SqZany S
Z.,- 6 ring chi tit
Z, - s8 réng dao ca
S, - chay dao doc

S - chay dao hudng kinh trong 1
hanh trinh cua ban may

ny - 58 vong quay cia dao

L - b& rdng bénh rang

h - higng du ca
a.z

Ty = — [phit}
&0

a - thdi gian gia céng 1 ring

Z- sB ring cua chi tiét
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T iép bdng 28.

- |
‘ T, = — — i {pha) ‘

Khoet réng & khéng | 3n |

‘ théng suft

l i_

| |
| |
| Doa 1& khéng thang sudt i
|
|
|
|
‘| Khoét con mat dau
|
|

| Khoét tru mat diu

| L, = {05~ 2} mm \

IR

I -

Bang 29. Tinh thai gian cd bin khi gia cong rdng
F Tén nguyén cong (1) Ii S0 d6 cét (2) T c_an_thac tink {3) j\
| ‘ T = Lrhitte o, {phut ‘

. N . [n] e

4t rang tru bang dao . . . 5
|| phay dia mé dun ‘ —1_ L ¥ ! / | ) ‘
‘ ‘ ‘ L, = vhiD - d) + (11 = 12} mm ‘
‘ ‘ . d__._L__ ,__:} 5 ‘ Ly, ={2 + 4tmm |
] ‘ T T L 5y, = 5720 ‘
| | = SN |
s 4;7._ ‘ L, - {11 = 12) VhD - d) ‘

R R N
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Bdng 30. Xac dinh thoi gian cd bin khi gia cing ren

Ta r6 15 khdng
théng subt

C#t ren bing dao
tién

Tién ren trong

7, -

RS

—_-

Tén nguyén cong (1) S6 db cdt (2 | Céang thic tinh (3)
Tard 18 théng sudt L VO L L+L,+L

T0¥( Sn 2)+

n, - s6 vong quay cta dac hogc ohi

tiét khi quay ngucc
i - s8 lugng tard

Lpk=(1+3 budc ren

L+l L+l
+

Sn Sny
i - 58 lugdng tard

Lil,=0(+3 budc ren

1ol le pha
° Sn
LL, = (1 + 8) bude ren

i - 86 budc gia cong '
n- 88 vong quay cla chi tiét

S - Itgng chay dao (bang budc ren)

L+l +L
P2 (pht)
gn

LELb, (1= 3 budc ren

8ny

Ltlgtly,
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Tiép bdng 30.

X ) 'i 3
-
LrLi*h ipnay
S.n
Cat ren ngoai L2, L g, | T, =iphat
LEt, =11+ 3 budc ren
n

L+L,+L,
T, = [ — - i (phut)
" S-n ,

Git ren trong

LitL, = {1 + 3) budc ren

122D
; . T huit
Cit ren bing dao n Sy tphct)
phay ren s {
-2 J a'l 8y, - udng chay dao/phut
Is,
S$,=5;.2.n
Bang 31. Xdc dinh thai gian co bdn khi phay
Tén nguyén céng {1} 56 do (2} Céng thdc tinh (2)
, L Ll | bt L+L,+L
: 1 2
Pr:nay mat phang ] \n Tg= —————— I {phuat}
biing dac phay try ,{ ™N ~ Sn
/.,-JM - D L, - vi{D -1} + (05 + 3) mm
I N
L, =(2 + 8l mm
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Tiép bdng 31.

‘ (1

Phay rdnh bing
dao phay dia

Phay mat bic
bing dac phay
mé&t diy

Phay ranh bing
dao phay dia

Phay mit phing
béng dao phay
mat dau {p = 907

Phay mat phing
bing dac phay
mat diu fy = 90°)

T o
[

| ]

N

'7\ [Tn:

&

Ly

L+ L, + L,
— - 1 (phdt)
Sn

Ly=vtD -5+ (05 + 3) mm

L, = {2 = 5} mm

L+ L+
a = — 2z i (phut)
Sn
Ly=viD~H + 105 + 3) mm
Ly ={2 -+ 5pmm
L+ L, + L, ) )
Ty= —— % {phat)
Sn
Ly = D - ) + (05 + 3) ram
Ly = {2 + 5ymm
L+ L, + Ly _
T, = “— . (phat)

Sn
L= vHD - 1) + {05 + 3) mm

Ly = {2 + 5) mm

‘ L+l +L,
T, = i {phit)

a2 Sn
L, =050 - VD? 17
‘ L, ={2 + 5} mm
Ly
R



Tiép bang 31.
) (2) (3)
« Jr | % |5
, ; h+@Os5+1 L-D
Phay ranh then kin Ly T, = + {phit)
hai d&u Sma Mn
T S Syn - long chay dao/phat theo
4 — phudng dung va phudng
ngang
L
=
L+L

Phay rénh then hd
mbt diu

Phay ranh then hd
hai dau

Phay ranh then
ban nguy#ét

C&t &t bing dac
phay dia

- {phut)

) 34
Sd - lugng chay dao/phdt doc truc

chi tidt

Ly=1{1+ 2)rmm

L+l +L,

(phut)

84
L, =L, ={1 <+ 2)mm
1 2

S, - lugng chay dao phut
doc truc chi tiét

Ly
i {phat)

T =
° Sn

Ly = (05 + ) mm

L, - chiéu dai &n dao
h - chiéu sau ranh then

L+Ll,+L,

T =
° Sn

i {phat)

Ly = (2 + 5y mm
L, = {3 + 10) mm

L, - chidu dat an dao

L, - chiéu dai thoat dao
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Bang 32 Xdc dinh thai gian co bdn khi mai

Tén nguyén céng {1}

So d& cit (2)

Céng thic tinh (3)

Mai trén ngodi, tién
dao doc

Mal trdn ngoai tién
dao ngang

Mai trén trong co

tam

Mai trén ngoai vd
- tdm chay dao doc

L=L-(04=08)8,

L, h
. ——  (phat)
S .B,.n, t

T, =13
8ai N - lugng chay daoc va s8 vdng
quay cua chi tiét.

B, - ba réng cla da
L - chiu dai chi hiét
h - lugng du mai
t - chiéu sau mai
h

T, =125 — (phat)
tn,

h - lugng du mai
t - chigu sau mai
n, = 56 vong quay cla chi hiét

§,B,.n. 1

{,=L-10.4-C61B,

Lm + B,
T, =12 -

{phat)
8ym

Sy = xD, n sine  (mm/p)
m-s& chi tift dugc mai lign tuc

i - 58 [An chay dao

h
Mai v6 tam chay Te =12 ? {phot)
dao ngang o
n, D
N, = ——  (ving/phit)
d
d - dudng kinh chi tiét
S ONCIM 65



Tiép bdng 32.

{1 (2) (3)
"y T, =

Mai phing bing d4 % \ o
mai try, ban may wl" ',Q'__-_ L+l +Ly, B.+B, +5n |
finh chi nhat (N SETCE e =12 : in

) L 7 .-’.-’_JL.HH!— 4 Vh.1000 Sc'Bk t n

- %’lsx Ly =58mm; L =5mm
"‘j_ m - s& chi tist dude gia cong dbng
—— thai trén ban may
= ts h |

Mai phing bing da iiamamasL Ty =125 — . — {phat)
mai mit dau, ban :

tn, m
méa ay tron
v quay V1000
n= {vong/phat}
2l
Chi ié? gra cbng m - s& chi tidt duge gia cdng dBng

thoi )
N, - 36 vong quay cla ban may

4.6.2. Xac dinh thi gian cd ban theo cong thic gan ding va do thi
a. Xdc dinh thol gian co bdn theo cong thic gin ding

Khi thigt k& do dn cong nghé ch€ tao may ngoai viec st dung cic cong
thic trén ta c6 th€ ding céc cong thic tinh gin ding (bang 33).
Bang 33. Cong thiic tinh thai gian T, giin ding

Phudng phép gia cdng (1) Céng thic tinh {2)
Tién thé mét budc 0.00017dL
Tién tinh c&p chinh xac 4 £,000104dL
Tign tinh c&p chinh xac 3 . 0,00017dl
Tién thé mat dau 0,000037(0% - d?)
Tién tinh mat diu : 0.000052;02 - d?
CAat dt 0,00018D
Tién thd va tién tinh biing dao dinh hinh 0,00063(D2 - a2}
Mai th c4p chinh xac 4 0,00007dL
Mai thé cdp chinh xac 3 . 0,00010dL
Tién tinh c&p chinh xac 2 0,000150.
Tién 1& trén méy tign P 000018dL
Kheoan 15 y Co00s2dL
Khoan réng 16 tu 20..60 0.,00031dL
Khoét 1& 0.00021dL
Qoa thd 0,00043dL
Doa tinh 0,00086dL
Mai 18 cdp chinh x4c 3 0,00154dL
Mai 18 c8p chinh x4c 2 0.0018dL
Ghi chik: d - dudng kinh; L - chiBu dai, D - dudng kinh [on mait dau;
d - dudng kinh nhé mat diu

. Bb



Fiep bdng 33.

Phudng phap gia céng (f Cong thde tinh (2)
. Ghudt 16 0.00041
' Bao thé trén mday bao doc 0.000065BL
Phay tha bang dao phay mat dau _ i 0.006L
Phay tinh bing dao phay mat dau 0.004L
Phay bang dao phay try 0.007L
Mai rmat phing bing dd mai mat diu 0.0025L

Gihi ik B - bé réng gia céng: L - chidu dai gia céing

Gia c6ng banh rang bing dao phay lan : 0.00220b
Gia cfing banh vit i 0.06030
Gia ¢ong then hoa bang phudng phap baa hinh I 0.009LZ
Gia cing ren bang ta rd 0.0004dL

| Ghi et D - dudng kinh banh rang. banh vit: b - chigu dai réng: L - chiéu
| dai truc then hoa hodc 16 ren: Z - 56 rang then hoa; d - dudng ¥inh 18 ren

b, Xde dinh thol gian co ban bang do thi

bé xdc dinh T, theo do thj ta can biét chidu dai chay dao (tdng cua
L + L, + L-), s6 vong quay n va lugng chay dao § (hinh 15). Theo maui tén
néu ta xudt phat tit lugng chay dao dén dutng gap khic (38 vong quay ni di
tiép dén chiéu dai (L) thi ta xac dinh duge thai gian co ban T,

4.7. Xac dinh s6 lugng may va xay dung cac do thi

4.7.1. Xac dinh nhip sian xuit
Dé xdc dinh s6 lugng may ta can xde dinh nhip san xudt t,. Nhip san
xudt t,, dude tinh theo cong thite sau day:
F.GO

t'h = — f30)
N

's) day: N - san ligng chi tidl.

F - 36 thai glan lam viée clla may trong mot nam tinh theo gits

va dude tinh nhu sau:

30 ngay trong 1 nam: 365
A3 ngay chi nhat: b2

$6 ngay nghi Tét va nghi 16: 8
Nhu vay s0 ngay lam viée 1a: 365 - (52 + 8) = 305 ngay.

M&i ngay lam viéc 2 ca. méi ca 8 gid. Vay tong s0 gig lam viéc trong nam
305 « 2 x 8 = 4880 gia
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TS RS

N

%0

/

1000
02 03 0405 081 1,52, 3

Hinh 15. D& thi xac dinh T,
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4.7.2. Xac dinh si lugng may sd dung
S¢ luong may tinh todn m, dugc xdc dinh theo cong thic sau day:
T

m, = (3L)
Ly,

& day: T, - thoi gian titng chiéc; i), - nhip sAn xudt
Sau khi xdc dinh duge m, ta phai lam trdén s6 16n hon va s0 mdy dude
ky hiéu bang m,,.
4.7.3. Xac dinh cac hé so
a. Hé 56 chiu tdi czlra-mriy.
Hé s6 chiu tai cua may dugc xac dinh nhu sau:
m,

Bm = ? (32)

0. Hé sd s dung mday theo thai gian ¢o ban

Hé s8 5, duge tinh nhu sau:
T'\
o = "m (33)
T

O day: T, - thai gian co ban; T, - thoi gian ting chiée
c. Xac dinh hé 86 sit dung mdy theo cong sudt

Hé s8 sit dung mdy theo cong suit yy duge tinh nhu sau:
0N = {34)
O day: N,, - cong sudt cat; N, - cong suat may

4.7.4. Xay dung 4o thi

Cac db thi duge xiay dung diung dé ddnh gia qui trinh cong nghé:
- Db thi chiu tdi cia may.

- Db thi st dung may theo thai gian co ban.

- Db thi si dung mdy theo cong suit.

. D6 thi tudi bén cta dung cu cat.

a. D& thi chin tdi cia may

Do thi nay duge xay dung dudi dang cac hinh chit nhat, chiéu cao thé
hién hé s4 chiu tai y,, va chidu rong duge ghi ky hiéu mdy va tén nguyén
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cong thinh 16). Nhu va ta ¢d eac hink chi nhat voi ciac chiéu cao khac
nhau tdo y,, khac nhau). Sau khi xay dung duge do thi vai cice y, khae
nhau ta phai tinh gia tri trung binh 5.

D
T?‘PIH

Y = ——— 1:35)
n

O day: n - s6 may duge su dung

Trong the t&, gid tri y,, cia san sudl hang khéi la 0,656 = 0,77
Chia san xudt hang loat la y,, = 0,75 + 0,89.

Trong san xudt hang loat nhé va don chige 4, = 0.8 + 0.9.

Ndi vl san xudt hang loat nho va don chide 5, 16n vi may phai chiu tai
cho mét =6 chi tidt gia cong. Tuy nhién néu qui trinh duge thiét ké cho mot
chi tiét thi »,, co th& nho hon,

?Znﬁ” l |

89,5
il
HINS
80 H
75 A
|“; i : 2 305768.2% 5|T
i .
60,,,62'5 i .. 60 i} 62 ;f 59
T an ~ . -
| T 1 T | H; - ; T T
b HH RITRER L
i . l \ o
404 i+ H
! H i . .
I
; A ] Al '
200 T I
I il |l L ]l“| 4l 1
l MAY | qze2 3130 EB12 SE32 0C-2 2118 561
NGUYEN| gy MAI CAT ckr AT Keioan | CAT
conG : RANG RANG BAVIA REN

Hinh 16. DB thi chiv t& cua may

b, Db thi st dung may theo thoi gian co bdn

Phudng phap xay dyng db thi nay () cliing gidng nhu do thi eta #,,. Ta
cing tinh gia tri trung binh cua y, (hinh 17).
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Gia tri 5, trung binh ching t6 qui trinh hgp ly, con gia tri #,,, nhd
th& hién thdi gian phy 16n. Khi thiét ké qui trinh phai ¢d gang dé€ dat 5,
cac. Dua vao dd thi ta ¢d nhirng dé& xudt dé chinh lai qui trinh.

e. P6 thi sit dung mdy theo cong sudt

Cung tuong tu nhd cdac do thi trén, sau khi xay dung do6 thi cong suit
i cua tdt cd cdc may ta tinh gia tri trung binh 5y, Khi thist ké qui trinh
ta cd gang dat gia tri trung binh cao nhat (hinh 18).

500
320 —
I 1800 o
ol .
» W Il
TPHUT = . ‘ﬁJ ‘J‘u
| | o
! H . | 1 !
240 1 - ‘ T
. I i
X : ’ Y [
; ' AL Tl
220 ! : A+ H
: i - . ;
200 - . I | L,
i . : %
? ! NEIE :
180 . - ; 1 -
i i
160 — NE 4
— g ol
140 ' -
120 — T f T |
! i : l' . i I
P : i i i :
100 : | : 1] -
80 i z | SUNTLANN S WST S .
40 f—- it | Heioe
i i
20T - L]
L] L N !ii i
2| =l 2l glelglelglslel¥]| o=
=1 Y B I U S - = = O - N S
ol = r-—'—_- il —
2
a T T
- i % | -5 NS g .
i = ¥ @ | |
Q| Fleld& @zl 215|858
IR AR
ol ol @] ol &alc|ol| FI 2 Slal =] ¢ Q
[ 2| & st 2| 2| £ c| @1 2| 2| c| 8] 8a
al 2 O ol a a a g 3 o) a g [

l

Hinh 19. D& thi tudi bén clia dung cu cat



d. D6 thi tudi bén cia dung cu cdt

Tudi bén cua dung cu cat bing nhau hodc gan bing nhau cd y nghia rit
quan trong dé€ thuc hién tu dgng hda qua trinh céng nghé va gia céng dbng
thti bang nhidu dao.

Trong nhimg trudng hgp nay cin thay dao cung luc dé€ giam thai gian
thay dao va hiéu chinh mdy. Db thi tudi bén ctia dao (hinh 19) cho ta thdy
nhiing dao can phai dudc thay déi luén (nhitng dao co tudi bén thép).

Trén db thi ta thé hién tudi bén bang cac hinh chit nhat. D&i véi nhing
dao cd tudi bén rdt l6n nhu dao phay rang, daoc ca rang hinh chit nhat cd
thé vugt ra ngodi khudn khd db thi.

4.8. Thiét k& so do6 nguyén cong

Khi thist k& qui trinh céng nghé cain chon 8, 9 nguyén cdng co ban d&
vé thanh su do nguyén céng trén khé gidy A, MOt nguyén cong phai thé
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Hinh 20. Nguyén céng phay mit dau 18 ddn déu diu nhd
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hién r6 két cdu cia do ga, khong can vé theo ty 16 ma chi vé ddc luong
tuong ng két cda cia chi tiét. Nhing két ¢du phdc tap can phai thé hién
ti hai hinh chiéu trd lén. Trudng hop can thiét phai cit trich tung phéan dé
thé hién day di két cdu cua chi tiét va do ga.

O so do nguyén cong chi tidt gia cong cling duge cat nhu cac chi tigt
khac clia do gi. Dudng bao cia chi tiét can vé chdm gach dé phan biét vdi

A____' 45°

S

A-A

N
&

.

dr

1360

Khoan $2 2A125 P9 1 0.10
Khoan ¥6 2A125 P9 3 0,17 1360
Budc May Dao t{mm} S{mm/v) n{v/p)
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cic chi tiét cia do ga. Bé mat dinh vi-duge td mau xanh hoac nét dam, bé

mat gia edng duoe tdé mau do.

Phia dudi ctia so do nguyén cong can ghi cdc thong s6 nhu may, dao va
cac thong s6 cta ché& do cat: t; s; n. Hinh 20, 21, 22 14 céac vi du 80 d6
nguyén cong (nguyén cong phay va hai nguyén céng khoan). '

[ Khoan 952 2A125 Pg 1 o 1380

L Khoan <& 2A125 P9 25 017 1360

i Budc May Dao t{ram) i S{mm/véng) n{véng/phdt)
Winh 22. Nguyén cdng khoan 16 diu diu nhd
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Chwong 5

TINH VA THIET KE DO GA

Khi thiét k& db 4n mén hoc cong nghé ché tao mdy sinh vién duge chi
dinh thigt ké mot dd ga cho mdt nguyén cong cat got chinh {(khoan, khoét,
phay, tién, mai, cit rang doa). Khi thiét ké 46 ga can chu y kha nang ché
tao va lap rap cing nhu cdc két cdu dd ga tiéu chudn, dong thoi phai chu
v dén két cdu va tinh nang clia may s lap dat do6 ga.

5.1. Thanh phan cuta do ga

Trong pham vi 4o 4n mon hoc ching ta chi nghién ciu db ga gia cong
cit got, tite 12 do ga dung d€ ga va kep chat chi tiét khi gia cOng trén may
cat. Db gé gia cong cd nhigu loai khac nhau: d6 g4 van néng, do ga chuyén
diung, dd gd van nang - lap ghép, d6 g4 van nang - diéu chinh, d6 ga gia
cémg nhém v.v... Nhung tdt ca cdc loai do ga nay deu céu tao tit nhitng b
phan nhat dinh.

1. Co edu dinh vi

Cd cdu dinh vi ding dé xaec dinh vi tri tuong doi cta chi tiét so v4i may
hoac dung cu cit. Co cdu nay bao gdbm cac loai chét ty, phién ty, chét tru
ngan, chét tru dai, chdt tram, khéi V, truc ga v.v..

2, Co cdu kep chat

Co cAu kep chat cd tde dung giit cho chi tiét khong bi xé dich khi gia
cong. Co cadu kep chat duge chia ra nhigu loai.

a. Phan theo cdu tric
- Co cdu kep don gian (do mot chi tiét thuc hién).

- Cd cdu kep t8 hgp (do hai hay nhiéu chi tiét thyc hién, vi du nhu: ren
6c- don bay, don bay-banh léch tam, v.v..).

b. Phan theo ngudn luc
- Co cdu kep bang tay (ren dc).

- Co c&u kep co.khi (hoi ép, dau ép, kep bing chan khéng, kep bang
dién tit vA ghép ecdc loai nay vdi nhau).
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- Cd cdu kep tu dong.

¢. Phan theo phudang phap kep

- Kep mét chi tidt hodc nhigu chi tiét.
- Kep mot lan hoac nhiéu lan tach roi
3. Co cdu dén hudng

Day 1a ed cau gur cho huéng tién dao khong bi xé dich vi lue cat, luce
kep, rung déng. Co cdu ndy cd hai loai la bac dan va phién dian va thutng
dude dung trén ciac may khoan, may doa.

4. Co céu so dao

Cd esu so dao dung dé digu chinh dung cu cét cd vi tri tudng d&i so voi
ban may, dd ga hoac chi tigt gia cong. Cd céu so dao dugec dung trén cdc
may phay va dugce goi 1a cil so dao.

5. Ca edu phan dé

Co cdu phan do hay ducc dung trén may khoan vad mdy phay dé quay
mam quay (trén cd g vat gia cong) di mot gde dé khoan cde 16 hodc phay
cdc bé mat cach nhau mot gde bang gdc quay.

6. Than ga, dé ga

Than g4, d& ga o6 tén goi khdc la cde chi tiét co sd. Cdc chi tiét co sd
thudng 14 cac ¢& hinh vuong, hinh tron c¢6 rdnh hogc cd 16 ren dé cac chi
tist khac bat chat len no. Chi tigt co sd la chi tiét géc d€ ndi lién cac b
phan khac nhau thanh dé ga.

7. Cic chi tiét ndt ghép

Pay 1a cac bu long, dai 6c... dung dé néi cac bd phan cua db ga lai voi
nhau. Cédc chi tidt nay thuong duge ché tao theo tidu chudn.

8 Co cdu dinh vi kep chdt do ga trén ban may

Co cdu nay thudng 1a cdc then dén hudng (§ dd ga phay) va c6 ranh chit
U dé€ kep chat 4o ga trén ban may.
5.2. Yéu cau dbi voi cac loai dd ga dién hinh

5.2.1. BO ga khoan

Dé ga khoan duge dung trén may khoan dé xdc dinh vi tri tuogng quan
gita phdi va dung eu cét, ddong thdi kep chat phdi dé gia cong 16 nhu
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khoan, khoét hoac doa. Ngoai d& gd edn od cie loai dung cu phu dé& kep
chit dao nhv mang ranh, dau kep nhanh, dau kep taro. Db g4 khoan
thudng han ché ca 6 bac ty do cua chi tigt dé xac dinh ding 18 tam cia chi
tiét gia cong. Mot s6 vi du vé do ga khoan duge trinh bay & phian phu luc
cudn sdch nay.

5.2.2. Do ga phay

Khi phay, lye cat 16n, cat gian doan nén rung dong Ién, vi the db ga
phay phai du d6 cing ving. Co cdu kep chat phai dam hao du luc kep va
da dd cing ving. Két ciu do ga phay gém: co cdu dinh vi, cg ciu kep chat,
cd cdu so dao, ¢¢ cdu phan do, co ciu chép hinh, co cdu ga dat do gd vai
ban may (then dan hudéng va bulong kep chat d6 gi voi ranh chi T cta
ban may). Mot s6 vi du vé do ga phay duge trinh bay trong phan phu lye
cudi sach.

5.2.3. Bé ga tién

Theo chic nang dd ga tién cd thé la:

- Phéi ¢ chuyén dong quay (do ga & mam cap, 4o ga ndi vdi true chinh
cha mdy tién théng qua 16 con cta true chinh),

- Phoéi cd dinh, dao quay (d6 ga lap trén sng trugt cua ban may tién).
- Db g4 dao (co ciu chép hinh, co ciu rit dao nhanh)
- Do ga lap trén hai mai tam cta may tién nhu truc ga.

Béi voi cdac db gd lap chat vao truc chinh cua may tién va c¢d chuyén
ddng quay thi khi thiét k& cin chiu y bién phap bdo vé may, bién phdp an
toan cho cong nhan, Cu thé can cha ¥ luc ly tam, dam bdo can bang déng
va cdc chi tiét cia db g4 khang 6 canh sic.

Két cidu cu thé cta do ga trén nhy sau:

- Db g4 ndi véi truc chinh ctta mdy gom eo cdu dinh vi phai, co cdu kep
chat phoi, than ga, bo phan lip v6i mdy tién, co cdu phan dé.

- D6 g dao gom ban dao van ning, dau rovonve, ban dao chép hinh, ca
cfiu rut dao nhanh khi tién ren.
5.2.4. Do gi mai

a. Mai phang: chi tiét phdng co thé gd true tiép trén ban tit. Chi tiat
truc, chi tiét phic tap thi dung d6 ga dat trén ban tir.

b. Mai tron trong: trong trudng hep nay ta dung mii tim- kep tée.
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5.2.5. Do ga chudt

- Do lye chuét 16n, chi tiét gia cong dude kep chat nha luc chudt, 4o ga
chudt khong can co cdu kep chat.

- Su dinh tam va dan hudng déu do bd phan din huéng cia dao chust
thuc hién. Két cidu do ga chuét don gian, thuong la mot chi tist dang bac,
dang bich dé dinh vi phoi. Khi chugt ranh can cd co cdu phan dg.

5.3. Trinh tu thiét ké do ga.

Khi thiét k& d6 ga can tuan theo cde bude sau day:

1. Xac dinh kich thudc cia ban may, khoang cach tu ban may téi truc
chinh, khoang cach giifa cac mui tam. D¢ la nhitng 6 liéu can thiét dé xac
dinh kich thudc do ga.

9. Xde dinh phuong phap dinh vi.

3. Trong trudng hgp co phoi dé gia cong ey thé can xac dinh kich thudc
thye cua bé mat dung lam chufin dé ti dd chon két cdu dd dinh vi cho hop
ly (co cdu c6 dinh hay digu chinh).

4. V& dudng bao cia chi tiét tai nguyén cong thist k& 46 ga (nén theo ty
16 1:1). Duting bao cua chi tiét nén vé bing dudng cham gach. Viéc thé
hién hai hoac ba hinh chiéu la tity thudc vao muc 46 phic tap cia db gd.
Hinh chidu thd nhit cta chi tiét phai dugc thé hién ding vi tri dang gia
cHNE trén may.

5. Xsac dinh phuong, chiéu va diém dat ctia lue cat, luc kep.

G. Xac dinh vi tri va vé két ciu cia db dinh vi {can dam bao cho luc cat,
hic kep hudng vao db dinh vi vuong gde vdi ching).

7. Tinh luc kep can thiét.

8. Chon cd ciu kep chat. Co cdu nay phu thudce vao leai dd ga mdt vi tri
hay nhigu vi tri, phu thude vao san higng chi tiét hay tri s6 luc kep.

9 Vé co cdu ddn huong va so dao.

10. Vé cde chi tiét phu cia do ga nhu vit, 16 xo, dai ¢ va cac bé phan
khac nhu cd cdu phan dé.

11. Vé thin d6 ga.

12. V& 3 hinh chigu clia do ga va xdc dinh dung vi tri chia tdt ca cac chi
tigr trong do ga. Can chd y tai tinh cong nghé khi gia céng va lap rap,
déng thoi phai chi y téi phuong phap ga va théo chi ti&t, phuong phap
thoat khoi khi gia cong.
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13. V& nhitng phan cit trich can thiét cta do ga.
14. Lap bang ké khai cdc chi tiét cia do ga.
15. Tinh sai s6 ché tao cho phép cia do gd (]

16. Dua vao sai s6 ché tao cho phép [¢,] ddt yéu cau kj”z thudt eva d6 gd.

5.4. Phuong phap tinh luc kep

Luc kep chéat phoi dude xac dinh theo trinh ty sau day:

1. Xac dinh so0 db dinh vi va kep chat chi tiét, xdc dinh phuong, chiéu
va diém diat cua lue cat, luc kep, luc ma sat va phan lue cta mat ty. Trong
mot s6 trugng hop cén tinh luc ly tam va trong lugng chi tiét.

