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Loi gidi thiéu

woc ta dang budce vao thoi ky cong nghiép héa, hién
dai héa nham dua Viét Nam trd thanh niece cong
nghiép vdan minh, hién dai.

Trong sy nghiép cdch mang to I6n dé, céng tdc dao tao -
nhan luc ludn giit vai tro quan trong. Bdo cdo Chinh tri ciia
Ban Chdp hanh Trung wong Pdng Céng sdn Viét Nam tai
Dai hoi Ddng toan qudc ldn thit IX da@ chi ro: “Phét trién
glao duc va dao tao la mét trong nhitng dong luc quan trong
thiic day su nghiép cong nghiép héa, hién dai héa, 1a diéu
kién dé phat trién nguén luc con ngudi - yéu t6 co ban dé
phat trién xa hoi, tang trudng kinh t€ nhanh va bén viing”.

Qudn triét chu truong, Nghi quyét cia Pdng va Nha nuée
va nhdn thitc ding ddn vé tam quan trong ciia chuong trinh,
gido trinh dot véi viéc ndng cao chdt luong dao 1ao, theo dé
nghi ciia So Gido duc va Dao tao Ha Noi, ngay 23/9/2003,
Uy ban nhén dén thanh phd Ha Noi da ra Quyét dinh sé6
5620/0D-UB cho phép S Gido duc va Pao tao thie hién dé
an bién soan chitong trinh, giao trinh trong cac truong Trung
hoc chuyén nghiép (THCN) Ha Ndi. Quyét dinh nay thé hién
sw quan tam sau sdc cia Thanh iy, UBND thanh phd trong
viéc ndng cao chdt luong dao iao va phdt trién ngudn nhin
luc Thi do.

Trén co s chuong trinh khung ciia B Gido duc va Dao
tao ban hanh va nhitng kinh nghiém riit ra tir thuc t¢' dao tao,
8¢ Gido duc va Dao tao dd chi dao cdc iruemg THCN 16 chirce
bién soan chuong trinh, gido trinh mét cach khoa hoc, hé



thong va cdp nhdt nhitng kién thitc thic tién pha hop voi doi
tiwong hoc sinh THCN Ha Ngi.

B¢ gido trinh nay la tai iéu gidng day va hoc tdp trong
cdc rruong THCN ¢ Ha Noi, dong thoi 1a tai liéu tham khdo
hitw ich cho cdc truwong c6 dao tao cdac nganh k5 thudt - nghiép
vi va déng ddo ban doc quan tam dén vdn dé huong nghiép,
day nghé.

Viéc t6 chitc bién soan bo chuong trinh, gido trinh nay
lad mét trong nhiéu hoat dong thiét thuc cua nganh gidgo duc
va dao tao Thii dé dé ky niém “50 nam gidi phéng Thit do”,
“S0 nam thanh Idp nganh” va hudng t&i ky niém 1000 ndm
Thdng Long - Ha Néi ",

So Gido duc va Pao tao Ha Noéi chan thanh cam on Thanh
iy, UBND, cdc sd, ban, nganh cia Thanh phé, Vu Gido duc
chuyén nghiép Bo Gido duc va Pdo tao, cde nha khoa hoc, cdc
chuyén gia ddu nganh, cdc gidng vién, cdc nha qudn ly, cdc
nha doanh nghiép dd tao diéu kién givp dd, déng gop v kién,
tham gia Héi déng phdn bién, Hoi dong thdm dinh va Hoi
dong nghiém thu cde chwong trinh, gido trinh.

Day la idn ddu tién So Gido duc va Dao tao Ha Noi t6
chitc bién soan chuong trinh, gido trinh. Du da hét sic cd
gdng nhung chdc chan khong tranh khoi thiéu sét, bdt cdp.
Chiing 16i mong nhan duoc nhitng y kién déng gop cua bgn
doc de nieng budc hoan thién bé gido trinh trong cdc lan tdi
ban sau.

GIAM POC SO GIAO DUC VA DAO TAO



L.0i gidi thiéu

Trong su phdt trién cia xd héi hién nay, dé gidm bot site lao dong, cdc
mdy moc s€ thay thé sic lao dong ctia con ngudi.

Trong linh vuc cong nghiép, giao thong vdn tdi, sdn xudt nong nghiép, quéc
phong an ninh, thiét bi phuc vu doi song sinh hoat, déu cdn dén may méc. Trong
ché'tao mdy, nganh co khi déng vai 1o quan trong. Mudn c6 cdc chi tiét ¢é hinh
dang, kich thicéc va chat lugng bé mdt gia cong theo yéu cdu, ngudi ta ding céc
mady cdt got kim loai.

Nguyén cong tién la mot trong nhiing nguyén cong cdt got kim loai phd bién
hién nay. Tién la nhém may duge ding rong rdi nhdt trong cdc xuong co khi.

Doi ngii cong nhan ky thudt curig cdp cho nganh ché'tao mdy ciing nhi cde
{inh vige kinh 1€ qudc dan khdc dwoc dao tao hé théng gido dyc kv thudt chuyén
nghiép. Hoc sinh con duoc trang bi nhimg kién thic 1y thuyét co bdn ciia nghé
tién nham phuc vu cho k§ nang thuc hanh trén cde thiét bi may méc hién dai.

Dé dap img nhu cdu trén Truong Trung hoc Cong nghiép Ha Noi dd bién
soan gido trinh “Ly thuy€t chuyén mon tién™ nhdm gitip cho hoc sinh hé trung
hoc chuyén nghiép nganh sua chita va khai thdc thiét bi co khi trang bi nhig
kién thitc chuyén mon tién, givip hoc sinh thic hanh k¥ ndng trén mdy tét hon.
Vi thic 16" hé trung hoc chuyén nghiép, hoc sinh di ditoc hoc cde mon co sé va
mot s6' mon chuyén mon: Nguyén 1y cdt, May cdt, D6 gd,... Noi dung clia gido
trinh ndy chu yéu di sdu vao kién thicc co bdn cia chuyén mon tién, nham gitip
cho hoc sinh ndm bdt va hiéu biét kién thirce chuyén mon uén. Trén co so dé hoc
sink c6 khd nang ne duy dé phar huy dugc tinh céng nghé sir dung nhimg kién
thitc chuyén mon iung dung vao thic hanh 16t hon cho nghé tién néi riéng va
trong nganh cdt got kim loai néi chung.

Chiing 161 rdt mong nhdn dugce y kién dong gop cia cdc dong nghiép cing
cdc em hoc sinh dé cuon sach nay duwoc hoan chinh hon trong ldn in sau.

TAC GIA



Chuong 1

KHAI NIEM VE TIEN VA NHIEM VU MON HOC

I. KHAI NIEM VE TIEN

1. Pinh nghia nghé tién

Tién la phuong phép gia cong cat got kim loai cé phoi, trong dé vat gia cong
dugc quay tron, tao ra vin t8c cét, dao chuyén dong tinh tién nhim hét di mot
16p kim loai d€ tao ra hinh ddng va kich thuée theo yéu cdu.

2. Vj tri va tinh chat nghé tién

Céc chi i€t mdy duge ché tao ra bing nhiéu phuong phdp khic nhau nhu:
ren, dic, dot dap, cat got kim loai. Trong cdc phuong phdp nay, phuong phap
gia cong cat got ¢ phoi chi€m mot vi tri quan trong hon cé vi chi ¢6 phuong
phdp nay mdi cho ta mét chi tiét chinh xdc.

Trén thyc t€ phwong phap cat got kim loai ¢6 phoi c6 thé sir dung nhiéu loai
mdy: may tién, may phay, mdy bio, mdy xoc, mdy khoan, mdy mai,... Nhung
trong d6 pham vi cong nghé cuia mdy tién 13 rong hon ca. May tién cé thé gia
¢bng duge cdc hinh try, hinh cau, hinh ban cdu, hinh con, ren, dai &c, hinh }ch
tam,... Ngoai ra mdy tién con ¢6 thé lam duge mét s6 cong viée clia médy bao,
méy xoc, mdy khoan, mdy mai,... Cho nén mdy tién duge diing phd bign nhat
trong cdc nha mdy co khi (cdc san phidm tién chiém khoang 50 + 60% téng s&
san phdm trong may).

IL. PHAN LOAI VA KY HIEU MAY TIEN

1. Phan loai

Mady ti¢n dugc phén loai theo cic kich thudc co ban sau: Theo dudmg kinh
16n nhat cua phoi, theo chiéu dai I6n nhat cha phoi, theo khéi lugng ciia mdy,



theo do chinh xac va cong dung ciia mdy.
* Theo khoi luong: Mdy duge chia lam céc loai:

- Loai nhe: Khét luong < 1 tn (D = 100 + 200mm).

- Loai trung: Khdi lugng < 10 tdn (D = 200 + 500mm).

- Loai 16n: Khéi lugng 10 + 30 tan (D = 630 + 1200mm).

- Loai nang: Khéi lugng 30 + 100 tédn (D = 1600 + 4000mm).

- Loai dac biét nang:  Khai lugng > 100 tan.

* Theo cdp chinh xdc: Mdy duge chia lam 5 Joai: loai c6 do chinh xéc tiéu
chudn H;: loai ¢6 do chinh xdc nang cao P; loai c¢é do chinh xédc cao B; loai ¢d
d6 chinh xdc dac biét cao A va loai ¢ d6 chinh xac dac bi¢t C.

2. Ky hiéu

M4y cét got kim loai ch€ tao tai Lién X6 duge kv hiéu bang cic chit s6 va
chit cai.

- Chit s6 ddu tién chi nhém may. Vi du:

|l - may tién: 2 - may khoan; 3 - mdy mai; 6 - may phay....

- Chit s6 thit hai chi dang (ki€u) mdy, vi du & nhém may tién thi chir s6 thi
sdu chi mdy tién vit.

- Chit s6 thit ba va thit tu chi moét trong nhitng déc tinh cg ban clia may.

+ D61 véi mdy tién thi day 12 chiéu cao cua tam truc chinh so véi bang may

+ D361 vdi may Rovonve thi day 14 dudng kinh 16n nhét cua chi ti€t gia cong.

+ P61 vai may tién diing thi day 12 dudng kinh cia ban may.

- Chi c4i viét sau chil s6 thit nhét hodc chit s6 thir hai chi mitc d¢ hoan thién
clia may so vdi kiéu mdy ci.

- Chir céi viét sau cling chi nhitg thay d8i cia may, vi du: do chinh xé4c da
dugc nang cao (P), mdy ¢6 bang thio lip duge (G), mdy cé thiét bi diéu khién
theo chuong trinh (F),. ..

Vidu: Ky hiéu may: [A616P, trong dé:

1 : chi nhém mdy tién.

A : chi nhém may cé do chinh xac dac-biét cao.

6 : chi mdy tién vit.

16: chi chi€u cao cia tam Jla 160mm.

P : chi mdy da duoc cai ti€n nang cao dé chinh x4c.



III. CAC BO PHAN CHINH CUA MAY TIEN

(May tién HL380, Han Qudc)

Hau hét cac mdy tién déu c6 cic bo phan chinh nhu u dong, ban dao, than
va bang mdy, hop chay dao.

- U ding véi hop téc d6: Gom ¢6 hop toc do, truc chinh, mam cap, cdc tay
gat diéu chinh tdc do,... U ding duoc dat trén bang mdy va dicu chinh cho tam
truc chinh song song v4i bang mdy theo ca hai phuong diing va ngang.

Bdng 1. Bang téc d¢

H | 1260 | 1800 | 370 |

L | 330 | 40 | 85

H | 620 | 900 | 190

L 160 240 45

(00, U trude voi hop toc do
Tu dién

U sau

Bo6 banh rang
thay thé

Than may

Ban xe dao

Hop budc tién Phdnh

Hinh 1.1. May rfén HL 380 x 750



- U dong: Dung dé d& mot dau chi tiét dai, hay g4 mili khoan, khoét, doa... U
dong c6 thé di chuyén doc theo bang méy phit hop véi chiéu dai chi tiét gia cong.

- Ban xe dao: GOém c6 ban trugt ngang, ban trugt doc, 6 g4 dao.

- Than may va bang mdy:

+ Bang mdy dugc ché tao 1a cidc dudng gd song song véi truc chinh lam
nhi¢m vu din hudng cho ban xe dao va dao chuyén dong song song véi truc
chinh.

+ Than may duge ché tao bang gang, lam nhiém vu dd toan bé chi tiét mdy.

- Hop budc ti€n: C6 cac banh rang va hé thong tay gat dung diéu chinh thay
ddi bude tien dao khi cin tién tron hay tién ren cé bude khéc nhau.

Bdng 2. Bang buoc tién

D-F-H | ,480 { ,540 | ,570 | ,600 | ,660 | ,720 | ,780 | ,840
D-F-}i -‘ D-F-1 ,240 270 | 285 | ,300 | 330 | ,360 | ,390 | 420
D-F-I | D-F-G | ,120 | ,135 | ,143 | ,150 | 156 | ,180 | ,195 | 210
D-F-G 060 | 068 | 071 | 075 | 083 | ,090 | 097 | ,105
30/90 | 30/45

Bang 3. Bdng budc ren

8 7 6 5 4 3 2 1
D-F-H 4 4,5 | 4,75 5 5.5 6 6,5 7
D-F-H | D-F-1 2 2,25 - 2,5 | 2,75 3 325 35
D-F-I | D-F-G 1 - - 1,25 - 1,5 - 1,75
D-F-H 0,25 - - - - 0,75 - -
30/90 30/45 |

- Bo bdnh rang thay thé: Dung dé tién ren Anh hay hé mét, hay thay the dé
tién ren c6 budc bat k.
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- Pong co va bo phan dién:

+ Dong co thudng dung la dong co khong dong bo ba pha.

+ B0 phan dién 1a cdc aptomadt va role dé diéu khién cho truc chinh quay
cung chi€u, ngugc chiéu kim déng hé hay ding lai.

IV. CAC DUNG CU KEM THEO MAY

Khi sir dung mdy ta can c6 cac dung cu sau:

- Chia khod mam cap: Dung quay banh riang cong dé ndi long hay cap chat
chi tiét gia cong.

Hinh 1.2. Chia khoa mdam cdp

- Chia khoa 6 dao: Dung dé bat chat hay thdo dao ra khéi 6 g4 dao.

Hinh 1.3. Chia khod ¢ dao

11



- Mii tam ¢6 dinh: Dung dé d& mot diu chi tiét dai.
- Miii tam quay: Dung dé d& mot déu chi tiét dai.

Hinh 1.4. Mii tam quay

- Bdu cdp: Dung dé g4 miii khoan khi can khoan 16.

Hinh 1.5. Bau cdp miii khoan



- T6c kep: Dung dé truyén moémen quay cho chi tiét khi g4 trén hai mii tam.

Hinh 1.6. Tdc kep

- Gid d6: Diing dé d& vao chi ti€l, tang do cing vig khi chi tiét dai ¢6 do
ciing vimg kém.

Ngoai ra trong qud trinh si dung mdy ta con ¢ mot s¢ dung cu khic nhu:
bd banh rang thay thé, colé cic loai, bia, tovit, hop dung cu.

V. NHIEM VU MON HOC

Mon hoc nay cung cap cho hoc sinh nhimg kién thitc chuyén mon cla ngudi
cong nhan tién lanh nghé, nham phuc vu t6t viéc rén luyén tay nghé va van dung
vao thuc t€ san xudt.

13



Chuong 2
DAO TIEN

Muc tigu: _

- Hiéu dugc yéu cau cla vat lidu lam dao tién.

- Biét dugc céu tao cda dao tién.

- Biét dugc théng sé hinh hoc clia dao tién trén cac mat phang co ban, mat phing cit

got, géc nang mii dao.

I. KHAI NIEM VE DAO TIEN

1. Cac loai dung cu cét cua nghé tién

Dung cu cét ciia nghé tién cé nhiéu loai:

- Dao tién: Dung dé tién ngoai hodc tién trong.
- Miii khoan: D¢ khoan 16 trén mdy tién.

- Miii khoét: D¢ khoét 16 trén mdy tién.

- Mili doa: D¢ doa 16 trén mdy tién.

- Taré: Diing dé 1ao ren trong.

2. Khai niém vé dao tién

2.1. Cau tao

Dao tlién gom hai phén chinh:

- Phan ddu dao: Lam nhiém vu cét got.
- Phan than dao: Dé ga lap va kep chat.

14



Phéan thin dao

Phan dau dao

Hinh 2.1. Cdu tao cia dao tién

Dau dao tién gém céc phin chinh nhy sau:
- Mat trude (1): La mat cia dao tié€p xdc véi phoi va dua phoi ra ngoai.
- Mt sau chinh (2): La mat d6i dién véi mat dang gia cong ciia chi tiét. Trén

mat sau chinh ¢6 ludi cit chinh cia dao.

- Mat sau phy (3): La mat d6i dién véi mat ¢ gia cong cla chi (iét. Trén

mat sau phu ¢ lui cit phu cha dao.

- Ludi cit chinh (4): La dudng giao tuyén giita mit trudc va mat sau chinh.
- Ludi cat phy (5): La dudng giao tuyén gifta mat trudc vi mat sau phu.

- Mii dao (6): LA giao diém cla ludi cit chinh va ludi cit phu.

2.2. Phan loai

Dao ti¢n c6 nhiéu loai, nhiéu kiéu. Méi loai, méi kiéu c6 tic dung khéc

nhau, vi vay khi sif dung phai bi€t phan biét cdc loai dao tién dé chon dao thich
hop cho tirng chi tiét gia cong.

* Cdn cit theo hinh thitc gia cong (hay cong dung ciia né): Ngudi ta chia ra

céc loai: dao tién ngoai, dao tién 18, dao tién phd, dao tién lang, dao khod mat

dau, dao cit dit, dao cdt ranh, dao tién ren, dao ticn mat dinh hinh,...
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Hinh 2.2. Phan loai dao tién theo cong dung

«. Dao phd thang c. Dao vai
b. Dao phd dau cong d. Duao xén mat dau
¢. Dao cdrt dit f Dao tidn ren.

* Can cit theo héng 1ién ciia dao: Ngudi ta chia thanh hai loai 14 dao phai
va dao trai. C6 thé phan biét dao phéi va dao trai nhu sau:

- Khi huding tié€n cua dao di tir phai qua trdi (tir u dong dén u dunO) ta c6
dao phai. Liic nay [udi cit chinh cia dao § phia tay trai ciia miii dao.

.- Khi hudng tién cia dao di tir trai qua phai (1 u ding dén u dong) ta cd
dao trédl. Lac nay ludi cit chinh cha dao & phia tay phai cua mii dao.
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Ngoai ra ta con cé phuong
phép sau dé phan biét dao trdi va
dao phai: Ap tay lén mat dao, ngén
tay cdi chi vé hudng di cua dao. |
Nén 1 tay phai thi d6 I3 dao phai
va nguoc lal.

a) Dao trai b} Dao phdt
Hinh 2.3. Phdan loai dao tuy theo hucdng tién cua dao

n |y

* Cdn cw theo
hinh dang va vi tri

cia ddu dao so véi

than dao: Ngudi ta 5
dva vao phuong —>
phdp nay dé phan

bi¢t ciac loai dao:

dac dau thing, dao

dau cong, dao vai,

dao cat phdi, dao

cat trai, dao cit dét

xung,...

Phai béi ximng Trai

Hinh 2.4. Phan loai dao theo hinh ddang
va vi tri ddu dao so voi théan dao

17
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- Dudng tam cua dao ia dudng cong goi 1a dao dau cong.

- Hinh dédng ctia dau dao gidng mot bén vai ngudi nén goi la dao vai.

- P4u dao ndm bén phai dudng tam than dao 14 dao cit phai va nguge lai la
dao cit trai. Puong tam cta dau dao cét va dudmg tam cua than dao triing nhau
dé 1a dao cat kiéu déi xing.

* Cdn cit theo phitong phdp ché tao:

- Dao lién: La loai dac do mot loai vat liéu 1am dao hgp thanh.

- Dao chap; La loai dao ¢6 phén than dao lam bang loai thép két cdu, con
phan ludi 1am bang vat liéu dung cu dac biét. Dao chip ¢d hai loai:

+ Dao chip han: L2 loai dao chdp ma phan cét got dugc gian vao than dao
bang phuong phdp han.

+ Dao chilp ¢é vit kep: La loai dao chdp ma phédn cat got dugce bat chat vao
than dao bing vit.

Hinh 2.5. Phdn loai dao theo phicong phdp ché tao
a. Dao lién b. Dao chdp han c. Dao chdp han miéng hop kim
d. Duo chdp 6 vit kep: miéng hop kim diwoc kep chdt bdng co cdu kep chéi
II. VAT LIEU LAM DAO TIEN
1. Yéu ciu déi véi vat lidu lam dao tién
Trong qud trinh cat got, ludi dao ludén ludn chiu dp luc 16n, luc ma sat va
nhiét do cao, do dé cic vat liéu lam dao can phai c6 cdc tinh chit sau:

18
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1.1. Po cimg cao

Dé phdn cét got cha dung cu cit dugc vio bé mat cha phoi, nghia Ia truot
phd céc phadn tr phoi, do ciing cha phén cit got phai cao hon do cimg cua vat
liéu gia cong. Thong thudng do cing cta dao khong nho hon 60HRC. Trong
qué trinh cat, mat trudc cua dao chiu mot 4p luc gay ra hién tugng uén dao,
tham chi 1am gdy dao, vi vay vt liéu 1am dao phai ¢6 d¢ bén co hoc cao (dam
bao dé deo dai cao).

1.2. Tinh chong mai mon cao

Trong qua trinh cat got, do ma sét giita dao va vat lam, gitra phoi va mat
trude cha dao lam dao bi nung néng va mon, lam mat tinh chat cit got. Vi vay,
vat liéu 1am dao phai ¢6 tinh chong mai mon cao.

Vat lieu phéan cat clia dao ¢6 dlt 40 bén vé co hoc thi dang hong chit yéu clia
dung cu cdt 1a bi mai mon. Khi d6 cing cao, tinh chong mai mon cha vat liéu
cang cao. Mot trong nhitng nguyén nhin chn yéu lam cho dao chéng bi mai
mon 1a hién tugng dinh gilta vat liéu phan cét va vat liéu gia cong. Tinh dinh
duogc dac trung bang nhiét do chay dinh giita hai vat liéu ti€p xiic véi nhau (tuy
nhién & cing moét do cing, tinh chéng mai mon van khac nhau tuy theo tinh chat
cua vat liéu).

1.3. Tinh chiu nhiét cao (tinh ciing néng cao)

Khi vat liéu bi nung néng thi d6 ciing cua vat liéu s& giam di. Tuy nhién
trong qud trinh nung néng vat lieu khong bi bién déi vé cau triic kim loai thi sau
khi }Jam ngudi, do ctiing cha vat lidu s& dugc phuc héi. Tinh chiu nhiét cao 1a kha
nang dao gilt duge dd cling cao khi ¢it got & nhiét do cao trong thoi gian dai, vi
khi cat got mili dao chiu ma sat 16n sinh ra nhiét do tai viing cit got rat cao (trén
dudi 10000C).

2. Thanh phén, tinh chat cua mat s& vat liéu lam dao tién

Tinh cong nghé cua vat liéu phdn cdt cia dao tién dugce thé hién & nhiéu
mat; tinh t6i dugc, d tham toi, mifc thodt cidcbon khi nhiét luyén, dé déo & trang
thdi ngudi va néng... Mot s vat liéu phan cit cia dao tuy cd tinh cit t6t nhung
khong dugc sir dung 1dm dung cu cit mot phin vi tinh cong nghé cla vat liéu
khong cao. Hién nay vat licu duoc diing phé bién dé 1am phén cét got cia dao
tién chi yéu l1a thép gié va hop kim cing.

2.1. Thép gio

Thép gi6 1a mét dang thép hop kim dac biét d€ 1am dung cu cit got va cdc
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chi ti€t mdy cd yéu cau cao. Trong cdc loal thép dung cu thi thép gid 1a loai
vat liéu 1am dao 6 tinh cét t6t nhat va dugce sir dung rong rii. Trong thép gid,
ham lugng vonfram (W) khd cao, thdp nhat la 6% va cao nhat 13 18%.
Vonfram la nguyén td hop kim quan trong nhdt trong thép gié, cung vdi
crom (Cr), vanadi (V), moélipden (Mo), c6ban (Co) lam cho thép gid co thé lam
viéc & nhiét d§ 5609 - 6500C. Sau khi toi va ram, thép gié ¢é do cing dén 65
HRC va tinh chéng mai mon cao, trong déo ngoai citng. Tdc do cat clia thép
gié nhanh hon so vdi cdc loai thép dung cu hop kim khéc tir 2 - 3 lan.

* Thép gio cua Lién Xo cii duge chia thanh ba nhém:

+ Nhém cé d6 bén nhiét trung binh gém cdc loai dién hinh nhu: P9(9%W),
P18(18% W), P6M3(3% molipden). Thép gié chita molipden ¢é tinh chiu mai
mon cao va tot nhit 1a duoc gia cong & trang thdi chua t6i, kha ning chiu nhidt
cua nhém nay 12 600°C,

+ Nhém ¢6 do bén nhiét nang cao gébm: PIK5 (5% coban), PIZK®D2
(2% vanadi), PIOK5®5, POd5, PEM5KS. DO bén nhiét cua cdc loai thép nay
dat t6i 6309C. Nhém nay dung dé gia cong kim loai ¢6 do cling cao.

+ Nhém c6 d¢ bén nhiét cao, ¢4 thanh phdn coban 1én t6i 12%, thanh phan
vanadi dén 3,5%, Vonfram dén 18%. Nhom nay c6 kha nang chiu nhiét dat t6i
6500C véi cdc loai tiéu chuan 1a P9K 10, POM4KS, P18K5®2 v.v...

* Thép gio cua Cong hoa lién bang Ditc dicoc chia lam 2 nhém:

+ Nhém c6 nang suat cit got binh thuong duge ky hiéu 1a SS hoic (S) va
sau ky hi¢u 1a chi s6 phan tram cta cdc thanh phan hgp kim ¢6 trong thép gié.
Vidu: '

S10-4-3-10 (10%W, 4%Mo, 3%V, 10%Co),

S18-1-2-10 (18%W, 1%Mo, 2%V, 10%Co)...

+ Nhém ¢6 nang suat cit got cao duge ky hi¢u HSS va sau ky hiéu ciing ¢6
cdc s d€ chi phdn tram cla cdc thanh phan hop kim tham gia.

* V& tinh cdt, P9 twong duong véi P18 nhung ¢6 nhitng ddc diém riéng sau:

+ Do ham lugng W trong P9 it hon P18 nén P9 ré hon, mat khidc cling do
ham lugng vonfram it nén P9 cé lugng cdcbit du it va ¢é sy phan bd cacbit dong
déu hon, khién P9 urd nén dé rén, dé cén.

+ Dé bi qué nhiét khi nung va tinh mai kém hon P18.

Vi du (theo ky hiéu méi):

+ 80W18CrdVMo: 0,8%C, 18%W, 4%Cr, 1%V, 1%Mo.

+ 90W9Cr4V2Mo: 0,9%C, 9%W, 4%Cr, 2%V, 1%Mo.
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Hién nay nhitng mic thép gi6é thudng st dung theo (TCVN): 90WOV?2,
75W18Y, 140W9OVS5, 90W18V2.

- Dic diém vé nhiét luyén cla thép gié 12 phdi toi vA ram cao dic biét ba
lan o nhiét do 5500 5709C.

- Y nghia tén goi thép gié 1a do loai thép ndy cé d¢ tham toi bal ky nén cé
thé 161 trong gi6 (ngoai khong khi) va sau khi dao cit dem di ram cao dic biét
thi né cé tinh cing néng cao nén ¢6 téc do car tot. :

2.2. Hop kim cimg

Hop kim ciimg duge ché tao bang phuong phap luyén kim bot, 12 quy trinh
luyén kim khéng ndu chay ma vén & trang thdi rdn. Thanh phan chi y&u clia hgp
kim la cdc cdcbit rat khé ndng chay nhu: cdcbit vonfram (WC), cécbit titan
(TiC), cacbit tantan (TaC) va céc chét dinh két coban tao thanh. Cdc cécbit khé
néng chdy & trén duge tao thanh dudi dang bot min, cdc bot nay duoc tron véi
bot dinh két cha y&u 1a coban theo ty 1€ x4c dinh. Hén hop sau khi tron duge
cho vao khuon ép dinh hinh dé ép ra cdc méanh hop kim citng ¢é kich thudc khic
nhau. Cdc manh hop kim nay sau khi ép duge thidu két 1dn cudi & nhiét do
14009C - 1600°C (trong moi trudng hydrd), hic nay chét dinh két coban chay
va lién két cdc hat cdcbit lai v6i nhau.

Tuy theo s0 cdcbit cé trong hgp kim cting ma ta ¢é thé xép hgp kim ciing
thanh ba nhém:

+ Nhom hgp kim ciing mét cacbit (BKYTCVN: W+Co): T chiic nhém nay
gdm cicbit vonfram (WC) va chét dinh két coban (Co) tao thanh (WC+Co).
Nhém hop kim nay ¢6 do cing & nhiét do thudng 1a 87-92 HRC, kha ning chiu
nhi¢t dén 800C - 900°C, ¢6 d6 déo cao, do dé thuding diing d€ gia cong vat lidu
gion (nhu gang, dong thanh) hodc- trong qua trinh gia cong cé sur va dap.

Vi du: BK8 (Viét Nam ky hiéu WCo8) gém: 8% coban (Co), 92% cacbit
vonfram (WC). BK10 (WCo10), BK15 (WCol15).

+ Nhém hop kim cing hai cicbit (TKYTCVN: W + T + Co): T chitc nhém
nay gom cdcbit vonfram, cdcbit titan va chat dinh két coban (WC + TiC + Co).
Nhom hop Kim nay c6 do ciing & nhiét d¢ thudng 1a 89,5 - 92,8 HRC, kha nang
- chiu nhiét ta 9009C - 1000°C, kha nang chiu mai mon t6t, do déo thap nén kha
nang chiu va dap kém. Nhom nay thudng duge ding khi gia cong cac vat liéu
déo (nhu thép, déng thanh) va c6 lugng du phan bd déu.

Vi dy: TI5K6 (T15C06) gém: 15% cachit titan (TiC), 6% coban (Co),
79% cacbit vonfram (WC).

+ Nh6ém hgp kim ba cécbit (TTKYXW + T + T + Co): T8 chifc nhém nay
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gdm cacbit vonfram, cdcbit titan, cacbit tantan va chat dinh két coban
(WC + TiC + TaC + Co). Nhém hop kim ndy cé do bén va kha nang chdng mai
mon giita thép gié va hop kim cing, thudng dung dé gia cong céc loai vat liéu
¢6 d6 cling va do bén cao hoic trong qua trinh gia cong ¢ va dap.

Vi du: TT7TK12(TT7Col12) gdm: 1% cacbit titan (TiC), 7% cécbit tantan
(TaC), 12% coban (Co), 80% cacbit vonfram (WC)

* Theo tiéu chudn ISO: Hop kim citng ¢6 ky hiéu phu thudce vao hinh dang,
kich thudc, gid tri goc sau chinh, dang ranh be phoi, bin kinh mii dao va dung
sai chiéu ddy cia manh hgp kim:

- Ky hi¢u hop kim thudc nhém T nhu sau: TNMG160408ER.

Trong do:

T Chi hinh ddng ¢ua manh hop kim.

N: Chi gi4 tri géc sau chinh clia manh hgp kim, cdc gid tri dugc tra d bang.

M: Chi dung sai kich thudc chiéu dai cia manh hop kim, cdc gia tri duge
tra O bang.

G: Thé hién trén cdc manh hop kim ¢6 hoac khong ¢6 ranh bé phoi va be
phoi bing ménh bé phoi dugc kep chat manh hop Kim.

16: Chi kich thudc chiéu dai cha manh hgp kim, cdc gia tri tuong dng voi
timg kiéu duge cho & bang.

04: Kich thudc chiéu day cGa manh hgp kim (mm).

08: Chi gi4 tri ban kinh g6¢ lwgn R(mm) ciia manh hop kim cting (ban kinh
miii dao).

E: Hinh dang miii dao.

R: Dang bé phoi trén manh hop kim cidng.

- Ky hiéu hop kim cing trén miii dao: Trén cdn dao c¢6 mdc vat liéu ché tao
phdn cét got cha dao. Theo tiéu chuan chia ISO, vat liéu ché tao phan ciat got ca
dao dugc k¥ hiéu trén hai dang: dliing chif cdi cung véi chit s6 di kém hoic ding
mau son trén cin dao. K¥ hiéu ding chit cdi ciing v6i chit sd duge phan thanh
ba nhém:

+ Nhém c6 ky hiéu bit dau bing chit P: Nhém nay bao gém céc cachit
WC + TiC + TaC + Co, dung dé car vat liéu déo véi tée do cit 1dn va chifu sau
cit nho, ky hiéu thudng gap: PO1.3; P01.4; P10; P20; P25; P30; P40:; P50.
Mau dugce son trén can dao 1a mau xanh.

+ Nhém cé ky hiéu bit ddu bing chit M: Thanh phan cdcbit bao gom
WC + TiC + TaC + Co, diing dé cit vat liéu déo vai t6c¢ do cit (hdp va chiéu sau
cat 16n, ky hiéu thudng gap: M10; M20; M30; M40. Mau dugc son trén can dao
[ mau vang.
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+ Nhém 6 kg hiéu bat dau bang chit K: Thanh phan cacbit cua nhém nay
bao gom WC + Co. Nhém nay chi yéu dé gia cong vat liéu gion, mau duge san
trén can dao 1a mau do, ky hiéu thudng gap: KO1; K05; K10; K20; K30:; K40...

2.3. Hyp kim gom

Hop kim gém nhom cé do ciing cao 93HRA, khéd ning chm nhiét 161
1200°C va c6 d6 chiu mai mon cao. Tuy nhién do gidi han bén udn qué thap
(350 - 400 MN/m2) nén hop kim gém it duogc sit dung, chd y€u dung dé gia cong
tinh khi ti¢én khoéng cé va dap va rung dong.

2.4. Kim cuong

Kim cuong ¢ d6 cing cao nhit trong 14t ca cdc loai vat liéu 1am dao. Dao
tién kim cuong chit yéu diung dé gia cong tinh hop kim citng, kim loai mau va
céc loai vat licu khé gia cong khdc 0 16¢ do cit cao.