2. Vieét phuong trinh can bang cua chi tist dudi tdc dung cua tdt ca cac
e nhu lue cat, luc kep, luc ma sat, lic ly tam, trong lugng chi tiét va
phan lyc cia mat ty.

3. Hé s6 an toan K ¢d tinh dén kha nang lam tang luc cat trong qua
trinh gia cong. Hé s6 K trong ting diéu kién gia eong cu thé duge tinh nhu
sau:

K = K, K KK, K K K {36)
o day : K, - hé s6 an toan cho tdt ci cac truong hop va K, = 1,5,

K, - hé s6 tinh dén trudng hgp tang luc cat khi d6 béng thay d&i. Khi
gia cong thd K, = 1,2; khi gia céng tinh K| = 1.

K; - hé s6 tang lue cat khi dao mon va K; = 1 + 1,8
K; - hé s0 tang luc cat khi gia cong gidn doan va K, = 1,2.

K, - hé s& tinh dén sai $6 cia co c&u kep chat. Trudng hgp kep bang
tay K; = 1,3; trudng hop kep co khi K, = 1.

K; - hé s6 tinh dén mic d6 thuan lgi cla co cidu kep bang tay. Truong
hop kep thuan lgi thi K5 = 1; trung hop khéng thuan lgi K5 = 1,2

K, - hé sé tinh dén mémen lam quay chi tiét. Trusng hgp dinh vi chi
tiét trén cie chét ty K, = 1; trudng hop dinh vi trén cac phién ty K, = 1,5.

4. Tu phudng trinh cén bang Iyc va mémen ta xac dinh duge hic kep
can thiét.

Da vao lue kep ta xdc dinh cd cdu kep chat. Ca cdu kep chit cédn phai
dudge thigt k& trén co sd st dung t8i da céc chi tigt tiéu chudn.

Sau day ta nghién cdu phuong phap tinh lye kep ctia mot 26 truang hgp
dién hinh.
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541 Tink hic kep khi ticn
«. Chi tict ga tren mam cop ba chdn thinh 23,
Phuong trinh ean bang luc co dang:
M, = W.IR = KM. = KT R, (37}
O dav: M

via chi ridt,

W

e - mOmMen ma sat gitta chau kep

- luc kep tong cong cua 3 chdu kep;

{ - hé =6 ma sat gita chiau kep va chi tict.
Be mat chi tiét co ranh wwon £ = 0,353 be mal
chi tict o6 wminh doe £ = 0.45; be mat chi tist

co ranh khia nham f = 0.9,

R - hin kinh cua chi tist ai phan chua gia
cOng; 5 o
: Hink 23. mam cap ba chau
R, - bdn kinh cta chi tict tni phan gia
cong;

M - momen cat;

K - hé s6 an toan, K = 1.3 + 1.,6.

Tit cong thue (36} ta co:

KM KPR, )
W = S S (38)
R .1’

Luc kep cta mot chdu la
W o= — 139

b. Chi tidt gd trén truc ga dan hoi
thinh 241

Phugng trinh can bang luc 6 dang
St —""" _

¥
W IR =KM-= K.P_,.R. {40) A/ _l
‘ o 4SSN

O day cde k' hieu cung tudng nhu
truang hop o Tit phuong trinh (40} ta Hinn 24, Truc ga dan hdi
el

KM KT, R, _
W = —— = """~ (41
f.R [R

o TRBIA



Luc & can piston duge xac dinh nhy saw

Q = W, tgla + ¢) (42)
O day: « - mot phan hai gdc con cua ong kep dan hoi.
¢ - mot phan hai gdc ma sat trong ong kep dan héi

e. Chi tiét ga trén truc ga va kep ¢ mat dau fhinh 25)

-]

ol

=28

ol

Hinh 25. Truc ga cung va kep O mat dau

Liec Q & can tao ra mémen ma sat 18n hon mémen xodin do lye cat gay

T

Phuong trinh can bang lyc ¢d dang:

D, + D d
Qf ——— = KP,~— (43)

O day: f - he s0 ma =it = 0,1 = 0,1,

D, - dusng kinh ngoai ctia vong tron dém:

d - dudng kinh truc gi;

K - hé 36 an toan, K = 1,2 + 1.5;

P, - lue oatg

D - dudng kinh chi tiét gia cong. Tir do ta cd cong thiic tinh luc Q:
2KP,D

S (44)
(o, + dif

5.4.2. Tinh e kep khi Khoan
a. Chi #ét duge dinh vi bang 16 va mat diau thinh 26,

Momen cat M ¢d xu huéng Hun cho chi tiét xoay xung quanh truc cta
nd. Muén cho chi tict khong bi xoay tht mdémen ma =at do lve hudng truc

via luc kep gay ra phai thang moémen cat. Phuong trinh can bang lue o



Jdang:

ZM _
T KR =P+ QR 1401
4

O day: M-momen cat;

d - dudng kinh dao khoan;

R - khoang cach tit tam mui khoan t6i tam chi tiét:

P, - lue doe truc (kG

f - hé =0 ma sat;

R, - khoang cach tif tam phien ty téi tam chi tiét.
Tit cong thic (44 ta co:

M KR

Q=—"7— -0, (46
AR,

b Chi tiéf dinh vi frén khoi V vi chot £ thinh 271, M

Hinh 26. Dioh v bang 16 v mat R Hinn 27. Dinh v bang khai ¥ va mat dau
Khi khoan nhu hinh 27 lue ma sat xuit hien trén bé mat tiép xue giva
chi ict vai khai V ova giita chi tiét vai mo kep chang lai momen eat M. Néu

bo qua ma sat ¢ mat dia thi phuong trinh can bang co dang:

R - QTR = QU Rosin (A7)

e}



T dd ta cd cong thic:
Q- KA
v

I LT
- -

O day: f, f; - hé 58 ma sat cia cde bé mat tiép xuc gita khoi V vdi chi

tiét va gita mo kep vdi chi tiét tra theo bang 34.

e. Chi tidt duge dinh vi béng mat phing lg
va duge kep ehat bang mo kep (hinh 28, a
Khong tinh dén luc hudng true P, thi . —
phuong trinh can bang Juc o6 dang: gy —— l
KM= Qfa (49)
O day: a - khoang cach tU tam dao M - | 2
khoan dén tam méd kep. e '_i
T do ta co: LT
KM
Q= Tta t50)  yinn 28. Dinh vi bing mat phing

5.4.3. Tinh hic kep khi phay

a. Phay bing dao phay mat
dan (hinh 29.

Chi tiét duge dinh vi theo >
ba mat {mat day va hai mat
hén). Luc cat tiép tuyén dugc

xac dinh theo cong thie sau

day:

Ct5 SV B
R, =—->—"ZK &6

’ D4 n™ Minh 28 Phay bang dao phay ma+ diu

O day: C - hé s6 anh hudng cha vat lidy;
t - chigu sau cat (mmi;
S - lugng chay <ao rang (mm/rangh

Z - 36 rang dao phay;

&t

118;



B - b& rong phay fmm}

D - dudng kinh dao phay tmmy,

n - s6 vong quay cua dao (vongiphdit);
K - hé 86 phu thude vao vat ligu;

X, ¥, U, §. w - cAc s0 mi. Hé w6 va ede 6 mu ly trong 86 fay cong

nghé ché lao may tap T [T

Cac lge thanh phan khdae duoe lay nhu sauw:

Liue hudng kinh: P, = (02 + 04111,

Lyc chay dao: P, = (0.3 + 041K,

Luc vudng gde vai lue chay dao: P, = 0,85 + 0,9R,.

Dé don gian khi tinh lye kep ta cho rang chi oo lye P tac dung lén chi
tiEt,

Trong trudng hop niy cd cdu kep chat phai tao va hic ma sat P ldn hon
lue P

P=P +p.={W +Waf= Wi =P, 152)
Néu thém hé 26 K ta co:
P,
W=K — (H53)
¢

O day: W - lyc kep téng hop; K - hé 56 an toan; f - hé s6 ma sat.

b. Phay bang dao phay tru thinh 30}

Trude khi xdc dinh luc kep ta phai tinh luc cat P, theo cong thic (50}
tit Iye P, va P, ta tinh téng hop le R, Tong hap lye R tao ra momen lam
chi tigt bi xo:'.y quanh diém t¥ 0. Muén chi tiét khong bi lat thi cac lyc ma
sat Py va P, do co cdu kep chat sinh ra phai tao dude mémen thang
monmen do R gy ra.

Phudng trinh moémen déi vdi diem 1y 0 co dang:

RL-P L -PL,=0 (54)
Khi sit dung co cdu kep cd khi thi P = P, = P. Nhu vay ta co:
RL- DL, + La=0 (55)
Tu cong thie (54) ta co:
R.L
P=—" T
L, + L,

jo o]
|



Luc kep cta mot vitu kep I

K.l
W, = W, = —
B f
Late kep tang hap W i
! } 2KT
W= —
f

Khi x:ie dinh luc kep cho cdc truong hop trén day

ma =it theo bang 34

P

g Trang thai he mat tép *xUe

l 8& mat chi tlet chua gia cong va cac chot ty chom cau

| BE mat chi tlet chua gla cong va cac chot t\_.r ph|en ty khna nham

Beé mat chn tigt da gia cong vé cac chot ty

Bang 4. H¢ se) i st

Beé mat Chl ‘net chL.Ia gia cong va mo kep

— oz e — — _| . =

: Be mat chi het da gia cong va Mo kep

ph

vil

Hinh 30. Phay bing dac phay tru

5 5. Xac dinh sai s& ché tao cho phép cua do ga

5.5.1. Cac thanh phan o sid so g dit

Khi thiét ké do gi can chu ¥y mot 56 dicdm snu day:

el _4 He sd ma

)

{0

iha}

ta co the chon hé s

— 1
st

x

i 01 - 018 |
in Cer o8|
| osvos |
1 04 + 07 |
O eecos |
w
_do

. Sai sd cta do ga anh hudng dén sai =6 cta kich thude gia cong, nhung

an lgn no anh hudng dén sai =06 v tri tagng guan giita bé mat

e omat chuin,

gia comg

_ Neu chi et duge gin eong bang dio dinh hinh viv dao dish kich thudc



tht =ai 6 cua d& ga khong anh hudng dén sai sd kich thudc v sai s6 hink
dang cua bé mat gia cong.

- Khi gia céng bang phién dan dung cu thi sai 56 dé gi anh hudng dén
khoang cach tam cla cic 16 gia cong va khodng cach tit mat dinh vi tdi
tam 1o.

- Bai 80 cua dé gd phan do dnh hudng dén sai 30 clda cic bhé mat gia
cong.

- Khi phay, bao, chuét trén cdae do ga nhigu vi tri thl d6 chinh xae kich
thude va do chinh xde vi tri gitta bé mat gia cong va mat chudn phu thuoe
vao vi tri tuong quan gitta cidc chi tist dinb vi cla do gd.

- Do khéng song song gitta mat dinh vi va mat diy ciua 46 gd sé gay sai
80 cung dang gita bé mat gia eong va mat chuén.

- Sai 86 cua db gd tién ngoai, tién trong, mai ngodi, mai trong anh
hudng dén sai =0 vi tri tuong quan gitta L& mat gia cong va bé mat chuan
cta chi tiét gia cong, nhung khong anh hudng dén sai s6 hinh dang cta bé
mat gia cong. -

- Trong san xudt ddn chiéc va hang loat nho, khi kich thude dat duge
bang phuong phap cadt thi thi sai s6 do6 gd khong anh hudng dén kich
thuoc gia cong k€ ca sai s hinh ddng, ma chi anh hudng dén vi tri tugng
quan giita cde b mat chi tiét.

Trong tai liéu nay chung toi chi gigi thitu mat phuong phdap xde dinh
gin ding sai 36 ché& tao cho phép cia do ga [¢,] vi cho dén nay chua oo
phuong phap ndo dam bio xde dinh chinh xdc sai 36 ché tao cho phép cia
do ga.

Sai s6 ga dat duge tinh theo cong thie sau (do phuong cta cic sal 36
khd xdc dinh ta dung cong thic cong vectd):

‘cgd =T + &y + \1|L‘;_' LE

Cong thuc (59} cd thé vidt dudi dang khac:

Fag = Fo T 8 Forg ey, e U

O day: ¢ - sai 86 chuin; ¢ - =ai 96 kep chat; ¢, - sal 30 ché tao;

£, - sai 80 mon; ey, - sai 506 ditu chinh; ¢, - sai s8 ga dat.
Ta lan lugt xét cdc thanh phan trong cong thde (601

a. Sai 86 chudn r. - do chuiin dinh vi khong trang vdi gée kich thude

gy ra.

Sai 30 chudn dude xde dinh theo cie céng thite trong bing 19 hoac bang
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phuang phap lap chudi kich thuée nhu da trinh bay trong giio trinh (éng
nghé chd fgo mady [2].

b. Sai s kep chat ¢, - do Iue kep gay ra. Sai 0 kep chat duoge xic dinh
theo cac vong thice trong ede bang 20-24. Can nhd rang khi phuoang cta lve
kep vuong gde vai phuong cua kich thude thue hién thi =sai =6 kep chat
bang 0.

¢, Sai 56 mon ¢, - do do ga hi mon giy ra Sai =6 mon duge tinh theo
cong thue sau day:

o= N tamn {617

m
O day: F - hé 50 phu thude vio két cau do dinh vi. D61 vai chot dinh vi
va chéom cau g = 0.5 + 27 khi chudan tinh 1a khai V@ 5 = 0,3 + 0,82 doi
vai chét dinh vi phang: 4 = 02 = 0.4; chor dinh vi = 0.1 = 0.5

N - 86 luong chi tist duge gia cong trén do g

d. Sai 6 dicu chinh v .l sai =6 sinh ra trong qua trinh lap rap vi dién
chinh dé ga. Sai sd dieu chinh phu thude vao khi nang digu chinh va dung
cu dude ditng dé diéu chinh khi lap rip. Trong thue t& khi tinh toan do gi

-

ta cd thé ldy ¢ = H + 10um.

. Sai s6 ga dat e, Trong cong 1l.hL'rc (601 khi tinh toan do ga ta lay gid

tri sai =6 ga dat cho phép: [F:_,_d] = E:S (¢ - dung sal ngayén cong).

o, Sai 86 ché tao cho phep ena do ga le,). Sail 56 nay can dude xde dinh
khi thist k& do gi. Do da =6 ¢ic sai s0 phian bo theo qui luat chuén va
phuong eda ching khd xae dinh nén ta ditng cong thic sau d€ tinh sai s0
ga dat cho phép: '

Rl Rl

led 2V Lo 1 - Tl e+ + ol i62)
Néu nhit tri 0 dudi can < 0 thi mot s6 thanh phin niao dd qua tang khi
tinh todan hoac la dung sai cta kich thude gia cong chon qua nho. Nhung
néu dung sai da chon dang thi ta phal giam eic thanh phan khac trong
cong thue 1621, Giam o, va ¢ ¢d thé bing cach thay déi phuong phap ga
dat chi 018t (dinh vi va kep chat chi tiét). giam ¢, bang cach giam 50 lugng
chi tigt dvge gia cong trén do gi (N©

£.5.2. Vi du tinh sai si ché 1o clio phep cia dé ga

Tinh sai s6 ché tao cho phep cta do gd phay mat phang va ranh (hinh 31
trén mAay phay nam ngang va cde dao duge lap trén cung mot truce ga.

Chi tiét duge dinh vi theo mat day va hai mat bén, dude khong ché 6
bac tu do. Cac kich thude 107 12 1a do dao thue hién khi diéu chinh; con



i¢ kich thude 8; 20 la do d6 ga thue hién. 86 chi tiét dude gia cong trén

db ga N = 10.000.

E} 'E:_ 3B 355r_1170A_3 rL
s ] rL A \ e
[—‘——‘L‘lJ _ -

L
@112_53.\ @

Hinh 31,

5S¢ db tinh sai s6 ché tao cho phép cia dd ga

Kich thude 8 va 20 6 dung =ai Ja +0,1 mm. Ta lan lugt xdc dinh cac

thanh phin trong coéng thic (62).

v 15 0,
Fagh = 3{ =

Iu

= 0,07, ¢, = 0 vi chudn dinh vi trung vii gde kich thude;

= 0,04 mm itheo bang 24,

E‘k =
= VN = 0,2vI0.000 = 20 gm = 0,02 mm;
£ = 0,01 mm. Vay ta co:
(0,01)°] = v0,0028 =

(e,] = V0,077 - (07 + (0,047 + (0,020 +

= 0,053 mm

5.6. Didu kién ky thuat cua do ga
Tu gia tri sai 80 ga dat cho phép ta co thé€ néu yéu ciau k¥ thuét
cta do @i, Vi du, tit két qua tinh toAn sal s6 ché tao cho phép trén

day [e,] = 0.053 mm, ta ¢o thé néu dudge nhitng yéu cau k¥ thuat sau day

cua do g
Da khong song song gitta mat ty C va day do gd A < 0,053 mm.

D va mat B cua then dan

D6 khong song song gitta mat 1y

hudng < (LOH3 mm.
- D6 khong vudng gic gitta mat ty D vi day cda do ga A = 0,063 mm.

Trong cac bang 35, 36, 37 trinh bay nhiing yéu cidu ky thuat cog ban cua
mél 56 do gd dien hinh. Trén nhing do gd dd nhimg dudng dam nét (cic
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ky hiéu bang chir) thé hién nhitng bé mat lam viée. Vi thé yéu cau ky thuit
chi dat ra cho nhirng bé mat dd.

Bang 35. P& gd mdy tién vd mdy mat tron trotig

06 g4 Y&u ciu k¥ thudt ]
R F ‘ 1 D6 dao hudng kinh cua mat F so vdi tam truc |
‘ ga = .mm. . ‘
‘ 2 D& khdng vudng goc cla mat R so véi tam truc

‘ ga =.mm. ‘

| | |
| | |
| | |
1 D& khéng ddng tam cua hai bé mat F va N <.mm. ‘

2 D@ khéng vuéng géc cua mat R so Vo tam tryc
ga =.mm.

| | |
| | |

o

| 1 D khéng déng tam cua hai bé mat F va N =.mm. ‘
‘ 2 Db khéng song song cua hai bé mat R va L

\ F | <.mm trén 100 mm dudng kinh, |
\ F | |

| | |

| | ||

1 D& khéng song song ctia hai bé mat R va F =.mm |
trén 100 mm chiéu dai.

N R R | 5 D& khéng dong tam cia hai bé magt F va N <.mm. ||
T o A2 | |

=z

‘|,‘Z

-
-
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Bang 6. D4 pd méayv khoan

Disu kign ky thuat

: s
PR 471__/5
WL W By
Tapl 3 N
7 |
R
F 3
w7711
| IR
NEAS
.|
V/
. F
ml
7227 77Z,
R
:F F
"Iil\ \Ii T ES
B — N }
| = <
[ K|

2 Db khéng ddng tam gila hat b mat F va tam khai

1. D& khéng vudng goc gida tAm mat F va mat R
=.mm trén 100 mm chiéu dai

2. D& khéng déng tam gida hai bé mat F va § =_mm.
3. D& khéng song song gida hai b mat =_mm trén
100 mm chigy dai, '

1. D4 khdng vudng géc gida tdm mat F va mit R
<.mm trén 100 mm chigu dai

2. D6 khéng song song gida hai b& mat =.mm trén
100 mm chigu dai.

1. Df khéng vudng gée gida tam mat F va médt R
=.mm trén 100 mm chidu dai

2. D6 khdng déng tam gida hai b& m3t F va S =.mm.
3 D9 khéng vubng gdc gida N va R =.mm trén 100
mm chigu dai,

1 D& khéng vudng gdc gida tAm mat F va mit R

=. mm trén 100 mm chigu dai.

2 D& khéng dong tam gida hai b& mit F va S <.mm,
3. D% khong vubng goc gida N va R <.mm trén 100
mm chidu dai.

1 D& khong vudng géc gida tam mat F va mét R
<.mm trén 100 mm chidu dai,

2. D& khéng ddng tam cda mat F va tim khéi V
= .mm.

1 D& khing vudng gde gida tdm mat F va m3t R
<..mm trén 100 mm chiéu dai.

Vo=omm.
3. DG khéng song song cua tam khéi V va R =.mm
trén 100 mm chiéw dai




Bing 37. 26 gd mdy phav, may hae vd pudy mal phing

D& g4 : Diéu kién ky thudt

N F _
1 D& khéng song song gida mat F va R =.mm trén

100 mm chigu dai.

2. D6 khéng vubng goc gida N va R =.mm trén 100

R’ mm chigu dai,
7.C .
— /Zé— 1. D& khdng song song cua tam khéi V va R. S
=..mm trén 100 mm chigu dai,

1. DO khéng vudng goc gita S va R =.mm trén W0
mrn chigu dai,

N _ 8 2. D& khéng song song gida mat phing di qua tam U,
@? |/ 3 V va B <.mm trén 100 mm chigu dai
— ] | )
R
U N .
; ‘ 1. D& khbng vubng gdéc gida N va R =.mm rén 100
=1 JTF mm chigu dai.
_4@, / N 2. D& khbng vudng goc gida mit phdng di qua U, V
| va N (R} =.mm trén 100 mm chiéu dai
R
Uy v g

‘ - ‘ 1. 06 khéng song song gida tam cac khdi V va R
=.mm trén 100 mm chidu dai

P Iy 2. D6 khong vudng goc gilia tdm cdc khéi V va mat
S «<.mm trén 100 mm chiéu dai.

1 D& khéng vubng géc gilia dudng tadm mat F va mat
N =.mm trén 100 mm chigu dai

1 D6 khing song song gida mat F va R =.mm trén

00 mm chiéu dai.

2. Do khang song song gida mat phing di qua U. V

va § <.mm trén 100 mm chigu dai. ’
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5.7. Nghién ctu cai tién két cau cua do ga

Khi thiét ké do an mén hoc hoac db shn tét nghiép ¢ thé sinh vién duge
giao nhiém vy cai ticn két cdu cta mot dd gi nao do 1do ga da duge thiét
ké @ cae nam trude hoac do gi dang duge s dung trong sin xudt). Viée cai
tien do gi phai duge phan tich cu the nhitng vin dé sau day:

L. D6 ga da thidt k& hoac dang dudge s dung cé dam bao dude nang
sudt Ung vai san luong dal ra trong nhiém vu thidt ke da din hay khang ?

2. b6 ga da thiér k& hoae dang s\ dung co dam bao duge do chinh x:ie
hay khéng ?

3. Mite do s dung nhitng chi tiét tiéu chudn trong két cdu cua do ga da
duge thiét k& hoac dang sit dung.

4. Do ga da duge thigt ke hoae dang si dung cd thuan lgi cho viéc ga va
thao chi tiét hay khong 7 Nguoi céng nhan ¢ cin tén nhieu cong s dé
kep chat chi tiét hay khong 7

9. Phuang phap theat phoi ¢é thuan tién va an toan hay khong 7

Nhitng vin dé néu ra trén day la rdt can thist, di nhién khi nghién ctu
két cdu cua dé ga od thé xuit hién nhidu van dé khac nita. Sau khi phan
tich két céu cta dé gd ta mit ra nhimg nhude diém cua 6 ga va dé xudt
phuong an sita ddi. Trong mbi trudng hop cu thé s6 od phudang 4n sia ddéi
thich hap.

Phuang dn sua doi duge dua ra phai ding trén quan diém kinh té - ky
thuit va quan diém s dung. Khang nén sun d6i mot eg cidu nio dé ma
khong tinh dén muie do phite tap khi sv dung. Vi du, doi khi ngUdi ta mudn
co khi hda co cdu kep chat dé giam nhe sde lao déng clisa cong nhan,
nhung néu nghi¢n edu diéu kién lam viée cia do ga thi vian dé phic tap 1a
¢ ché ga va thdao chi tiét, con co cdu kep bang tay lai khaong doi hai tén
nhicu sic vi thoi gian kep chat va thdo chi tiet khong 1on. Nhu vay, khi
nghién citu két cidu cia dé gi phai phan tich cu thé nhing phan cong viee
chi€m thdi gian nhiéu nhat dé tir dé cd phudng an cai ticn do ga.

Né&u khi kep chat ma cdng nhan da ding hét sic lye vAn chua da lue
kep thi trong truong hop do nhat thist phai co khi héa es cdu kep chat
mac dit tinh kinh (& cta da ga bi han ch& Khi cai ti€n két ciu cua dd g4
cAn phai chu y dén van dé an toan trong st dung.

5.8. Ban vé db ga

Sau khi da hoan thanh tdt ca nhirng tinh todn can thiét, ta tién hanh ve
ban vé lap do gd. Ban vé lap do ga duge trinh bay trén khé gidy A, hoac
Aj. Can vé hai, ba hinh chidu hoac thém nhimg phan cit trich dé thé hién
r6 nhing bo phan cia do ga. Trén db gi cAn thé hién rd cac kich thude lip
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ghép va ché& do lap ghep, kich thude bao (dai nhat, rong nhat va cac nhait),
cic kich thude xac dinh kich thuéc cia chi tiét gia cong, vi du nhu khoang
cach tir mat dinh vi dén mat gia cong, khoang cdach gitta cdc 16 tam cda chi
tiét gia cong, khoang cich d€ digu chinh dao.

Doi vl edc do gd khoan can ghi kich thudc bac dan vdi dung sai va
dang lap ghép, khoang cdch tit tam citia chung va khoing cich tU tam bac
dan toi chi tiét dinh vi. Trén do ga ph'iy cin ghi kich thude tu bé mat chi
tigt cua do ga tdl el so dao.

Méi db ga phai cd ban ke khai cdc chi tiét va nhing yéu ciu ki thuar
cia do g4,

Trén hinh 32 la db gi khoan.

Bang 38 Badng thing ké cli tiéh do ga khoan

Tha ty Tén chi tiét $4 Iugng |[ Vat ligu

1 Thin db ga 1 Gang xam 15-32

2 Dai dc M1 1 Thép 45

3 Dam chd C 1 Thep 35

4 Bu i8ng kep M16 1 Thép 45

5 Dai 0c M5 1 Thép 45

6 Chét tru dinh vi | Y7A

7 Chét tru &5 x 15 1 Thép 45

8 Vit M8 2 Thép 45

9 Chi tiét dinb wi 2 Thép 45

10 Vaong dém 1 Thép 45

1 Dai 8c M2 1 Thep 35

12 Chét try $5 x 20 2 Thép 45 !

13 Vit Ms 2 Thép 45

4 Vit M6 2 Thép 45

15 Bac dan 2 Y104

18 Bac lét 2 ! YTA

17 Tam din 1 Gang xam 15-32

18 Chén tai 2 Thep 35

19 Chét ty 2 Thép 45

20 Chét trung gian 1 Theép 45 i

21 Vit ham M8 1 Thép 45

22 Dén lign déng 1 Thép 45

23 Ld xo la b=2 1 Thép 1& xo 65G

24 ang treo 1 Thép 45

25 Chét 1 Thép 45
! 25 Vit dau M5 1 Thép 35 :
'i 27 Vit ham M4 o Thép 45 ___‘

Yéu cauw ky thudt co bdn cia dé ga khoan

1. Khoang cich giita tam chdt tru va mat phang di qua tam hai bac dian
la: 133+U 1'\
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2. Do khong vubng gde gitta tam chét tru va mat dinh vi = 0,03 mm.
3. D¢ khong vudbng gde gitta tam cdc hac dan va ddy do ga < 0,03 mm.
4. Bé mat lam viéc cua bac dan dudc nhiét luyén dat HRC 40..60.

5. Bé& mat lam viée ctia chét tru dinh vi duge nhiet luyén dat HRC

...05.

6. Be mat lam viéc caa ty dinh vi dude nhiét luyén HRC 50. .60

Trén hinh 33 1a db ga phay,

Yéu cau ky thuat ciia db ga phay

1. 16 khong song song gilta dutmg tam khéi V va rdnh then = 0,02/100 mm.
2. Do khéng giao nhau ecta tam khéi V va tam chét dinh vi = 0,02,

3. Do khéng vuﬁng. gde gita tam chét dinh vi va dé ds ga = 0,02,

4. Do bong cda cdc bé mat tap rap va dinh vi: V8.

5. D6 eung cia khdi V va chét dinh vi: HRC 40.. 45,

Bang 39. Bdng thdng ké chi 1ict cita o gd phay

Thi ty T Tén chi tigt $¢ tong T Vat lidu
1 Than d6 ga 1 Gang x4m 15-32
2 Vit M6 2 CT3
3 Then 2 Thép 45
4 Lé xo 1 Thép 16 xo 65G
5 Bac 1 Thép a5
& Chét cén 1 Thép 45
7 Vit Mg 1 CT3
a G so dao 1 Thép 45
g Khéi v 1 Thép 45
10 Can dém 1 Thép 45
n Chi tiét gia cong 1 [ Theép & bi
12 Mo kep 1 Thép 30
13 Dém 1 CT3
4 Bu léng M1 1 CT3
%5 Dai oc 1 CT3 ‘
16 Lo %o 1 Thép 16 xo 65G
7 Vit M8 1 CT13 ‘
18 Vit M4 e CT3
19 Dai 6c M6 1 CT3
20 Vit Ms 2 CT3
21 Chét dinh vi 2 Thép 45 ‘
zolwee v em
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5.9. Mot 6 vi du finh luc kep
Vidu 1.

Khoan 16 tit trén chi tiét hinh tru véi dudng kinh 60 mm duoc gd trén
khéi V va dugc han ché chuyen dong tinh tién bing chét ty chom ciuCo
mat dau (hinh 34a). Moémen cit khi khoan: M = 3000kG.mm. Khoi V ¢o
g6c o = 90". Hé s6 ma sdt gitia chi tiét v6i bé mat khoi V va giita chi tiét voi
bé mit co ciu kep: f=0,18.

PN
R
<] B
0 _c: Q
T -
T
b) Q
‘ \“ ﬁ
ho )

Hinh 34. Cdc so dé6 tinh luc kep.

Theo cong thiic tinh luc kep khi chi tiét duoc dinh vi trlu khoi V va
miit ddu ta co:

KM
Q=

fRI1+-

sin

MiQi

98



G day:

K - hé s6 an toan (K = 2,25).

R - bin kinh cta chi tiét (R = 30 mm).
Nhu vay:
2,25.3000

0,13.30[1 . .‘_]
sin 30"

Q=

=520kG

Duong kinh ren trung binh cta bulong kep chit duoc xdc dinh theo
coug thitc sau ( chon & = 8 kG/mm®):

d:CJ§ = l,-41||22—(2 =12 mm
o 8

Mémen xigt bulong duogce xdc dinh theo cobng thue:
M=0,1d.Q =0,1.12.520 = 600 kG.mm

Theo momen xiét buléng ta chon tay quay buldng cé két ciu dang
hinh sa0 v6i dudmg kinh D = 60 mm theo ty & dudi day:

Mémen xiét bulong (kG.mm) Dudng kinh D (mm)
400 + 600 ' 40
500 = 700 50
600 + 800 60
800 + 950 80

Chi ti€t duge gia cong biing dao phay tru va duoc dinh vi nhu trén
hinh 34b. Xic dinh luc kep Q vi duong kinh xilanh khi nén D.

86 liéu ban diu: luc cit khi phay PZ' = 500kG va lye P, = 200kG;
chi€u dai cia chi ti€t / = 250 mm; h, = 60 mm; h, =30 mm.

Néu bd qua ma sit trén cdc chét ty va trong luong cua chi tiét, ta cé
thé viét phuong trinh can bang cac momen quay xung quanh diém O nhu
sau:

%(Q.hﬁf.Q. )—P,hy-P,. /=0

LAy hé s6 ma sdt gilta chi tiét (phol) va cin xilanh khi f=0,16 ta co:
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_ Ph -~ P K{500.30+200.250)
e+ fl 604016250
LAy hé s6 an toan cho trudng hop phay thé 1a: K = 2,5. Do dé:
Q =650.2,5 = 1625 kG

Khi chon dp luc ctia khi nén P = 6 kG/cm”, xdc dinh dudng kinh cla
xilanh khi véi hiéu sudt n = 0,9 nhu sau:

p- |49 _ [ A162 _oeim
P 3.14.6.09

Sau khi lam tron $6 dudong kinh xilanh khi theo tiéu chudn sé la
D =200 mm.

Q

= 650.K (kG)

Vidu 3.

Xic dinh luc kep cta don rit theo so do trén hinh 34¢. Vat liéu chi
tiét gia cong la thép 45. Chi tiét duoc khoan 2 16 & hai dau véi duong kinh
25 mm va lugng chay dao a 0,35 mm/vong.

Kich thudc cha chi tiét: D = 100 mm. Kich thudc cia chét ty (cé
bic): d, = 35 mm; d, = 30 mm; d; = 28 mm; d, = 22 mm.

Ta thiy: khi théng s6 hinh hoc cta phédn cit miii khoan khéng ¢6 sai
56 thi tue cit kKhong 1am cho chi tiét bi xé dich. Dung sai géc dinh 2¢ cua
miii khoan thong thudng bing £ 2°. Néu mai dao khong ding thi chiéu dai
phin ciit s& giy ra thinh phan luc cit Py hudng kinh khong déu nhau. Thanh
phin luc cit hudng kinh P, ndy s& 1am cho chi tiét xoay xung quanh chét
dinh 1.

Theo két qua nghién ciu thue nghiém thi thinh phin luc cat hudng
kinh P, = 6,5 kG. Ngoai ra, khi khoan cic mii cat mon khong déu cling gay
ra thanh phin luc cét P, nhu vay (P, = 6,5 KG). Téng hop thinh phin luc cit
khong déula P, =P, + P, =65+ 6,5 =13 kG.

Xic dinh luc kep dé chi tiét khong bi xoay khi gia cong. Phuong
trinh can bing momen duoc viét nhu sau:

3 g3 33
2Kp, © = ! _Q_f["; I d;-}
di—dl A -’

23
Ta chon phuong phdp kep chiit bing tay, nén hé s6 an toan K = 3.,4.

Hé $6 ma sdt = 0,16. Cic kich thuéc: D, d,, d,, d;, d, duoc kyhiéu trén
hinh 34c¢.

Nhur viy ta c6:
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~ 3KAD
T

di~di dl - g
Thay cdc gid tri vao cong thitc trén ta duoc Q =945 kG.
Vidu4.

Xéc dinh lyc kep chi tiét trén dé g4 doa (hinh 34d). Lé doa bing dao
mot ludi vai luc cit P, = 400 kG. Do cing viing cua ¢o cdu dinki vi cla dé gd
J, = 3000 kG/mm va do ciing vimg cia co ciu kep chit J, = 1500 kG/mm.
Kep chit duoc thuc hién bing tay .

Phuong trinh can bing luc duge viét nhu sau:

J,
Q=KP, ——
Q ‘ I+,
Hg s6 an toan K = 2,34,
Nhu vay ta ¢é:
Q= 2,34.400.——@9— =625 kG
1500 + 3000
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Chuong 6

TINH TOAN KINH TE CUA QUI TRINH CONG NGHE

6.1. Tinh gia thanh ting phan

6.1.1. Gia thianh phéi

(Gia thanh cta phoi duge xdc dinh theo coéng thdce (4) trong phan tinh
gia thanh cda phoi (chuogng 3 phan 3.1.5).

6.1.2. Chi phi tra hiong

Luong clia cong nhan sin xudit true tiép d mét nguyén céng nao dd duge
xac dinh theo cong thic sau day:

c.T
§ =— (63)
‘ 60
O day: S, - luong cta cong nhan tai mot nguyén cong nao dé (dong/giv);
C- s6 tién ngudi cong nhan duge nhan trong mot gio lam viée
{dong/gis);
T, thdi gian ting chiéc (phat).

Hé s6 C la hé s6 khong ¢ dinh, nd cé thé thay dai theo thii gian va dia
di€m lam viéc, vi vay khi tinh toan §; phai ldy C theo tung truding hop cu
the.

Vi du: luong trung binh cia mét cong nhan co khi hang thang la
500.000 ¢ mot thang, ngudii cong nhan phai lam viéc 48 giv, vay Iuong cho
mot gig lam viec la C = 10.500 4.

6.1.3. Gia thanh dién nang

Chi phi vé dién nang S, phu thudc vao cong sudt déng co cta may va
ch& do cit, va dude xdc dinh theo cong thic sau day:

CyNapg T,
B 60797,
O day: C, - gia thanh 1 kW /gid;

S, (dong) (64)

N - cong suit doéng eq;
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- hé s6 st dung mdy theo cong suat;
T,- thoi gian co ban;

7.~ hé s6 that thoat trong mang dién (g, = 0,96}
ny- hiéu sudt dong e (y, = 0,9..0.95).

6.1.4. Chi phi si dung dung cu

Chi phi cho st dung dung cu S, duge xdc dinhathee céng thic sau day:
Sye = (% + 1, D )—E (dong)
O day: C,.- gia thanh ban diu cia dung cy (dong);
n,- s6 lan dung cu cd thé mai lai cho tdi lic bi hong hoan tean;
t,- thOl glan mai dao, (phdy)
P - chi phi cho thg mai dung cu trong mdt phut {ddng/phit);
T,- thai gian cd ban (phut);
T- tudi bén cta dung cu {(phut}.
Nhing thong s6 trén ddy khi tinh todn ean tham khao mic luong cta
cong nhan trong tung digu kién cu thé.

6.1.5. Chi phi khiu hao may

Chi phi khidu hao may la sd (ién dé sau mét thoi gian ta thu dudgce bang

s3 tién mua may sU dung. Trong san xudt ldn khi tai méai may chi thuc

hién mot nguyén céng thi chi phi nay duge xic dinh nhu sau:

o
= W kh (dbng/chi tist) (66)
N.100

Skh
8 day: C,- gia thanh cda may (dong)
K‘kh'

N- s6 chi tiét dude ché tao trong mdt nam (chiée).

phan tram khau hao (%) dugc tinh theo bang 40;

Bang 40. Phdn tram khdu hao cig miy

Loai may K, p (s8n xuat «n (38N xudt I o1y (880 xudt
16n) vua) | nha)
|
| May gia cdng bing hat mai {10 tan) 182 | 12 ‘ 107
May gia ¢bng Dang hat mai {10 - 100 tén) 121 ‘ 10
| May gia cong bling Wdi cit (10 tén} 1439 122 109
LMéy gia cong bing Iudi cit (10 - 100 t&n) 1.2 ‘ ‘s
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6.1.6. Chi pbi sifa chita may

Day la chi phi thudng xuyén d& sita chita may, bao gom tién cong va vat
tu can thiét cho sira chita. Chi phi sia chita may S, duge xac dinh theo
cong thic sau day:

- D& vdi may van nang

S. = ——"(dbng) (67)
L0 18 E
O day: R- do phuc tap khi «ita chia (lay theo cac bang phu luc vée mayh;
T,- thai gian cd ban {phut}.
. D&l voi mdy chuyén dung
14.170R
See & — (dong)
' N
O day: R- do phuc tap sta chita may(thco cac bang dac tinh k¥ thuat cua may)

N. szan lugng chi chi tiét hang nam

6.1.7. Chi phi st dung di ga

Chi phi sit dung do ga cho mot chi tiet gia cong S 4, duoc xdc dinh theo
¢ong thic sau day:

-

SylA B} . _ . )
sdg = T (dong/chi tiet) (69)
N .
¢ day: C,,.- gia thanh cta do ga. Trong thyce té san xuiit gid thanh cia
do ga oo thé duoge tinh theo trong lugng va thém nhitng hé s6 tinh dén do
phic tap cta do ga. Khi tinh todn sinh vién can tham khao y kién cua giao
vien huéng din va phai nam duge gia ca trén thi truong
A - hé s6 khau hao da pi tkhaw hao 2 pam: A = 0.5; khau hao 3
nam A = 0.,
B - hé s6 tinh dén sia chita va bao quan do ga (B = 0.1 = 0.2).

N - szan lugng hang nam cua chi tiet.

6.2. Tinh gia thanh chi tiét
Gia thanh cia mot chi tiet @ mot nguyén cong S, NAC dd duge XAac
dinh theo cong thue sau day:
Sn'lm' = Sp + SI. + Sd + Sd(: * Skh + ch + ssd-.l;_v (70)

O day:
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S, - gid thanh phoi;

S, - chi phi tra luong cong nhan ¢ nguyén cong tinh gia thanh:
S,- gid thanh dién ning tai nguyén cong tinh gia thanh;

S,.- chi phi sir dung dung cu tai nguyén cong tinh gia thanh;
S,.- Chi phi khdu hao tai nguyén cong tinh gia thanh;

S..- chi phi sira chita mdy tai nguyén cong tinh gid thanh;

S,aag~ €hi phi cho str dung d6 g4 tai nguyén cong tinh gid thanh.

Nhu vay cong thitc (70) duge dung dé€ tinh gid thanh cda mot nguyén
cong nao dé. Dé ¢6 gid thanh toan bo quy trinh phai xdc dinh gid thanh cta
tdt cd cdc nguyén cong sau dé 1dy tong cua chiing.

6.3. Hiéu qua kinh 1& khi gia cdng trén may CNC.
6.3.1. Nhirng van dé chung

Gia cong tréen mdy CNC (thay cho gia cong trén cic mdy thong
thuong) ducc xem 1 hgp 1y khi c6 hiéu qué kinh € va thdi gian hoan vén
trong vong 6 - 7 nam

Hiéu qua kinh t€ hang nam dugc xdc dinh bing hiéu qua giita chi phi
hang nam cia phuong dn chudn (phuong dn diing mdy mdi loai thong
thudng) va phuong dn mdi (phuong in ding mdy méi la CNC):

S, =85, -5, (71)
O day:

S,- hi¢u qua kinh 1€ hang nam khi diing may mdi CNC (tinh cho 1
nam),

S,- chi phi quy déi khi sit dung mdy méi Joai thong thuong dé ché
tao s6 chi &t trong mot nam (USD);

S,- chi phi quy déi khi sir dung mdy mdi CNC dé ché tao s6 chi tiét
trong mot nam (USD);

Ciic chi phi quy déi S, va S, duoc tinh theo cdc cong thiic sau déy:
S, =C, + E,K, (72)
S,=C, + E,K, (73)
O day:

C,- gid thanh ché tao s6 lugng chi tiét trong mot nim trén mdy méi
loai thong thuong (USD);
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C,- gid thanh ché tao s6 luong chi tiét trong mot ndm trén may mdi
14 CNC (USD);

K,, K- v6n dau tu cho phwong dn s dung may méi loai thong
thuong) va miy méi CNC (USD);

E,- hé 56 dinh muic cia hiéu qua dau w (E;; = 0,15).

Nhu vay, phuong an diing mdy CNC) s& c6 hiéu qud khi S, > S., néu
thoi gian hoan vén khong qua 6 - 7 nam.

Thoi gian hoan vén (ndm) cla von ddu tu b6 sung duoc xédc dinh theo
cong theo sau day:

K, -K,

T, = (74)
HY Cl _ CZ
Von diu tir dugc tinh theo cong thatc sau:
K=K, +K,+K; +K, + K; + K, + K, (75)

8 day:
K, - gid thanh mdy theo tai trong (USD);
K, - Gid thanh dién tich can thi€t cho mdy lam viéc (USD);
K, - gid thanh dién tich dé phuc vu mdy vé mat k¥ thuat (USD);

K, - gia thanh x4y dung nha lam viéc cho cong nhén duge tinh cho
mot may (USD);

K, - von luu dong trong san xudt (USD);
K, - gid thanh cdc d6 g ding trén mdy (USD);
K, - chi phi dé 1ap chuong trinh diéu khién (USD);
Gid thanh may theo tai trong :
K,=M.a.p (76)
0 day:
M- gid thanh mua mdy (USD);
o - hé 58 chi phi cho van chuyén va 14p dat may (o = 1,1);
B - ty 1& thoi gian lam viéc clia cdc mdy dé gia cong chi tiét;
Xdc dinh B cho timg loai mdy véi hé s& tai trong trung binh cho méi

loai may 1a 1 = 1, = 1, = 0,85 (cdc ky hiéu 1, n, 12 hé s0 tai trong trung
binh clla may méi loai thong thudong va mdy méi CNC).
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Déi v6i mdy mdi loai thong thudng:
= T, — Ty

B = o a7

6 day:
B,- ty 1& (phin) tii trong clia may méi loai thong thudng (phuong dn
chudn) dé gia cong s6 lugng chi tiét trong nam;
T,- thoi gian gia cong s6 lugng chi tiét trong nam trén mdy mdi loai
thong thuong (gio);
T,, - thoi glan diéu chinh mdy méi loai thong thudng dé gia cong
s6 lugng chi tiét trong nim (g1d);
& - qu¥ thoi gian cho may (giai thich & dudi).
Pt véi may méi CNC:
— T,-T,

B o

(78)
o} day:

B ty 1& (phan) tai trong ciia may méi CNC (phuong dn mdi) dé gia
cong sé lugng chi ti€t trong nam;

T,- thoi gian gia cong s6 lugng chi ti€t trong nam trén may CNC
(g10);

T, - thoi gian diéu chinh mdy méi CNC dé€ gia cong s6 luong chi
t1ét trong nam {(gid);

® - quy thoi gian cho mdy trong mét ndm. @ duge tinh nhu sau: may
méi Joai thong thudng c6 khoi lugng 10 tan: @ = 4055 gio; 16n hon 10 tan
® = 3975 giv. Cic may CNC c6 khoi lugng 10 tan: @ = 3935 gid; 16n hon
10 tdn & = 3850 gio.

Thoi gian gia cong s6 luong chi tiét trong ndm T dugc tinh nhu sau:

T ., N
T = wl* 79
= e 9
T, TN (80)
B 60

3 day:

N- san lugng chi tiét hang nam (chiéc);
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T, T..- thoi gian timg chiéc dé gia cong chi ti€t theo phuong dn
chuin va phuong dn m&i (phiit).

Thoi gian didu chinh mdy dé gia cong chi tiét trong nam Ty, duge
tinh theo cong thic sau:

trrJ

Ty = “6T (81)
tyy5d

T,,= -H2"F (82

H2 60 (82)

g day:

t, Tys - thoi gian diéu chinh mdy loai thong thudng va mdy mdi
CNC dé gia cong mot loat chi tiét trong (phiit).

J- 56 loat chi tiét theo dugc dua vae gia cong trong mot nam (thong
thutmg J, = 12).

Gid thanh dién tich cin thiét cho mdt mdy dugc tinh cho theo cong
thrrc:

K, =m(A +,).7.p (83)
o] day:
m,- gid thanh Im® dién tich xudng co khi ( < 200USD/m?);
A- dién tich dit may theo kich thudc khuon khé (m?),

A,- dién tich dat cdc thiét bi khdc nhu tidién,tram thuy luc, co cau
diéu khién CNC, co céu don sach phoi v..v (m®).

v- hé s6 tinh dén dién tich b6 sung (theo bang 41).

Bang 41. Hé s6'y
A (m?) ¥ A (m?) y
=25 5 14,1 = 20 3
16+5 4.5 20,1 + 40 2.5
51+9 4 40,1 = 75 2
9.1+ 14 3,5 »75 1,5

Gid thanh dién tich phuc vu mdy vé mit k¥ thuit cho mét may K,
duge tinh theo cong thiic sau:

K; =m,A P+ P, +P; +P,) (84)
e} day:
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m,- gid thanh 1 m* dién tich phl_ic- vt miy (< 200USD/m’);
Ap- dién tich phuc vy cdn thiet cho mot ngudi (7 m?);

P\- 56 cong nhan ditng mdy;

P.- 56 cong nhan diéu chinh may;

P;- s6 cong nhan bé sung dé phuc vu mdy CNC;

P,- 56 cong nhan kiém tra;

Cic thanh phin P,, P, , P, va P, dugc tinh nhu sau:

T
P = —t_ 85
' 18604 ®3)
p,= _u
* 1860

. O,S(th + TH)
B ®.n

(86)

P, (87)
T

P. =
71860

(88)
o day:
1860- quy thai gian cé higu qua trong mot nam (gid);
d- 36 luong mdy ma mot cong nhan cé thé phuc vu dugc (chiée);
T,.- thoi gian timg chiéc;
T,- thoi gian diéu chinh;
Ty- thoi gian kiém tra.

Gid thanh xay dung nha lam viéc cho céng nhan dwoc tinh cho mot
may nhu sau:

K,=my(P+P,+P, +P,) (89)
o] day:
m;- chi phi cho mét cong nhan 1am Viéc trong mét ndm ( 6600USD).

Vén luu dong trong san xuit dugc tinh theo cong thitc sau:
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K;=3n( + %.O,S).B (90)

0] day:

3- s6 loat chi tiét trong mot loat duge dua vio gia cong (mot loat
dang chd gia céng, loat thit hai dang dugc gia céng trén may, loat thi ba
dang dugc van chuyén hojc dang dugce kiém tra);

n- s6 luong chi tiét trong loat duge dua vao gia cong: n = N/J, (chiéc);
Se- gid thanh phoi (USD) dugc tinh theo cong thuc (4);

C- gid thanh gia cong co s& luong chi tiét trong ¢a nim (USD) dugc
x4c dinh theo cong thic (92);

0,5- hé so tang gia thanh.

Tinh von luu dong K, trong san xudt duge tién hanh sau khi tinh gia
thanh gia cong C. -

Néu trong qud trinh gia cong cé si dung cdc doé gd chuyén ding thi
phéi tinh gid thanh coa chiing theo céng thiic:

Ke= 2K, OD
|
O day:
ZKi - gid thanh tat ¢4 cdc dé gd chuyén ding dé gia cong cdc chi
|
ti€t ciing loai o tat ca cac nguyén cong trén may CNC (USD),

K, - gid thanh mot d6 gd duoc xdc dinh theo bang 42.

Bang 42. Gid thanh cde db gd chuyén dung.

Cap 6 phic | 53 chitiét | Gid thanh d6 | Cap do phic | SG chitiét | Gid thanh do
tap clia dd gd | trong dégd | gd (USD) | tapenadd gd | trong d6 g gd (USD)
1 22 24 10 55 . 75 1144
2 146 42 1 61 - 90 1166
3 310 68 12 101 - 110 1597
4 616 127 13 95 . 135 1835
5 10 1 20 186 14 100 + 120 2097
6 15 5. 30 260 15 121 4 150 2305
7 25 . 40 391 16 141 - 150 2597
8 30 - 50 574 >150 2621
9 40 4 60 839

110



Chi phi d€ 1ap chuong trinh diéu khién dé gia cong moét chiing loal
chi ti€t phu thudc vao s6 lugng va gid thanh cic cau 1¢nh (theo bang 43).

Bang 43. Gid thanh chudn bj chuong trinh didu khién béng mdy ¢/nh.

Chifc ning cla chirong trinh 56 cau lénh trong | Gid thanh mot Gid thanh mat
chuong trinh cau lenk (USDY | chuong trinh (USD)
DE gia cong trén mdy tién:
- chéng tam 120 0,29 34,8
- trén mam cip 120 0,34 40,8
Dé gia cong trén mdy phay:
- 25D (2,5 tou do) 230 0,31 71.3
- 2 3,5D (2 3,5 toa do) 240 0,47 112,8
Dé gia cong trén midy khoan 75 0,2 15
D¢ gia cong tréen mdy doa 140 0,53 74,2
Dé gia cang trén cic tfrung tim gia cong 600 0,80 534
Ghi chu:

Khi gia cong trén cdc mdy van nang diéu khién bang tay thi can xdc
dinh chi phi 1ap quy trinh cong nghé va cé thé lay bang 25% chi phi cho lap
trinh diéu khién bing may vi tinh.

6.3.2. Tinh gi@ thanh gia ¢éng chi tigt

Gid thanh gia cong co (USD) ciia tat ca cic chi tiét trong mot nim
dugc xdc dinh theo cong thitc sau:

C=U, + U:+U3+U4+U5+U(,+U-7+U3+U9+U10+U,1+U,: (92)
§] day:

U, - tien luong cho cong nhan;
U, - luong the diéu chinh mdy;
U, - luong tho diéu chinh dung cu;
U,- chi phi cho lap trinh;
Us- chi phi cho khéu hao va sita chita d6 gd chuyén ding;
Ue- chi phi cho 1ap dat va sit dung cdc d6 g4 van ning;
U;- chi phi khau hao may;
U~ chi phi khau hao cho dién tich 1ap dit may;
U,- chi phi khdu hao cho dién tich phuc vu mdy vé ky thuat;

Uo- chi phi cho sira chita va phuc vu k¥ thuat cha mdy (khéng ké co
cdu diéu khién sé);
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U,,- chi phi cho sira chifta va phuc vu k§ thuat va sta chita cd céu
diéu khién s&;
U,, - tién luong cha tho kiém tra.

Tién luong cita cong nhan (chinh, phu) ké ¢ tién déng bao hiém xa
hoi (USD/niam) dugce tinh theo cong thic sau day:

HthC

U, =
d

(93)

O day: _
H, - tién luong cua cong nhan trong mét gid lam viec (USD) duoc
xac dinh theo bang 44;

d- 56 luong mdy ma mot cong nhan c6 the phuc vu duge.

Bang 44. Tién luong trong mét gid lam viéc ciia cong nhéan.

Tién luong{USD)
Bic tho Cong nhin dimg mdy Tha diéu chinh mdy
Luong theo gid | Luong theo nim | Luong theo gig | Luong theo nim
1 1,34 2492 1,19 2213
2 1,46 2716 1,29 2399
3 1,61 2955 1,43 2660
4 1.78 3311 1,58 2939
5 2 3720 1,78 3311
é 2,29 4259 2,04 3794

Tién luong trong mot nam cua the diéu chinh mdy (USD) duge tinh
theo cong thic sau:

U,=H,.T, (94)
G day:

H, - tién luong ciia tho diéu chinh mdy trong mét gio lam viéc (USD)
dugc xac dinh theo bang 44;

T,- thoi gian diéu chinh mdy duoc xdc dinh theo cong thic (81) va
(82).

Néu tho diéu chinh mdy thuc hién céng viéc cia cong nhan ding
mady thi Juong ctia the diéu chinh mdy tinh theo thang luong cba cong nhan
diing mdy.

Tién luong trong mt ndm ciia tha diéu chinh dung cu duoc tinh theo
cong thitc sau:
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U, =H,.T, (95)
0 day:

H, - tién luong cta thg diéu chinh dao trong mot gi 1am viéc cling
bang tién luong cua thg diéu chinh mdy va duge tinh theo bang 44;

T,- thoi gian diéu chinh dao va duge xidc dinh theo cong thic sau:

131, T, K,

Te Tn, 96)
O day:
1,3 - hé s tinh dén treomg hop s6 dao bi giam nglu nhién va bi giy;
t,- thoi gian diéu chinh mot dao (phiit);
T, .- thoi gian gia ¢ong sé lugng chi ti€t trong nam trén may mdi
CNC (gio);
K,- thoi gian tinh dén ty 1& thoi gian timg chiéc (K, ~ 0,7 + 0,85);
T- tudi bén cia dao;
n,- 6 luong cdc miii cat clla manh hop kim cling khong duoc mai lai.
Tién luong cla tho kiém tra duge tinh theo cong thic:
U.=15T, (97)
0 day:
1,5USD - tién luong cia thg kiém tra bac 5 trong mot gio lam viée;
T, tong thoi gian kiém tra chi tiét trong mot nim {giv).
P6i véi may théng thuong ta cé:
Ty = 0,083.T,, (98)
o) day: |

0,083- phin thoi gian can thiét dé kiém tra, 14 dugc tinh thec phin
team cua T, (8,.3% T,,).
D61 vai cdc chi tigt duge gia cong rén mdy CNC thi
T,..=02T,,
Chi phi hang nam cho lap trinh duge tinh theo cong thiic:

11K,

u, >

(99)
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0 day:
I,1- h¢ s6 tinh dén su can thiét phai tdi tao biang duc 16;
Z - thoi gian ché tao chi tiét cung loai (tr 3 dén 5 nam).