L. THONG SO HINH HOC CUA DAO TIEN

1. Cac mit phing co ban dé nghién ciru cac géc ctia dao tién

a) Bé mdt chira gia cong: La bé mat ma dao Gién sdp cét got.

b) Bé mdt da gia cong: La bé mit ma dao tién da cat got.

c) Bé mar dang gia céng: La bé mat do ludi dao true tiép tao thanh. Mat

dang gia cong ¢6 thé 12 mit ¢én, mat try, mat phing (tlen mat dau) va mit dinh
hinh tuy theo hinh dang va vi tri clia ludi cit.

‘_L\_' BE mit dang gia cong

- , B€ mit da gia cong
Bé mat chua gia cong

Hinh 2.6. Cdc bé mdt gia cong ciia dao tién
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Mat phéng cit got A-A

Mat phéang co ban
(mat phang ddy)

Mat cét chinh

Hinh 2.7. Cdc géc do cua dao trén mdt phang co ban va mdt cdt chinh

d) Mdt phdng cdt got: LA mat ti€p tuyén véi mat dang gia cong va di qua
ludi cat chinh ctia dao. Mat phang cit got ludn ludn vuong géc véi mat phang
day (nt-‘:'u. g4 dao ngang véi tdm cia phoi).

e) Mdt phang ddy (mat phing co ban): LA mat phang trong dé dao thuc hién
chuyén dong tién. Mat phiang co ban thuﬁmg.trl‘mg v6i mit phing ty cia dao.

f) Mt cat chinh (tiét dién chinh): LA mat phing vuéng géc v6i mat phang
cit got va di qua mot diém ndm trén ludi cit chinh. Xét vé mat phang ddy thi
tiét dién chinh 1a mat phang thing géc vé6i hinh chi€u cta ludi cét chinh trén
mat phing day.

2) Mt cdt phu (tiét dién phu): La mat phing di qua mot diém cua ludi cit
phu va vudng géc véi hinh chi€u cia ludi cit phu trén mit phang ddy.

Dao tién gom cdc bo phén va yéu t6 cd ban nhu hinh 2.8 dudi day:
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Phin cat got Cén dao -

-

_/

Mat thoat
Ludi cat chinh

Ludi cit phu \

Miii dao

Mt sit chinh
Mat sat phu

Hinh 2.8. Cdc bé phdn va yéu t6 co ban ciia dao

2. Cac géc ¢co ban cda dao tién va tac dung cua né ddi véi vat gia
cdng (xét 4 trang thai tinh)

|_L|—| Mat phing cét got
n
C+—t++— [ Ny

| Y

®
(p : [_))

<::’ __.;UL 3

Hinh 2.9. Cac g6c co ban cita dao tién
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2.1. Goc trude (goéc thoiat): Ky hiéu (y)

- Pinh nghia: LA géc duge tao bdi mat trude clia dao va mit phang ddy, hoac
géc duge tao boi mit trude cha dao va mat phang thang gdc véi mat phing cit
got do trong i€t dién chinh. Géc trude thudng dwge chen trong khoang i
-5% @én 300.

- Tac dung: Pam bao cho phoi thodt ra mot cach dé dang, tic 1a lam giam
sv bién dang clia phoi va giam ma sét giita phol va mat trude cta dao. Gid tri
cla gée trude phu thude vao vat licu lam dao, vat liéu gia cong va tinh chit gia
cong (tién tho, tién tinh). Khi géc trude nhd, phoi thodt ra khé khan va bi uon
cong nhitu lam ting luc can ¢t got, gy ra rung dong va lam gidm chét luong
bé mat gia cong. Khi goc trude 1dn, diu kién thodt phoi dé dang, su bién dang
clia phoi giam, luc can cat got giam dan d&n qua trinh cit on dinh nhung géc
sic clia dao nho I1am cho dao y€u, khé niang truyén nhiét kém.

+ Khi cat vat liéu déo, dé giam ma sdt gilta phoi va mat trudc cla dao cén
chon géc trude 16n.

+ Khi cét vat liéu gion, vi phoi & dang vun, phoi bién dang khong nhiéu va
hau nhu khong trugt trén mat trude cia dao ma chi yéu 1ap trung & gan ludi cét,
vi vay cin chon géc trude nho, tham chi chon géc y = 0 d¢ bao vé ludi cit.

+ Khi tién ¢6 va dap 16n bing dao hgp kim citng cidn chon géc trude am dé
bao vé mii dao khoi bi hong vi dao hgp kim cing ¢ d¢ gion cao.

2.2. Goc sau (goc sat): Ky hiéu (o)

- Binh nghia; La géc tao boi mat phing cat got vA mit sau chinh do trén tiét
di¢n chinh. Gdc sau thudng duoc chon trong khoang tir 69 dén 120,

- Tac dung: Géc sau c6 tdc dung giam ma sdtl gilia mat sau cta dao véi be
mat dang gia cong. Khi chon géc sau cin phai chi ¥ t6i diéu kién tan nhigt, do
bén cia mii dao va giam ma sit véi bé mat gia cong. Khi gbe sau nho, mit sau
chinh cla dac co sdt vio mat phang cét got, gée sau 16n lam cho ludi cit yéu.

+ Khi gia cong vat liéu déo, do vat liéu ¢6 tinh dan hoi cao, dé giam ma sat
véi be mat gia ¢ong can chon goc sau 1dn.

+ Khi gia cong vat liéu gion cdn chon gdc sau nhd dé ting d¢ bén mii dao
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va ting kha nang dan nhiét.

+ Khi tang do tién dao thi chon gdc sau nho.

+ Khi tién 16, dudng kinh cang nho thi géc sau cang ldn.

+ Khi tién ngoai, dudng kinh vat gia cong cang 16n thi goc sau cang 16n.

2.3. Goc siac: Ky hiéu (B)

- Dinh nghia: La géc dugc tao boi giira mat trudc va mit sau chinh cua dao
do trong tiét dién chinh.

- Tc dung: Géc sic 12 gée truc ti€p cit got vat gia cong, vi vay goc 16n hay
nhd c6 anh hudng rit 16n dén tac dung cat got.

+ Khi cét vat lieu mém (nhu nhom), géc sdc duge chon trong khoang tir
400 dén 50°. '

+ Khi cat vat lieu déo (nhu thép C45), géc sic duge chon trong Khoang tir
550 dén 759

+ Khi cdt vat liéu gidn, géc sac duge chon trong khodng tir 759 dén 850,

- Géc sic duoc tinh theo cong thic sau: B =900 -v- o

2.4. Goc cat: Ky hiéu ()

- Dinh nghia: LA géc duge tao boi gilta mat trude cha dao vi mit phang cat
got, do trong ti€t dién chinh.

- T4c dung: Lam tang tudi tho clia dao va cd tdc dung cat got.

+ Khi tién vat liéu cimg thi chon géc cit In, dao it bi hu hong.

+ Khi tién vat liéu mém thi chon géc ¢t nho, cat got s& dé hon.

- Cac goc v - o duge tao thanh khi ma.

- Su lién quan gira géc y va &:

Téng hai gée y + 8 = 900

Néu gbc cat 8 < 900 thi goc trude ¥ ¢6 gid tri duong.

Néu goc cit & = 900 thi gée trude ¢6 gid triy = 0.

Néu géc cat 8 > 900 thi gée trude y ¢6 gid tri am.

2.5. Goc sau phu: Ky hi¢u (o)

- Dinh nghia: La gdc giita mat sau phu va mat phing di qua lui cat phu va
vudng géc v6i mit phing ddy, do trong tiét di€n phu.

- Tac dung: Lam giam ma sdt gifta mét sau phu cua dao véi mat di gia cong
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cua chi ti€t. Ngudi ta chon goc sau phu dua vao dudng kinh vat gia cong la
chinh, néu dudng kinh vat gia cong IGn thi g6c¢ sau phu phai 16n va nguoc lai.

Thong thudng chon géc sau phu tir 60 dén 120.

2.6. Goc nghiéng chinh: Ky hiéu (@)

- Dinh nghia: L.a géc tao bdi hinh chiéu cha ludi ¢t chinh trén mat phang
ddy va phuong chay dao.

- Tac dung: Lam thay d6i chiéu dai cdt got cla lusi cat do d6 thay ddi trang
thdi truyén nhiét cta ludi cit. Khi chiéu sau cat khong thay doi:

+ Néu géc ¢ ¢6 gia tri nho thi chiéu dai ludi cit truc tiép tham gia cét got
tang, lam tang kha nang truyén nhiét, su bién dang cha phoi gidm va lam tang
tudi tho cua dao.

+ Néu gbc ¢ ¢6 gid tri 18n, chiu dai ludi cit tryc ti€p tham gia cit got gidm
tam giam kha nang truyén nhiét cla dao, din dén tuéi tho cia dao giam va su
bi¢n dang cia phoi tang.

+ Khi chi tiét gia cong kém citng viing, chon géc nghiéng ¢ c6 gid tri lon dé
giam lyc day chi tiét theo phuong vu()nqg géc vai dudng tam ciia chi tiét gia cong.

+ Khi chi ti¢t gia cong c6 d cling vimg cao thi chon gée nghiéng ¢ cd gid
tri nho.

- Thong thudng khi gia cong chon géc ¢ nhu sau:

+ Truc citng vitng ¢ = 300 + 450,

+ Truc khong cing viing ¢ = 600 + 900,

2.7. (z6c nghiéng phu: Ky hiéu (o))

- Dinh nghia: La géc dugc tao bdi hinh chi€u cta ludi cit phu trén mat
phang ddy va phuong chay dao.

- Tac dung:

+ Giam ma sdt gitta luGi cat phu véi bé mat da gia cong.

+ Anh hudng 161 do6 nhén bdng cua var gia cong va thdi gian sir dung dao.

- Kht chon gée ¢ can cha y:

+ Néu gbéc @ nho thi ludi cit phu s& tham gia cit got ddn dén dé 1am hdng
udi cat.

+ Néu goc @ 16n thi ludi cat phy khong co xat vio mart d4 gia cong nhung
lam y¢u mili dao. Thong thudng chon géc ¢, = 100 + 300
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- Géc¢ nghiéng chinh va gée nghiéng phu phu thudc vao cdch mai dao va ga
dao. Chiéu dai cta ludi cit chinh truc tiép tham gia cit got phu thudc vio géc
nghiéng chinh va chiéu sau cit (t).

a) -LLI - b) -LLl 0

p
- - !

p
!

o . (;:S! ? ﬂs
o [, o [H

_ -N\
W ) L

<

Hinh 2.10. Vi tri ciia gée nghiéng chinh @ va géc nghiéng phu o,

T

4T

a. Dao tién ddu thdng khi tién ngodi; b. Dao tién ddu cong 459 klu tién tru ngodi va tién

mdt dau; c. Diang dao tién mgt ddu; d. Dao vai tién tri ngodi

2.8. G6c miii dao: Ky hiéu (g)

- Dinh nghia: La géc dugc tao boi hinh chiéu cia ludi cat chinh va ludi cit
phu trén mit phang d4y.

- Téc dung: Khi ting géc € dao dé toa nhiét, tudi tho ciia dao cao nhumg hiéu
sudt cat got khong cao. Khi gidm géc € dao khé toa nhiét, tudi tho cha dao thip
nhung dé cit got.

- G6¢ mili dao duoe xac dinh tir bicu thic: ¢ + ¢, + & =180,
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2.9. G6c nang cua ludi cat chinh: Ky hiéu (A)

}/ |

Nhin theo A

) V)

Hinh 2.11. Géc ndng cta ludi cdt chinh

- Dinh nghia: La géc dugce tao boi udi cét chinh va hinh chi€u cua né trén
mat phing ddy.

- Tac dung: Thay déi hudng thoat phoi va tang 46 bén ctia mii dao.

+ Khi géc nang A cé gid tri am, phoi thodt ra vé phia mat gia cong, khi d6
phoi sé cao xudc bé mit da gia cong. Vi vay gdéc nay thudng duge sur dung khi
gia cong tho va khi tién cé va dap dé tang d6 bén cho mili dao.

+ Khi géc nang A ¢6 gia tri duong, phoi thodt vé phia bé mat chua gia cong,
trudng hop nay phi hop khi tién tinh va tién véi lugng du phan b6 déu.

+ Khi géc nang & = 0 phoi thoit ra theo phuong vudng géc vdi ludi cat.

- Géc nang cla ludi cit chinh duge chon trong kKhoang A = 00 = £100

- Khi & = 0 lui cit chinh song song véi mat phang day.

A > 0 miii dao 1a diém cao nhat so véi tat ca cac diém khac ndm trén ludi
cat chinh.

A < 0 miii dao 13 diém thdp nhat so véi cdc diém khic nadm trén 1uGi cat
chinh.
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IV. NHIET LUYEN VA MAI DAO TIEN

1. Nhiét luyén dao tién

Tuy theo vat li¢u lam dao ma ta tién hanh nhiét luyén dé nang cao co tinh
clia dao, néu nhiét luyén chua dat yéu cdu sé anh hudng dén su cét got va tudi
tho cia dao. Qud trinh nhiét luyén duge chia thanh hai budc:

+ Bude 1: La TOI dao, dé dat dugc do cimg cdn thiét (khong nhé hon 60
HRC).

+ Budc 2: La RAM dao, dé dat do 6n dinh vé k&t cau tinh thé cha vat liéu
lam dao.

2. Mai dao tién

Mai dao tién 1a budc hét sic quan trong, cin thi€t doi véi ngudi thg tién.
Trong thuc t€ khi mai dao can theo thit tu sau:

1: Mai maét trudce.

2: Mai mat sau chinh.

3: Mai mat sau phu.

4: Mai mili dao.

N¢u mai dao trén mdy mai 2 dé phai luu ¥ mot s6 diém:

- Dao phdi ¢dm cho chic chin va ty vdo gid d&, chi khé dp dao vao mat da,
trdnh dn manh lam nhiét d6 dau dao ting cao din dén bi non dao.

- Khi mai dao khong dé dao ditng nguyén mot vi tri ma phai di chuyén dao
trén mat d4, tranh dd mon khong déu.

- Phai thuomg xuyén nhiing nude 1am nguoi dao - néu 13 dao bang hgp kim
thi khong can nhing nudce vi nhiét do ndng lanh dot ngot dé 1am miéng hop kim
ran nit.

- Dé dam bao an toan, trong khi mai ngudi tho cdn ditng né sang mot bén
dé phong dd v3 ving vio ngudi.

- Khe hd cua bé ty dao phai € 5 mm.

- Khi mai dao cin deo kinh dé tranh d4 bén vao mat.
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Hinh 2.12. Mai dao tién

V. BAO QUAN VA LAM NGUOI DAO KHI TIEN

- Dao tién phai duoc bao quan t6t va su dung theo quy tac chung:

+ Khong st dung dao khi da mon nhiéu. Can mai lai dao trude khi ludi cét
bi hong.

+ Khong dung dao lam can dém.

+ Khong viit dao lung tung trong ti dung dung cu, cin bao dam cho ludi cat
cua dao khong bi hu hong do ¢6 co sat vao nhau hodc vao thanh ta.

+ Khi tién can phai su dung nudc tudi tron ngudi (d6i véi dao thép gio).

+ Trudc khi chay mdy ciling nhu sau khi tién, muén diing may, dao tién
khong dugc ti€p xtic véi vat gia cong dé ludi dao khoi hong.
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- Tac dung cua viéc lam ngudi dao khi tién:

+ Ha thap nhiét d6 cua dao, do d6 kéo dai thoi gian str dung.

+ Lam cho vat gia cong ngudi di, khong bi bién hinh trong va sau khi tién.

+ Lam cho vit gia céng dugce tron lang, chinh xac.

+ Lam tréi phoi tién, giam dugce dp luc cta phoi d8i vdi dao do do tang dugc
hiéu suat cit got.

- Nguyén tic sir dung dung dich 1am ngudi:

+ Laru luong dung dich phai da.

+ Tudi dung dich tron ngudi ngay tir khi bat dau tién.

+ Tudi dung dich tron ngudi truc ti€p 1én viing cét got vi & ddy nhiét d6 cao
nhat.

+ Khi gia cong, néu phoi tién & trang thai vun nhu gang, déng diic thi ding
dau madit, khong ding dung dich tron ngudi vi hén hgp dung dich va phoi s&
lot vao cdc ban trugt va cdc bo phan chuyén dong cia mdy, 1am ting s ma sat,
gdy chong mon hodc xudc mét bang mdy.

- Dung dich tron nguéi chia lam 2 nhém:

+ Nhém I: Gém céc dung dich dung dé tuéi nguoi 1 chi y&u: Dung dich
xiit, nudc xa phong, Emuxi cé dic tinh toa nhiét t6t va khong lam gi may va chi
tiét gia cong.

+ Nhém II: Gém cdc dung dich ding dé béi tron 1a chl y&u nhu: Céc loat
dau khodng va hop chit cha nd,... Dung dich trong nhém nay dung cho mdy
dong, boi tron cho cac dung cu cit nhu dao dinh hinh, miii doa, tard, ban ren,
dao lan ren,...