Chi phi cho lip dat va sir dung cdc dé gd van nang - 1ip ghép duoc
tinh theo cong thiic:

U, =m,J, (100)
O day:
mg- gid thanh sir dung d6 gd (xdc dinh theo bang 45).
Bang 45. Gid thanh d6 gd van nédng - ldp ghép .
bPo 86 ngay st dung dé ga van ning - lip ghép
phitc L [ 2 T 3 7T 5 7 6 [ 8 [ 9 T 10
tap Gid thanh st dung db g4 van néng - l&p ghép
1 1,7 1.8 1.9 2.1 22 24 2.5 2.6
3 3.6 3.8 4,1 4,6 4.8 5,3 5.6 5,8
3 59 0,3 6,6 7.2 7,6 8.1 8.6 87,
4 8.6 0,1 9,6 - 106 11,1 12,1 12,6 13,1
5 17.2 17.6 18,4 19.6 20,2 21.4 22 226

Chi phi hang ndm cho khdu hao va sira chita d6 gd chuyén ding
dugc tinh theo cong thitc:

I
U; = Kﬁ.(—+0,04) (101)
Z
O day:
0,04 - hé s6 tinh dén sira chifa d6 gd chuyén diing.
Chi phi hang ndm cho khdu hao (d€n khi da hét gid thanh mdy) duos
tinh theo cong thitc:

U,=K, A, (102)

0 day:

A, - dinh niifc khau hao mdy (dén khi di hé* gia thanh mdy) d6i véi
cdc mdy c6 khoi lugng < 10 tdn véi sit dung dao cit bing kim loai thi
A, =0,053, con véi slr dung dao cit bing hat mai thi A, = 0,056; mdy véi
khéi luong 2 10 tan, cdc gid tri trén tuong ing 0,04 va 0,042.

Chi phi khiu hao cho dién tich ldp dat may dugc tinh theo cong thiic:

U, =H,. (A + A,).7.B (103)
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O day:

H; - chi phi khau hao | m® nha xuéng dé lip dit may (mdy c6 do
chinh xdc trung binh: H, = 16 USD/m®, mdy c¢é d6 chinh xdc cao: .
H,= 18 USD/m?).

Chi phi khau hao cho dién tich phuc vu mdy vé mat k¥ thuat duoc
tinh theo céng thifc:

Uy=H A (P,+ P, + P, + P) (104)
G day:

H; - dugc chon theo cong thic (103), con cic théng s6 A, , P, P, ,
P, va P, 1a cdc thong s6 trong cong thite(84).

Chi phi cho sira chira va phuc vu k¥ thuat cia mdy (khéong ké co cau
diéu khién s6) dugc tinh theo cong thiic sau day:

Ue=HR +HR)..L. B {105)
9] day:
H,, H;- chi phi cho mét don vi d¢ phiic tap stra chita co khi va phin
dién cua mdy (USD) dugc chon theo bang 46;
R., R, - do phic tap sia chita co khi va phin dién dugce 14y theo
catald (ho chiéu) caa mdy;
u - hé s6 tinh dén do6 chinh xdc cia may (mdy cé do chinh xdc trung

binh p = 1,5; mdy cé do chinh xdc cao pu =2).

Bang 46. Chi phi cho sua chita va phuc vu ky thudt cdc may cong cu
(khong ké co cdu didu khién sé)

Do Chu k¥ sira chita (nim)

phiic 7 1 8 |1 9 [ 1o | 11 [ 12 T 13 T 14

tap " Chi phi hing niim cho mét don vi dé phiic tap (USDy)

My diéu khién bing tay cé khéi hwomg < 10 tan
Co khi 36 33 32 30 29 28 £ 26
Pién 9 3 8 7 7 7 7 6
My CNC ¢6 khéi lugng < 10 tan
Co khi 36 34 32 30 29 23 27 26
Bién 9 9 8 8 8 7 7 7
Tit ¢d cdc mdy (ké ¢ mdy CNC) c6 khéi lugng 2 10 tan

Co khi 43 39 37 15 13 32 31 30
Pién 10 G 5 - 8 8 3 7 7

Ghi chi: chu k¥ stta chifa cha mdy van ning duoge 13y 1am chuin 14 7
nam, cua cic may CNC 1,2 dén 1,5 14n 1én hon. '
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Chi phi hing nim cho phuc vu k¥ thuat va sira chita cac co ciu diéu
khién duogc xdc dinh theo loai co cau diéu khién va ¢6 thé 1ay gid tri twong
dai trong khoang 400 + 1000 USD.

6.3.3. vi du tinh hiéu qua kinh té

Yéu cdu: chuyén gia céng co khi chi tiét dang truc tir mdy tién van
ning 1K62 sang mdy tién CNC 16K20d3 - C5. Sin lugng hang nim
N = 600 chi tiét. Sa chi tiét trong loat n = 50 chi tiét, s6 loat chi ti€t duge dua
vho san xudt trong nam J, = 12. Thoi gian timg chiéc dé gia cong trén may
IK62: T, = 70 phit va trén miy CNC 16K20®3 - C5: T,., = 30,5 phiit. Diéu
chinh miy 1K62 dugc cong nhan ditng mdy thuc hién, con diéu chinh mdy

CNC 16K20d3 - C5 duoc tho didu chinh thue hién.

Bang 47 12 cdc s6 liéu ban diu cén thiét dé tinh todn. Bang 48 1a két
qua tinh todn cdc chi tiéu phu. Bang 49 12 két qua tinh todn von déu tu. Bang

50 1a két qua tinh todn gia thanh gia cong.

Bang 47. Cdc s6 liéu ban déu dé tinh hiéu qua kinh té

Chi tiét dang truc

Cle so lew Miy 1K62 | _CNC 16K2003 - C5

I 2 3
Sin lugng hang ndm N 600 600
S loat I, 12 12
Thai gian ché tao chi tiét Z (nam) 3 3
Theii gian tirng chide T, (phit) 70 30,5
Thai gian didu chinh may ty, (phiit) 125 60.5
Bic tho kiém tra 5 5
Bic tho dimg mdy 3 2
Bic tho diéu chinh mily 3 5
Bic tho diéu chinh dao - 4
56 cau 1énh cua chuomg trinh - 340
Gid thanh phoi (LSD) 7.28 7,28
Thai gian didu chinh mot dao t; (phiirn) - 4
Tudi bén cha dao T (phit) - 60
56 [u&i cat clha manh hop kim n, - 3
Heé s6 ty 1& cha thai gian co ban trong théi gian timg
chigc K, - 0.8
Gid thanh mdt ¢iu lénh {USD) - 0,34
Chi phi cho iap trinh hofic quy trinh cdng nghé (LSD) 29 116
Tién luong mot gid coa cong nhin H, (USD) 1.6 |46
Tién luong mét gié cua thg diéu chinh may H, (LSD) 1.61 1,78
Tién luong mot gis cua the diéu chinh dao H, {USD) . 1,58
Tién luong mot gid cia thg Kiém tra theo cong thic
(USD} 1,5 1.5
Cip chinh xde cua may Trung binh Cao
Khdi lugng coa miy (tan) 3,005 4
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{tiép bang 47).

1 2 3
Kich thuwdc may: dai x réng (m) 28x%x 1,2 34 x 17
Kich thudc bé diéu khién chuong trinh {m) - 12x1.2
Théi gian phuc vu cila mdy cho d&n khi phai sira chita
lém T, {mm} 9.5 10
Cong suit cha tat ca cic dong ¢d chuyén dong chinh P
(kW) 10 11
Dé phiic tap sira chita phan co khi R, 12 11
bo phuc, tap sira chita phén dién R, 9.5 29
S8 mdy ma mot cdng nhan ¢ thé phuc vu duoc d 1 2
“Gid thinh may M (LUSD) 4043 26,800
Hé s6 trong tai cua miy n 0,85 0,85
Dién tich dijt mdy theo kich thude khuon khd A (m?) 3,33 575
Dién tich dit bo diéu kbién s6 A {m?) - 1,42
Binh muc khiu hao nny Az 0,053 - 0,053
Chi phi cho mot don vi clia d9 phic tap sira chira cha
mady (USD): !
- Phin co khi H, 30,8 30,8
- Phén dién H, 7.6 7.7
Chi phi hang niam cho phyc vu k¥ thuat va sira chita bo
diéu khién s6 (USD) - 860
He s6 tinh dén dién tich bé sung ¥ 4,5 4
He s tinh dén dd chinh xdc cia mdy p I 1,2
Quy thoi giun ]am viéc clia mdy trong mot nam (gidy) 4055 3935
Gid thinh 1 m® dién tich nha xadng m, (USD} 140 140
Gid thanh 1 m? dién tich phyc vo may m, (UbD) 200 200
Dién tich phuc vu cdn thiét cho 1 ngudi A, (m*) 7 7
Chi phi khiu hao 1 m? nha xwéng dé l3p dat mdy (USD) 14 14
Chi phi cho | cong nhan trong | ndm (USD) 6600 6600

Bang 48. Tinh todn cdc chi tiéu phu.

L

Chi tigu Mfly 1K62 CNC 16K2043 - C5
] 3

Thei gian gia clc‘)ng tat ca cdc chi tiét trong mét gg 600=700 30,5 600 = 305
nam T, va T (gid); (cong thiic 79 va 80) 60
Théi gian diéu chinh mdy trong mét nam Ty, (gio); 70 42295 60,5 12121
(cong thic 81 va 82) 60 ’
Thoi gian diéu chinh dao trong mét nam T, (gidy; i 1,3.4.305.0,8 704
(cong thic 96) 60.3 |
Thai gian kiém tra cic chi tiét trong mot nam
{gi®); theo coang thitc ( 98) vi cong thitc cho mdy | 0,083.700=58,1 02581=116
CNC
$6 ¢ong nhan dimg mdy P, theo cong thic (83) TR60.1- = 0376 T% = 0,081
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"(ti€p bang 48).

1 2 3
56 thg didu chinh mdy P, theo cong thic -lfzé%—l =0,013 llé?t:)lo = 0,006
(86) '
S& the diéu chinh dao P, - P,= i — 0.004
1860 ’
S6 tho kiém tra P, (cong thitc86) 1538610 = 0,031 L6 = 0,006
Sé cong nhan bé sung dé phuc vy miy CNC - 305+12,147,04 _ 0.048
P, theo cong thiic (87) 3935+0,85 ’
Téng s6 cong nhan dé san xudt tat cd cc chi | 37640,013+40,031= | 0,081+0,006+0,004+0,00

tiét trong néim P+ P, + P,+ P, + P,

=0,2103 6+0,048 = 0,145
Ty 1& tai trong clia mdy dé gia ¢ong chi tiét B 700425 3054120
4055.0,85 = 0.048 30935085 0.095

theo cong thire (77) va (78)

Bang 49. Tinh todn von dau tu.

Chi tiéu

Miy 1K62
2

CNC 16K2003 - C5

1

3

Gid thanh mdy theo tai trong K, (USD)
theo cong thic (76)

4050.1,1.0,2103=936.9

26.800.1.1.0.095=2800,5

Gi4 thanh dién tich cin thiét cho 1 mdy | |
K, theo cong thitc {83} (L'SD)

40(3,33+0).4,5.0,2103=
=441.2

140(5,75-+1,42).4.0,095=
= 381,44

Gid thanh dién tich phuc vu mdy vé mit

k§ thuat K, theo cong thic (84) (USD)

200.7.0.42 = 588

200.7.0,145 = 203

Gid thanh xiy dumg nha lim viéc cho
cong nhin K, theo cong thirc (89) (USD)

6600.0,42 = 2772

6600.0,145 =957

Vén luu dong trong sin xuat K; theo 3_50(—;‘33_,_%_0,5 3.50(7,28+ 656%,32 0.5
cong thite (90) (USD)
.0,2103 = 268,88 0,065 =111,51
Chi phi che lap quy trinh cong nghé trén
mdy 1K62 va lap chuong trinh diéu khién
wén mdy CNC 16K2003 - €5 (USD) 29 116
(theo bang 43)
Téng von diu tu K (USD), theo cong 5035.08 456955

thurc (73)
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Bang 50.

Tinh gid thanh gia cong.

{ Chi tiéu

Miy 1K62 CNC 16K2003 - C5 |
1 2 3
Ti{in luong céng nhan U, , theo cong 1,61.700 - 1127 1,41.305 ~ 1776
thitc (30) (USD) B = =222

Tién luong tho diéu chinh miy U,, theo
cang thifc (94) (LSD)

1,61.25 =402

1,78.12,1 = 21,54

Tién luong thg digu chinh dao U;, theo

theo cong thite {99) (USD)

cong thitc (95) (USD) - 1,58.7,04 = 11,1
Tién luong thg kiém tra Uy, , theo cong _ _

thite (97) (USD) 1.5.58,1 = 87,13 1.5.11:6 =174
Chi phi cho 1ap quy trinh cong nghé

trén mdy 1K62 vi lap chuong trinh diéu 1,1.28 10.6 11116 425
khién trén mdy CNC }J6K20d3 - C5 i i

Chi phi khiu hao mdy L, theo cong
thae (102} (USD)

036,9.0,053 = 45,65

2800,6.0,053 = 148,43

(109} (LSD)

Chi phi khau hao cho dién tich lip dat | 14(3,33+0)4,5.0,2103 = 14(5,75+1,42)4.0,095 =
mdy U, theo cong thife (103) (LSD) =441 =38,14

Chi phi khiu hao cho dién tich phuc vu

mdy vé mat k¥ thuit U, theo cong thic 14,7.0,42=41,1 14,7.0,145 = 14,21

Chi phi cho siia chia va phuc vu k¥
thuat cha mdy U, theo cong thic (105}

(30,8.1247,6.9,5).1.0,210

(30,3.11+7,7.22).1,2.0.095

| (92) (LSD)

(USD) 3=919 =573

Chi phi cho sl chita va phuc vu k¥

thuat ¢o ciu diéu khién s6 U, theo 860.0,095 =817
cong thic (105) (USD); U, =860. {

Tong gid thanh gia cong theo cong thix 14927

654,92
]

Két qua tinh todn nhu sau:

Chi phf quy d8i S, va S, khi gia cong trén mdy 1K62 va mdy CNC
16K20d3 - C5 duoc xéc dinh theo cong thic (72) va (73):

S, = 1492,7 + 0,15.5035,98 = 2248,09 USD

S, = 654,92 + 0,15.4569,55 = 1340,35 USD
Hiéu qua kinh t€ hang ndm dugc xdc dinh theo cong thic (71):

Sy =S, - S, = 2248,09 - 1340,35 = 907,74 USD
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Chuong 7

THIET KE PHAN XUONG CO KH

7.1. Khéi niém chung

Phan xuwéng co khi cua nha My che o nidy la phan XUong gia cong
chu yéu. phan xugng nay ciing véi phin xudng lap rdp xdc dinh dang xan
xual cua nhiv iy, Thanh phén cua phan xudng co khi bao gém: ho phin sin
xudt, bo plian phy. bo phan phuc vu san xuat v bo phan phuc vu doi song.

BO phan san xuat coa phin xuong co Khi duge dimg dé be My Vi
chodam vice can thiét dé thue hi¢n quy trinh cong nghe gia cong cac chi el
V& nguvén tic, cic phan xuong co khi dam hio qua trinh gia cong va lap rip
cic cum chi tict rdi chuvén chidng sang Fip rdp sin phaim. Trong truding hop
nhit vay cic phan xXuong do ciing duoc aoi 1y cic phan xuong co khi - lip
rip.

Bo phin phy cua phan xuong co khi duoc ding dé chita phot. bo (i
CaC miy mai sdae dung cu. bo Ui ché sita chira. ¢ho Kicm tra sin phant vi kho
chua dung cu.

Bo phin phuce vu san xuat duoe ding d¢ thue hi¢n nhiing cong viee
K¥ thuit v hinh chinh cda cdn ho.

BO phan phuc vy déi song duoe ding de am. ri, quet don. cap cuiu
NI quay v gl quay an uong. phong hiit thuoe, v v,

Khi thict k& phin xudng co khi va ciic ho phin kikic c¢ia nha may
phai dong thai gidi quvet ba van de: k¥ thudt, kinh t¢ viv 16 chic. Trong van
d¢ ndy moi mat vin dé k¥ thuat phai duoe danh gl kmh (¢ v phai duoc
thue hien cho mot hinh thic 16 chdc ahat dinlupht hop vai dang san xuat da
chon. Thict ke phan uong co khi doi hoi phit giai QuU¥EE tuan tu cde van do
vau div:

:

EoPhati xuat phat 1 quy mo san xuat i nhi midy de dua ra nhicn
vu thiet ke phan xuong cor kb Vige thict k& nay phai dua vio cdc han ve, két
ciu vit didu Kien k¥ thudt cia sin phim ducc ché tao.

2. Chon dang phéi (phoi cin phoi diic. phoi rén. pho diap, voovy vl
xae dinh nhu cin hang nam cua vat figu. cia phot, cia ban thanh phiam va
vitl hien phu :

37Thiét k& quv uinh cong nghe eia cone ¢ie chi tict vi chon hinh

thuc 16 chie e cong phu hop voi dang san it o3 chon.
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4. Chon loai mdy. xdc dinh s6 luong may va mirc d6 chat tdi cla
ching.

i

- Lap danh muc cdc may. dé gd va dung cu.
6. Xie dinh nhu cdu vé dién, nudc. ga va hoi ép.
7. Xdc dinh thanh phan v 6 luong cin bo.

8. Chon loai va xdc dinh s6 lugng cdc thiét bi van chuyén va cdc thiét
bi ning ha.

9. Thiet k€ mat bang b ti mdy va xic dinh dién tich san xuit can
thict.

10. Xac dinh s6 luong may va dién tich ho phan phu, bo phian phuc
vu k¥ thuat vii phuc vy doi song.

I1. Thiet k¢ mat bang toan bd phan xudng. xdc dinh nhimg  kich
thude co ban va dang kién tric phan Xuong.

£2. Chon 50 d6 t6 chifc diéu hanh va quan 1y ky thuat cia phan
Xuong.

[3. Tinh todn phdn kinh (¢ cha dé 4n.
7.2. Xéc dinh quy mé san xudt

Thiet k& phan xudng co khi duge thue hién trén co sé quy mao san
xudt chinh xidc., quy mé san xudt quy déi va quy mo san xudt gia dinh ty
thude vio dang san xudt lua chon,

Quy mo san xudt duge goi 1 chinh xdc khi ma s chung loai san
pham vi chi tiét (bao 2ém ca chi tiet du trit) duge xdc dinh chinh xdc vi
duge thé hién bang cdc ban vé véi cic diéu kien ky thuat. Thiét ke phan
xuong co khi theo quy mé san xudt chinh xac ddi hoi phai lap quy trinh cong
nghe che tao cho timg chi 1iét va xdc dinh thoi gian neuven cong (thoi gian
ttmg chi€c bao gém thai gian co ban. thai gian phy. thoi gian phuc vu va thai
gian nght ngoi ty nhién). Phuong phap thiet k& nivy duge dang cho ¢dc phin
xuong san xudt hang loat 16o va hing khoi.

Quy mé sin xuat duge goi 1 quy doi khii ma tat ca cde san phiam
duge quy v¢ mot vii loai sin pham dién hinh dac trung cho timg nhém sdn
phim (nhém mady). Thiet ké phan xuong theo quy mé sin xuat quy déi duoc
dung cho cic dang san  xuat hang loat vira, hang loat nho va don chide.
‘Frong trudng hop nay (it ci cde ching loai san pham (chi tiét) dugc gia cong
trong phan xuong dugce chia ra cic nhém chi tiét giong nhau theo dac tinh
k&t cau viveong nghé, O méi nhém chi tiét cin chon mot chi uét dién hinh
vit lap quy trinh cong nghé cho chi tiét dé. Duya theo quy trinl cong nghé nay
xdc dinh thai gian gia cong chi 1iét. Thoi gilan gia cong cde chi Gt con lai

121



trong nhom duge xac dinh nho hé s6 quv doi K, He s6 K, duge xdc dinh
theo cong thic:

K,=K, K.K, (106)

@ diy:

K, h¢ sé thay do6i khai lugng cia chi tiét:

K.. hé 56 thay doi theo oat chi liél:

K,. hé 50 thay d6i do phic tap cua phuong phip gia cong co.

Nhu vay. hé s6 quy doi K, dic trung cho tv 1¢ thési gian gia cong cla
moi chi tidt trong nhdmn va thoi gian gia cong cua chi tiét dien hinh.

Heé 56 thay déi khéi lugng K, dugc tinh theo cong thitc:

N

- 3]

O day:

Q.. khéi luvong cua chi tiét bat ky nao doé:

Q. khéi lugng cuta chi tiet dién hinh.

Hé s6 thay doi theo loat K, duoc xdc dinh phu thude vio ty & giita
san lugng hang nam (tinh theo chiéce) cua cic chi tiét thudce san phim quyv
de va chi ti¢t dica hinh:

i

B

K=|o (108)

\ B,

O day:

B. sdn luwong hang nim cda chi 1iét dién hinh:

B.. san lugng hang nam cua chi Gt quy doi (cdc chi 1iét con lai ngoii
chi tiét dién hinh).

n. 6 mil (n = 0,15 déi vot nganh ch€ tao mdy hang nhe va n = 0,2
dot voi nganh ché tao mdy hang nang).

Trong thuc 1€ khi thiét ke phan xudng co khi thudng dung céie hé s6

N P -
K, tuy thude vaty 1€ 5 nhu sau:

AY

0,5

L

0,97

|
|

|
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He sd thay déi do phic tap cha phuong phép gia cong K, tinh dén su
khic nhau vé do phic tap cta két cau, chu véu la cédc thong 0 cua do chinh
e gra cong vivdo nham bé mat. Vi vay. khi thiet ké phan xuong ¢ khi nen
chon cac nhdém san pham {chi tiét) cé cing do phic tap (K, = 1). Hc s6 thay
doi dé phic tap cla phuong phéap gia cong K, dugc tinh I!]LO cong thise

\u«

It

K"F‘ i

(109)

O day:
H.. so chi tiét thyc trong san phamn:
H. so chi tiét dien hnh.

Sau khi xac dinh duge he s6 quy doi K, cho moi chi ti¢t trong nhom
{a ¢ hé tinh duge quy mo san xual quy dsi bang cich nhian quy mo san
xudt chon trudc véi hé s K. Vi du tinh quy mo san xudt quy doi duoc trinh
bay trong bang 51 .

Bang S1. Tinh quy mo san xudt giy det

Quy hmo sin Xudl chon trudc Quy Mo sin xuit quy doi 1So chi
Tenchi Khoi lugng (tan) Hé 6 quy doi N LGt quy
et Sin | Ten chi I Kol theo
(san |Moden | lugng | Chat |Chacid | GeL | Theo . Theo [Theo dofich cic san
phan} hing |chitiét |loat chi| {sdan | kho loat  phitc tapr he so | Iuong
: nam Conet  iphamy | lugng hing
i . o , o A E
hi tig L |Chi g :
(MU N |00 | 08 | 320 Chine) ! R T P10
e - . itz : ; : — -
: }“B“e[i N | 200 | 0.8 | 160 “B“et i L1z ] 13| a6 292
Chi ud Chi tiél . ; .
'"(,““‘ N3 | 100 |04 a0 [ oes | 122 | | e | 1o
| Téng , - 1 700 - 520 | - _ | su8

Thiét k& phan xudng san xuét don chi€e theo quy mo san Xuat guy
doi ¢6 tinh chat tong qudt. Trong trudng hop nay tit ca cdc chi tiet duoc
chia ra cdc nitom cé cing dac tinh gia cong vau dic tinh khoi tugng. Dol vai
cac chi tiet dién hinh ciha nhém nay can xay dung tién trinh cong nghé
(trong tién trinh cong nghé cdn ghi rd mdy su dung. dung cu cat va 1hoi gian
nguvén cong). Tién trinh cong nghé dé ¢6 the diing cho tat ca cde chi et
trong nhom.

Trong IlLl'Ull}: hop thiét k& phan xudng de gia cong cdc chi tiet mdy
mit kél cau cua nd chi duge bit dudi dang tong quat con két cau cu theé chua

duge biet thi dé xidc dinh quy mo san xual can chon mot mdy gia dinh da
bidl trude ¢6 két cau va cong nghé ché tao gan véi mdy s¢ dugc thict ké. Dua
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theo cdc ¢hi tid ciia may { cdc chi tiét nay cd day di cic thong so hinh hoc)
ngudi ta xdc dinh quy mo san xuat ¢é tinh dén cdc chi tét dai dién gia dinh.
Quy md sian xudl dé duge goi la quy mod gia dinh.

7.3. Xac dinh s lugng may st dung

Xdc dinh s0 lugng mdy su dung dé giu cong chi tiél duge thue hien
bang hai phuong phap:

1. Xac dinh 56 lugng mdy sur dyng theo quy irinh cong nghe.

Theo phuong phdp nay so lugng mdy st dung dugc linh trén co s¢
théi gian thye hién ting nguyén cong [xem cic cong thiie (30): (31) cba muc
4.7 trang 67 va 69].

2. Xic dinh s& luong mdy theo chi tiéu kinh t¢ k¥ thuat.

Phuong phap niy duge ding khi s6 chung loai san pham (chi ti¢t)
chua duoc xdc dinh chinh xdc. khi dang xay dung du 4n. khi thiet k¢ phan
xuong san xudt hang loat nho va don chigc. khi xay dung dy dn cho cdc
phan xudng dung cu va stra chita.

Khi thiet k& dé 4n tot nghiép sinh vién can xdc dinh s6 lugng may su
dung theo phuong phép thi nhal (theo quy trinh cong nghé).

7.4. Thiét ké céc bd phan phuy clia phan xudng

Cic bo phan phy cia phan xudng ducc dung d¢ phuc vu san Xuii.
phuc vu doi song. dé thuc hi¢n cac nguyén cong kiém tra, d¢ lam cic kho
chita. Tuy thude vao tinh chét va quy mo san xudt cac bo phan phu cua phan
xudng co khi bao gém: bg phin chita phoi, bo phan mai dao. bo phan ki¢m
tra. bo phin st chia co Khi, bo phan stta chita do gd vit dung cu, bo phan
chudn bi vi cung cap dung dich tron nguoél, bo phan tap trung phoi, kho chia
vat ligu, kho chita d6 gd. kho chia dung cuy, kho chira ddu md.

Thy thudc vao kich thude cha phan xudng thanh phan cia cdc bo
phan phu ¢o thé khic nhau, Vi du. doi véi cae phan xuong nho cd thé tich
hop kho chia dung cu vor kho chia do gd. v..v. O cic nhd mdyv 16n (san
xual theo dav chuyén) cdn cé phin xuong ché tao phoi ricng. con ¢dc phan
xudng co khi khong can ¢é kho chita vt lieu vi phoi. ma thuong dung cac
thung chita hoac mot dién tich mat san & dau day chuyén dé lam kho chta.
Dién tich clia 141 ¢ cde bo phan phu thuong bing 25 + 30% dicn tich toan
bo phan xuong. '

Khi thiét k&€ bo phan mai dung cu cat ¢an chon hinh thiic 16 chifc mai
1ap trung, c6 nghia 1a ding mét bo phin dé mai dung cu cho toitn bo nha
mdy (trong trudng hop nha mdy ¢o nhiéu phan xudng co khi). Hinh thic (o
chitc mai dung cu nhu vy cho phép: tang heé 6 Jun viéc theo ca cia thiét bi
v tang kha nang chit tii cva ching, ing dung cong nghé mai dung ¢u hién
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dai nhu phuong phdp dién héa, nang cao chat lugng bé mat dung cu. giam
iicu hao dung cu.

7.5. Chon thiét bj vén chuyén

Khi thiét k& cdc b phan cha phin xuong co khi v bd trf mat bang
thi€t bi can chon cdc thiél bi van chuvén sau dav: chuvén phoi vie phan
xuwong co khi. ¢ap va thiao phoi. chuvén chi 1iét 1ir may nay sang may khic,
cdc thiét bi nang ha, cdc ¢o cAu gd va thdo chi tiét rén mdy. chuvén chi tiét
thanh pham t3i bo phan 1ap rap hoac kho chifa. co cdu thu don phoi va vin
chuvén ching t6i phan xudng riéng.

Loai va s6 lrong cua cdc thiét bi van chuven duge xdce dinh wrén co
sd tinh todn trong lugng cua 1at ca cde chi HEt san xuat trong nam vi trong
lwong ctia phot gia cong. Da&i véi cdc thiél by van chuyén duge chon can mo
ta dac tinh k¥ thudit va phan tich hi¢u qua kinh t€ cia cluing khi su dung.

7.5.1. Tinh toin khéi luong van chuyén cna phan xuing co khi

Khi chon thiét bi van chuvén cdn phai xuat phdt tir khéi luong van
chuvén. Khoi lugng van chuyén ci nam duge tinh cho:

a) Van chuyén gifta cdc phan xudng (1ir phin xudng ché 1ao phoi 161
phan xuong c¢o Khi hoac tiy tat ca cdc phan xuong ché tao phdi téi kho chita
phoi tap trung).

by Van chuyén gilia cde nguyén cong (10 may nay dén mdy khic khi
gia cOng ca).

c) Van chuvén phot teo thanh trong 1 gio gia cong chi tict.
Khoi lugng van chuyén giila cic phan xudng Q (1 phin xudng ché
tao phot sang phan xuong co khi) duge tinh theo cong thuice:

Q=Yan, (110)

O day:
m. s6 chung loai ¢hi tict duge xudt ra tr phan xuodng ché tao phoi:

G

. khai tuong tho cua chi tét (kg);

N.. san lugng hang nam (chiéc).

Khoi lugng van chuyén gilta cdc nguyén cong q duge tinh theo cong
thic:

n

4= uN, (111)
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O dav:
n. 50 chiing loai chi tiet duge van chuyén trén mot bang tai:

q.- khor luong tinh cia chi i€t duge van chuyén trong phin xusng co
khi ¢ tat ca cdc nguvén cong ngoal nguyén cong thit nhat (¢ nguyen cong
iy can tinh khoi luong tho cha chj tiét),

Khoi tuong vin chuyen phoi Q, tao thanh & phan xwdng trong mot
10 gia cong chi tigt dugc tinh theo cong thijc:

n (} _ . N
Q.= Zﬂiltll 1 (112)

O dav:

m. sO ching loai chi tict gia cong trong phan xudnge:

G,. khoi lugng tho cua chi tiét (kg);

q,- khéi lugng tinh cha chi tiét (kg):

N.. san lugng hang niam cua chi tiét (chice).;

F. quy thoi gian {am viée hai ca cua mdy trong mét nim.

Vi du: tinh khoi lugng phoi tao thanh trong phan xudng khi gia cong
banh da coa dong co khi G, = 37 kg, ¢, = 26.3 ko, N = 160.000 chicc,
F = 3975 gion

37 -26.5) 160000

(37 - 36, o
= - @ . = £ 3()‘? T ‘(1
Q, 975 4 kg/gid

7.53.2. Chon thiét bi van chuyén giia cic nguyén cong

Thiet bi van chuyén gitta cic nguyén cong thusng la bang tai con
lan, bang xich i reo, cau tryc treo dién. cdu true trén dudng ray. v...v.

Thiét bi van chuyen gilia cdc nguyén cong phai c6 do én dinh cuo. cd
kha nang van chuyén nhanh chi tiét tr mdy nay sang may khic doéng thoi
phai ¢é kha nang tich trir mot sa chi tiét trong thoi gian dimg mady dé hicu
chinh hoac sira chia. Chon thiét bi van Chuwn gilta cdc nguyén cong phu
thuoe vao mute do lién tyc hay gidn doan cita khéi luong can van chu\»m
khaoi luong. hinh dang va khuon khé cua chi tiet, 16¢ do van chuveén. v.

Trong san xuat hang loat 16n va hang khai thuting chon bimg tai xich

treo. Loai thi¢t bi van chuyén nay rdt thich hop véi chi tiét ¢6 khai luong
<8 kg.

Trong sdn xuat hing loat vira thuding sir dung foai bang tat con lan vi
bang i 14,
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7.6. Thiét k& mat bang bé tri may

Tai liéu ban dau dé thi¢t k¢ mat bang bo tri mdy cla phan xudng la
quy trinh cong nghé gia céng co. s6 lugng mdy. kich thude khuén kho cua
mav.

Khi thiét ké mit bing bé tri may cua phin xuong can chd ¥:

- Chiéu dai quang dudng di cia cbi tiét gia cong phai ngan nhit.

- Phdi dam bao khé nang lap dat, sua chita va vin chuyén bat kv mot
may nao trong phan xuong.

- Pam bao cho ¢ong nhan ¢6 kha niang phuc vu nhiéu may.

- C6 kha nang lap dat thiét by cap phoi, thio phoi va van chuyén phoi
tr mdy nay sang mdy khide dong thol phdi ¢é kha nang van chuyén chi tiét
thanh pham t5i bé phan lap rép hodc khoe chia.

- C6 kha nang lap dit thiét bi don phoi va van chuyén dén mot phan
Xuong ri¢ng.

- Can chid y vdn de sua chira thi€t by, sita chita cdc trang bi cong nghé
va kiém tra d¢ chinh xac cOa ching. dam bdo viéc cung cdp dung cy vi mai
sac dung cu. cung cap dung dich tron nguoi. v...v.

Ty 1& mat bing bo tri mdy thudng 14 1:100 hoac 1:50.

Chieu dai ctia day chuyén cong nghé trong sin xuit hang loat doi véi
cac may ¢6 kich thuée trung binh 1a 40 = 60 m, trong san xuéit hang loat 16n
v hang khoi a 40 + 70 m. Chiéu dai t6i uu cua day chuyén cong nghé la
50 m.

7.7. Tinh céng sudt dién tiéu thu

Khi thi€t k& phan xudng co khi trong dé dn t6t nghi¢p sinh vién phai
tinh dugc cong suat dién tiéu thu caa tat ca cdc thiét bi trong phan xudng dé
cung ¢ip s0 liéu cho viée lap dat tram bién 1thé chung cia nha may.

Cong suat dién tiéu thu P, cta mot thiét bi nao dé duge xdc dinh theo
cong thic:
P=P. K, (113)
0. day:
P,,. cong suat dién tiéu thu danh nghia cua thiét bi (kW);

K,. hé¢ s6 tinh dén mic do va thoi gian stir dung thiét bi (chon theo
bang 52).
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Bang 52. He so K ding cho cac thiér D ticy th dien

o Loal thigt by nign thu di¢n ; tlsok,

+ Dong co mdy céng cu _ _ 62
i Dong co cua cde foai can cdu _ .13

| Chiv loai 1o nung L 0.6 o
L |

'_Lh__g]ung cao 1an _ | 0.3 o

| Dong co ciia cdc 1oai bang tdi, mdy bom. mdy nén khi | 675
Suarthong @i I 0.7 -
LAMdy han _ l_ 04 _ o
i et by chicu sang . | 0.8

Cong suat ticu thu dién trong mot nam ciia phan xuong la:
W=D Fmn (114)
O day:

F. quy thoi gian lam viéc cha thiél bl trong mdt nam tinh
(F = 280 ngiy x 8 gio/cu = 2240 gio);

m. 56 cu lam viéc cla thiél bi (m = 2):

1. ¢ 56 chal tai trung binh cua thiét bi Mm=05+07).

7.8. Thiét k& cho lam viéc

Khi thiét k& phan xudng co khi sinh vién phai ba tri 161 uu cic chéd
lam viec suo cho vira tiét kiem dién tich vira sir dung ¢6 hiéu qua.

Mol trong nhitng diéu kién dé 181 vu héa chd lam vice [a chon g (h
lam viéc. Tu the lam viéc c6 thé 1a "ngoi” hoac “ding”. Tu the “ding”
thuong gap khi lam viée vé6i siie nang Khoang 10 + 20 kG. Trong trudmg hop
nay kich thude viing lam viéc theo chiéu cuo 1 100 = 160 cm, theo phia
trude 12 35 cimn va theo phia sau 13 35 cm. Ché lam viée v6i tur the “dang™
cling phai ¢6 ché ngoi nghi khi giai lao.

Tu the “ngdi™ nén ding cho cdc cong vige ¢6 ste ning khoang 5 kG,
Theo quy chuin, kich thude ché lam viée VoIt the “ngdi™ 1 60 + 120 ¢m
(theo chiéu cao), 55 cm (theo mit trude) v 50 ¢m (theo mat sau). Khi lam
viée vai ste nang 5 < 10 kG c6 1hé dung tu the [am viée “ngdi - ding™.

o1 tong gia cong duoe gd trén mdy phat ¢6 do cao khoang 604
chieu cao cta cong nhan. Bing 53 1a chi¢u cao han may cin thi¢t cho cong
nhan khi lam viée o cde tu the “ngdi” hoic “ding™ khic nhau.
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Bang 53. Chicu cao ban mrdy (nin)

- . -

LLaw cong vice L 'II'flm HZUS1 ; —

L L L i Thap Trung binh '] Cao |

o vier ik thueong (o the ngot I: 700 ]' 725 | 750 il
C Cang viee chinh xde (urthe ugdn ) i! 900 | 950 | 10600 I
fan vice tren cie loai may (tu the ngoi) . RO0 | 825 !‘ 850 |
Lam viee wen cdc foar may (e the ding) ‘ 1000 ‘ 1030 100 |
Khi Jum viee ngudi cong nhan o thé phai di chuyén | 950 1000 ! &ﬁ[)_ll

Mit bang chd fam viée can ghi 16 ving lap dat mdy. cic tu dung dé
i, dyng cu. vat licu phy v..v. Cae dung cy thuong xuyén duge su dung phai
dat trong pham vi tam v6i coa cong nhan (35 + 75 ¢m). ¢on cdc dung <y
khdc it dong hon nén dat ¢ noi thuan gi cho vice di chuyén cia cong nhin.

7.9. An todn lao dong trong phén xudng ¢o khi

Trong d6 dn t6t nghi¢p phai st dyng cac thiét bi k¥ thuat va quy udc
16 chie dé dam bao an toan lao dong cho con ngudi. B¢ dat duge muc ticu
nawy cin ¢hd ¥ nhitng van dé sau:

I. An toan lao dong viv ve sinhcong nghiep.

- Xét dic tinh cta qud trinh san xudtl (b quan di¢m “nguy hiém doc

hai™

- Phan tich mat bang bé tri mdy clia phin xuong.

- Phan tich so d6 di chuyén cia cong nhin v dong vat li¢u.

- Ung dung cédc phuong phip don phoi tién tién.

- Chon sa d6 bio vé ludi dién va mo ta nguyén tac bdo dong khi co
SU €0,

- Phan tich ngan gon nguyeén 1y hoat dong cia thiét bi luu thong
khong Khi. hict b kiém tra nhiét do. do am va muc do o nhiém khong khi.

2. K¥ thuat phdng chdy. chita chay.

- Xac dinh chi tiéu san xuvit theo mic do nguy hiém cua nguy o
chdy no.

- Phan tich cdch lua chon k&t cdu nhia theo tiéw chi chong chay.
- Phan tich dic tinh cOa thiét bi phong chdy va thi€t by bio dong cua

phin xudng. 129
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- Phan tich cu (hé Khoing khong gian d¢ cap clu ngudi bi nan khoi
vime chiy no.

Ngodi nhtmg van dé¢ an toan lao dong viv phong chday, chia chiay neu
rén con can phar chd ¥ dén van ¢ an todn vi phong chiy, chia chiy clia
cdc hict bi Tade, thi¢t bi si¢u am. thi¢t bj plasma v...v. Khi dé cip dén nhing
thict bi nay can tham khio ¥ ki (0 vin cta cde nha chuyén mon.

| 30



Chuong 8

TINH TOAN PO CHINH XAC NGUYEN CONG

8.1. Sai s6 tdng cdng

Xic dinh sai s& gia cong dé danh gid do chinh xdc cha qui trinh cong
nghé dugc thuc hién doi v&i cdc nguyén cong ¢b do chinh xéc tir cap 1 dén
¢ap 4 (cip 1 ¢6 do chinh xdc cao nhat). Gia cong chi i€t ¢6 d6 chinh xac rir
cép 5 dén cap 7 wrén mdy cat kim loai khong cé gi khé khan, do d6 khong
can phai tinh todn do chinh xdc. Khi tinh todn d¢ chinh x4c clia nguyén cong
can phai dam bao dé sai & tOng cong khong vurot qué dung sai nguyén cong.

Sai s8 tong cong (hay trudng phan bo cua kich thude gia cong) khi gia
cong trén médy duge diéu chinh san trong san xudt 16n ¢6 thé duge xdc dinh
theo cong thiic sau day:

by =A, +.JA + Ay +Egy (115)

O day: Ay - sai sO gia céng tdng cong (um),
A, - sal s do man dao gay ra (um);
A, - sai 50 do cdc y&u t6 ngdu nhién gay ra (um) nhu: hrong du gia cong

khong déu, do cing vat liéu khong déu, do cing viing cua hé thong cong
nghé va sai s6 hinh ddng clia chi tiét;

A ;- .sai s diéu chinh may (pm);

£ 4 - sai s6 gd dat phoi (um).

8.2. Xac dinh sai s6 do mon dao gay ra

Trong qud trinh gia cong dao bi mdn do ma sdt gilta bé mét dao véi phoi
v bé mat gia cong. P& danh gid do6 mdn kich thude ngudi ta dua ra khdi
niém d6 maon tuong déi U,

Sai s6 do mon dao gay ra duoe tinh theo cdc cong thifc sau day:
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+ Khi gia cong cung mat phia:

Ug.d
= 116
1000 (H0)
+ Khi gia cong hai phia:
2.U,d
A, = Y (117)
1000

G day: U, - d6 mdn twong d6i cua dao ( gm/km ),
! — chiéu dai cit (m).

Pai luong mon trong déi cua dung cu cét (cta dao) U duge xac dinh theo
cic bang 8.54 va 8.35.

Bang 54. Gid tri U, khi tién tinh ( g /km )

Vat ligu gia cong T
Vat liéu dao ) Thép hap . Gang co HB
Thép cacbon Kim Gang xam 275 - 400
TBOKE 2-4 2-4 - -
T30K4 3-4 4-6 ;
T15K6 5-7 9-10 - -
T5K10 8 12-13 - -
BK9 . 65 ] )
BKS8 - l 17-25 13-14 -
‘ BKB - “ - 14 _
! BK4 - ‘ 25-30 - ;
‘ BK3 - ‘ 9-10 6 16
\ BK2 - ' - 4-26 12
l 1IM-332 | 0,5-1 \ 1-6 - | 9
‘. Ghi chii: Thép cachon c6 ag = 50 + 60 KGmm?Z. |
‘ Khi t5¢ d6 cat V = 100 +400 m/phat. Thép hop kim co Og = 92 + 110 kG/mm’
\Ldi V = 100 + 200 m/phit. Gang xam cé HB = 187 207 vdi V = 50 + 150 miphut.
Gang nhiét luyén co HB = 375 +400 Ung vdi tién tinh méng.

i
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Bang 55. Gid tri mon neong doi cia da mat Uy, ( pam [km j

Vat ligu ‘ |

' [ | . o, ‘
Chi tiét gia cong Ba mai J.
Thép 45 14A, 24A 0,03 |‘
Gang nhiét luyén 14A, 24A 0,04 ‘
Hop kim mau 14A, 24A _ 0,04 ]

Lugng mon tuong d6i khi phay duge xdc dinh theo cong thitc:

100
Unphay :(I+F]UO (118)

$ day: B — bé rong phay (mm).

Luong mon tuong doi cliia dao doa Uy, = 0,005+ 0,008 gm/km.
Chiéu dai cit duge tinh theo cdc cong thirc sau day:

Khi tién:

[ = mdl.n (119)
10005,

Khi phay bing dao phay mat dau:
L.B.n

I= (120)
1000S,
Khi phay bang dao phay try:
_ z.D.L.n (121)
1000,
Khi mai vo tam an dao doc:
ng.ngl.n
= Pangg L (122)
10005,
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Khi mai tron ngoat an dao doc:

/= g nyLink

(123)
1000n,.S, S,
Khi mai vé t4m an dao ngang:
A, .ntnk
}= gy Lok (124)
1000S.S,
Khi mai phang bing dd mai dang dia:
o m,.ny.Bitn (125)
1000n, .S, S,
Khi khoan, khoét va doa:
- 7DLa (126)
10008, .
Khi chudt:
L
]=—9 (127)
1000

O day: d - dudng kinh clia bé mat gia cong (mm);
L — chiéu dai gia cong ké ca chiéu dai an dao vi thoat dao (mm);

n ~ s6 chi ti€t trong loat duge gia cong trong khoang thoi gian giita
hai lan diéu chinh may;

Sy -an dao doc clia dao hoac chia chi tiét (mm/vong);
B — b€ rong phay hodc mai (mm):

D - dudng kinh dao phay (mm);

D, - dudng kinh d4 mai (mm);

n, - 86 vong quay cla dd mai (vong/phiit);

n, ~ s¢ vong quay ciia da dan (vong/phiit);
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S, — luong chay dao theo phiit {mm/phut);

{ — lugng du gia cong mot phia (mm);

k — he s6 ra khoi vung hoa lira (k = 1,1+1.3);

n, — 56 vOng quay cia chi tiét gia cong (vong/phit);
S, - an dao ngang trong mot hanh trinh kép (mm):
n, — s6 hanh trinh kép cta ban may trong mot philt;

S, - an dao cha dd mai trong mot hanh trinh kép theo bé rong cla
bé mit gia cong (mm);

I, — chidu dai phan lam viéc ctia dao chudt (mm).

Chiéu dai cit (quing dudng cat) clia céc phuong phdp gia cong khéac ¢
thé dugc xéc dinh theo cong thic:

[=vTyn
3 day: v - t6¢ do cat (m/phat);
T, - thoi gian ¢6 ban (phdt).
1 s& chi tiét trong loat dugc gia cong giifa hai }an diéu chinh mdy.
Bang 56 1a lugng mon dao cho phép khi gia cong loat chi tét.

Bang 56. Gid tri mon dao cho phép khi gia cong loat chi riét (um )

Kich thuéc gia cong Lugng man dao khi gia cdng i\

(mm)

Méng Gia cong mét 1an

<30
30-80
.80-180
180-360

360-500
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8.3. Xac dinh sai $8 ngau nhién

Sai 0 ngau nhién &, dugc xdc dinh theo cdc bang 1ir 57 dén 61.

Bang 57. Sui 56 ngdu nhién A khi gia cong {rén cdc loat mdy tién (um )

Kich

|

Gia cong trén may tién

Gia céng trén may tien ravonve
va may tigén tus déng

thuéc 'I;L-"(’k"é; Db ciing vitng clia hé thing céng nghé (KG/mm) h
(mm) ’ a00.600 | 600 1000- 600- ‘ 1000- | 1500-
\ 1000 1500 1000 | 1500 | 2500
1018 | 510 37 23 16 2 | 2 13
10-15 38 24 17 44 27 14
18-30 5-10 40 26 17 48 20 14
10-15 41 27 18 50 30 15
30-50 5-10 43 29 18 54 32 15
10-15 44 30 19 56 33 16
50-80 5-10 46 32 19 60 35 16
10-15 47 33 20 62 36 17
80-100 | 5-10 49 35 20 66 38 17

Bang 58. Sai s6 ngdi nhién A, khi gia congtrén mdy mal tron va may madi phéng( um J

Gia cdng trén may mai tron \ Gia céng trén may mai phang ‘
t:i?;c Luc ¢t P& cimg vimg cla hé thdng céng nghé (kG/mm) “
{mm} Py (k&) { 700- 1200- 2000- 1500- 2500- 3500-
| 1200 | 2000 | 3000 | 2500 | 3500 | 5500
10-18 - 12 9 8 - - -
18-30 - 14 11 8 - - -
30-50 - 16 13 10 - -
50-80 - 18 15 12 - - -
80-120 - 20 17 14 - - -
1-3 5-10 - - - 24 15 12
- 10-15 - - - 23 14 11
3-30 5-10 - - - 19 12 10
- 10-15 - - 20 13 11
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Bang 59. Sai s¢' ngane nhién A khi gia cong trén mdy phay va mdy mai vo tamf um )

' Gia céng trén may phay Gia cong frén may mai vd tam
t?:éhc PR ciing viing (kG/mm) Lo ot D6 cimg vimg (kG/mm)
{mm) P, (kG) 400- 700- 1000- P, (KG) 2000- 3000- 4000-

700 1000 1500 3000 4000 5000
6-10 5-15 64 46 24 2-8 27 18 9
>15 66 438 26 6-12 28 19 9,5
10-18 5-15 70 52 30 2-6 30 21 10,5
=15 72 54 32 B-12 31 22 11
18-30 5-15 76 58 36 2-6 33 24 12
>15 78 B0 38 6-12 34 25 12,5
30-50 5-15 82 64 42 26 36 27 13,5
>15 84 66 44 6-12 37 28 14
50-80 5-15 88 70 48 2-6 3% 30 15
=15 90 72 50 §-12 40 31 15,5
80-120 | 5-15 94 76 54 2-6 42 33 18,5
i P »15 96 78 58 6-12 43 34 17

Bang 60. Sai 56 ngdu nhién A khi gia cong trén mdy doa 168 hap. B¢ citng vitng
ciia hé thong cong nghé 300-400 kGlmn?®, luc cdt P, 167 1kG

Kich thude doa 10-18 mm 18-30 mm 30-50 mm 50-80 mm
d {mm)
A, {pm) 15 16 17 18

Bang 61. Sai 56’ ngdu nhién A khi khoan, khoét, doa va chudi( um )

Cac phuong phap gia céng Dudng kinh 16, mm
| 1-3 3-6 §5-10 10-18 18-30
Khoan khéng cé bac dan hudng 100 120 160 210 270
Khoan cé bac dan hudng a0 105 115 130 145
Khoét - - 90 110 130
Doa mét lan - 25 30 35 35
Doa hai lan - 13 14 15 16
Chudt mét 13n - 25 30 35 40
Chu6t hai lan - 13 14 15 16
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8.4. Xac dinh sai sé diéu chinh may

Trong thuc t& ngudi ta ding hai phuong phap di€u chinh may:

- Diéu chinh dong theo chi tiét cit thir.

- Biéu chinh tinh theo dudng.

Sai s6 diéu chinh déng A, duge xdc dinh theo cong thic sau:

A=A+ AL+ A

O day: A,- do léch clia tam phan bé kich thude cha céc chi tigi cit thir so

Va1 tam dung sai (pm );

(129}

A, - sai s8 diéu chinh vi trf cia dung cu cat trén mady (um );

A, - sai s6 do céc chi tiét cat thir (um ).
Po léch chia tam phan b6 kich thude clia cée chi i€t cat thir A, duge xdc

dinh theo coéng thirc:

A

ﬁl-_——'\/—ln_;.

(130)

$ day: A - sai s6 ngdu nhién da dugc néu & trén va xdc dinh theo céc

bang tir 57 + 61.
m — s6 luong chi tiét cit thir (m = 3+ 5 chi ti€t).
Sai s6 diéu chinh vi trf clia dung cu cit A, phu thudc vao phuong phap

diéu chinh va duge xdc dinh theo bang 62.

Bang 62. Sai s diéu chinh dung cu cdt A, (pm }

Phudang Mbt phia Theo dudng Phueng Mot phia Theo dutng
phap diéu kinh phap didu kinh
chinh chinh
Theo vanh Theo déng
chia o hd so cb
{mm} chia dé
(pm)
0.01 5-10 10-20 1 2 4
0,02 10-15 20-30 2 5 10
0,05 15-30 30-60 5 10 20
0,t-0,5 30-70 - 10 15 30
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Sai s6 do A, co thé lay bing sai s6 gidi han cia dyng cu do. Dung cu do

dé diéu chinh dong c6 thé duge chon theo bang 63, con sai s¢ gi6i han khi do

¢6 thé chon theo bang 64.

Bang 63. Dung cu do dé diéw chinh dong

r Dung sai gia céng (mm)

Thang chia cta dung cu do ‘

Dung cu do dé& didu chinh
dang (mm) |
=05 Thude cip 0,1 ‘
0,25-05 Thudc cap 0,056
0,05-0,25 Panme 0,01
0,01-0.05 Péng hd so 0,01-0,002 ‘
0,005-0,01 Dung cu do quang hoc 0,002-0,001 |

Bang 64. Sai s¢ gidi han ciia cdc phiong phdp do chiéu dai

Can mau Sai 56 giéi han () (m )
Loai dung cu do Cép Khoang kich thudc (mm)
Loai | ohinh | 440 | s0.80 | 300-
Xac 500 4|‘
3 0 0,35 0.6 1,8 |
May do kich thugc dusng kinh ngoai 4 1 0.4 0,8 3
5 2 07 13 45
3 0 - 1,1 -
May do kich thude dudng kinh trong 4 1 - 1.3 -
5 2 - 1.8 -
3 0 0,5 0,8 18
4 1 0,6 1 3
May do c6 thang chia 0,001mm
5 2 07 1.4 45
6 3 1 2 8
4 1 9 1,4 3,5
May de cd thang chia 0,002mm 5 1.2 1.8 5
6 3 1.4 2.5 8
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Tiép bang 64

Can mau Sai sd gidi han (£} (um) |
Loai dung cu do Ca?'p Kheang kich thude (mm)
Loai | chinh |4 46 | s50-80 | 300-
xac 500
5 2 2 2,5 5
May do c6 thang chia 0,005mm
6 3 2,2 3 8.5
Péng hd so cd thang chia 0,001mm:
Cap chinh xac 0 6 3 10 10 13
Cap chinh xac 1 B 3 15 15 16
Céap chinh xac 2 6 3 20 20 22
Dang hd so dé kiém tra kich thudc trong 6 3 16 17 20
Panme cép chinh xac 0 - - 4.5 6 15
Parme ¢8p chinh xac 1 - - 7 9 25
Panme cédp chinh xac 2 - - 12 14 35
Thuée do trong ¢ép chinh xac 1 - - - 18 35
Thude do frong cép chinh xac 2 - - - 20 45
Thude cap cd thang chia 0,02 do kich - - 40 45 70
thuéc ngoai
Thudc cap ¢6 thang chia 0,02 do kich ) ) ) 60 a0
thudc trong
Thudc cap co6 thang chia 0,05 do kich - - 80 90 110
thudc ngoai
Thuéc cap co thang chia 0,05 do kich } ) ) 130 150
thudc trong
Thudc cap cé thang chia 0,1 do kich - - 150 160 230
thudc ngoai
Thudc cap cd thang chia 0,1 do kich ) ) ) 230 200
thude trong
Ghi chu; dé xac dinh sai s§ A, can nhén s6 higu trong bang véi 2
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Sai s& didu chinh finh A, theo dudng dugc tinh theo cong thic:

A =N +A, (131)
O day: A, - sai s& do sai s6 ché tao va g4 dat dudng gay ra (um );
A, - sai 0 gd dat dung cu theo dudng (pum ).
Sai s& A, dugce tinh theo cong thic:
A, =A, + A,
®) day: A, - sai $0 ché tao dudng (pm );
A, - sai s0 ga dat dudng (pm).
Sais6 A, =10 +20 pm vasaisd A =10 +20 pm.