Cau hoi on tap
1. Néu yéu cau cd ban cla vat liéu [am dao. Giai thich.
2. Cac mat phang co ban cla dao?
3. Néu cac thdng s6 hinh hoc cla dao.
- Cac gbc clia dao trén mat phing cd ban?
- Céc gbc clia dao trén mat phing cét got?
- Cac goc clia dao trén mat cit chinh?
(V& hinh, dinh nghia, gia tri thucng mai)

33

3.GTLTCMT-A



Chuong 3
CHE PO CAT

Muc tiéu:

- Hoc sinh ndm dugc tdm quan trong clia ché db cit trong gia cong ¢4t got.
- Ung dung van tdc cdt dé didu chinh vong quay truc chinh.

- St dung ché d6 cat hap ly trong qua trinh cit got.

1. KHAI NIEM VE CHE PO CAT KHI TIEN

Ché d¢ cat dua trén 3 y&u t6 chinh 13 chiéu sau cit - budc tién (luong chay
dao) - t6¢ d6 cat.

1. Chiéu sau cét (ky hiéu t, don vi mm)

- Dinh nghia: Chiéu sau cit 1 chiéu day 16p kim loai bi béc di sau mot 1an
chay dao, theo phuong vudng géc v6i bé mat da gia cong.

T

I

C

>
|
i
hY
\\
s
l
I
t {
D

AY

\
A ]

Hinh 3.1. Cdc yéu t6' cdt got khi tién ngodi
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D-d
- Cong thirc: = ————— mm
2

Trong d6: t - Chi€u sau cat (mm).
D - Dudng kinh vét gia cong trudc khi tién (mm).
d - Duong kinh vat gia cong sau khi tién (mm).
* Bai todn vi du vé chiéu sdu cdt:
Can gia cong mét chét ¢6 dudng kinh 8mm, tir phdi ¢ dudng kinh 10mm.

Néu chi cét bang 1 14t cét thi chiéu sau cit 13 bao nhieu?

Bai giai:
Pacho: D= 10mm; d = 8mm; t="
) D-d 10 -8
- Ap dung cong thite;: 7= = = {mm
2 2

Tra 16i: Néu chi cét bang 1 14t cit thi chiéu sau cét t = lmm

a) 'LLI

S
S

b)

/////,]1 : |

- <! A
| — :L
N |

i Y/ /7l 1

Hinh 3.2. Chiéu sdu cdt khi tién
a. Tién ngoai
b Tién I
c. Tién mdt ddiu
d. Cdr dinr
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2. Budc tién (ky hiéu S, don vi mm/vong).
- Dinh nghia: Budc tién 12 khodng dich chuyén cua ludi cit sau mdi vong
quay cua vat gia cong. Budc tién con duge goi 1a lugng chay dao.
Co6 3 loai budc tién: :
+ Budc tién doc: LA bude tién c6 dudng di chuyén cia dao doc theo dudng
tam cha chi tiét gia cong. .
+ Budc tién ngang: LA budc tién ¢é dudng di chuyén cla dao theo phuong
vudng géc voi dudmg tam cla chi tiét gia cong.
+ Budc ti€n xién: LA budc tién c¢é dudng di chuyén cia dao theo mot gée
bat k¥ vdi dudng tam cua chi tiét gia cong. .
- Mot vi du vé budc ti€n: Néu budce tién S = 0,6mm/vong ¢ nghia 1a sau
mdi vong quay cua vat gia cong, dao ti€n duge mot khoang la 0,6mm. '
3. Téc dd cat (ky hiéu |a V, don vi la m/phat)
- Dinh nghia: Téc do cit tai mot diém cia ludi cit 1a Iwong dich chuyén
tuong d6i cha ludi cat va chi tiét gia cong trong mot don vi thoi gian.
mn
- Cong thic: V = —— (m/phiit)
1000
Trong dé:
D: Pudng kinh vat gia cong (mm)
V: Téc d6 cat (m/phiit).
n: S6 vong quay clia truc chinh
Viéc tinh todn t8c d cat rat phic tap vi moi loai gia cong s€ tinh khéc nhau:
+ Tién ngoai.
+ Tién mat dau.
+ Tién'15.
+Tién cét ranh, cit dut.
+ Tién dinh hinh.
Tuy nhién viéc tinh t6¢ 46 cét chit yéu phu thudc vao chiéu sau cit (t) va
lugng chay dao (S). '

C,
Céng thic chung dé tinh: V, = ———
v, S

Trong d6: C,; t*¥ va SY¥ 14 s6 tra trong s6 tay tra ciu.
Thi du: Tién vat liéu gia cong thép cicbon ¢ , = kg/mm? HB = 215.
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Dao T15K6. Lugng chay dao S < 0,3 rlrlm/\,fmg; S>03 mm/\,bng
Ta ¢4 bang tra lugng chay dao:

Do bén C, X, Y,
S<0,3 ™% ong t<2,5 170 0,18 0,2
90
5>0,3 ™ ane t>25 141 0,18 0,35
S 4 1000.v PR o
T dé: n, = —D—— (n, 14 s0 vong quay theo tinh todn).
.

Sau d6 theo bang t6c do ctia mdy s€ 14y sdt nhung 1ay phan phia dudi vi:

nthgrc 1€ < Mefnh todn

Thidu:  n, = 477 vong/phiit

Téc do cia may 450, 540; ta s& 14y n thuc t€ 13 450 vong/phit.

Thue ra t6c d¢ cat duge tinh todn rat phic tap vi phu thudc vao nhiéu yéu
t6: mdy, dao, vat liéu gia cong, diéu kién gia cong, ch€ d6 tuéi nguoi. Dé don
giadn va trong diéu kién gia cong nhu nhau, mudn so sdnh viéc cit got ta dliing
céng thic tinh t6c d6 cit:

zD.n
v = — (m/phuit)
1000
1000.v , _ , , .
Con cong thic: n = b chi diing khi ngudi ta tinh t6c d6 cat theo
.
cong thirc:
Cv
V=
tXvSyv

Trén cidc mdy cong cuy, viéc tinh todn lay tdc do quay clia truc chinh, trén
co 8O van tSe tinh todn ta s& chon s& vong quay cla truc chinh hop véi van téc
cat thich hop. Diéu nay 6 vai trd rat quan trong, anh hudng 1én dén nang suat
va chat lugng khi gia céng.

* Bai todn vé téc dé cdt:

Tién vat c6 dudng kinh 40mm. T8¢ d9 cit cho phép 1a 60m/phit. Hiy tinh
toc do quay ciia vat gia cong.
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Bat lam:

Ta c6 cone thit 1000.v
a cd con : =
& e : z.D
1000.60
Ma: v = 60m/phit - n = ———— =477 vong/phut
- 3,14x40
D = 40mm

Vay tdc¢ d6 quay cua vat gia cong la: n = 477 vong/phiit.

Chii y: Néu mdy khong ¢é téc do 477 vong/phiit ta s€ lay t6c dd sat dudi
cua t6c do tinh toan. Trong trudng hop trén doi vdi may 16D20 hay may
16P16KTT ta s& ldy tdc do 1a 400 vong/phiit.

Thong thudng:

+ D31 véi dao thép gid: V = 20 + 50m/phiit.
+ D6i véi dao hgp kim: V = 80 + 250m/phit.

II. CHON CHE PO CAT HOP LY

Can lua chon ché dé cét sao cho tan dung dugc hét cong sudt cia mdy va
tudi tho clia dao, ddm bdo chét lugng gia cong cao va gid thanh thap nhat, dong
thdi tao ra nhitng di€u kién an toan lao doéng duge goi 1a ché do cit hop 1y.

Chiéu sau cét, budc ti€n va tdc do cit cd lién quan mat thiét v6i nhau.

Nguyén tic chon:  Néu cling t Khiv?T th ${
Khiviy thi § T

Néu cing S Khiv 7T thi ¢

Khiviy thi t 7

Néu cling V Khis T thi t

KhiS 4 ti t T

Thong thudng ngudi ta tan dung lugng chay dao, vi khi ting chiéu sau cét
1én 2 14n thi luc cét got ciing tang 2 1an. Nhung néu tang budc tién 1én 2 1an thi
luc céat got chi ting 68%. Trong thuc t€ san xuat, lugng du khi tao phoi thong
thudng 12 rat it. Mt khdc khi ting tudi tho cta dao thi cling nén ting chiéu sau
cat.

Cau hdi én tap

1. Thé nao la ch& d6 cit hop Iy?
2. V& hinh, dinh nghta. Th& nao 1a van téc ¢it, chidu sau cét, ludng chay dao?
3. Trén cac may cb ghi sé vong quay cla truc chinh n {véng/phat) ¢d y nghia gi?
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Chuong 4

TIEN MAT TRU NGOAI, MAT DAU,
RANH VA CAT bUT

Muc tiéu:

- Hiéu va ndm dugc yéu cu cac budc thuc hidn gia cong try ngodi, cit ranh, cét din
va xén mat dau.

- Chon ché d6 cit hap Iy khi gia cong tién try ngoai, cit ranh, cit dint, xén mat dau.

- Biét cach chon dao trong timg trudng hgp gia cong.

I. KHAI NIEM VE MAT TRU NGOAI

1. Cac dang mat tru ngoai

- Mt try tron: La cic loai mat try ¢6 dudng kinh khong déi trén sudt chiéu
dai (cdc loai chot thang, mat pittong,...).

- Mat tru bac: La cdc loai mat tru ¢6 mot s§ doan v6i dudng kinh va chiéu
dai khac nhau.

- Mat bich (chi ti€t dang hinh dia): La m¢t dang cita mat tru ngoat véi ty 18
gilta chi€u dai va dudng kinh nhé hon 0,5 (1/d < 0,5).

L.1. Cac yéu cau co ban cia mat tru ngoii

a. Bdm bdo chinh xdc vé kich thwéc: Moi mit tru ngoai sau khi gia cong
xong phai c6 dudng kinh va kich thude chiéu dai diing theo yéu céu ban vé.

b. Dam bdo chinh xdc vé hinh ddng hinh hoc:
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b)

] - -
I +—-— 7 L
Do con Ovan
c)
i
- o

r - *

Hinh tang tréng

d)
d)

Hinh yén ngua

Hinh nhiéu canh
Hinh 4.1. B¢ sai léch vé hinh ddng ciia mdt tru

- Moi mat cat di qua dudng tam déu bing nhau. Nghia 1A mat tru tién ra
khong bi con, hinh tang tréng, hinh yén ngua.

- Cdc mat cat bat ky vuong géc voi dudng tam cé do tron xoay. Nghia 13 bé
mat cat dé khong bi ovan, da canh, ...
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c. BDdm bdo vi tri tuong quan giita cdac bé mdt: Dam bao ding theo yéu ciu
cta ban vé (d¢ déng tam, do vuong goc, do song song).
d. Pdm bdo dé tron ldng bé mdt: Dam bao ding theo yéu cau cua ban VeE.

II. PHUONG PHAP GA PHOI PE TIEN MAT TRU NGOAI

1. Ga phdi trén mam cap (ba vau, bon vau)

Ap dung véi phoi ciing viing (1/d < 5). C4u tao ctia mam cap:

Hinh 4.2. Cau tao mam cdp ba vdu
tw dinh tam
1. Vdu cap
2. Than
3. Dia coén cé rdang xodn
4. Banh rdng cén

Mam cap c6 hai loai thudng dung:

- Mam cép 3 vau tu dinh tam: 3 vau ra
vao dong thdi nén dinh tam nhanh choéng,
thudng dé ga kep nhitng vat ngan, hinh tru.

Hinh 4.3. Mdm cdp ba
vau tu dinh tam
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- Mam cap 4 viu: 4 vdu ra vao
doc lap véi nhau, thuong dung dé
g4 kep nhitng vat gia cong cé dang
tron lan hodc ¢6 hinh ding phic
tap.

* Trinh tw ga phoi trén mdm
cap nhir sau:

- Di¢u chinh khoang cach giita Hinh 4.4. Mam cdp bon vdu
cdc vdu 16n hon vat gia cong
khoang tir 3 + Smm. Tay phdi dua vat gia cong vao vdu va giit vat gia cong, tay
trdi diéu khién vau cap vao vat gia cong.

- Ra tron vat gia cong, tuy theo do chinh xac ta ¢6 thé diing “ban ra” hoic
dung dong hé so dé ra. Sau khi vat gia cong da tron déu, ta xiét chat (d6i véi
mam cap 4 vau nén lan luot ra tron timg doi vau mot). Kiém tra lai, néu vat gia
cong van dao ta phai diéu chinh tiép.

Ta c6 thé ga phoi lén bo mam cap bing bo véu tréi.

Hinh 4.5. Ga phoi trén mdam
cdp bang bé vdu trai
1. Thdan mam cdp
2. Vdu cap

2. Ga phoi trén hai mai tam
Ap dung véi nhiimg chi ti€t kém cing ving (I/d > 5) ma can thdo ra lip
vao thudong xuyén.
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* Phuong phap ga:

Miii tam thit nhat dugc g vao 16 con truc chinh con miii tam thit hai duoc
1dp vao u dong cia mdy. D€ truyén chuyén dong quay cho phoi, ngudi ta ding
cdc co cdu ddy t6c khac nhau. Loai co cdu ddy t6c don gian nhat 1a vat gia cong
dugce kep chat vao t6c dé vat gia cong khong bi ditng yén khi ¢é luc cét got la
mam t6c ddy. Dai da s6 cdc trudng hop ngudi ta ding chinh vau kep cia mam
cap lam ngén gat t6c. Khi mam cap quay, vdu ty cia mam cap kéo theo téc
cung quay. Vat gia cong da dugc kep chat vao téc nén quay theo cung truc
chinh cla may.

Hinh theo A

AR S
.*;.
Hinh 4.6. Ga phoi trén hai miii chong tam
* Chii y:
- Trudce khi gd vat gia cong can diéu chinh cho hai mili tim cling nim trén
dudng tam may.

B e N
N B

U dong

Dau may

Hinh 4.7. So trung tam giita u déng va u trudc
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- T6c kep vao vat gia cong phdi dii chat dé khong cho vat gia cong ding lai
khi ¢6 lyc cit got. Khi kep vat gia cong bing toc cdn ¢d mi&ng can 16t bing
ddong dé khong bi say sudc san pham.

- Khong dé ddu dudi t6c cham vao méam cip, vi néu cham vao thi mat clia
miii tam khong tiép xic hét véi mat cha 16 tAm 1am cho vat gia cong bi dio.

- Miii tam ldp & u dong (néu 1a miii tam diing) c6 dinh phdi cho m& vao 16
tam dé giam bdt ma sét giffa 16 tam va mi tam.

- Lyc ty chia'2 mili tAm vao vat gia cong phai du 16n, dam bao su cing viing,
nhung khong qua 1én 1am hong 16 tam va mili tam.

3. Ga phéi trén mam cap va muii tam

Ap dung trong nhitng trudng hop phéi hinh tru kém cing vitng (1/d 2 5), cé
hinh dang phic tap céng kénh.

n

o L

Hinh 4.8. Ga phoi trén mdm cdp va miii chong tdm

* Chit y: |

- Tam cla u sau va u ding phéi tring nhau, dé€ tranh hién tugng bi con khi
tién. ' '

- Truée khi chéng vat bang mili tam, 16 tAm c¢dn dugc ra that tron.

- Néu sir dung mili tam ¢6 dinh ¢dn cho m& vao 16 tam d€ giam ma sat.

- Luc ty cha mii tam va vat gia cong cdn vira du (dé€ khdi chdy mifii tam va
16 tam; ngoai ra néu vat gia cong o6 dudng kinh nhd thi dé& bi cong khi e ty
qua 16n. Néu lyce ty qué nho thi chi tiét khong cing vimg).
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III. CAC LOAI DAO TIEN MAT TRU NGOAI VA PHUONG PHAP
GA DAO

1. Cac loai dao tién tru ngoai

\

D

u

r/ o>
¢
Nhin theo A a. Dao phd ddu thing
(xoay lai) '
Y
S ¥
1|
o ¢

|

B / 2 Nhin theo B

]

" b. Dao phd dau cong
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c. Dao vai

Hinh 4.9, Cac logi dao tién ngoai

- Dao tién ngoai c6 thé 1a dao ddu cong, dao ddu thing, véi géc nghiéng
chinh ¢ =45 + 90°; géc nghiéng phu ¢, = 10 + 300, Truc cang citng viing kém
(I/d 2 5) thi géc ¢ cang 16n va nguoc lai.

- N€u truc qud khong ciing vimg ( 1/d >12) ngudi ta ding dao vai ¢ ¢ =
90Y. Nhung G loai dao nay phdn ludi cat tham gia cat got it, do d6 tudi tho cua
dao kém hon so v6i cic loat dao c6 ¢ = 30 + 60°. Khi gia cong tho, ban kinh
mii dao R = 0,5 + Imm. Khi gia cong bdn tinh, R= 1,5 + 2mm. Khi gia cong
tinh, R = 2,5 + 5mm.

2. Phugng phap ga dao

LT
AN
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1
f C

———— 1 ]

Khong ding

]
Puing
Hinh 4.10. Cach ga dao

- Dao g4 trén 6 dao phai dam bdo miii dao & vi tri ngang véi tam truc chinh.
Dé diéu chinh chiéu cao clia mili dao, khi g4 diing nhitng mi€ng can mong bang
thép mém. S6 lugng can phai han ché t6i miic thip nhat.

- Khi dém mat dudi cia cdn dao phai ty 1én toan bo bé mit miéng can.