Sai $0 gd dit dung cu theo dudng A, phu thudc vio phuong phap ga dat
va duge xde dinh theo bang 65.

Bang 65. Sai s¢ gd ddt dung cu theo dudng A, (um)

Phuong phap ga dat dung cu Theo mot Theo dudng
phia kinh
Kep dao bing vit sau khi cham vao dudng 100-130 200-260
Puia dao cham trye tiép vao dudng 20-30 40-60
Dao va dudng cé khe hé nhd cin bang gidy 10-20 20-40 |
Dao va dudng ¢ khe hd nhd can thép 7-10 14-20
Dao va dudng co khe hd nha déng hé so 5-15 10-30

Khi diing dung cu ¢ét dinh kich thude (dao khoan, dao khoét, doa doa, dac
chudét, dae phay rinh, v.v) sai s6 di€u chinh tinh A, dugce tinh theo cong thitc:

A =N +A, (133)

3 day: A, - sai s6 ché tao dung cu, sai s6 nay bing dung sai ch€ tao chiing
theo kich thude va duge xac dinh theo bang 66 (um ),

A, - sai s0 gd dat dung cu duge xdc dinh theo bang 67 (um ). Sai

sG A, chi duge tinh cho truéng hop dung cu duge kep cimg

trén mdy. Trong trudng hop ding dao tu lua (dao doa tu lua,
dao chudt v.v) thi A,=0.
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Bang 66. Sai s6 ché’1ao dung cu dinh kich thitée A dé gia cong 16 (dung sai duong
kinh dung cu theo pm )

.r | '
| Budng | Dao khoan Dac doa dé gia cong 16 Dao chudt dé gia |
‘ kinh ‘ rudt ga theo cac cdp chinh xac | cdng 16 theo cac cap ‘
l danh L : chinh xac ‘
" ——— Dao !
,ng:a | P56 | B0 | knoet |
cdadung | yin | chinh
cu (mm) ‘ . ) 2 2a 3 2 2a 3
xac Xac
|1 cao thap
| ]
36 - ‘ 18 30 - 4 5 8 - - -
8-10 22 36 - 4 B 9 - - - \
10-18 ‘ 27 43 35 5 8 11 5 8 10 ‘
18-30 | 33 | 52 45 6 9 13 5 8 | 10 l
30-50 | 3 62 50 7 14 16 8 10 | 10 “
50-80 46 74 60 8 13 19 8 10 | 16 |
so-120 | - ; 70 o | 15 | 2] w0 | 18 | 20
120-160 \ - - - - - - 10 16 | 20

Bang 67. Sui 36 gd cdt dung cu dinh kich thude A, {pm)

|
Pudng kinh hojc bé réng chi tiét (mm} J
Dung cu cét )
1-3 3-8 6-1C 10-18 1 =18 4l
Dae khoan 40 40 50 50 B0
Diao khoét 30 30 40 40 50 \
‘Dae phay dia 40 50 60 70 70 J‘

Trong trudng hop khong xdc dinh duge céc thanh phdn cla sai s6 dicu
chinh thi c6 thé chon sai s6 diéu chinh trung binh cho phép (bang 68) 1am
téng sai s6 diéu chinh may.
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Trong bing 68 cdc gid tri nho duge chon khi gia cong cdc phoi cd do
chinh xéc tuong d6i cao, cdn cac gid tri 1én dugc chon cho truong hop Gl

cong cac phoi c6 do chinh xdc thap.

Bang 68. Sai s6 didu chinh trung binh che phép [A] ding che dunyg cut ¢di co b (um )

Kheéng kich Bic tinh gia ¢bng
thude (mm) Tho Tinh Siéu tinh C&t mot Idn
<30 40-100 10 5 20
30-80 60-150 20 6 25
80-180 80-200 30 7 30
180-360 100-250 40 8 40
360-500 120-300 50 10 50

8.5. Xac dinh sai s& ga dat chi tiét

Sai s& ga dat chi tiét duge xdc dinh theo cong thic (60) & chuong 5. Tuy

nhién, dé don gidn héa qud trinh tinh todn c6 thé chon sai s6 gd dat

Ew=|5377

5 (& day 812 dung sai ciia kich thude gia cong) hodc néu bo

qua sai 8 ctia dé gd thi sai s6 ga dat € ,¢0 thé tinh theo cong thic:

_fa2, 2
= Es +E

O day: €, - sai s6 chudn (um );

(134)

€, - sai s6 kep chat (pm ) duge x4c dinh theo cic bang 21, 22, 23
v 24 (xem chuong 4).

8.6. Mot s6 vi du tinh sai s8 gia cong téng cong

Viduy 1.

Xdc dinh d6 chinh xéc khi tién truc ®60+0,12 ¢6 chiu dai 100 mm trén
mdy tién, s& lugng chi tiét 1a 40. Vat liéu chi ti€t 1a thép 45. Piéu kién gia
cong: do cimg vimg clia mdy 1000kG/mm, dao hop kim cing T30K4, lugng
du gia cong 0,5 mm (lugng du mot phia), lugng chay dao 1a 0,1 mm/ vong,
fuc cdt P, = 6 kG, diéu chinh mdy theo chi ti€t ciit thir (diéu chinh dong),
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kiém tra dudng kinh cua chi tiét bing panme cé do chinh xdc cap L. diéu
chinh kich thudc gia cong (khi di€u chinh méy) nhd vanh chia do cha may cé
thang chia 0,05mm, chi 1iét duge ga trén hai mii tam, chiéu dii gia cong co
(inh ca chiéu dai an dao va chiéu dai thodt dao faL =110 mm.

Bai giai:
Sai 56 gia cong téng cong duge xic dinh theo cong thitc:

A2 2 7
Ay =A+ AL+ Ay T Egg

1. Sai s6 do modn dao gayra A :
y L 2Uyd 23809
™ 1000 1000
G day: { — quang dudng cat:
_rmdlLa 3,14.60.110.40 _ ongh 1
10008, 1000.0,1
PO mon wong doi cda dao dugc xdc dinh theo bang 54
U, =3 um.

=50 um

2. Sai s6 ngiu nhién dai véi kich thude ®60 khi do ciing viing cla
médy 1000kG/mm va lyc cit P, = 6 kG duge xdc dinh theo bing 58:
A, =30 pm.

3. Sai s6 diéu chinh may

A=A+ AL+ A = 1437 +40% +18° =46 pm

O day: A, - duge xdc dinh theo cong thic (130):

"£=l4,3 pm

At'l
Im
A2

= 40 pm, cdn theo bang 64 ta c

A =
Theo bang 62 ta ¢0
A, =92=18pm.
4. Khi g chi i€t trén hai mii tam thi sai s6 ga dat £ ,=0.
Vay sai 6 gia cong tong cong

¢ =50++327 +46° =106 pm

Néu so sanh voi dung sai chia kich thude (§=0,12=120 um) thi ta thay
trong trudng hop nay, do chinh x4c gia cong duge dam bao bdi vi Ay < 6.
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Vidn2.

Xéc dinh do chinh x4c khi phay mat phang dat kich thuéc 50, bing dao
phay mat diu. S§ chi tiét 1a 70, vat liéu chi tiét 1a thép 45, Chieu dai phay ¢6
tinh ¢4 chiéu dai 4n dao va thoat dao L = 150 mm, bé rong phay B = 80 mm.
Diéu kien gia cong: do ciing vimg cia may la 1500 kG/mm, dao phay dugc
lap manh hop kim cimg T15K6, lugng du gia cong 1a lmm, heong chay dao
120 mef\*ong luc cét P, = 15,6 kG, kich thudc ducc diéu chinh nhe dé g4,
chi i€t gia cong duoe g4 trén cdc phién ty (bé mit chudn di qua gia cong),
d6 gd diing co ciu kep khi nén, chudn dinh vi va chuin do ludmg triing nhau.

Bai giar:
Sai s6 gia cong tong cong duge tinh theo cong thic:
By = Ay + /AL + A + &gy
I. Sai s6 do mdn dao gay ra A

_ Ugd _11,25.4200
"1000 1000

=47 um

O day: quing dudng cit | khi gia cong chi tiét duge xdc dinh nhu sau:

LBn  150.80.70

= = =4200m
10008, 1000.0,2

Lugng mon tuong doj Uy, cua rang dao phay:

B gt

‘Theo bang 54 tacé Uy =5 um,

2. Sal 56 ngau nhién A khi gia cong kich thudc 50, do eling viing cﬁa
may la 1500 kG/mm va lyc cit P, = 15 kG duge xdc dinh theo bang 59:
A =44 um .

3.8ai 56 di€u chinh mdy A
A=A, +4] + A
o) day: A, - do chinh xdc cua ¢if so dao (A, =10 pm ):
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A, - gi6i han cta kich thuée gia cong theo hé 16 (tr 6 dén 10 pum ).
o) day tachon A, =6 um.

A;- sai s6 gd dat dung cu cit duge xdc dinh theo bang 65
(A, =7 pum).

Nhur vay:
A,=N10*+6>+7° =136 um
4. Sai s6 ga dat chi ti€l ¢
E =& &

Trong tritdng hop nay chuén dinh vi tring véi chuan do ludong do dé:
g, = (. Sai s0 kep chat g, dugc xic dinh theo bang 24 (£, =60 pm ).

Do d6, sai 6 gia cong tong cong Ay sé la:

Ay =47 +4/44% +13,6> +60° =123 pm

Vi Ay> 8(123 > 100 um ) cho nén d¢ chinh xdc clia nguyén cong khong
dam bio. DE dam béo do chinh xdc gia cong cé thé giam s6 chi tiét trong
loat n tlr 70 xuéng 35 chi ti€t, ¢6 nghia 12 sau khi gia cong xong 35 chi tiét
cdn phai di¢u chinh lai dao phay. Khi d6 A =23 pm, con Ay =100 um,
nhu vay d6 chinh xic gia cong duge dam bao.

Vidy3.

Xéc dinh d6 chinh xdc khi mai truc bac ¢6 dudmg kinh ®40 ., chidu
dai 30 mm trén mdy mai tron ngodi véi s chi tiét n = 100 chi ti&t. Vat lieu
chi i€t la thép 45, luong du gia cong t = 0,1 mm. Diéu kién gia cong: do
ciing ving cla mdy mai: 2000 + 3000 kG/mm, d4 mai c6 k¥ hiéu 24A véi
dudng kinh ®©250mm, luong chay dao ngang S, = 0,004 mm/vong, s6 vong
quay cua d4 3000 vong /phiit, s8 vong quay cta chi tiét n_ = 200 vong/phiit,
di€u chinh mdy theo chi tiét cit thir (diéu chinh dong), dung cu do 6 thang
chia [a 0,001 mm v6i ¢ap chinh xdc I, dé diéu chinh mdy cir Gung vanh chia
do cé thang chia 0,001, chi tiét duge g4 trén hai miii tan,,

Bai gidi:
1. Sai 56 domon dao gayra A, :
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_2.Upl2.0,03.38268

m > HIT
1000 1000
G day: quang dudng cit khi gia cong loat chi tiét 1 bang:
- JT.Dd .I‘ld.t.n.K
©1000.0,.S,

i (D, - dudng kinh dd; n, - s8 vong quay cua dd; t — lugng du gia cong; n —
0 ¢hi tiét trong loat; K — hé s8; n_ — s& vong quay cua chi tiét; S, — lugng an
dao ngang).
= 3,14.250.3000.0,1.100.1,3
1000.200.0,004

=38268m

Theo bang 55 ta ¢6 46 mon tuong ddi cua dd mai U, = 0,03 um /km.

2. Sai s6 ngiu nhién cia kich thudc @ 40 va dd cing viing cia may
16n hon 2000 kG/mm duge xdc dinh theo bang 57: A, =10 pm .

3. Sai s6 diéu chinh may A, :

A=y B+ A+ A =52 4107 +122 =113 pum

G day: d6 léch cha tam phan bo A, khi s6 chi 1iét cit thirm = 5:
A, 10

A= _\/__r; = —:[-; =5 um,

Theo bang 62 tacé A=10vatheo bang 64 tacd A, =0,6.2=12 uym
4. Sai s6 gé dit chi ti€t £, = 0( chi ti€1 duge gd trén hai mili tam).

Nhu vay, sai & gia cong 16ng cong Ay :

A =23+4107 1137 =173 um
Ta thdy Ay =8, do d6 do chinh x4c gia cong dugng dam bao.
Vidud,

Xdc dinh do chinh xac khi doa 16 ®20**"** bang dao doa thép gié P18. S6
chi 1161 trong loat n = 65, vat liéu chi ti€t 1a thép 45, chiu dai gia cong L =
25 mm.

Diéu kién gia cong: luong chay dao doc S, = 0,8 mm/vong, dao duge kep
tu Iua,
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Bui gidi:
Sai s6 gia cong 1ong cong A dugc tinh theo cong thiic:

Ac =A + A, + Ay tEq4

I. Sai s6 do mon dao gayra A :

Uyl 8.127
m =" = = l “_m
1000 1000
3 day: [ = z.DLn _ 3,14.20.25.65 ~1927m

10008, 1000.0,8
va do mon tuong d6i U,= 8 um /km.

2. 8ai 56 ngéu nhién ddi véi doa hai lan ®20duoce xde dinh theo
bang 61 1a A =16 um.

3. Sai 58 diéu chinh mdy A, ;
A=A +83 =62 +07 = 6 um

G day: A, - sai s6 ch€ tao dung cu dugc x4dc dinh theo bing 66

A, - sai s6 gd dat dung cu (A, =0 vi dao duoc kep ty lua).
4. Sai s6 g4 dat chi ti€t ¢ ,,= 0 (doa tu lya cho nén £€,=0)
Nhu vay, sai s6 gia cong 16ng cong la:

As =1+416° +6” =18 pm

Néu so sinh A v6i dung sai nguyén céng 8 = 0,023mm = 23 um ta thay
nguyén cong dam bdo do chinh xéc an toan (A¢ <§).

8.7. Phan tich dd chinh xac va dé &n dinh cla nguyén céng
8.7.1. Xéc dinh cdc thong s¢ chia quy fuat phan bo thuc nghiém

Khi gia cong co phan Ién céc thong s6 cha chat luong phiu b6 theo quy
luat chudn (qui luat Gauss) vi qui luat léch tam (hay qui luat Maxvel).

Ham vi phan cha qui luat phan b6 chuan ( qui luat Gauss) ¢6 dang:
)
p(x)=——e 20’ (135)
o2x
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O ddy: o - sai léch binh phuong trung binh cha dai lugng ngau nhién x tur
X

Qui luat Gauss 1a qui Juat hai thong sg.
X - gié tri trung binh cla dai luong ngéu nhién x.
Qui luat phan bd l&ch tam 12 qui luat luon Judn duong.

Trong trudng hop nay dai lugng ngiu nhién R la téng hinh hoc cla hai dai
luong (X,y) thudc qui luat léch tam hodc ba dai luong ngdu nhién (X, y, z)
thudc qui luat Gauss.

Cin nhé ring cdc thong s& phan bo theo qui luat Gauss la kich thudc
chi€u dai, dudng kinh, chiéu cao, do nhém bé mat gia cong, v.v, cdn céc
thong s& phan bo theo qui luat léch tam fa sai s6 hinh d4ng hinh hgc, sai s
vi tri tuong quan ( 4o ddo hudng kinh, do dao mat ddu, do song song, dd
vuong goc, V.v).

Ham s6 phan bd cha dai lugng ngdu nhién R thude qui luat léch tam cé
dang:

r?

FR)=1-e (136)

O day: o - sai léch binh phuong trung binh cha cdc gid tri X va y ¢0 cung
phan bs: =0, =0,.

Qui luat kech tam 13 qui luat mot thong so, vi vay dé tinh gid tri nglu
‘nhién R chi cin biét mot thong s6 o ¢6 lién quan véi R va o theo cdc biéu
thire sau:

(137)

cR=ch—% (138)

G day: R - gi4 tri trung binh cia dai Iuong ngau nhién R;
o - sai lech binh phurong trung binh cua R tir R.
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Trong qud trinh nghién ciu d§ chinh xac gia cong bing thuc nghiém cin
dua ra uid ihuyét vé qui ludt phan bo, sau dé {mg dung phuong phap todn
thong ké dé khang dinh tinh ding dan clia gia thuy€t dua ra.

Pé xdc dinh duoc qui fuat phan bé va céc thong s6 ciia qui luat thi cdn
kiém tra loat 1dn chi tiét duoc gia cong trén may da diéu chinh san. Can nhd
ring, s6 luong chi tiél trong loat duge kiém tra cing lon thi do chinh xéc va
dé tin cay cha phuong phdp nghién citu cang cao.

Céc thong 6 ciia qui luat duge xde dinh theo cdc cong thic sau day:

Gi4 tri trung binh X:

h > my
2m,
néu két qua do dugc ghi theo gid tri tuyét ddi va theo cong thite:
2.my,
2.m

Khi két qua do duoe xdc dinh tir gée tinh toan x,,

X=v, (139)

X=Xy +Yy+h (140)

Sai léch binh phuong trung binh S:
S=h Zm](yl) _ ZmY1 (141)
Zmi Zmi

O day: h — khoang chia (mm), vi du, tir 50 d&n 55 thi khoang chia h = 5;

m — tdn s6 trong khoang chia,
50+55

y, — diém giita cha khoang chia (vi du: =y =52,5)

y, — g&c tinh toin m&i ma tir d6 thudng chon diém giita cha khoang
chia nao ¢6 tén s cao nhat.

Pai luong y' 1a s6 thit tr cla cdc khoang chia tinh tir O dén phia 16n voi
dau (+) va tir O dén phia nhé véi dau (-). S6 y',= 0 img véi khodng chia ma
diém giira dugc chon 1a géc tinh todn y,.

Vidul.

Két qui do kich thude 16 @90750% cia may o cdu trude cua may kéo
(hinh 35) dugc ghi va dirge tinh todn trong bang 69. Gia sir rang kich thudc
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phan bé theo qui luat chuan. Sau khi doa tinh cin kiém tra 120 chi tiét. Sai s6
ctia kich thuéce duoc tinh tir kich thuée danh nghia X, = 90 mm, ¢6 nghia la
chi tinh sai s6 so v6i kich thuéc danh nghia. :
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Bang 65 ' i Jdn tdn s6 thuc nghiém va mémen phdn bd ciia qui ludr Gauss

l

:;oang CZ; Tan s6 m Yi Y m;y"; M (yli )2
1 2 3| 4 5 6 7
57 | -54 . 1 | 555 |5 -5 25
54 | -51 1 |-525 | -4 4 16
-51 -48 - 5 49,5 3 -15 45
48 | -45 X 12 | 465 |-2 -24 48
45 | 42 iZI X X 31 | -435 | -1 31 31
42 | -39 Xi X1 IXID s (405 o 0 0
39 |36 Xl X 20 |35 |1 20 |20
36 |-33 /] o |-345 2 18 36
33 |30 i 7 |35 |3 21 63
30 | -27 0 |-285 |4 0 0
21 | 24 1 |55 |5 5 25
Téng - 120 - - -15 309
Khi kiém tra §20 chi tiét ta ¢ sai s& gidi han X, = -25 pumvi X, = -

WEax

57um, tir d6 khoang phan tén R = 57 - 25 = 32pum . S6 lugng khoang chia
duoc chon 13 11 vé6i gid tri cha mdi khoang chia h = 3 pm . Céc khoang chia
c6 thé duge viét theo kich thude hodc chi theo sai s tinh tir kich thudc danh

nghia (& bang 69 chi ghi sai s0 tinh tir kich thuéc danh nghia). G cot thi 2 -

(bang 69) ta tinh s6 luong chi tiél c6 sai s6 nam trong ting kKhoang chia va
tdng s& chi 1ét ¢ cling sai & trong timg khoang chia dugc ghi vao cot s6 3

clia bang 69. Pay chinh Ja tan s6 m,.

Ta chon y, = 40,5 (diém giita cia khoang chia cé m, 16n nhat). Cot 50 4
(bang 69) 1a diém giita cha cdc khoang chia. Cot s& 5 ta lam nhu sau: tai y, =
40,5 ta chon y', =0, tir O theo chiéu tang ta dat cic 56 1, 2, 3, 4, 5, con theo
chiéu gidm ta dat -1, -2, -4, va -5. Cot s6 6 (bang 69) la tich ctia m,.y";, con

cot 56 7 1a m,-(y']-)z. 3 cudi cée cot 3, 6, 7 ta ¢6 téng cdc thong s6 m;, m,.y',

Va ml (yll )2 *
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Ta x&c dinh cdc thong s6 X (gid trj trung binh) v s (sai léch binh phuong
trung binh) theo cdc cong thite (140) va (141):

X =90-0,0405+0 003713 =89.959mm

s = 0,003 @—[ ]5] = 0,0048 mm
120 L 120

Dua theo s6 [ugng cua bang 69 ta dung dudng cong phan bd thuc nghiém
(dudng gap khic wén hinh 36). Ta thiy hinh ddng dudng cong phéan bd thuc
nghiém 1 giong nhu dudng cong phan bs chuén, tuy nhién cin phdi tinh todn
vit xdy dung dudng cong ly thuyét thi méi cé thé rit ra két luan chinh xdc vé
gia thuyét nay, Phan ndi dung nay s€ duge trinh bay ¢ muc 8.7.2.

m ] , IR J— g

7 S . . . ..... S
i
|
|

e

20

a Lo .
T ph - E A 4G 47 39 36 33 30 -27 @

Hinh 36. Cac dudng cong phan bé chudn
1- dudng cong thuc nghiém; 2- duding cong ly thuyét,
Vidu 2, '

Ciing tuong tu nhy vi du 1, ta kiém tra dé déng tam ciia hai 16 ®72vd D90
(xem hinh 35). Gia st ring do dong tam cla hai 16 phin b theo qui luat léch
tam. Vi vay, khi xdc dinh tan $6 va tinh todn cdc thong s¢ cla qui lual khong cén
phai tinh todn momen bic 2 ma chi cin tinh gid tri trung binh x~R, sau dé
theo céc cong thitc (137) va (138) dé xdc dinh céc sai Jéch bmh phuong trung
binh. Nhung trudc hét ta dp dung cong thiie (139) dé x4c dinh x ~ R :
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+h ZmiY|
2m;

Trong qud trinh kiém tra do déng tam cha hai 16 ta lap bing va cling tim
cac thong s6 trong tu nhu vi du 1, k&t qua cho 1a: y, = 0,0125 (khoang chia
¢6 tdn s6 cao nhat); h = 0,005 (gia ui khoang chia), > m;y'; =45va
S m, =120 (3 m, 1a s6 chi tiét duoc kiém tra).

X =Y,

Nhur vy ta co:
X=R :0’0125+0’OOS%= 0,0144 mm

Do dé:
0,0144
o=

T

2

g = 0,01 151/2—% =0,0075 mm

Khi dimg dudng cong thuc nghié¢m ta thay hinh dang clha nd gidng dudng
cong clia qui luat léch tam (hinh 37). Tuy nhién, dé kiém tra gid thuyét nay
cn tinh todn mot s6 thong s6 va xay dung dudng cong 1y thuyet, déng thoi so
sanh hai dudng cong (1y thuyét va thyc nghiém) trén co s& chi tiéu twong quan.

={,0115mm

! -

5w a0 25 40 95 40 %

Hinh 37. Cac dudng cong phan bs theo qui luat léch tam
1- duéng cong thuc nghiém; 2- dudng cong ly thuyét
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8.7.2. S0 sinh duong cong thuc nghiém vdi dudng cong 1y thuyét cua qui
luat Gauss (qui luat chuén)

Khi so sanh dudng cong thyc nghiém véi dudng cong 1y thuyét ta gia sur
ring cac thong s6 cla duong cong thuc nghiém cla nhém nho chi ti€t (ma ta
diing lam thyc nghiém). XVA S gn bing cdc thong s6 clia dudng cong thuc
nghiém cia loat 16n chi tiét, ¢6 nghia la x = xova s~o. & day Xova o 1A
gid 1ri trung binh va sai léch binh phuong trung binh cla loat 16n chi tiét.

Xay dung dudng cong phan bo 1y thuy€t theo qui lut chudn c6 thé duge
thitc hién nhdr cc gid tri bang cua ham Laplac ®f(t}. Trong trudng hop nay
d6i véi mbi khoang chia cin tinh gid tri t theo cong thic:

tzxmax_x (142)
5

3 day: x,,, — gié tri trén cha khoang chia.
Sau d6 d6i véi mbi khoang chia cdn xdc dinh ham (D(t) theo bang 26 (phu
luc). Ham tich phan F(x) duac xac dinh qua ham CD(t) theo cong thic:

F(x) = 0,5 + @(t) (143)
Theo gia wi F(x) ta tinh tdn s& 1y thuy€t m'; nhu sau:
m, = [Fi (x)dFl—l (x) n (144)

O day: n — s6 chi tigt duge kiém tra.
Pé tinh tdn s& 1y thuyét ta lap bang 70.

Bang 70. Tinh tdn s6'1y thuyét cia qui ludt chudn

Khoang chia ‘ . o, (t) F, (t) ' m'’; (lam
T dén i ron)
57 54 2,71 -0,496 0,004 0,48 0
-54 51 2,08 -0,481 0,019 18 2
-51 ‘ -48 -1,46 -0,428 0,072 6.3 6
48 45 0,83 0,296 0,204 15,8 16
-45 -42 -0,21 0,083 0,417 25,6 26
42 | e 0,42 0,163 0,663 29,5 29
-39 -36 1,04 0,351 0,851 22,6 23
-36 -33 1,67 0,453 0,953 12.2 12
33 — 2,29 0,489 0,989 55 5
-30 | 27 2.92 0,498 0,998 1.1 1
27 | 24 3,54 0,500 1,000 0,2 0
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Trong vi du tinh todn trén day ta diing két qua kiém tra kich thudc & vi du
L (theo bang 69), bai vi phan b6 thuc nghiém gin gidng v6i qui luat chudn.
Cic thong s0 cua qui ludt ¢6 gia tri nhu sau: sai 6 trung binh 90 — 89,959 =
41 pm (89,959 la gid tri kich thuée trung binh da duge xdc dinh trong vi du
1) va sai 1&ch binh phuong trung binh s = 4.8 um.

Trong bang 70 gid tri m' dugc tinh nhir sau;

Dong ddu tién: m'; = F;(x).n = 0,004 x 120 = 0,48 ( & day n = 120 | s chi
tiét duoc kiém tra).

Dong thif hai: m'; = (F, (x) - F, (x)).120 = (0,019 - 0,004).120 = 0,18

Dong thir 3:

m'; = (F3(x) — F,(x).120) = (0,072 - 0,019.(120)) = 6,3
cu nhu viy ¢6 thé tinh duge tat ca céc gid tri m',.

Sau khi ¢6 m'; ta lam tron va duge m'; 1y thuyét (cdt cudi cuing). Dua theo
m', ly thuyét ta x4y dung dudng cong 1y thuyét va thuc nghiém (xem hinh
36). Ta thdy hai dudng cong (ly thuyét va thuc nghiém) tring nhau. Tuy
nhién, dé khang dinh gid thuyétl dva ra cin ding céc chi tiéu tuong quan
Kolmégrop hoic Pirson. Chi tiéu Pirson y° dwoc xédc dinh theo cong thitc:

xzzi(mi—m'l)u (145)

t

1=1 m i
0 ddy: n — 50 14n s6 dua ra so sdnh (thudmg 13 36 khoang chia hodc nhd
hon);
m,; — tan s6 thye nghiém cla khodng chia thit i;
m', - tan s6 ly thuyét cta khoang chia thi i.
Tinh gid tri * dude trinh bay trong bang 71 va s¢ lidu duge 1dy tir vidu 1
(bang 69 va 70).
M&4i tan s& trong khoéng chia phai 16n hon hoidc bing 5. Vi vay, cic
khoang chia ¢6 tan s6 < 5 can ghép vdi tdn s& cha khodng chia bén canh. Sau
dé can xdc dinh s6 bac nr do K:

K=n-p-1 (146)



0 day: n — s& luogng tdn $6 dura ra so sanh;
P — $6 thong s6 cla qui luat phan b6 (qui luat phan b chudn: p =2,
con qui ludrt phan bé léch tdm cé p = 1).

Bang 71. Tinh chi tidu *

5 ) 2 P32
Khoang chia . m' - (mi —m'i)‘ (m, _rmj) —‘
Tir Bén m’;

-57 -54 | 0

-54 -51 157 2:8 -1 1 0,12

51 -48 5 6

48 -45 12 16

45 42 31 26 -4 16 1,00

47 .39 33 29 5 25 0,96

-39 -36 26 23 4 16 0,55

-36 -33 9 12 3 9 0,39

233 -30 7 5 -3 9 0,75

30 -27 08 146

-27 -24 ] 0 2 4 0.67
Téng 1 = 4,44

Gia thuyét vé qui luat phan b6 chudn duoc khing dinh néu
Hion < Zong (@K (147)
e day: o - muc ¢6é nghia { o = 0,05) hodc xdc suat an toin:
K - $6 bac urdo duge xédc dinh theo cong thite (146).
% - chi tiéu x” duge xéc dinh theo s6 ligu thye nghi¢m;
Knane - <hi tiéu %” duge tinh theo bang 28 (phu luc).

Theo vidy dtréntacéd:n=7; p=2; K = 4. Theo bang 28 (phu luc) ta cé
Kuing (0,05:4) = 9.5, Nhw vay: oy < Xiane (4,44 <9,5), c6 nghia 12 gia
thuy€t vé qui luat phan b6 chuén dugc chap nhan.
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Ngoai chi tieu * ¢6 thé ding chi tiéu Romanovxky... dé ddnh gid qui
luat phan bé. Khi sir dung chi tiéu Téy cin xéc dinh thong s6 A:

e (148)
V2K
Néu A < 3 thi gia thuyét duoc chdp nhan, cdon ndu A > 3 thi gia thuyét
khéng dirge chap nhan.

A=

Trong vi du cta chidng ta;
4
A=dH-4
2,4
Vi vay gid thuyet ciia ching ta vé qui luat phan bé chudn Ia diing.
Trong trudng hop néu gia thuyét vé qui luat phan bs chuan khong duge

chip nhén thi can kiém tra gia thuyét vé qui luat phén bo léch tim hoic mot
qui ludt nao do.

={,16 <3

8.7.3. So sanh duong cong thuc nghiem véi dudmg cong ly thuyét cia qui
luat phan bd léch tam

Khi so sanh hai dudng cong phén b6 thuc nghiem va ly thuyét cia qui tuat
phan b6 léch tam ta cho ring x~R vd s~o (cdc thong s6 niy da duge dé
cap dén & trén). DE tinh todn cdc tin s6 ly thuyét ta lap bang 72. Bing 72
dugc xdy dung tir két qua clia vi du 2 (xdc dinh qui luat phan bs clia do dong
tam giita hai 16 ®72va ©90).

Bang 72. Tink tin s6'1y thuyét ciia qui Iugt phdn bé' léch tém

Khoang chia R, . F(R) m', m’, B
T Bén | —;— n
0,000 0,005 0,43 0,088 0,088 11
0,005 0,010 0,87 0,309 0.221 27
0,010 0,015 1,30 0,570 0,261 31
0,015 0,020 1,74 0,780 0,210 25
0,020 0,025 2,18 0,907 0,127 15
0,025 0,030 2.61 0.967 0,060 7
0,030 0,035 3,05 0.990 0,023 3
0,035 0,040 3,48 0,998 0,008 1
0,040 0,045 3.92 0,999 0,001 0
Téng 120
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Khi tinh todn cot thit 2 (gia tri —22£ ) (a chon g1a tri trén cta khodng chia

g
(vi du: & hang tha nhat chon 0,005, & hang thit 2 chon 0,010, v.v.). Theo k&t
qua cta vi du 2 ta ¢6 gid ri o =0,0115mm. Cic 14 tri F(R) duge xdc dinh

theo gid tri —2= (bdng 27 & phan phu luc). Gid tri F(R) duge 14y dén ba chi

s6 sau ddu phay.
Dé tinh céc gid rj ~ta ldy gi i san F(R) trir di gid tri tru6ic d6 T
n
(R). Riéng gid tri & hang dau tién thi chon diing bang gi4 1 F; (R) & hang
dau. Vi du, dé tinh dong thit hai mi 0,309-0,088 = 0,221 ,dé tinh dong thi
n

ba 1 =0,57-0,309 = 0,261 v.v.
n

Cot cudi cung (m';) duge xédc dinh bing céch nhan cOtthit 4 v&in = 120
(cot thit 4 cho bidt gid tri L),
n

Sau khi 6 tan s6 1y thuyét (m',) ta xay dung dudng cong Iy thuyét (xem
hinh 37). Néu nhin bé ngoai ta thay hai dudng cong {ly thuyét va thuc
nghiém) giéng nhau. Tuy nhién, dé khang dinh gid thuyét vé dudng cong
phan b6 léch tam ta phai xdc dinh chi tiéu %*. Tinh %’ ciing duoc tién hanh
tuong fy nhu tinh ¥’ d6i véi qui luat chuén. Trong trudng hc_lfp clia chiing ta
(d6i v6i qui luat lech tam) 3 = 3,73.

Nhir dd n6i & trén, qui Juat léch tam la qui luat mét théng s6, dodé p = 1.
V61 5% mic ¢6 nghia vA K = n-p-1 = 5-1-1=3 (n ta s6 tdn s6 dua ra so sinh,
khi tnh ¥° ta ¢ n = 5). Theo bang 28 (phu luc)
Koing (0,05vaK) =z (0,05va3)=78. Vi gid trj tinh cia +”nhd hon gia
tri cua ztfanghay( 373« 7,8) nén gia thuyér vé qui luat phan bo léch tam la
chap nhan duoc,

Néu tinh chi tituRomanovxkyA ta c6:

_Ixz-K\_3,?3ﬂ3_

Tl

A

03<3
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Do d6 két luan cha chiing ta vé qui luat phan bo léch tam cung tuong ty
nhu khi tinh %°.

8.7.4. Xic dinh hé sé do chinh xdc cta nguyén cong
Heé s6 do chinh xdc cua nguyén cong K, dugc xac dinh theo cong thuc:
K, = (149)
& day: o - sal léch binh phuong trung binh;
& - dung sai clia nguyén cong.
J vi du 1 hé 56 do chinh xdc K, bang:

K.= 0.0048 _ 0,137
0,035

H

G vi du 2 hé s6 do chinh xdc K, bang:

10,0075

K, =0,15.

4

Heé s6 do chinh xidc K, cang nho thi nguyén cong cé d6 chinh xac cang
cao.
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Chuong 9

VIET THUYET MINH VA CHUAN BI BAO VE

9.1. Viét thuyét minh dd an

Viét thuyét minh d8 an phai tuan theo nguyén tac "tinh todn - gii
thich", nghia 14 thuy&t minh bao géom phan tinh toan va gidi thich kém
theo. Thuyét minh phai duge viét ngay tit thoi gian dau. Sau khi vigt nhap
can thong qua gido vién huéng din, chi khi ndo gido vién hudng dén thong
qua, sinh vién mdi duge phép viét vao ban chinh. Tuy nhién, sau khi viét
thanh ban chinh vAn cd thé sia ddi lai nhitng van d& chua that hgp ly.

Thuyét minh phai that ngdn gon, du y, da 18i. Trong thuyét minh khong
dugc sao chép lai nhitng dinh nghia 1dy tir sach gido khoa, chiang han,
riguyén cong la gi ? Bude 1a gi ? Loi van trong thuyét minh phai hoan toan
la ctia sinh vién.

Quyén thuydt minh bat dau tu t& bia. Cach trinh bay bia tham khao g
phan Phu lyc. Ti€p theo dé dén trang "Nhiém vu thigt ké&" do gido vién
hudng din giac. Sau trang "Nhiém vu thiét k" la "Myc tyc" chua dung tat
ca nhitng n6i dung ena thuyét minh. Thuyét minh bao gém nhitng phan sau
day:

1. Md dau.

Trong phan md diu can néu lén cong dung cda sdn phdm ma trong do
cd chi tiét cAn thiét k& cong nghé, tAm quan trong cla nganh, nhiém vu
dat ra doi véi sinh vién.

Phan tich chie nang lam viéc eda chi tiét.

Phan tich cong nghéd trong két cau cda chi tiét.

Xac dinh dang san xuit.

. Chon phoi. '

Thiét ké nguyén cong (so do ga dat, chon mady, chon daoj).
Tinh va tra ché do cat.

Tinh lugng du gia cong.

© ® N e ;R N

Tinh thoi gian co ban va thoi gian ting chiéc.
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10. Xay dung cdc db thi st dung may.

11. Tinh va thiét k& d6 ga bao gom xdc dinh chic nang cha db g4, két
cdvu, thao tdc; tinh lye kep; chon cd cdu kep chat; nghigdm bén chi tiét; xac
dinh sai 86 ché tao cho phép cia db ga; dat yéu cdu ¥ thuat cia do ga.

12. Tinh todn kinh 1& cta qui trinh cong nghé hoac cta mot nguyén
cong nao dd.

13. Két luan.

Trong phan két luan cin néu lén nhiing vian dé da duge giai quyét va
dat ra nhitng vdn d& con ton tai.

14. Tai liéu tham khao. Phai ghi tdt ca nhing tai liéu di duge dang

trong qua trinh thigt k¢ db6 an. Cac tai lisu tham khao can ghi theo trinh
tu st dung khi thigt k& db an.

Khi vi&t thuyét minh, nhitng s3 lieu, cong thie duge lay tu tai lisu tham
khdo nao thi can ghi ré =6 tai liéu d6 va dat trong diu {..] (vi du [5] nghia
12 tai lidu s§ 5) trong muc 14 "Tai liéu tham khao". Cdc trang thuyé&t minh
phai dude danh 6 thu tu véi khéi lugng tit 20 + 30 trang.

9.2. Chuén bi bao vé

Sau khi da hoan thanh dé an va duge gido vien hudng dan ky duyeét,
sinh vién bue vao giai doan chudn bj kién thie dé bao vé.

Sinh vién cin xem lai cdn than tit ca cde bin vé va thuyét minh. D&
bdo vé dugc t6t, sinh vién can ndm vitng mét s6 cau hoi gol ¥ sau day:

9.2.1 Ban vé chi tiét

1. Trinh bay chuc nang lam viéc ena chi tiét.

2. Phan tich phuong phdp ché tao phoi thich hgp véi dang sdn xuit, vu
nhuge di€m cua phuong phip do.

3. Nhitng yéu cau ky thuat co ban cta chi tigt va nhitng phuong phap
ki€m tra nhitng yéu cau ky thuat (do song song, 40 vuéng gde, do dong
tam...).

4. Trinh bay phuang phdp xac dinh dang san xuat, ¢ may dang san
xudt, dac tinh cua cdc dang san xuit.

5. Déi vai chi ti€t nay tinh cong nghé trong két cdu og duoc stta dé&i
khéng 7 Tinh cong nghé trong két cdu 1a gi?

6. Déi voi chi ti6t nay bé mat nao cd dé chinh xdac khd dat nhat?
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7. Trinh bay phudng phap nhiét luyén dé dat do cidng can thiét |

8. D& dat do bong ghi trén ban ve can phaj st dung phuong phap gia
cong nao ?

9. Néu thanh phan héa boc clia vat ligu chi tiét, ta co thé thay dai vat
litw duge khong ? '

10. Tudi tho trung binh cia chi tiét 14 bao nhiéu ?
11. Kha nang gia cong chi tiét nay trén cdc miy van nang ?

12. Kich thude, dung sai va dé bdng ghi trén ban vé da ding chua ?
9.2.2 Ban vé su {0 nguyén cong

1. Trinh bay muc dich chon chuén thé. Cd may nguyén tdc chon chuén
tho ?

9 Chuéin tinh théng nhat 14 nhitng bé mat nao ?
3. Phan tich so do ga dat (dinh vi va kep chat) d t&t ca cac nguyén cong ?

4. Kich thudc gia cong & cac nguyén cong..., co sai 50 chudn va sai sé
kep chit hay khong ? Gia tri cua cdc sai s6 nay bing bao nhiéu ?

5 Khi nao thi sai s6 chudn va sai 6 kep chat bang 0 ? Trong trudng
hop nao thi sai s kep chat lén nhat ?

G. Phan biét phay thuan va phay nghich ?

7. Tai sao dung dao phay mat dau ma khéng dung dao phay tru dé€ gia
cong mat A7

8. Then din huéng & do gd phay cd tac dung gi?
9. Tai sao phai dung cit so daoc va bac dan ?

10. Trong trudng hop gia cong dong thoi bang nhidu dao thi viéc xdc
dinh ché do cit dua trén co sd nao ?

11. Viéc tap trung va phin tdn nguyén cong ¢ lien quan gi véi cac dang
san xudt ?

12. Vi tri tuong d6i cha chét tram va chét tro phai nhu thé nao ?

13. Nguyén cong B duge thuc hién theo phuong phip tu dong dat kich
thude hay phudng phap cat thit 7 '

14. Nguyén cong chust cd luc kep bang bac nhiéu ?

15. O cdc nguyén cong tién khi nao dung mii tanr dong va khi nao dang
mii tam quay 7

16. Co gi xdy ra khi ta thay déi tha tu ctia cdc nguyén cong X va Y ?
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17. Chét ty phu cd tham gia dinh vi khong 7

18. Khi nao can dung chét ty dieu chinh ?

19. Trinh bay so db nhiét luyén cua chi tiét ?

20. Tai sao ta chi can han ché 3 bac ty do khi gia cong mat 7 7
21. Mai la phuong phap ty dong dat kich thuge hay cat tha ?

9.2.3. Ban vé do ga
1. Trinh bay nguyén ly lam viéc cta db g4 ?

2. Day 1A do gd van nang, do ga chuyén ding hay d6 ga diéu chinh ? Sy
khac nhau giita cdc loai do ga d¢ ?

3. Nhitng yéu cau ky thuat cta dd ga va phuong phdp ki€m tra ching ?
4. Vai tro cda cic chét dinh vi khi lap rap do ga ?

5. Trinh bay phuong phap didu chinh do ga khi lap rdp d€ dat nhing
yeu ciu k¥ thuat ?

6. Nhitng chi tiét nao cia do gi can nhiét luyén ? Vi sao ?

7. Nhitng chi tiét nao cua do ga dude chon theo tieu chudn va nhUng chi
tiét nao cta d6 ga duge chon theo két cau ?

8. Trinh bay phuong phap xdc dinh vi tri ctia dd ga khi dat né trén ban
may.

9. (+idi thich nhitng ché dé lap ghép duge ghi trén ds g4,
10. Trinh bay thu tu lap rap céa db ga.

11. Dua trén co sd nio ta dat yéu cau k¥ thuat caa do ga ?
12. Vi sao lai chon cg cdu kep tién dong ?

13. Db gi gia cong cd may loai eo ciu khac nhau ?

14. Nguyén ly chung ¢& thiét k& da ga,

15. Co thé thay d6i ket eau de nang cao nang sudt cia do ga hay khéng ?
9.2.4. Thuyét mink di an

1. Trinh bay phuong phap tra va tinh ché do cat ? Tai sno phai chon n

m: I\-
. Viét cong thuc tinh sai s6 ga dat, tai sao lai dung phuong phap cong
vectd va binh phuong xac suat dé xac dinh ng ?

3. Trinh bay phueng phap tinh htc kep ? 116 36 an toan cg ¥ nghia gi ?
4. Viét cong thic tinh lwong du gia cong ? Hay giai thich khi nao maot
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s6 yéu té trong cong thie ds bang 0.

&n

. Trinh bay phudng phép tinh sai s6 ché tao cho phép cua d6 ga.

6. Sai s6 mon va sai s6 didu chinh dugce tinh nhu thé nao ?

7. Tai sao phai nghiém bén lai mot s§ chi tiét ?

8. Phan hiét sy khdc nhau va giong nbhau gita hong du va chiéu sau cat.
9. Thai gian co ban, thii gian phu va thdi gian phuc vu la g ?

10. Thai gian nghi ngoi 1a gi ?

11. Céc yéu t6 anh hudng dén cac loai thoi gian co ban va thai gian phu ?

12. Cac loai db thi nhu dé thi tai trong may, d6 thi st dung may theo
thdi gian cd ban, theo cong sudt mdy va do thi tudi bén dung cu cat dude
xay dung nhu th& nao ?

13. Trinh bay phuong phép tinh toan kinh t& clia mét nguyén cong,
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BO GIAO DUC VA DAO TAO
TRUONG DAl HOC BACH KHOA HA NOI

pO AN MON HOC”

CONG NGHE CHE TAOQ MAY

Dé tai: Thiét ké qui trinh cong nghé gia cong chi tiét...

Sinh vién: - Laip... Khdaa... Chuyén nganh...

Gido vién luidng dan:

i cfnic ¥ Hode d8 an t8t nghiép.
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DAC TINH KY THUAT CUA MAY CAT KIM LOAI

Bang 1. Mdiv tién revemve (i ddng mét truc

Dic tinh ky thust Y2 U8 1124 13136 140
Budng kinh gia céng Idn nhat
{mrm) 1?2 18 24 36 40 : ‘
Chigu dai phéi 1én nhat {mm) 60 60 90 90 100 !
S6 cap téc db 1 1 13 13 13
Gidi han s& vong quay/phat;
Quay phai 160-1800 126-1250 80-1250 £3-1000 63-1000
Quay tréi 500-5000 | 400-4000 | 200-3050 | 160-2500 160-2500
5618 13p dung cu 6 6 6 B 6
Cong sudt déng co (kW) 22 3 4 4 55
D& phic tap sda chia R 23 23 27 26 3z

Ghi chi: D6 phitc tap sira chia cla may (R) 1 tbng cia 46 phire tap phiin co (Re); do
phuc tap phén dién Rg) va d6 phite tap phin thuy lue (Ry)
R =Re +Rqg + Ry

Bang 2. Mdy tién (¢ dong ndm ngang nhiéu truc

Dic tinh ki thudt {1} 1A225-6 1240-0 14240-4 1A240-6 1A240-8
Dudng kinh gia céng 13n
nhat {mm) 25 40 50 40 32
56 truc chinh 6 4 4 6 8
Budng kinh i8 tryc chinh (mm) 46 64 64 64 B4
Gidi han 8 vdng guay cda truc
chinh (vong/phiit) 180-2560 | 168-M83 | 125-1250 | 142-1600 177-173
Hanh trinh 1dn nhit coa ban xe
dao dgc {mm) 215 200 180 80 160
Hanh trinh Idn nhdt cia ban xe
dao ngang {mm) 24 25 40 22 30
88 cdp tdc ad 24 20 21 22 21
Cong sudt déng cd (kW) 13 0 13 22 13
Kich thudc may (mm) 5105x1520 | 8000x1350 | 5680x1580 | 5685x1580 | 5880x1790
D philc tap sda chia R 3 34 64 69 76
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Bang 3. Mdy tién ty déng diing nhitu truc

D&c tinh ky thuét K282 1283-E 1284 1295
Dudng kinh gia céng (mm}) 250 400 400 §40
Chigu dai chi tiét gia cong {rmm) 200 a50 200 350
348 true chinh 8 & 5
S8 ban xe dao 7 5 5 5
S6 cdp toc db 28 28 23 24
Gidi han s8 vong quay/phit £5-980 43-635 21184 19-269
Sé ludgng chay dao 37 37 17 Lién tyc
Lugng chay dao ding va chay dac 0,064-4,05 0,064-405 06873
ngang {mm/vang} -
Cang sudt dong co (kW) 20-55 <75 22 <55
Kich thude may (mm) 3070x2945 3420x3150 | 3150x2985 3470x3080
Db philc tap sda chia R &1 49 49 54

Bang 4. Mdy tién ren vit

Dic tinh k¥ thugt 1601 1616 K52 K625
Pudng kinh gia cong {max) {mm) 125 320 400 500
Khodng cach gida hai mii tdm {mm) 180 750 1400 200
88 cdp tac db Lién tyc 21 23 23
Gidi han s& véng quay/phut 530-5360 18-1800 2,5-2000 13-1250
Cén mée tryc chinh N°2 N"S N°5 N°6
Céng sudt dong cd, (kW} 06 4 10 LY
Kich thudc may {(mm) 880x600 852x2335 1165x 2785 121613205
Déd phde tap sda chda R g 15 9 18

Bang 5. Mdy ti¢n chép hinh nhiéu dao
,7 Dic tinh k¢ thuét 1708 712 1713 1732

Dudng kinh gia ¢dng (max) 320 410 400 610
Chigu dai gia cong |dn nh&t (mm) 500 500 700 2000
$6 cdp téc dd 1 12 1 26
Gidi han vong quay cua tryc/phdt H0-1600 2-2040 125-1250 56-990
54 cip chay dao 8 Lidn tyc 13 Lign tuc
Gidi han chay dao {mm/vong) 0663165 20-700 008316 20-450
Cong suat ddng cd, (kW) 10 10 22 < 55
Kich thudc may {mm) 1260x 2325 | 1200x 2500 | #15x 2790 | 470x 4100
D5 phic tap sda chda R 17 19 19 35
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Bang 6. Mdv khoan ditng

Dic tinh ky thuat 2M1i2 2HNB 2H125 2H135
Budng kinh gia cdng Idn nhat jmm) 12 18 25 35
Khoang cach td truc chinh t3i ban
may {mm} 20-400 585-865 690-1060 700-1120
Con mée true chinh NO2B N2 N°3 N4
86 cap tdc do 5 9 12 12
Gidi han s6 vong quay {vdng/phit) 450-4500 180-2800 45-2000 315-1400
868 cdp chay dao - 5 9 ]
Gidi han chay dao {mm/véng) Bing tay 01-056 R KT ART
Cong suit déng cg, {kW} 06 15 22 4
Kich thude may (mm) 355x730 550-910 806X 1130 810-1240
D& phdc tap sJa chda R 7 1 12 13 |

Bang 7. Mdy khoan nhiéu truc

Dic tinh ky thuat 2C135 2C150 2C170 ]
Dudng kinh gia c8ng ién nhat (mm) 35 50 70
Khadang cach ti tryc téi ban may
{rmm) 350-1075 350-1075 50-1350
86 cap tdc o8 9 16 12
Gidi han véng quay truc chinh
{vong/phat) 68-100 90-675 32.385
S8 cdp chay dao 8 8 8
Gidi han chay dao {mm/vong) 01224 0+2,24 012,25
Cong sudt déng cd (kW) 4 7.5 0
Kich thudc may {mm) 1270x1700 1270%1700 1300x1700
D% phiic tap sda chila R 1 14 18
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Bang 8. May kiwan cin

Dac tinh ky thuat 2E52 2H53 2Hs5 2Hs57
Dudng kinh gia cang 16n hit {mm) 25 35 50 75
Khodng céch td tarm truc chinh t4i !
tru may (mj 313-813 320-1250 450-1600 500-2000
Khoang céch tU truc chinh tdi ban
may {mmj Q00 320-1400 450-1600 G00-1750
Coén mée tryc chinh N3 N4 N°5 N°6
56 cap toc do 8 21 21 2p
Gidi han vang guay (vong/phuat} 56-1400 25-2500 20-2000 12.5-1600
S8 cap téc dd chay dao 3 12 12 18
Gidi han chay dao [mm/vang) 0102 0.056-25 0056-25 0.056-315
Cong sudt déng co (kW) 22 3 4 75 4
Kich thude may (mm) 8151770 870x2140 1000x2445 | 1550x3600
D& phue tap sila chda R 9 29 R 30

Bang 9. Mdv doa ngang

Dic tinh ki thudt 2615 26208 2636
Duong kinh true chinh (mm) 80 a0 125
Cén mée truc chinh N8 N5 Hé mét N°so
Khoang cach td tdm truc chinh tdi
ban may {mm} 120 170
Gidi han chay dao truc chinh 200
{mm/phiat) 221760 221760
Gidi han chay dao cda ban may 16-1600
{mm/phat) 14-110 14110 1-1000
S6 cap tdc do cla truc chinh 12 22 23
GiGi han véng guay truc chinh i
{vong/phat) 20-1600 125-2000 8.3-1000
Céng suit déng e (kW) 5 7510 19
Kich thude may -fmm) 2735x4300 2985x5470 4500x8000
Do phule tap suia chia R 19 24 30
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Bang 10. Mgy mai tron ngodi

Dic tinh ky thuit

3ANQ 3A151 31644
Dudng kinh gia cdng 13n rhat (mm) 140 200 400
Chigu dai gia cong Idn nh4t {mm) 180 750 2000
Con mée y trude NO3 N“4 N°6
Budng kinh da mai {mm) 250 450:600 500; 700
88 vong quay cua truc chinh fvéng/phut) 2340; 2860 10BC; 1240 920; 1240
Tée d cia ban may (mm/phit) 0,03-4 018 015
Bich chuy&n ngang Idn nhit cia v mai 125 200 305
Chay dao ngang sau hanh trinh kép cua
ban may (mm) 00010038 010,05 001003
$6 cap tdc db cua diu mai Vé cip V& cép Vo cip
Gidi han s8 vong quay {vong/phut) 78-780 63-400 30180
Gé6c quay cia ban may (do) +10 +3 -10 +2; -4
Cong suit déng co (kW) 15 75 13
Kich thude may (mm) 1560x1750 2100x3100 2550x6040
D& phlc tap sua chia R 1] 38 35
Bang 11. Mdy mdi vé tdm

Dac tinh ky thuat 3mM182 3a184 3185
Dudng kinh mai (mm) 0.8-25 3-80 10-160
Chiu dai chi tidt mai Idn nhat {mm) 100 85 200
S48 véng quay da mai {vang/phu) 1910; 2720 1337, 1910 1086; 1566
S8 vong quay cua bénh dn {véng/phat) 19-280 20-130 10-115
Tdc dd chuyén déng cha chi tist (m/phat) 45 148 148
Buong kinh da mai i3n nhit (mm) 350 500 600
Dusng kinh d& mai nhé nh&t (mm) 250 400 480
Chidu rdng da mai (rmm} 150 200 250
Dudng kinh 1dn nhat cua banh ddn (mm) 250 300 350
Bugng kinh nhé nh&t cta banh dén (mm) 70 260 300
Dudng kinh 18 {mm) 127 127 127
Chiéu réng 18n nhat cia da fmm) 150 200 250
Céng sudt dong cd cia banh mai (kW) 7 13 22
Cong sudt déng oo cua banh din (kW) 0.25 076 12
Kich thude may {mm) 1480x1800 2200x3500 3270x4000
D4 phidc tap sua chda R 24 35 as
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Bing 12. Mdy mdai tron trong

Dac tinh ky thudt 3225 3A227
Dudng kinh gia céng 18n nhit (mm) 100 200
Dudng kinh 16 gia cdng (mm) §-25 20-100
Chidu dai gia céng I6n nhat {mm) 50 125
Gée quay 10n nhit cla y mai (dg) 30 30
Dich chuy&n ngang Idn nhit cda chi tiét (mm) 250 450
Dich chuyén ngang 16n nhit cda y mai (mm} ;
- Tién v& phia trudc 40 40
- LU vé phia sau 10 0
S8 vong guay cla d4 mai {vang/phat) 24000 6250; 18250
Chay dac ngang cua da mai {mm/phit) 003-03 0,375-09
S8 vong quay cla chi ti€t (vang/phut) 4751500 125-1250
T6c d6 dich chuyn cta ban may (m/phat) 025-55 02-12
Céng suit déng co kW) 22 3
Kich thude méay (mm) 840x1680 1280x2300
D4§ phde tap sda chda R 16 27
Bang 13. Mdy.mai phing, ban hinh chit nhét
Dic tinh ky thugt 38722 3B732 38724
B& mét 1am viéc cta ban (mm) 320x1000 320x800 400)(2000
T&c dd dich chuyén cda ban may
{rm/phit} 2-40 3-30 3-33
Chay dao ngang sau 1 hanh trinh kép cda
ban may {mm) 0,5-30 0.3-30 3-50
Gidi han chay dao ddng {mm) 0,005-0,05 0005-0,05 0.005-1
Dudng kinh da mai (mm) 450 400 500
Chigu réng da {mm} 63 50-150 100
50 vong quay cua da mai (vong/phut} 150 1450 1450 .
Gong sudt dong oo (kW) 10 13 30
Kich thude may {rarm) 1845x3505 1645x3450 1580x5660
D6 phuc tap sda chia R g 46 44