- Phan chia ra ctia dao (tinh tir miii dao dén mép ga dao) phai nhd hon hodc
béng 1,5 chiéu cao clia than dao (1 < 1,5H).

IV. TIEN TRU NGOAI

1. Phuong phap tién tru tron

Tién tru tron la tién mat ngoai mot chi 1€t hinh tru tron sudt chiéu dai.

1.1. Phuong phap tién

- Chudn bi dao.

- G4 vat gia céng ién may.

- Xdc dinh s6 14t ct va chiéu sau cit.

- Tién pha (tién tho): Qud trinh nay diéu chinh mdy dé vat gia cong khong
bi con. '

- Tién tinh (tién lang).

1.2. Phuong phap kiém tra

Khi tién phd va tién lang, muén kiém tra kich thudc va gia cong duge nhanh
ta dung phuong phap sau (xem hinh 4.11)
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b. Kiém tra bang panme c. Kiém tra bang calip

Hinh 4.11. Cdc phuwong phdp kiém tra duong kinh ngoai

- Diing compa, thudc cap, panme,... d€ kiém tra kich thude doan dau ma dao
tién vira bat diu tién dugc 3 + Smm (cat thir). Néu thay kich thude chua ding
thi diéu chinh lai du xich ban trugt ngang.

- Luon ludn kiém tra lai do thing cta vat gia cong.

48



- D6i véi chi tiét san xuat hang loat thi ta dung dudng kiém dé thay thé cho
cdc dung cu khéc.

2. Phuong phap tién try bac
2.1. Trong san xuat don chiét

M

el Bl

] 1 1
0 P

- L -

- L’ -

Hinh 4.12. Tién tru bdc

- Phuong phép phan doan: Ap dung khi gia cong truc ciing viing.

+ Tién ¢, véi chiéu dai 1.

+ Tién ¢, vSi chiéu dai 1,.

+ Tién ¢; v6i chiéu dai 15,

= L dugc hinh thanh: L=1,+ 1, + 14 (1)

- Phuong phap phan tang: Ap dung khi gia cong truc kém ciing viing.

+ Tién ¢3 véi chieu dai: 'y=1,+ L + 15

+ Tién ¢, véi chiéu dai: 1, =1, + 1,

+ Tién ¢, v6i chidu dai: ', =],

= Ldugc hinh thanh: L=1+1,+ ;=31 + 2, + I3 (2)

(Trong dé: L la chiéu dai toan bo chi tiét; L’ 14 chiéu dai clia 16ng 3 loai
I+ 15+ 13). '

Twr (1) va (2) ta thay: Phuong phédp tién phan bac cho ning suat cao hon
phuong phdp tién phan ting.

2.2. Trong san xuat hang loat

Trong sén xuat hang loat, d€ khéng ché chiéu dai ctia méi bac ngudi ta ding

49

. 4GTLTCMT-A



cit doc bit trén bang mdy va trén xe dao.

Bac thit nhdt c6 chiéu dai |, gia cong khong cdn can miu ma d¢ xe dao tién
truc ti€p, dén cit. Bac thit hai vdi chiéu dai 1, dung cin miu cé chiéu dai [, - L.
Bac thd ba véi chiéu dai 15 dling can méau cé chiéu dai 1) - 15. Bac thit tw dung
can mauw c6 chicu dai 1, - 1.

Chd y: Tién tru bac chéng tam trén hai ddu tam, néu 16 tam khong bang
nhau thi vi tri cia phoi khi g s€ khdc nhau. Do dé khi gia cong theo cit, cac chi
tiét s& ¢6 chiéu dai khdc nhau. D€ khiic phuc tinh trang nay, ta ding mui tam tu
diéu chinh lap trén nong truc chinh ciua may.

3. Ché dd cat khi tién mat ngoai
* Chiéu sdu cdt t (mm)
Pugc xdc dinh phu thude vao lugng du gia ¢ong va do chinh xdc cua chi

ti€t. Thong thudng:  Khi tién tho: t =4+ 6mm.
Khi tién ban tinh: t =2 + 4mm
Khi tién tinh: t =035+ 2mm

* Budc tién S (mmivong)

Pugc xdc dinh phu thudc vao d6 tron lang cia vat gia cong. Thong thudng:
Tién tho: S =03 + 0,6mm/vong.
Tién tinh: S =0.1 + 0,3mm/vong.

* Toc do cdt v (mmlphiit)

Pugc chon phu thuoc vao nhiéu yéu ta: vat liéu gia cong, vat liéu lam dao,
chiéu sau cat, budc tién, diéu kién gia cong (dd citng vitng ciia may, dao, ché do
tudi nguodi). Nhung y€u t6 co ban anh hudng dén tdc do cét 1a woi tho cia dao.

Téc do cét trung binh dugc x4c dinh theo bang:

Dang gia cong
Vit liéu lam dao Vat liéu gia cong  —— -
Tién tho | Tién tinh
Thép gié: P9, P12, P18 Thép 20 - 30 35-45
Hop kim citng BK8 Gang 60 - 70 80 - 100
Hop kim cing TI15K6 Thép 100 - 140 200
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4. Cac dang sai hong - Nguyén nhan va cach khic phuc

D_ang sai liongw;

] Nguyén nhan

Lach khhﬁc phuc

- BE mat chi tiét ¢6
phdn chua cirt got

- Kich thudc sai

- Chi tiét by ¢cén

- Chi tiét bj dvan

- Chi ti€t bi hinh tang
trong.

- Chi tiét bi hinh yén
ngua (dudng kinh
phia u trudc nho)

- Lugng du khéng dam bao
- Khoan bi léch tam

- Phoi gd bi dao

- Do sai khi cét thi

- Diéu chinh du xich

| khong chinh xdc
. ~ Gd cit khong chinh xdc
- Hai mdi tam khong triing

nhau

- Mai nhon u sau bj léch
do khong lau sach khi lap

- Dao bi clin

- Khong khir do do ctia
ban trugt ngang

- Gd dao khong chic chan
- Truc chinh bj ddo do 6 d&
bi mon, hoac do dai 6¢

! diéu chinh bi long
| - Phoi bi u6n do luc ddy

clla dao

- Phan bang mdy giira bi
mon lam cho dao thidp hon
1am vat gia cong

- Dao bi hiit vao vat vi géc
trudc clia dao qua 1on

- Dao bi cin hodc gd dao
khong chic chin

- Vat gia cong day dao, do
nong u sau dé qua dai va

kep khéng chinh xéc.

- Thay phéi c6 lugng du 16m.
- Vach dau dinh tam ddng

- Ra tron, kep chat

- Do chinh xdc khi cér thi

- Than trong khi st dung du
xich, thir do do clia du xich.
- Kep chat cit, tranh x0 ¢

- Diéu chinh hai miii tam
triing nhau

- Lau sach 16 ¢on nong u
sau va mili nhon khi lip

- Mai lai dao

- Khir d6 do trude khi cit

- G4 va kep dao chic
- Goi thg sira chira diéu
chinh lai.

- Giam chiéu sau cét, bude
tién khi tién
- Cao stra Jai bang may

- Thay hoac mai lai dao.
Xiét chit bu long § 6 dao
- Maj lai dao, ga dao chic
chén

- Rit ngdn ndng u dong lai
va Xiét chat,

5
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| - Chi tié1 bi hinh yén
ngua (dudng kinh
phia u sau nho)

- B nham khong dat
yéu céu

- Dao mai chat lugng kém
- Vit liéu gia cong khéng
dam bao (thép qui mém
hoac toi citng)

- Dao gé thdp hon vat gia
cong.

- Mai ding va kiém tra
- Chon phoi diing yéu cau
ky thuat.

- (34 dao tring tam mdy.

V. TIEN MAT PAU
1. Dao tién mat dau va cach ga dao

1.1. Cac loai dao tién méit dau

Ngudi ta ¢6 thé dung dao phd ddu thang, dao pha dau cong, dao vai hoic

dao xén mit chuyén ding dé xén mit ddu va céc bac.

T\

Cr——T.1

Hinh 4.13. Cac loai dao diung dé xén mdt ddu

52




1.2. Cach ga dao

Khi khoa mét ddu ting véi timg loai dao ma vi trf dat dao trén gé dao ciing
thay ddi. G4 dao khoa mat ddu thi mii dao phéi tuyét d6i tring véi tam mdy.
Néu diing dao vai d€ tién mat béc, khi gd dao, 1udi cét chinh phai vudng géc véi
dudmg tam mdy. Con khi diing dao vai dé khoa mat ddu véi budce tién ngang cdn
phai bat chéo dao sao cho ludi cét chinh lam véi mat ddu mot gée 50 = 100,

T4

Hinh 4.14. Chiéu dai phoi tho ra ki gd rén mam cdp dé xén mdt déiu

a) Ga dung; b) Gd sai; ! Dogn phéi the ru

2. Phuong phap tién

2.1. Truong hop vat gia cong g4 trén mam cap vau

- D€ cho ciing vitng khi khoa mat vat gia cong chi duge thd ra ngodi mam
cap it nhat,

- Néu dung dao vai dé xén mat dau, khi cit got v6i chiéu sau cit 16n va dao
ti€n theo huéng kinh (ti€n dan vao tam) thi mat ddu dé bj lom.

- Néu dao tién tir tam vat gia cong ra ngoi thi mat dau dé bi 16i.

D¢ khic phyc tinh trang trén, khi cét tho phén 16n lvong du duge cit bang
budc ti€n doc véi nhiéu 14t. Con khi tién tinh cho dao cit got nhe tir tam ra.
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Hinh 4.15. Xén mdt ddu bdng dao vai bude tién ngang

2.2. Truomng hop vat gia cong ga trén dau miii nhon

a)

Hinh 4.16. Xén mdt ddu cia chi 1iét gd wrén hat miii tam

- Khi xén mat ddu véi chi tiét chéng trén hai mii tam, 16 tdm can dugc
khoan c6 do vit phu dé dao c6 thé lich vao duge.

- Néu 1a 16 tam thudng thi ta phai ding miii tam ¢& dinh ¢6 vat mot dau.

3. Phuong phap kiém tra

- Kiém tra mat ddu c6 thé diing thude ld dp sdt vao mat ddu. Néu canh thudce
va vat gia cong khong ¢6 khe hd thi mat ddu d6 dugc coi la thing; néu cé khe
ha thi diing can 14 do do ho.

- Pé kiém tra mat bac ngudi ta ¢é thé dung thudc 14, compa, thudc do sau
dit doc theo tam truc d€ ki€m tra vi tri clia bac 12 ding hay sai.

- Muén dinh gid chinh xdc hang loat cdc chi tiét giong nhau ta ¢6 the ding
dudng dé kiém tra.
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4. Ché do cat khi tién mat dau
* Toc do cdr: v (miphiit)

Toc d6 cat khi khoa mat ddu luon thay déi vi dudng kinh cua vat gia cong

N e g . , nDn
tai ting thoi diém luén khic nhau (v = ————

1000

dudng kinh Ién nhét dé tinh tdc d6 cat.
* Chiéu sdu cdt: t (mm)

+ Khi tién pha:
+ Khi ti¢n tinh:

t=1 -+ 2mm.
t=0,7mm

* Buoge tién: S (mmivong)

+ Khi tién phd:
+ Khi tén tinh:

S =0,2 + 0,3mm/vong.
S =01+ 0,3mm/vong.

o

m/phit). Ngudi ta thuong 1dy

5. Cac dang sai hdng - Nguyén nhan va cach khic phuc

Dang sai hong

Nguyén nhan

Cich khic phuc

- Trén mat dau ¢o chd
chua cat got tdi

- Vi tri mat dau va
mat bac chua diang

- Mat dau khong
vudng goc véi dudng
tam chi tiét

- Luong du phai khong da.

- Phoi ga trén mam cap bi
dao.

- Diéu chinh mit s6 ban xe
dao khong chinh x4c,

- Ngét ty dong khong kip
thoi.

- Dung cit doc trén bang
mdy bi day (xo ci¥) hoac
khong cé cit chan mat gia
cong.

- Dao bi day do ban trugt
ngang co do do.

- Dao bi diy do gd qud dai.

- Thay phai khéc cd luong
du 16n hon
- Ra tron kep chit lai phoi.

- Kht d6 do clia may v
diéu chinh du xich cho
diing.

- Ngit tr dong khi con cach
ddu 2 + 3mm, sau dé tién
dao bang tay téi vach ddu.

- Si€t chat cir, trong qud
trinh lam viéc ludn kiém tra
lai, Ga phoi phai chac chan,
dung cir chan mat dau.

- Diéu chinh lai d6 do cua
ban truot ngang (dicu chinh
cén).

- G4 dao cho ding.




VI TIEN CAT RANH - CAT PUT
1. Dao tién ranh - dao tién cat dit va phuong phap ga dao
1.1. Dao tién cit ranh va dao tién cit dit

@ =1+2

Hinh 4.17. Dao tién cdt ranh

- Hinh ddng hinh hoc cla dao cit ranh va dao c¢ét dit gidng nhau, nhung
khac nhau & ché: Chiéu dai ddu dao cit dit thudng dai hon ddu dao cit ranh.

- Phdn lam viéc ctia dao cit ranh va dao cét dit gém c6 ludi cét chinh va hai
ludi cét phu.

- Méi lu@i cit phu hgp véi hudng ti€n cua dao mot gée ¢, = 1 + 29; gbe
o, =2 + 3% ¢6 tdc dung lam gidm ma sét gilta mat cat phu va thanh ranh.

23
(
18 i 20”
0 E
1a_
il ——h

12 . 115’
[ ' /
s

~

TN\ 193¢

120

Hinh 4.18. Dao tién cdt dint
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- Dao cét c6 ddu dao dai nén dé gdy. D€ khic phuc tinh trang nay, ngudi ta
tang thém chiéu cao dau dao hodc ludi cit ba tri ngang véi tAm cdn dao.

- Chi€u réng cua ludi cit phu thudc vao dudng kinh cha vat can cit dit,
théng thudng chiéu rong ludi cit ndm trong khoang 3 + 8mm.

1.2. Phuong phap ga dao cit ranh va cat dirt

- B cao ciia miii dao phai trliing véi tdm cua vat gia cong. Néu mili dao thap
hon vat gia cong s& dé lai mot cdi 181 dé bi suc dao ddn dén giy dac. Néu miii
dao caoc hon tam thi khi dao tién vao dén gén tam vat gia cong, mat sat cia dao
s& 1Y vao phdn 161 con lai dan dén gdy dao va dao vat gia cong.

- Phai gd bat dao sao cho dudng tam cta than dao vuodng gdc v6i dudng 1am
vat gia cong dé mit st phu clia dao khong co st vao than rinh cét.

- Phan tho ra cua dau dao so v6i mép dai dao phai ngan nhdl (né phu thudc
vao duong kinh hodc chiéu sau ¢la rianh cén cét).

2. Phuong phap tién cat ranh - cit duat

2.1. Tién cit ranh

- Diing du xich ban trugt ngang dé xdc dinh chiu siu cta rinh.

- Chiéu rong cha ranh thong thudng 14y bing chiéu rong cua ludi dao. Néu
can cat ranh c6 chi€u rong 1dn hon so vdi chiéu roéng cta ludi dao ta cin ding
phuong phdp mé mach.

2.2. Tién cat dut

- Can cit sat vio mit ddu cia vau cap (dao cdch mit ddu cda vau cap khodng
3 + 5S5mm).

- Néu phoi ciing va ¢6 duomg kinh tdn, khi cit cin phdi m& mach dé trinh
hién tugng ket phoi.

- Phoi ¢6 dudng kinh Idn, khi cit cdch tam vat gia cong khoang 2 + 3mm.,
phai it dao ra khoi rinh, tit may va bé giy phoi.

- Phoi ¢6 dudng kinh trung binh, mat cit doi héi do chinh xdc thap thi
¢6 the dung dao ¢6 ludi cit chinh xién. Trudng hop nay mat cit phing va hong
cO 161.

- Néu phoi ¢6 dudng kinh 16n, ding dao cit dau cong, ga dp dao (lic nay
vil gia cong phai quay nguge chiéu). Cat got bang phuong phdp niy phoi dé roi
ra khoi ranh cat nén khong xay ra hién tugng ket phoi.
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Vitri cta cit

khi cat dit
by (_:
u R \ { Hi "
|| b2 \ e
ﬁ 3 Hinh 4.19. Ding cit chan khop
[ﬁ Chi tiét duoc cit dit ban lé dé xdc c{_mh chiéu dai
can cat dut
y 1. Vi tri cit cham vao mdt dau
B N I //1 2. Vitri cit & trang thdi tw do
] 2 3. Than ga cir
— E: i
= 2wyl

3. Phuong phap kiém tra ranh

- Kiém tra chiéu sau ranh va chiéu rong rinh bing thudc cap do sau, thudc
1 hoac bang dudng.

b}

Hinh 4.20. Kiém tra chiéu sdu ciia ranh

a. Kiém tra chiéu sau ranh
bang thitée cdp do dé sdau
b. Kiém tra chiéu sau ranh

bang dudng

4. Ché do cat khi tién cat ranh - cit dat
*Toc do cdt: v (mlphiit)

Khi tién cat ranh hay cat dit thi t6c do cit nhd hon tién ngoai 1/2 lan.
* Buoe tién: S (mmlvong)

+ Khi cat chi tiét ¢6 duong kinh ¢ < 30mm lay S=0,1 + 0,2mm/vong
+ Khi cat chi ti€t ¢6 duong kinh ¢ > 30mm lay S = 0,05 + 0,Imm/vong
+ Khi cit chi tiét c¢6 dudng kinh nho ta cho tang budc tién va ngugc lai.
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* Chiéu sdu cdt: t (mm)
Chiéu sau cat phu thudc vao chiéu rong cta dao hodc chiéu rong clia rinh

can cit.

5. Cac dang sai hong - Nguyén nhan va cach khac phuc

Dang sai hong

Nguyén nhan

- Chi€u réng ranh sai.

- Chiéu sau ranh sai.

- Thanh bén cua ranh
khong vudng goc véi
dudng tam cua vt gia
- ¢hng.

- B6 nham khong dam

bao.

| - Chiéu rong dao sai.

¢ - Tinh toan vach s6 sai.

- Khong khit d¢ do cua
ban trugl ngang.

- Dao ty huc vao vat gia
cong.

- Duo ga khong vuong
goc.

- Dao ¢6 gde ¢ ¢ nho.

- bicu chinh dao theo cit
P sal.

| - Sit dung ché do cit
khong hop ly.

- Phoi gé dat.
- Phoi kep chua viing
chic.

- Mai dao ding hodc
ding dao ¢ chicu rong

nhé hon chi¢u rong ranh
. 161 md mach.

- Tinh tedn chinh x4c va
luon kiém tra chiéu sau
CAL.

| - Trudc khi sir dung du

xich cén khtr do do.

- Mai lai dao dé giam

| goc trudc, kep lai dao.

- Kiém tra lai dao sau
khi g4,
- Mai lai dao.

- Kiém tra va g4 lai cii.

. - Bude tién dao can phi

hap véi tac do cua vat
gia cong.

- G4 phoi ngén lai.

- Kep lai phoi.

Cau hoi on tap

1. Néu cac yéu cau co ban khi gia ¢dng tru ngoai.
2. Trinh bay cac phuang phép tién try bac trong san xuat don chiéc.
3. Néu cac dang sai hong khi khod m#t dau - cat ranh - cat dat.

4. Khi tién mat ddu ¢o hién tugng @6 tron lang bé mat giam dan tir ngoai vao trong.

Gidi thich hién tugng d67?




60

a)

Chuong 5

GIA CONG MAT TRU TRONG

Muc tiéu;

- Hinh thanh céng nghé gia cdng mat try trong.

- S0 sanh dugc ché d9 cat khi gia cdbng mét tru trong véi gia cong mat tru ngoai.
- Phuong phap va dic diém céng nghé khoan trén may tién.

- Phuang phap va dic diém céng nghé khoét va doa trén may tién.

- Phuong phap va dac diém tién 16.

- Céach do kiém tra khi tién 15.

1. KHAI NIEM VE MAT TRU TRONG
1. Cac dang mait try trong

b) <)

KN
N

Hinh 5.1. Cde dang 16 hinh mru



- Phan loai theo dic diém hinh ddng:
+ Lo sudt.

+ L& kin.

+ L& tru tron.

+ L& ¢6 bac.

+ L6 ¢6 ranh.

+ L6 dinh hinh, 16 con,...

- Phén loai theo kich thudc:

!

+ L& sau: Khi > 1 (mm)

+ L3 nho: Khi < 1 {(mm)

2. Cac yéu ciu co ban clia mét tru trong

- Dam bao chinh xdc vé kich thude: (1.d) phai dam bdo theo yéu cau ciia ban
ve.

- Pam bac chinh xdc vé hinh dédng hinh hoc: L6 sau khi gia ¢ong xong phai
dam bao tron ding theo yéu ciu cha ban vé.

- Pam bao chinh xdc vé vi tri twong quan: Céc 16 va mat phai dam bao theo
diing yéu cau ctia ban v&.

- Dam béo vé d9 tron ldng bé mat: Day 12 mot yéu cdu rat quan trong. néu
khong rat khé dam bao duge yéu cdu k¥ thuat coa chi tiét mdy va chat luong
ctia méi ghép.

3. Dic diém cong nghé khi khoan, tién, khoét, doa trén may tién

3.1. Pac diém khi khoan

- Khoan la budc gia cong tho ddu tién d€ gia cong tru trong.

- Phoi d€ khoan 18 ¢6 thé 1a phoi dic hodc phéi réng (phoi ¢6 16 sin goi 1a
khoan mé rong 16).

- Pudng kinh cia 16 gia cong phu thude vao dudng kinh cia mii khoan.
Thong thudng ngudi ta ¢6 thé khoan dugc 16 tir §1 + 40

- Khoan 16 1a phuong phép gia cong 16 ¢6 ning suat cao nhung do chinh xdc
va d6 nham khong cao. Cap chinh x4c 1a cdp 7, Rz80.

- Khoan 16 khong slra dugc sai $6 clia budc trude dé lai nhu @6 dao, xién,. ..

61



3.2. Pac diém cong nghé tién 16

- C6 thé gia cong dugc nhitng 16 phi tiéu chudn, nhét 1a nhimg 16 c¢6 duong
kinh that 16n thi tién trong la phuong phap duy nhat.

- Phoi dé tién 16 phai la phoi c6 16 san.

- Tién 16 c6 thé gia cong duoc nhiéu hinh thic 16 khic nhau nhu: 16 tron, 16
bac, 16 ¢6 ranh,..

- Tién 16 cho ning suat thip hon khoan, khoét, doa nhung c¢6 kha nang dam
bao yéu cdu ky thuat cao nhu do chinh xdc vé duong kinh dén 0,02 (2%) va do
nham dat Rz6,3.

3.3. Pac diém cong nghé doa 10

- Phoi dé doa 16 phai 1a phoi ¢6 16 sdn véi lugng du xéc dinh.

- B0 chinh xac cua doa 16 cao dat chinh xac cap 4, d0 nhdm cao Rz3,2 + Rz0,8

- Néu gia cong lién tiép bang 2 mili doa c6 thé dat duge do nham Rz0,4. Vi
thé doa 16 c6 thé 1a mot trong nhitng phuong phap gia cong tinh lan cuoi.

I. KHOAN LO TREN MAY TIEN

1. Mai khoan

1.1. Cau tao va cong dung cia miii khoan rudt ga

Cau tao mili khoan: Gom 3 phén 1a phén 1am viéc, phin c6 va phan chuoi.

Phan cét got Co

P Ludi ngang

Duong me

Ludi cat

Hinh 5.2. Cdu tao miii khoan rudt ga
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- Phan 1am viéc: Duoc ché tao bing thép dung cu dung dé cit got.

+ C6 2 ranh xodn 6c dé qua dé phoi thodt ra ngoai, dong thoi dé dung dich
tudi ngudi 1am ngudi cho phan cit got.

+ Déu miii khoan hinh c6n, c6 mat truéc va mat sau. Giao tuyé€n cia mat
trude va mat sau 1a 2 ludi cit chinh.

+ Dudng thiang néi hai ludi cat chinh 1a ludi cat ngang.

+ Mat ngoai n6i hai ludi xodn dugc mai thanh hai dudng go (dudng me ¢
tac dung dan hudng khi khoan).

- Phan ¢6 miii khoan: Dugc ché tao bing thép cacbon két cdu, né 1a phan
chuyén tiép gilta phan 1am viéc va phin chu6i cua mili khoan. Trén ¢6 ¢6 ghi s6
hiéu nha mdy ché tao va duong kinh miii khoan.

- Phan chuo6i miii khoan: Ding dé g4 kep mili khoan trén mdy. Miii khoan
c6 chudi tru hoac chuoéi con. Chudi con duge ché tao theo tiéu chuan (con Modce
s6 1,2, 3, 4, 5). Chudi con c¢6 tac dung dinh tam miii khoan nhanh chéng va gitr
cho miii khoan khong bi xoay trong qua trinh cat got. Phan chuéi miii khoan
dugc ché tao bing thép cdcbon két cau va dugc mai ra.

1.2. Phuong phap ga lap, mai sua

* Phuong phdp ga ldp:

- Miii khoan chuéi con dugc lap vao ndong u sau: Néu chuoi con clia mili khoan
c6 s6 con khac véi s6 con & nong u dong thi khi 1ap ta phai dung bac 16t con.

- Miii khoan chuéi tru dugc ga vao nong u sau nhd ¢6 bau cap miii khoan.

. Vit clia ndng u sau
Nong u sau :

n Homah

Miii khoan

Sy
S

Bac 16t con

Hinh 5.3. Ga miii khoan bdng bac 16t con
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Hinh 5.4. Bdu cdp ding dé ga miii khoan

* Phuong phdap mai sua:

- Khi mai mii khoan, mat hét lung & dau mii khoan dugc mai thanh mat
cong dé bao dam nhan dugc cdc géc sau o trén cdc ludi cat. Mudn vay khi mai
mi khoan trén mdy mai phai dong thdi thuc hién chuyén dong quay cho mii
khoan quay quanh tam cua né.

- Nhitng ngudi thg mai va ngudi tho tién lanh nghé ¢é thé mai dam bao
chiéu dai 2 ludi cat nhu nhau, géc ¢ ding theo yéu cau va géc sau o trén suot
chiéu dai ludi cat nhu nhau.

2. Phuong phap khoan 16 trén may tién

- Khoa mat, méi 16 tam (dinh tam).
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- Khi bat dau khoan, dé miii khoan khoi déao, ta gd mot mi€ng can dg dau
mili khoan 1én dai dao. '

L6 bét dau khoan bi léch
do khong c6 cir ty

Can dao tién

Hinh 5.7. Dung cdn dao tién lam cit ty cho miii khoan

- Trudng hop khi khoan bi dao, ta phai khoa hét 16 khoan trudgc dé va thuc
hién khoan lai.

- Muén khoan 16 that thiang va ding kinh thudc, phai diéu chinh cho tam
miii khoan trung véi tdm u ding.

- Khi khoan 16 khong thong sudét can phai st dung du xich trén nong u dong
hoac danh dau chiéu sau 16 ngay trén miii khoan.

*Chu y:

- Luon dua miii khoan ra ngoai dé gat sach phoi.

- Luon tudi dung dich tron ngudi vao tan trong 16.

- Phai cho vat gia cong quay trude khi cho miii khoan cham vao vat.

- Khi muén dirng khoan phai cho miii khoan ra trudc sau dé méi tat mdy.

- Vit can khoan va miii khoan phai dugc ga kep chac chan tranh rung dong.

- Khoan 16 thong su6t, khi gan thung cin giam budc ti€n cta mii khoan,
tranh hién tugng mii khoan bi dn bap gay ra gay mii khoan.
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3. Ché db cét

- Téc do cat: v

(m/phiit):

Trong qua trinh khoan, tdc do cit thay déi theo chiéu dai cla ludi cat miii
khoan. O ddu miii khoan t&c d9 cét bang 0, vi vay ta x4c dinh t6c d6 cit tai diém

c6 dudng kinh 16n

Trong dé:

- Chiéu sau cit

+ Khi khoan 16

+ Khi khoan 18

Trong dé: d - Pudng kinh 156 khoan ban dau.
D - Budng kinh 16 sau khi khoan.

nhat cha miil khoan.
x.Dn
v =

1000
v - T8c d¢ cét (m/phit).

D - Pudng kinh mili khoan (mm).
n - S8 vong quay cua vat gia cong (hoac miii khoan) trong
mot phiit (vOng/phiit)

:t (mm)
D
dac: t = {mm}.
) D-d
rong: ! = (mm).

t - Chiéu sau cat.

- Bude tién khi

khoan: S (mmy/vong)

Budc tién cta miii khoan 12 lugng dich chuyén cia miii khoan doc theo truc
sau mobi vong quay cha vat gia cong. Vi mili khoan ¢6 2 1udi cit chinh nén moéi

1udi cét chinh thuc

S =

Z

hién mét budc tién:

trong d6 z 12 s ludi ¢t cha miii khoan.

4, Cac dang sai hdng - Nguyén nhan va cach khic phuc

Dang sai hong

Nguyén nhan

Cach khic phuc "

- L6 bi léch tam.

- Miii khoan mai khéng
diing.

- Mt dau cta phoi khong
vuong goc vai dudng tam
clia né.

- Mai lai va kiém tra bang

dudng.
- Xén mit dau dam bao

vudng goc voi dudng tam.
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- Kich thuée cua

16 sai.

2 Chiéu sau cla
16 khong chinh
Xac

- Miii khoan dai.

- Phéi bi 16 hoac bi chai

| cung.

- Miit khoan mai khong
ding: 1 ludi ngén, 1 ludi dai.

- Truc chinh ciia mdy bi dao.

- Miii khoan gd xién so vdi
duong tam 16.

- Tam u dong léch so vGi
tam truc chinh.

- L& nong u dong va chudi
con khong lau sach khi lap.

- Nhim lin khi kiém tra
chiéu sau 16.

- S dung du xich nong u
dong sai.

- Mili khoan cun.

- Ket phoi.

- Lam ngudi khong dat yéu
cdu vé luu luong va thanh
phin chua ding.

- Budce tién 16n.

- Pinh tam truée khi khoan,
trong khi khoan can d& dau
miii khoan béng cin bit
trén dai dao.

- Giam budc tién khi khoan.

- Mai lai va kiém tra bang
dudng.

- Goi tho stra chita dén diéu
chinh lai mdy.

- Gé Jai.
- Chinh lai tam u dong.
- Lau sach trudc khi lap.

- Kiém ftra cidn than néu
chay tu dong, dung ct.
- Khir d6 do cua du xich.

- Mai lai.

- Thinh thoang dua mili
khoan ra chai sach phoi trén
miit khoan.

- Tang thém luu lugng dung
dich turéi ngudi va pha ché
dung dich ding thanh phan.
- Giam budc tién.
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IIL TIEN LO

1. Khai niém vé tién 16

L6 sau khoan hoac 16 ¢6 sdn trén phoi dic, phoi rén thudng duogc tién md
rong dudng kinh, dam bao kich thuée ¢6 do chinh xédc cao va nang cao do nhdm
bé mat.

1.1. Dao tién 16 va phuong phap ga liap

1.1.1. Dao tién lo

+ Dao tién 16 sudt.

+ Dao tién 16 kin.

Thong thudng goc sat (o) ctia dao tiép 16 16n hon so véi géc o cua dao tién
ngoai a =12 + 160,

SN\ A= ] Tl
. "

Dao 15 subt

e "

Nhin theo B

Dao 16 kin

Hinh 5.8. Cdc loai dao tién 16

- Céc loai dao 16 tiéu chudn: C6 ludi cit cao hon so v6i dudng tam cua than
dao (than hinh tru), vi thé dao dugc gd thap hon so véi tam cua 16 gia cong.
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Muén vay phai sir dung dao ¢6 tiét dién than dao nhod hon so véi 16 gia cong.
Do d6 nhuge diém ciia dao 16 loai nay la kém cing viing.

- Dao lacua: Pé khac phuctinh trang kém cifng vitng cta loai dao trén,
ngudi ta diing dao cai tién lacua. Than dao ndm & vi tri clia tam 16, vi vy c6 thé
tang tiét dién cla than dao va dg cling vitng clia than dao s€ tot hon.

- Dao Xéminxki: Mot dang dao cai tién khac mang tén XéminxXki 12 loai dao
tién 1& c6 tiét dien vuodng. Loai dao nay dugc gd trén khdi V nén do cing ving
cao, cho phép cit got vdi ch€ do cit cao hon so véi céc loai dao trén.

- Dao tién 16 van nang: D& c6 thé tién duge cac 16 ¢b chiéu sau khéc nhau
ngudi ta thudng diing dao tién 16 van nang cd thé diéu chinh duge do tho dai
clia can dao. Ngodi ra, dé tién 16 16n (dudng kinh ¢30 + ¢100mm) ngudi ta
thudng diung dao “ba” ¢é can roi.

1.2. Cach g4 dao tién 16

Dao tién 16 dugc ga trén gid dao cha mdy sao cho: than dao song song véi
dudng tam 16. Khi tién phd, dao thudng bit cao ngang hoac thdp hon tam 16
mot chit. Khi tién tinh, ludi cét dugc bit cao hon tam 16 mét chit (khoang
1/100 dudng kinh 18). Dao bét trén gia dao phai dam bao céng vimg dé trdnh
rung dong trong qué trinh cét got.

2. Phuong phap tién 16

2.1. Tién 16 thong sudt

G4 vat gia cong lén mam cap, ra tron theo 16, dua dao cham vao thanh
16 réi duta vao du xich diing tay diéu chinh cho dao cit vao 16 mot doan dai tir
2 + 3mm, t = 0,5 + 1mm (tuy theo ting 16). Ding thudc cip, compa hodc dung
cu do khic dé kiém tra 16, sau d6 quyét dinh chinh dao dé€ tign. Khi tién tinh
phai diéu chinh dao that chinh xdc dé tién dugc 16 theo ding yéu cau.

2.2. Tién 16 khong thong suét

Vé co ban cling gidng nhu tién 16 hinh tru suét, chi khac 12 khi tién 16 hinh
tru Khong thong sudt can chd ¥ chiéu dai ciia 16 cho that ding. Sau day 1a mot
s6 bien phdp khong ché chiéu dai 16:

- Tién 16 ¢6 bac: + Ding vach dau trén than dao.