Bang 14. Mdy khon ditng

Dic tinh k§ thudt 3Ma2 amea 3H84
Dudng kinh gia cdng (mm) 80 125 50-200
Kich thude ban may {mm) 500x800 500x% 800 800x800
Khodng cdch ti dau khén tdi ban may {mm) 680-1190 £00-1190 2500
Chigu dai I8 khén {mm) 60-500 80-500 1251250
Con mée N5 N5 NP5 |
56 cép téc d¢ 8 4 8
Gidi han s8 vang quay trye chinh 64, 88, 116, 121, | 90. 120. 160, 63-315
{vong/phuit) 165, 174, 219, 240
328
Gidi han chay dao (mm/phut) 3-15 3-18 0-20
Cong sudt déng cd (kW) 4 4 75
Kich thudc may (mm) 1580x 1660 1580x 1660 1820x2290
D6 phdc tap sua chila R 12 14 15
Bang 15. Mdy phay ldn rang

| DEc tinh ky thuat 5K310 5K324 5K32
Dudng kinh banh ring gia ¢éng (mm) 200 500 800
M& dun I6n nhdt {mm) 3 5 0
Chigu r8ng banh ring {mm) 200 250 350
G6e nghiéng idn nhat (d8) +60 +30 +60
Duang kinh dao phay I8n nh&t (mm) 125 120 120
Can mée trye dao phay N°3 N4 N°5
S6 cdp t8c dd cua dao phay g 9 9
Gidi han s6 vong quay cua dao phay (vong/phut) 63-400 0-315 50-315
Chay dao ding (mm/voéng) 063-4 08-5 0.8-5
Chay dao ngang {(mm/vong) 011 0317 0317
Cong suit dong cd (kW) 15 3 75
Kich thudc may (mm) 925x 1562 1150% 2175 1450x 2650
Dé phie tap sia chda R 15 23 23
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Biang 16. Mdv xoc rdng

Dac tinh k§ thuat

5107 sM1a 58150
Dudng kinh gia céng {mmj)

- Xoc ngoai 80 20-500 800

- Xac trong 1000 B850 800
Chigu réng banh ring {mm)

- Xoc ngoai 20 105 170

- Xgc trong 15 75 170
Médun {mm} 0,211 2-6 312
58 hanh trinh kép/phdit 400, 700, 1200, 65-450 33-180

2000
Chay dao véng/hanh trinh kép 0,0125-056 014-0.75 02-15
Chay dao hudng kinh {mm) - 0,025-0.1 0,015-0,20
Dudng kinh dao {mm) 30 125 200
Khoang cach tuU diu dac tdi
ban rnay (rmm) 35-60 75-225 300
Cong sut déng co (kW) 06 37 48,57, 75
Kich thude may {mm) 650x725 1285x1650 1800x3100
D& phic tap sda chia R 9 18 20
Bang 17. Mdy phay then hoa
Déc tinh k§ thuat 5350 53504 5350B

Pudng kinh gia céng (mm) 400 500 600
Khoang cach gilla céc mii tam {mm) 750 1000 2000
Chigu dai gia céng I6n nhat (mm) 675 925 1925
Cang suat déng co (kW) 8 7.5 8
Kich thudc may {mmj}

- Dai 2330 2580 3580

- Réng 1500
B philc tap sda chia R 15 15 B
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Bang 18. Mdy ca ring

’7 Dic tinh ky thudt 5712 5702 5A703
Dudng kinh gia cdng (mm) 10125 35-320 90-500
Médun (mm) 15 15-6 2.8
Chigu rdng gia ;:ang {mm} 25 10-100 10-125
Khoang cach gida cac mii tim {mm) 230 500 500
Khoang cach gida truc dao va chi tiét
(mm) 06 120-305 78-398
B& rong ldn nhit cda dao (mm} 32 40 40
Budng kinh tryc dao (mm) 31743 635 635
S8 vong quay gidi han clia dao
{vdng/phat) 125-500 78-395 78-395
Chay dao doc, mm/phdt - 18.2-280 18,2-280
Chay dac hudng kinh, mm/hanh trinh ‘
ban may - 0.02-01 0.02-01
Cong suft may (kW) 1 3 3
Kich thude may (mm) 850x1080 1400-1580 1500% 1580
Do phuc tap sda chia R 12 23 26 J

Bang 19. Mdy phay

[ Dic tinh ky thuat 8H10 BH1 EM1211 Bl
Khoang céach tf tryc hodic mat dau -
dao téi ban may (mmj} 50-350 50-380 30-400
Kich thudc ban may (mm) 200x800 250x1250 320x1250
$8 cdp chay dao 2 % 8
Gid han chay dao {mm/phit}

- Chay dao doc 25-120 35-125 25-1250

- Chay dac ngang 18-800 25-785 25-1250

- Chay"dao dilng 9-400 12-390 83-4166
56 cép téc dd 12 % 18
Gii han vbng guay (veng/phut) 50-2240 63-1900 315-1600
Cong sudt dong cd (kW) 3 4 45
Kich thudc may (mm) 1720x1750 1780x 2100 1745% 2260
D phic tap sua chia R 16 8 20
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Bang 20. Mdy chudt ngang

Dic tinh ky thuat 7B510 78520 7A540

Lyc chudt {tan} Ly 20 40
Chigu dai hanh trinh ban trugt (mm):

- Lén nhit 1250 1600 2000

- Nhd) nhat 100 100 100
Téc d6 chut {m/phat) (min-max) 13 15-M 168
Téc d& chay khéng mm/phut 25 25 40
Kich thude may (rom) 1430x6000 1500x6800 2000x8530
D6 phuc tap sua chia R 19 34 ' 43

Bang 21. Mdy chudt ditng

Dic tinh k¥ thudt 774 775 776
Lue chubt (tan) 5 10 20
Toc di chudt {m/phat) 15-11 15-9 15-85
Cong suft déng cd (kW) B 12 20
Kich thudc may (mm) 440x2210 1600x%2840 17353440
D6 phic tap sda chua R 4 8 22

Bang 22, Mdy tién ren bdn (¢ dong

| Dic tinh ky thudt KT38A KT388 1A822
Dudng kinh gia céng 1dn nhat {mm) - 550 .
Khoang cach gida cac mdi tdm {mm) 500 1500 2000
56 cap téc db - g -
Gidi han s6 veng quay {vong/phat) - 160-1000 -
Cong sudrrdong cd (kW) 75 75 75
Kich thudc may (réng x dai} {mm) 2400 11500x3480 3580
D& phidc tap sua chia R 13 14 14
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Bang 23. Mdy tard ren bin ty dong

Dic tinh ky thuét

2056 {5A0S)

Dudng kinh gia céng 16n nhét (mm)

Kich thudc ban may (mm}

S8 cdp toc do

Gidi‘han s& vong quay, {(vong/phdt)
Cong suit ding co (kW)

Kich thude may {mm)

I_Dé phuc tap sda chia R

Khodng céach 16n nhit tlI trye chinh tdi ban may (mm)

320x360

112-1120

530x870

Bang 24. Mdy khoan tdm hai ddu

V Dac tinh ky thudt BC-150 BC-10 ]
Chigu cao cda tam (mm) 225 225
Khoang cAch Ién phit gida cac tryc chinh (mm) 750 2350
Duding kinh nhé nhdt va 18n cda chi it gia cong (rom) 15-150 15-150
§& céap tic 4 4 4
Gidi han 6 véng quay (vong/phut) 620-1365 620-1365
Gidi han chay dao {mm/vong) 0,06-0,13 0,08-0,13
Céong sudt ddng cd (kW) 3 3
Kich thufic may (mm) 825x 2170 825x3800
Dé phic tap sda chia R 6 7

Bang 25. Mdy phay vd khoan tdm bdn iy dong
Dac tinh k§ thuét MP-7 M MP-73M MP-76M

Dudng kinh gia cbng (mm) 25-125 25125 25-80

Chigu dai chi tiét gia céng {mm) 200-500 500-1250 500-1000

Gii han chay dac cua dao phay

{v6 c&p) (mm/phat) 20-400 20-400 20-400

S8 cip t8c db cla dao phay 6 6 7

Gidi han &8 vong guay coa dao phay

{vong/phut) 125-712 125-712 270-1255

84 cédp téc dé cua dao khoan 6 8 6

Gidi han 6 véng quay cua dao khoan,

{voing/phut) 238-1125 278-1125 23B-11265

Gidi han chay dao cta dao khoan {(v& 20-300 20-300

cap) (mm/phat) 20-300

Céng sudt déng cd phay-khoan (kW) 7522 75-2.2 55-11

Kieh thude may (mm) 1B30x3140 1630x 3790 1575x3300
LD& phic tap sda chia R 7 7 7
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L
Bang 26. Gid tri ciia ham Laplac (I)(t) = ! je_ 1dt
Var §

|t 0,00 T 0,01 0,0;— 0,03 004 0,05 0,06 TO,OT 0,08 O,M
0,0 0,0000 0040 | 0080 | 0120 0160 { 0199 | o238 0279 | 0319 0359 ‘
0.1 0398 0438 | 0478 | 0517 0557 | 0596 | 0636 | 0875 0714 0753
02 0793 0832 10871 | 0900 0948 | 0987 | 1026 | 1084 1103 1141 ’
0,3 1179 1217 1255 | 1293 | 1331 | 1368 1406 | 1443 | 1480 1517
04 1555 1591 1628 | 1664 | 1700 | 1736 1772 | 1808 | 1844 1879 }
05 | 0,1915 1950 | 1985 | 2019 | 2045 2088 { 2123 | 2157 | 2190 2224
0.6 2257 2291 2324 | 2357 | 2385 | 2422 2454 | 2486 | 2517 2549
0,7 2580 2611 2642 | 2673 | 2703 | 2734 2764 | 2794 | 2823 2852
0.8 2881 2910 | 2939 | 2967 | 2995 3023 | 3051 | 3078 | 3106 3133
09 3159 3186 | 3212 | 3238 | 3264 3289 | 3315 | 3340 | 3365 3389
10 | 0,3413 3438 | 3461 | 3485 | 3508 3531 | 3554 | 3577 | 3599 3621
1,1 3643 3665 | 3683 | 3708 | 3729 3749 | 3770 | 3790 | 3810 3830
1,2 3849 3869 | 3888 | 3907 | 3925 3944 | 3962 | 3580 | 3997 4015
1.3 4032 4049 | 4065 | 4082 | 4099 4115 | 4131 | 4147 | 4182 4177
1.4 4192 4207 | 4222 | 4236 | 4251 4265 | 4279 | 4292 | 4308 4319
1,5 | 0,4332 4345 | 4357 | 4370 | 4382 4394 | 4406 | 4418 | 4429 4441
1.8 4452 4463 | 4474 | 4484 | 4495 4505 | 4515 | 4525 | 4535 4545
1,7 4554 4564 | 4573 | 4582 | 4591 4599 | 4608 | 4616 | 4625 4633
1,8 4641 4649 | 4656 | 4664 | 4671 4678 | 4686 | 4693 | 4899 4706
1.9 4713 | 4719 | 4728 | 4732 4738 | 4744 | 4750 | 4758 4761 4767
20 | 04772 4778 | 4783 | 4788 | 4793 4898 | 4803 | 4808 | 4812 4817
21 4821 4826 | 4830 | 4834 | 4838 4842 | 4846 | 4850 | 4854 4857
2,2 4861 4865 | 4868 | 4871 | 4875 4878 | 4881 | 4884 | 4887 4890
23 4893 4396 | 4898 | 4801 | 4904 4906 | 4905 | 4911 | 4913 4916
24 4918 4920 | 4922 | 4925 | 4927 4929 | 4931 | 4932 | 4934 49386
2,5 | 0,4938 4940 | 4941 | 4943 | 4945 4946 | 4948 | 4949 | 4951 4852
26 4953 4655 | 4956 | 4957 | 4959 4960 | 4961 | 4962 | 4983 4964
2.7 4965 4966 | 4967 | 4968 | 4969 4970 | 4971 | 4972 | 4973 4974
28 4974 4975 | 4378 | 4977 | 4977 4978 | 4979 | 4979 | 4980 4981

L2,9 4981 4982 | 4982 | 4983 | 4984 4984 | 4985 | 4985 | 4986 4886 |
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Bang 26 (1i¢p theo)

Lt P t ® (1) t D (1)
3,00-3,02 0,4G87 314-317 04992 3,39-3 48 01,4997
3.03-3,04 0,4988 3,18-3.21 04993 3,49-3 61 (1,4998
3,05-307 0,4989 3,22-3,28 {,4994 3,62-3,890 0.4999
308-3,10 0,4990 . 3,27-3,32 0,4995 4,50 0,499987

l__?;_._1_1-3_,1_§___ 0.49%1 ﬂ 3.33-3.38 0,4996 5,00 0,4999957

o2

Bang 27, Gid 1ri ctia ham phdan b6 theo qui udt 1éch wam F(R): |~g°

_[ R,’"G 0,00 0,01 | 0,02 | 0,03 | 004 I 0,05 ; 0,06 | 007 | 0,08 0,09
. 0.0 0,0000 | GODY | 0002 | 0005 , 0008 | 0013 | 0018 | 0024 : 0032 | 0040
0.1 0050 | 0060 | 0072 ' 0084 | 0088 | 0112 | 0127 | 0143 | 0161 | 0179
0.2 0188 0218 ; 0239 ! 0261 | 0284 | 0308 | 0332 | 0358 | 0384 | 0412
0.3 0440 0469 | 0499 | 0530 | 0562 | 0594 | 0628 | 0662 | 0696 | 0732
0.4 0769 | OBOG | 0844 | 0883 | 0923 | 0983 | 1004 | 1045 | 1088 | 1131
05 01175 |1 1220 | 1285 | 1310 | 1357 | 1404 | 1451 | 1498 | 1548 | 1598
06 1647 | 1698 | 1749 | 1800 | 1852 | 1904 | 1957 | 2010 | 2064 | 2118
07 2173 | 2228 | 2283 | 2339 | 2395 | 2452 | 2508 | 2566 | 2623 | 2681
08 2739 | 2797 | 28565 | 2914 | 2973 | 3032 | 3091 | 3151 | 3211 | 3270
09 3330 3300 | 3450 | 3511 | 3571 3632 | 3692 | 3753 | 3813 | 3874
1.0 0,3835 | 30995 | 4056 | 4117 | 4177 | 4238 | 4298 4359 | 4419 | 4479
1.1 4538 4599 | 4659 | 4719 | 4779 | 4838 | 4897 | 4956 | 5015 | 5074
1.2 5132 5191 | 5249 | 5307 | 5364 | 5422 | 5479 | 5536 | 5592 | 5649
1.3 5704 5760 | 5815 | 5871 | 5925 | 5980 | 6034 | 6088 | 6141 6194
1.4 6247 6299 | 6351 | 6403 | 6454 | 6505 | 6555 | 6608 | 6655 | 6705
1,5 0,6753 ; 6802 | 6850 | 6898 | 6945 | 6992 | 7038 | 7084 | 7130 | 7175
1.6 7220 6898 | 7308 | 7351 | 7394 | 7437 | 7479 | 7520 | 7562 | 7602
1.7 7643 7682 | 7722 | 7761 | Y799 | 7837 | 7875 | 7917 | 7949 | 7985
1.8 8021 8056 | 8092 | 8126 | 8160 | 8194 | 8227 | 8260 | 8292 | 8224
19 8355 8386 | 8417 | 8447 | 8477 | 8506 | 8535 | 8564 | 8592 | 8619
2,0 0.8647 = 8874 | 8700 | 8726 | 8752 | 8777 | 8802 | 8826 | 8851 8674
21 8898 8920 | 8943 | 8965 | 8987 | 9009 | 9030 | 9051 | G071 | 9O0MM
2.2 9111 9130 | 8145 | 9168 | 9186 | 9204 | 9222 | 9240 | 9257 | 9274
23 §290 9306 | 9322 | 9338 | 9353 | 9368 | 9383 | 9397 | 9411 9425




R/c | 000 | 001 | 0,02 | 003 | 004 | 005 " .08 | 0,07 l 008 | 009 |
24 G439 ‘ 9452 8465 | 9478 Q490 9503 a515 Q527 0538 0550 |
2.5 00,9561 9572 9582 | 9583 | 9603 | 9613 | 9623 | 9632 a541 a851 ‘
2,6 9660 0868 | 9677 | 9685 | 9693 | 9702 9700 | 9717 | 9724 . 9732 |
2.7 9739 9746 g753 G760 Q766 | 9772 o778 | 9784 0730 ‘ 0796
.28 9802 aso7y 9813 9819 9823 9829 G833 9837 Q842 9846
2.9 0851 9855 0859 9863 | 9867 9871 9875 9878 9Ry82 9885 |
30 0,9889 | 9892 | 9896 9869 | 9902 | 9905 | 93907 | 9910 9G13 93816 ‘
3.1 g918 Q921 6923 | 6925 | 9928 | 9930 | 9932 | 9934 9936 9938
32 94940 QG942 §944 | 9546 9947 9449 G951 9952 9454 g955
33 9857 Q958 9960 9961 9662 | 9963 Q965 Go66 90967 9968
34 G969 Q970 | 9971 o072 | 9973 | 9974 | 9875 | 9976 ;| 9976 9977
| 35 | 9978 | 9979 | 9980 | 9980 | 9981 | 0982 | 9982 | 9983 | 9984 | 9984 |
R/c F(R) R/c F(R) R/o R(R)
3,60-3,61 (,9985 3,70-3,72 0,9990 3,87-392 0,9955
3,62-363 0 9986 3,73-375 {,9991 3,93-3.88 00,9996
3,64-3,65 09987 3,76-3,78 09992 3,99-4 07 00,9997
3,66-3,67 0,5988 3.79-3,82 0,9993 4,08-4,19 0.9998
368-3,68 09988 3,83-386 | (,9994 4.20-4 44 00,9999
Bang 28. Phdn bo’ v 7 véi gid tri ¢6 nghia o = 0,05
[ K x? k XE K xl
-1 3.8 11 19,7 21 32,7
2 6,0 12 210 22 339
3 7.8 13 224 23 352
4 a5 14 237 24 36,4
5 11 15 25 25 37.7
6 12,6 16 26,3 26 389
ran 141 17 276 27 40 1 ‘
8 155 18 289 28 413
9 16,9 19 301 29 42 6
10 18,3 20 314 30 43,8 J
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Hinh 4. D5 gd khoan - khoét- doa chi tiét ong trugt
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Hinh 5. D& ga khoan-khoét chi tigt ang trugt
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Hinh 8. D3 g4 khoan 1§ céng nghé tryc khuyu
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TAI LIEU THAM KHAO

Tran Vin bich.

Thict k& do dn mon hoe cong nghé ch& o mdy.
bai hoe bach khoa Hivnd. 1987,

Neuyén Dac Loe va cde tde gra khac.

Cong nghd chd tao may, 2 tp.

Nhi suit bian khoa hou viy kg thuit, 1998,

L¢ Vin Tich, Tran Van Bich, Trin xudn Vi¢t,
6 ed co khi hod v tr dong hoa.

Nhi xudt bian khoa hoe va ky thuat, Hi 0o, 1999,
B.C. Kopcakos.

OCHOBS! KOHCTPYUPOBAHMS MPUCNOCOBNEHNIA B MAWLMHOCTROSHAY.
Mockga. “MalumHocTpoerme™. 1971.

B.E. AHTORHIOK W Apyrue.

_KpaTkuit cnpaBoyHMK TEXHONOra MEXaHAHECKoro Lexa.

.
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Muhck. “Benopyck”, 196X,

N.A. AweprubiH.

OCHOBLI TEXHOMNOMM MEXEHNYECKON 0DpaboTki 1 COOpKA

B MELMHOCTROEHUA.

MuHcK, “Belwaiiuan wkona”, 1974,

AT Kocunoson., N.K. Meuwepskosa.

CRpaBoYHVK TEXHONOra — MatLMHOCTPOUTENA, B ABYX TOMaX.
Mockea. “MawuHocTpoeHne™, 1972.

B.B. Babyk.. B.A. lkpea.. [.IN. Kpmeko., A.N. Measenes.
MpoeKTWpoBaHUe TEXHONOMMYECKUX NPOLECCOR MEXaHNYECKON
06padoTkM B MALLWHOCTPOEHNA.

MuHck, “Boiianas wikona’, 1887,



Muc Luc

Trang
Loi noi dau 3
Chuong 1. Noi dung va trinh tu thiét ké dd 4n mon hoc cong nghé ché
tao may 4
L.1. Noi dung d6 an mén hoc cong nghé ché tao may 4
1.1.1. Khéi lugng tinh todn 4
I.1.2. Kh6i luong ban vé 4
1.2. Trinh tir thi€t k& d6 4n moén hoc cong nghé ché tao mdy 4
Chuong 2. Phan tich chi tiét gia cong va xac dinh dang san xuat 0
2.1. Phén tich chifc nang va diéu kién lam viéc cla chi tiét 6
2.2. Phan tich tinh cong nghé trong két cdu clia chi tiét 6
2.2.1. Banh rang 7
2.2.2. Chitiét dang hop 8
2.2.3. Chi tiét dang truc 8
2.3. Xéc dinh dang san xuat 12
Chutong 3. Xac dinh phuong phap ché tao phéi va thiét ké ban vé chi
tiét long phoi 14
3.1. Xdc dinh phuong phdp ché tao phoi 14
3.1.1. Phoi thép thanh 14
3.1.2. Phoi dap 15
3.1.3. Phoi rén tur do 13
3.1.4. Phoi dic i5
3.1.5. Tinh gid thanh phoi 15
3.2. Thict k& ban v& chi ti€t 16ng phoi 16
Chitong 4. Thi€t K€ qui trinh cong nghé gia cong chi tiét 18
4.1. Xdc dinh duting 16i cong nghé 18
4.2. Chon phuong phéap gia cong 19
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4.3. Lap tién trinh cong nghé
4.4. Thiét ké nguyén céng
4.4.1. Lap so d6 ga dat
4.4.2. Chon mdy
4.4.3. Chon dung cu cét
4.4.4, Tra luong du
4.4.5. Tra ché& do cat
4.4.6. Tinh ché& d¢ cat
4.4.7. Xdc dinh ché& do cit khi gia cong déng thoi bang nhiéu dao
4.4.8. Vi du thiét k& nguyén cong
4.5, Tinh lugng dir gia cong
Vi du tinh lugng du
4.6. X4c dinh thoi gian nguyén cong
4.6.1. Xdc dinh thoi gian co ban theo cong thifc
4.6.2. Xdc dinb thoi gian co ban theo cong thic gin ding va 46 thi
4.7. X4c dinh s6 lugng mady va xay dumg cdc d6 thi
4.7.1. X4c dinh nhip san xuft
4.7.2. X4c dinh s6 lugng mdy st dung
4.7.3, Xac dinh cdc he s6
4.7.4, Xay duyng do thi
4.8. Thiét k¢ so d6 nguyén cong
Chicong 5. Tinh va thiét ké do ga
5.1. Thanh phan cua do6 g
5.2. Yéu ciu d6i vai cdc loai d6 g4 dién hinh
5.2.1. D6 g4 khoan
5.2.2. D6 ga phay
5.2.3. Bd gd 1ién
5.2.4. D6 ga mai
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19
21
21
24
24
24
25
28
30
31
38
48

54
66
67
67
69
69
69
73
76
76
77
77
77
78
78



5.2.5. D6 g4 chudt
5.3. Trinh tu thiét k€ d6 ga
5.4. Phuong phip tinh luc kep
5.4.1. Tinh luc kep khi tign
5.4.2. Tinh lyc kep khi khoan
5.4.3. Tinh Yuc kep khi phay
5.5. X4c dinh sai s6 ché tao mdy cho phép cla do6 gd
5.5.1. Céc thanh phan cla sai s6 gd dat
5.5.2. Vi du tinh sai s ch& tao cho phép clia d6 gd
5.6. Diéu kién k¥ thudt cia dé ga
5.7. Nghién ctu cai tién két cdu d6 ga
5.8. Ban vé d6 gd
5.9. Mot o vi du veé tinh luc kep

Chueong 6. Tinh toan kinh té caa quy trinh cong nghé

6.1. Tinh gid thanh timg phén

6.1.1. Gia thanh phot

6.1.2. Chi phi tra luong

6.1.3. Gia thanh dién nang

6.1.4, Chi phi sir dung dung cy

6.1.5. Chi phi khiu hao mdy

6.1.6. Chi phi sira chita mdy

6.1.7. Chi phi str dung do6 g4
6.2. Tinh gid thanh chi tiet
6.3. Hiéu qua kinh t€ khi gia cong trén may CNC
Chuong 7. Thiét ké phan xudng co khi
7.1, Khai niém chung
7.2. Xdc dinh qui mé san xudt

7.3. Xdc dinh s lugng may sir dung

79
79
80
81
82
84
86
86
88
89
93
93
98
102
102
102
102
102
103
103
104
104
104
105
120
120
121
124

201



7.4. Thi€t k€ cdc bo phan phu cha phan xurdng
7.5. Chon thiét b1 van chuyén '
7.5.1. Tinh todn khi Iuong van chuyén ciia phan xuong co khi
7.5.2. Chon thiét bi van chuyén giira cdc nguyén cong
7.6. Thiét k& mit bang b tri mdy
7.7. Tinh cong suat dién tiéu thy
7.8. Thi€t k& ché lam viec
7.9. An toan lao dong trong phan xudng co khi
Chuong 8. Tinh todn @ chinh xac nguyén cong
8.1. Sai 50 tOng cong
8.2. X4c dinh sai s6 do mén dao ghyra
8.3. Xdc dinh sai s6 ngdu nhién
8.4, Xéc dinh sai 6 diéu chinh mdy
8.5. Xdc dinh sai s& g4 dat chi tiét
8.6. MOt 56 vi du tinh sai s6 gia cong tdng cong
8.7. Phan tich do chinh x4c va dé 8n dinh cita nguyen cong
Chuong 9. Viét thuyét minh chuan bi bdo vé
9.1. Viét thuyét minh d6 4n
9.2. Chudn bi bao vé
9.2.1. Ban vé chi tiét
9.2.2. Ban vé& so d6 nguyén cong
9.2.3. Bin v& dd g4
9.2.4. Thuyét minh dé dn
PHAN PHU LUC
TAI LIEU THAM KHAO
MUC LUC
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124
125
125
126
127
127
[28
129
131
131
131
136
138
143
143
148
161
161
162
162
163
164
164
166
198
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GS. TS. TRAN VAN PICH

Thiét k& dé an
CONG NGHE CHE TAO MAY

Chiu trdch nhiém xudt bdn : Pgs, Ts. To Dang Hai
Bién tdp va sita ché bdn - Nguyén Thi Di¢u Thity
Trink bay va lam ché'bdn  : Tran Van Cam, Lé Nga
Vé hinh : Pham Van Tuée

Vé bia : Huong Lan

NHA XUAT BAN KHOA HOC K¥ THUAT
HA NOI - 2005
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In 1000 ban, khd 18 x 24 cm tai Xi nghiép in NXB Ly luan chinh tri
Gidy phép s6: 1288-92, do Cuc Xuat ban cap ngay 9/8/2005
in xong va nop Iuu chiéu thang 9 nam 2005.
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