+ Dung tdm can.
+ Ding ¢if ¢é con lan.
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T4m phing

M,

= e
T [+ 4 | [++
) =

Con lian

e

S e i

Hinh 5.9. Xdc dinh chiéu sdu 16 trong qud trinh gia cong

- Céch thao tac: Dao dang ti€n tr dong, khi tdm cén cdn c¢dch vat gia cong
tlr 2 + 3mm phdi ngit ty dong va cho dn vao bing tay. '

- Tién mat dau trong 16: Cho dao an dén chiéu dai c¢én thiét theo chiéu doc
bing du xich, cit hdm hay ddu,... sau d6 cho dao chuyén dong ngang (hudng vé
tam) trong 16.

2.3. Tién cat ranh trong 16

Hinh ddng hinh hoc ctia rinh phu thudc vao hinh ddng hinh hoc ctia dao.
N¢&u chi€u rong ranh hep thi diing ngay chiéu rong clia dao dé cit diing, néu
chiéu rong ranh lon thi mé rong ranh. Chiéu rong va chiéu sau ranh duogc kiém
tra bing thudc cap va bang dudng. '
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a)

Hinh 5.11. Kiém tra duong kinh ranh

a, c. Kiém tra chiéu sau ranh bang compa
+ thuoc la
b. Kiém tra chiéu sau ranh bdng thuéc cap

Hinh 5.10. Kiém tra ranh trong 16

a. Kiém tra kich thuoc ranh bang thudc cdap
b. Kiém tra kich thudc tir mdt dau dén kich
thuoc ranh

c. Kiém tra chiéu réng ranh bang duong

3. Ché do cat
Ché do cat khi tién 16 nho hon khi tién ngoai vi gé lap d€ tién 16 khong thuan

101 nhu tién ngoai va dao tién 16 y&€u hon dao tién ngoai.
- Chiéu sau cat: Khong nén 1ay qua 16n, thong thudng:

+ Khi tién tho gang duc: t=3 <+ 4mm.
+ Khi tién tho thép: t=2+3mm.
+ Khi tién tinh: t=0,5+ Imm.

- Budc tién: Néu 1ay budc tién va chiéu sau cit 16n qua thi do cing viing cla
dao khong dam bao, dao s€ bi rung dong, 16 tién s€ bi con, khong dam bao do
nhdm, qud nita dao c6 thé bi gay, phoi bi dao.

, 8



- T6c do cat: Dua vao 16¢ do cit khi tién ngoai, dong thdi giam di theo hé

s6 k= 1/2.

4. Cac dang sai hdong - Nguyén nhan va cach khac phuc

Dang sai hong

Nguyén nhan

T !

Cich khic phuc

- Mit trong cua 16
¢6 chd chua tién
1.

- Tam cha 16
khong trung véi
tam clia may.

- Kich thudce
dudng kinh bi sai.

- Kich thude
chiéu sau 16 sai.

- Kich thude
duong kinh bi
con trén sudt
chiéu dai 1.

- L6 khong tron
(hinh bau duc
hoic hinh nhicu
canh).

- P6 nham chua
dat yéu cdu

- Lugng du gia cong qua it.
- G4 vat gia cong khong
chinh xdc, bi dao.

- Tam 16 khong trung véi
tam dudng kinh ngoai.

- Tam 16 khong trung véi
tam duong kinh ngoai.

- Do stt dung sai du xich
ban trugt ngang.

- Do su dung sai du xich
ban trugt doc.

- Do bi sai cir.

- Dao bat khong ¢am bao
cung ving, dao cun.

- Vau cdp xict qua chat
hodc qua iong.
- Ch€ d¢ cit chua hop 1y.

- Dao véu.
- Dao bi cin, yéu

- Str dung ch€ d6 cat chua

hop 1§

- Nudce 1am ngudi chua dat
yéu cau

- Tang luong du gia cong.
- Ra tron lai réi kep chiit.

- Trudc khi gia cong cin
kiém tra vi tri twong ddi clia
16 theo mat ngoai ctia phoi.
Néu khong dam bao can déi
phoi khac.

- Nhu trén.

- Khir d6 do du xich va tinh
todn s8 vach du xich cho
ding.

- Khir d6 do du xich ban
truot doc.

- Chinh lai cit va xiét chat.
- Bat lai dao cho chat, dao
phai du khoe va sac.

- Xi€t vau cua mam cap vira
du.

- Giam chicu sau cit va
bude ticn.

- Chon dao cho phu hgp.

- Mai lai dao, chon dao phi
hgp vdi kich thude cua 16.

- Giam lugng chay dao trén
co s0 lugng chay dao, chon
chiéu sau cit va toc do quay
cua truc chinh cho hop 19, |
- Str dung liru lugng va chat
lwgng tudi ngudi thich hop.

73



IV. KHOET LO TREN MAY TIEN

1. Dac didém ctia khoét 16 trén may tién

- Phoi dé khoét 16 phai c6 18 san.

- Ding miii khoét khong hiéu chinh duge dudng tam cua 16. Lo bi dao thi
sau khi khoét vin khong thay doi.

- Puong kinh cua 16 phu thuoc vio dudng kinh cua mii khoét.

- Gia cong 16 bang phuong phap khoét c6 thé dat chinh xéc t6i cép 3 va do
tron lang Rz6,3.

2. Mii khoét

2.1. Cau tao va cong dung

Moéi han
= -

/ Phan cét got Nhin theo A
) Phan hiéu chinh

- Phin lam viéc

Hinh 5.12. Cdu tao miii khoét

Hinh ddng va cdu tao ciia mii khoét gan giéng nhu mii khoan, né ciing gom
ba phan chinh: phan lam viéc, phan chudi va phan 6. Cong dung cla cic phan
nay ciing gan giong nhu mii khoan.

Tuy nhién miii khoét khic miii khoan & ché, dau miii khoan nhon cong con
dau miii khoét dugc mai bang nén khong ¢ luGi cit ngang. Miii khoét ¢o tur 3
dén 4 1usi cit con mii khoan chi c6 2 ludi cit, do d6 khi khoét dam bao do
nham cao hon. '

2.2. Cac loai miii khoét

_ Miii khoét chuoi lién: La loai miii khoét c6 phan lam viée lién v6i phan
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chuoi; thudng c6 tir 3 + 4 ludi cit (doi khi c6 2 ludi cat).
Phan ddu con, mat diu cua loai mii khoét nay dugc mai bang nén khong c6
ludi cét ngang.

D
—

Hinh 5.13. Cdc loai miii khoét
a. Mii khoét lap ghép tix cac miéng dao thép gid.
b. Miii khoét ldp cdc ludi cdt.

- Miii khoét chuo6i chap: La loai mii khoét ¢6 phan lam viéc rdi riéng va bo
phan g4 12 mot truc con. Mot ddu hoi con dé lap miii khoét, ddu kia dugc ché
tao kiéu con Modc dé lap vao ndong u dong.

- Miii khoét lién: La loai mili khoét ma ludi cat khong thé thdo roi ra.

- Miii khoét lap cdc ludi cét: La loai mii khoét ¢6 cdc ludi cit c6 thé thdo
roi ra.

2.3. Phuong phap ga lap mii khoét

- Vi cdu tao clia mili khoét gan giong nhu mii khoan nén gd lap mii khoét
trén may tién cling giong nhu ga 1dp miii khoan trén may tién.

- D6i v6i miii khoét chudi chap, ta 1ap phan lam viéc vao véi truc con, con
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phin chudi cua truc d6 duge 1ip vao ndong u dong (chudi cla truc duge ché tao
theo kiéu cén Modéc).

3. Phuong phap khoet

- N€u 16 ¢ dudng kinh ¢ < 35mm, ta ding mii khoét lién.

- Néu 16 ¢é dudmg kinh ¢ > 35mm, ta dung miii khoét 4 ludi chudi chip dé
dam bao cing viing.

- Muén kich thudc 16 chinh xédc va ¢é do nhdm cao, tuy theo dudng kinh 16
cdn gia cong ma ta dé lugng du cho thich hop. Thong thudng lwong du cha 16
khoét & mot phia tir 0,5 + 2mm. D€ khoét dé va cho miii khoét di ding hudng,
trude khi khoét ta cin tién & phia ngodi 16 mot khoang tir 5 + 10mm vdi dudng
kinh bing dudng kinh miii khoét.

- Trong thoi gian khoét 16 cin dung dung dich tudi nguoi, trir khi vat gia
cong d6 1a nhom, déng.

4, Ché& do cat

- Téc do cat: v (m/phit)

m.Dn
Puece tinh theo cong thirc: v = ———— (m/phuit).
1000
Trong d6: v - Tée dé cit (m/phit).
D - Puong kinh miii khoét (mm).
n - 56 vong quay cua vat gia cong (vong/phut).
Téc do cat khi khoét ¢é thé 1ay bing t6c do car khi khoan.
Vi du: Vai thép gio: v = 20 + 30m/phat.
Véi dao hop kim: v = 60 + 200m/phuit.
- Bude tién: S (mm/vong)

S
Puogc tinh theo céng thifce: z=— (mm/vong).

FA

Trong dé: S, - Budc ti€n clia mot ludi cat.

S - Budc tién cia ca ludi cit.

z - S6 ludi cit cha miii khoét.
Budc tién khi khoét 16 16n gdp 2,5 + 3 14n budc tién khi khoan.
Vidy:  Vdi dao bing thép gié: S=0,3+ 1,2mm/vong.

V&i dao biang hop kim: S =04 + 1.5mm/vong.
- Chiéu sau cat: t (mm)
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d-d
Pugc tinh theo cong thic: t= —2——-- (mm)

Trong d6: d - Puong kinh mii khoét (mm).
d, - Pudng kinh 16 trudc khi khoét (mm).
Chi€u sau cét khi khoét 16 phu thudc vao dudng kinh ciia 16, thong thudmg
né dugce 1ay tir 0,5 + 2mm.

5. Cac dang sai hong - Nguyén nhan va cach khic phuc

Dang sai hong Nguyén nhan Cach khic phuc
- Kich thudce 16 bi nho. | - Miii khoét bi cun. - Thay thé miii kho¢t.
- Mat 16 ¢6 chd chua - Lugng du gia cong qua | - Tang luong du, kiém tra
cat got. nho, phéi bi dao. lai phoi khi gd.
- Do nhdm khéng dat | - Lugng du 16m. - Giam luong du.
yéu ciu. - Miii khoét bi ciin. - Thay thé& miii khoét.
- Bi ket phoi. - Thinh thoang dua miii
kho¢t ra chai sach phoi.
- BuGce tién qui 16n. - Giam budc tién.

V. DOA LO TREN MAY TIEN

1. Dac diém cla doa 16 trén may tién

- Phoi d€ doa 16 phai 12 phoi ¢6 16 sdn v6i luong du xdc dinh.,

- D¢ chinh xdc cia doa 16 cao (dat tdi cap 2, cdp 3 va doi khi dat t6i cap 1),
do tron ldng cao Rz3,2 + Rz0,8. Néu gia cong lién ti€p hai mii doa thi ¢6 thé
dat d¢ tron lang Rz0,4. Vi th€ doa 16 duge coi la mot trong nhiing phuong phdp
gia cong tinh 1an cudi.

2. Mui doa

2.1. Cau tao

Miii doa gém ¢6:

- Phén 1am viéc: Dung dé€ cat got, trén phin lam viéc ctia miii doa ¢6 cic bo
phin sau:

+ Phan con din hudng: D€ cho miii doa fot vio 16 dé dang.

+ Phan con 1ap ghép: La phan cét got chinh.

Goéc 2¢ = 8 + 129 khi gia cong gang.
Goc 2¢ = 24 = 309 khi gia cong thép.
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+ Phan hi¢u chinh: La phan tru ctia miii doa ding 16. Céc ludi cat & phan
nay duoc mai thanh cac dai hep (duong me), rong tir 0,05 + 0,2mm doc theo
luGi cat. DE dua mili doa ra khoi 16 duge dé dang, trén phan hiéu chinh duogc
mai con theo duong me, duong kinh giam dan vé phia chu6i miii doa mot
khoang tir 0,01 + 0,08mm.

Phan lam viéc

Phan hiéu chinh Chuoi

Phéan con ngugc

Phan cat got

2¢- gbc cua phan cit got

Con dan huéng

Hinh 5.14. Cdu tao va hinh ddng cua miii doa

Mait cit theo phén cit got Mat cit theo phén hiéu chinh

Mat trudc

o-gbc sau
trén phan
cat got

Géc sau trén phan
- ] o hiéu chinh o’=0
Y-goc trudc trén phan cat got

Hinh 5.15. Hinh ddang hinh hoc ciia miii doa
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- Phan c6: La phéan n6i gilta chuoi va phan 1am viéc clia mii doa.

- Phan chu6i: Dung dé ga lap. Chuoi c6 hai loai 1a chudi tru va chuoéi con.

2.2. Phuong phap lap

Vi mii doa c6 phan chu6i nhu miii khoét va miii khoan nén phuong phép ga
mii doa cling gi6ng nhu gi lap miii khoan, khoét, lip miii doa vao nong u dong
thong qua do con. Néu lap theo phuong phédp nay, phan vi do khong déng tam rat
nho gilfa chudi con va phan lam viéc cua mii doa, do khong déng tam giita u
dong va truc chinh clia may, hodc do bui bdn phan con lap ghép sé gay nén lugng
du cat got kim loai khong déu, 1am cho 16 gia cong bi loe hai ddu con, phén giita
nho. DE khic phuc hién tugng ndy, ngudi ta 1p miii doa va truc ty lua.

a) rLLl 1 - G6c nghiéng cla dudong

taAm mii doa so vdi

Luong du dé doa

.

L6p kim loai thuc t€ bi lay
di trong khi doa

Hinh 5.16. L6 bi loe hai dédu do ga miii doa chdt trén nong u déng

a. Lo trude khi doa

b. L6 sau khi doa do ga mii doa khéng song song dicong tam
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Nong u sau
\ Hinh 5.17. Truc ga
tw lua

Miii doa

1. Bac 16 con dé ga

chudéi miii doa

2. Chét truyén moémen
xodn

3. Bac trung gian giita
dau lap vao u dong

4. Bi ldn de dau truc
i lica

5. Miéng dém mdt cdu
ldn

3. Phuong phap doa 16

- Trude khi doa can phai khoét hoic tién tinh 16 t6i lugng du thich hop. Tuy
theo d6 chinh xdc ctia 16 ta c6 thé doa 16 mot hodc hai 1an (doa ban tinh va doa
tinh).

- Khi doa cén cho dn déu, néu khong 16 s& khong dam biao do nham va c6
thé bi gay mili doa. Tri s6 cla budc ti€n khong anh hudng 1am dén do nham bé
mat gia cong, né chi phu thudc vao hinh ddang ludi cat trén phéan hiéu chinh. Tuy
vay ta cling khong nén lay tri s6 budc ti€n qua 16n.

- Trong suét thoi gian doa can tudi dung dich tron ngudi (vat liéu doa la
gang, dong, nhom, khong can tudi dung dich tron nguoi). Diing mili doa c6 rang
phan bd khong déu s& doa duge 16 chinh xdc hon mili doa c6 ring phan bo déu.

4. Ché& dod cat

Néu 16 ¢6 duong kinh nhu nhau; budc tién khi doa 16n gip 2 + 3 lan budc
ti€n khi khoan. Thong thudng néu 16 doa tir 5 + 10mm (doa thép) thi lay S= 0,5
+ 2mm/vong va toc do cat (v) khi doa 16 s& nho hon khi khoan 2 + 3 lan. Con
néu miii doa bang thép gid, vat liéu gia cong la gang, thép, dong thau thi van
téc cat v c6 thé 1dy tir 6 + 15m/phuit.
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Chiéu sau cit (t) khi doa phy thude vio dudng kinh 16 doa va vat liéu gia
cong. N6 thuong lay tir 0,08 + 0,2mm vé mot phia.

5. Céc dang sai hong - Nguyén nhan va cach khic phuc

Dang sai hong Nguyén nhian Cach khac phue

- Kich thudc 16 16n. - Miii doa mai khéng - Thay miii doa khac.
dung géc thodt 16n, ludi
cat & phén con lap ghép
bi ddo, duong kinh phan
hi¢u chinh qud 16n.

- Kich thuéc 16 bi hut. | - Mii doa bi mdn. Kim | - Thay miii doa khac.
loai bi bién dang dan hoi

khi doa bac mong.

Cau hoi én tap
1. Néu céc yéu céu co ban cilla mit tru trong.
2. Néu dac diém cla khoan 6. Trinh bay phugng phap khoan 18 kin.

3. Néu dac diém cla khoét 18, doa 15.
4. Néu dac diém cia tién 16. So sanh ché dd cét khi tidn try trong va tién tru ngoai.
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Chuong 6
TIEN MAT CON

Muc tiéu:

- Hiéu dugc tac dung clia mat con trong k¥ thuat.

- N&m dudc cac yéu t6 co ban cla mat con.

- Hiéu dugc cac phuong phap gia cong méat con: uu, nhude diém cla timg phuong phap.
- Biét cach kiém tra bing dudng kiém, thuéc do géc.

I. KHAI NIEM VE MAT CON

1. Céng dung ciia mét con

Trong cong nghiép ché tao mdy, ngoai mat tru nguoi ta con st dung nhitng
mat con, vi mat con dung dé 1ap ghép céc chi ti€t vi nhau va khi can thiét ¢
thé thdo ra mot cach dé dang ma khong anh hudng dén do dong tam va vuong
gbc cua cac chi tiét.

Con thudng c6 3 kiéu: Con ddu nhon, con déu bang, con c6 chiéu dai toan bo.

2. Cac dang mat con

Hinh 6.1. Cac dang mdt cén

a. Banh rdang con; b. Miii khoét cén; c. Miii tam,; d. Bac lot con.
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3. Cac yéu td ctia mit cén

D - Dudng kinh 16n nhat ctia doan con.

d - Pudng kinh nhé nhat cia doan con.

L - Chiéu dai toan bo chi tiét.

1 - Chi€u dai doan con.

o - Gée dée.

2a - Géc con.

1 - D6 doc.

K - Dg con.

Cdc dinh nghia co bdn:

- Géc doc: La géc tao bdi gilta dudng tam cia chi tiét v6i dudng sinh.

- Goc con: La gdce a0 boi giita hai dudng sinh cha tiét dién di qua dudng
tam cua chi tiét.

- D6 con: La ty s& giira hiéu s6 ctia dudng kinh lcin (D) va dudng kinh nho
(d) véi chiéu dai doan cén (1).

D6 con duge tinh theo cong thidc:

D-d O

K= —— ‘ v
! _“ _§
- Do déc: La ty sé giita nira QT o { =y L

hiéu cha dudng kinh 16n (D) va F \{r/
" - » -t e .o l

duong kinh nhé (d) véi chiéu dai
doan con (1) clia mat con.

L -
D-d
| = —— =g
2 Hinh 6.2. Cdc véu td ciia mdt cén
D-d
Vi K= n¢n do déc con duge tinh theo cong thiic:
!
K
1 =
2

Gid trj ctia K thudng dugc viét dudi dang phan so: 1/10; 1/20; 1/50... va ky
hiéu trén ban ve.
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4. Khai niém vé ¢én tiéu chuan

4.1. Pinh nghia

Mt cén duoe ché tao theo kich thude tiéu chuin dugc goi 1d mat con tiéu
chuin. '

4.2. Cac loai con tiéu chuan

Con tiéu chuin ¢é rat nhiéu loai, nhung thong thudng ¢6 2 loai duge sir dung
rong rai va nhiéu nhat trong ché tao mdy dé 1a con hé mét va con Mooc.

- Con hé mét:

Gom 8 s6 hicu: 4, 6, 80, 100, 120, 140, 160 va 200. Ca 8 s6 hiéu nay déu
c6 K = 1/20 va goc déec o =1925755". Con kich thude D va d s€ 16n dan theo

chiéu tang cua cdc s6 hiéu.

Puong kinh D {(mm) | Drong kinh d (mm) 1
P R T
Con hé mét 56 6 615 44 35
Con he mét s6 80 80,4 70,2 204
Con hé mét s& 200 201,00 179,4 432
- Con Mode:

Gom 7 s6 hi¢u: 0, 1, 2, 3, 4, 5, 6. Kich thu6c nho nhét 1a s6 0, I6n nhit 1a
56 6. Do con clia mdi $6 hiéu khidc nhau, nhung déu nam & trong khoang tir 1/19
+ 1/20. Con dudng kinh D va d ciling 16n dan theo chi€u tang cia cdc s6 hiu.
- Quan h¢ gilta c6n hé mét va con Modc:

Vi duong kinh 16n nhét cta con Modc nam trong khoang tir 9 + 63mm va
c6 46 con gan diing do con hé mét, do dé ngudi ta ghép con hé mét va con Mode
lai thanh mét day ¢6 dudng kinh tit nhd dén 16n, trong d6 con Modc nam trong
khoang tir s& hiéu 6 dén sd hiéu 80 cia con hé mét,
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Bang 4. Kich thuoc dé cén cia con hé mét va cén Moée

Duong | Pudng | Chiéu dai

Tén va s hi¢u Do con | Géc déc , ) .
, . kinh D kinhd | doancénl
cua cdHn K o
{mm) (mm) (mm)
Con hé mét s6 4 1/20,000 192555~ 4,100 2,850 25
Con hé mét s 6 1/20,000 1Y25°55” 0,150 4,400 35
Cén Mobc s6 0 1/19,212 | 1929277 | 9,121 6,453 53
Cén Modce s6 1 1/20,047 1925743 12,240 9,396 57
Cén Modce s6 2 1/20,020 1Y25°50” 17,980 14,583 68
Coén Modce s6 3 1/19,922 1"26°16” | 24,051 17,784 85

Con Modc s6 4 1/19,254 | 1929°15” | 31,542 | 25,933 108

Cén Modc s6 5 1/19,002 | 1°29°'36” | 44,731 | 37,573 136

Cén Modc s6 6 1/19,180 | 129°36” | 63,760 | 53,905 189

Co6n hé mét s6 80 1/20,000 | 1"25°55™ | 80,400 | 70,200 204

Con hé méts6 100 | 1/20,000 { 1"25°55” | 100,500 | 88,400 242

Con hé mét s6 120 | 1/20,000 | 1"25°55” | 120,600 | 106,600 280

Con hé méts6 160 | 1/20,000 | 1725°55" | 160,800 | 143,000 356

Con hé mét s6 200 | 1/20,000 | 1"25°55” | 201,000 | 179,400 432

I1. CAC PHUONG PHAP TIEN MAT CON

Co 5 phuong phap tién mat con

- Phuong phép tién con biang xoay xién ban truot doc.

- Phuong phép tién con bang xé dich ngang u dong.

- Phuong phép tién con st dung thanh thude con.

- Phuong phap tién c6n phél hop giffa thanh thude con véi xé dich ngang u dong
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- Phuong phdp tién con diing dao ban réng.

Trong tdt ca cdc phuong phdp trén, phuong phdp thit nhét, tht hai va tha
nim dugc su dung rong rdi nhat.

1. Tién mat cén bing xoay xién ban trugt doc (ban truct trén)

Phuong phap nay chi 4p dung d€ tién nhitng mit con ¢ chiéu dai doan con
ngan (1 < 180, tuy theo ting mdy).

1.1. Cach tinh géc déc dé xoay xién ban trugt doc

- Céng thifc téng quat:

D-d

g =
21

Trong d6: D - Pudng kinh 16n nhat doan con (mm)
d - Pudng kinh nhd nhit cia doan co6n (mm)
1 - Chiéu dai doan con: => Sau khi tinh duge tga, tra bang lugng
gidc dé tim ra .
- Cong thiic kinh nghiém: Dugc ding khi o < 119, Né€u géc déc cang nho
thi mifc dé chinh x4c cua cong thitc ndy cang cao.

D-d
al = 28,65 mf__—- (1)

D-d
Ta d3 biét: k= — (2)
!

Tir (1) va (2) cong thic kinh nghiém con duge viét dudi dang:
al = 2865 k

1.2. Mot vai vi du vé€ tinh géc doc o (g6c xoay xién ban truot doc)

- Thi du 1: Céan tién mot doan c¢on ¢ chiéu dai 50mm, dudng kinh 16n cia
doan con 12 60mm, dudng kinh nhd 12 50mm. Hay tinh géc déc dé xoay xién
ban truot doc.

Bai giai: Ba cho: D = 60mm, d=350mm, 1=350mm

Phai tim: o= 7?

D-d 60 - 50 10 1

*Cach 1: 1ga = = = = =0,1
2 2.50 100 10

Tra bang luong gide:  tga=0,1 = o =545
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* Cach 2:
Dung phuong phip chia tap sd tim a®:
286.5 | 50
36 | 504318
60
+ 2160
5
2165
165
15
60
900
400
0

X

X

Nhu vay: Gde xoay xién ban trugt doc tinh bing cong thidc kinh nghiém:

o = 5043°18”
1.3. Uu nhugce diém cta phuong phap xoay xién ban truot doc trén
* Un diém:

- C6 thé gia cong dugc chi tiét con c6 géc dbc a bat k¥ (16n hodc nhd).
- C6 thé gia cong dugc ¢a ¢6n trong va con ngoai.

- Phuong phap diéu chinh don gidn.

* Nhuoe diém:

- Khéng gia cong duge chi tiét con ¢b chiéu dai phan con 16n. Chiéu dai nay

bi phu thudc vao khoang dich chuyén cta ban trugt doc trén (phan 16n cac may
¢6 khoang dich chuyén 1a: 1 < 180mm).

- Chi thuc hién dugce budc tién bang tay (khong an tv dong dugc) nén ning

sudt va chit luong bé mat khong cao.

1.4. Cac phuong phap xoay xién ban truot doc
Ta chi cdn néi mil 6¢ ban trugt doc di mot gée of cling chiéu kim déng hé

néu tién con 16 hodc nguge chiéu kim d6ng hé néu 12 tién ¢o6n ngoai (dau con
nhd ¢ ngoai).
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Hinh 6.3. Tién coén bang phuong phap xoay xién ban truot doc

a. Tién cén ngoai; b. Tién con trong

2. Tién mat con bang xé dich ngang u doéng

Tién mat con biang phuong phap nay, ta phai dich chuyén u sau mot doan S
dé tam vat gia cong léch v6i huéng dao mot géc o do.

Trong thuc t€ “S” khong nén qua 10mm. Néu u dong dich vé phia nguoi tho
thi dau nho cla doan con & phia u sau. Néu u sau dich vé phia bén kia ngudi thg
thi dau nho doan con sé & phia u dong.
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Hinh 6.4. Tién conbang phuong phdp xé dich ngang u dong

2.1. Cach tinh khoang xé dich u sau
- Tinh dé tién mot hinh con don gian:

D-d
S = =——————— mm
2
- Tinh dé tién mot doan con trén mot truc dai:
S
siha=—— —>S=Lsina (D)
L
Néu a< 100 — sina=1g « (2) (0,122 = 0,123)
Tu(l)va(2) — S =L.igax (3) (sin7% =~ tg 7Y)
D-d
Tacé: 1ga = — (4)
2l
D-d

Tr3)va4) — § =L. (mm).

21
Day chinh 12 cong thic tinh khoang dich chuyén u sau khi tién mot doan
con trén mot truc dai.
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(Cong thiee tinh chinh xdc:

Trong thyc t&€ chi¢u dai “L” khong phai la khoang cdch giita 2 ddu nhon, né
con phu thudc vao hai ddu 16 tam clia chi tiét. Nén cong thitc chinh xdc dé sir
dung tinh todn s€ la:

D-d
S=(L-4n).

21

Trong d6: S - Khoang xé& dich ngang u sau (mm).

D - Puong kinh 16n doan con (mm).
d - Pudng kinh nho doan con {mm).
1 - Chi¢u dai doan con {mm).
L - Chiéu dai toan b6 chi tiét (mm).

n - Puong kinh cua 16 tam (khoan ddng theo bang kich thudce 16

tam, hay n 1a dudng kinh phin dan huéng cta miii khoan tam).

2.2. Bai toan iing dung vé phuong phap tién con bang cich xé dich
ngang u sau

Can tién mot chi tiét hinh con ¢ duding kinh 16n doan cén 1a 28mm, dudng
kinh nho 14 25mm, chiéu dai doan c¢6n 13 125mm. Chiéu dai toan bo chi tiét 1a
300mm. Hay tinh khoang xé& dich ngang u sau:

Bai giai: Pa cho: D = 28mm; d = 25 mm; | = 125mm; L = 300mm.
Tim: S=7?

Véi dit kién dé cho, tra bang trong sé tay k¥ thuat ta tim duge: n = 2,5mm.

D-d 28-25  290x3
=(300-4x2,53) = = 3,48mm
21 2x125 250

Viy khoang xé dich ngang u sau la: S = 3,48mm.

2.3. Cac phuong phap xé dich ngang u sau

- Duya vao thude khic trén dé u sau:

- Néu y sau khong khéc thude ma chi ¢é 2 vach mée “0” & trén than va dé
ta dung thude 14 d¢ do khodng cdch “S” & 2 vach mdc.

Ap dung: S = (L - 4n)
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Hai vach chuén triing nhau Khoang x¢ dich

Hinh 6.5. Khodng xé dich ngang u dong

—7 =
B

U dong

bau méy

C

Thude 1a

Hinh 6.6. Sir dung thucc 1d dé xé dich u dong

2.4. Uu nhuge diém cua tién con bing phuong phap xé dich ngang u sau

* Un diém:

- Tién dugc chi tiét ¢6 doan con dai.

- Xe dao 1ién ty déng duge trong qué trinh cédt got do d6 nang sudt va do
nham bé mat cao. '

* Nhuoe diém:

- Khong tién dugc con 16 vi chi tiét chéng trén 2 ddu nhon.

- Khong tién dugc chi tiét ¢é do con 1dn vi luong xé dich u sau bi han ché
(5 < 10mm).
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- Diéu chinh u sau mét nhiéu thdi gian, 16 tam vat gia cong khong mon déu
do d6 dé gay ra phé pham.

3. Tién coén bang thudc thanh thudc con

3.1. Cau tao thanh thuéc con

Ph&i s gl

=7 0

Hinh 6.7. Cdu tao thanh thuéc cén
1. Gia dé. 3. Thuoe con. 5. Con truot.
2. Tam quay. 4. Dé. 6. Thanh giang.

3.2. Cach sir dung

- Thdo vit ham ban trugt ngang dé ban trugt ngang cé thé dich chuyén tu do.

- Quay ban trugt doc di mot géc 900 (d€ ndm clng chiéu véi ban truot
ngang. Muc dich la d¢ dung ban trugt doc thay thé ban trugt ngang 14y chiéu
sau cat).
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- N&i hai mil 6¢ & hai dau thanh thudc va xoay thanh thude di mot goc o
nhur d3 tinh todn, sau d6 xi€t chit mi oc lat

- Ldy chiéu sau cét va cho dao chay ty dong dé tién con.

* Nguyén 1y su dung: _

Khi dao chay tr dong doc, thanh kéo chuyén dong theo xe dao va con truot
5 ciing trugt trén thanh truot. Vi thanh truot da dugc xoay di mét goc . do 46
con trugt ciing trugt xién di mot géc o theo thanh trugt. Vi ban trugt ngang lic
nay chuyén dong khong phu thudc vao vit me va con trugt duge ¢4 dinh vao
thanh kéo bdi mii 6¢, nén ban trugt ngang cling kéo dao tién an theo mot dudmg
xién «f so voi dudng tam mdy.

3.3. Uu nhuoc diém cha phuong phap gia cong mat con bang thanh
thude con

* Uu diém:

- An dao tu dong dugc, do d6 nidng sudt cao, chat lugng san pham (6t

- Tién duoc ¢a con ngoai va ¢dn trong.

- Diéu chinh don gian.

- Tién dugc mit con ¢b chiéu dai 16n.

* Nhuge diém:

- Khong tién duge mit con ¢6 gdc doc o qua 18n. Thong thuong o < 209
(tuy theo tung thanh thude con).

4. Tién mit cén bing dao ludi réng

Hinlt 0.8. Gda dao theo diong
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Khi tién cdc chi ti€t cé chi€u dai doan con ngan (1 < 20mm) ma yéu cau k¥
thuat khong cao 1am, ta ding dao luGi rong dé tién con. Trong trudng hop ndy
d¢ xién cua ludi dao so véi dudng tam ciia mdy 12 géc o clia vat gia cong.

b) I—LLl Dudi 20mm
,, |

Hinh 6.9. So dé gia cong

* Nhitng diém cdn chi y khi dung dao réng bdn dé tién con:

- Vat gia cong va dao phai gd that chic chan va di khoé dé tranh rung dong.
- Lu@i dao phai mai that thing dé mit con khong bi 16i 16m.

- Dling dudng dé g4 dao.

IIl. CAC PHUONG PHAP KIEM TRA MAT CON

1. Kiém tra biing calip

Trong san xudt hang loat, ngudi ta thudng dung calip gidi han dé kiém tra
do con. Calip kiém tra c6 hai loai:

- Calip truc

- Calip 16.

* Phutong phdp kiém tra con 16:

- Dung bot mau vach 1én mit calip mét dudng md doc theo dudng sinh, réi
cho vao 16 con cdn kiém. Sau khi xoay nhe tir | + 2 vong, dua ra thdy vét xod
déu, nhu vay la do c¢on ding.
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- Kich thudc cua 16 con duge xac dinh bang cac vach giéi han clia khoang
céch 16 trén calip. Néu 1 vach ctia calip lot vao trong 16 cin kiém tra, vach kia
khong lot thi kich thudce clia 16 con ding.

Hinh 6.10. Géc con dung nhung kich thuoc duong kinh sai

Hinh 6.11. Géc con khéng diing
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* Phuong phdp kiém tra cén ngoai:

- D6 con ciing dugc kiém tra bing cdch dung bot mau nhu déi véi kiém tra
con 16.

- Kich thudc clia truc con duge xac dinh: Néu mat dau cia chi tiét can kiém
tra nam trong gidi han clia khoang cdch m thi kich thudc cua truc con ding.

2. Kiém tra mat cén bing cac dung cu khac

- Ngoai phuong phap dung calip dé kiém tra mat con, ngudi ta con diing cic
dung cu sau d€ ki€m tra mat con: dung dudng c6 dinh va dudng diéu chinh dé
kiém tra géc con xédc dinh theo do hd giita mat con va dudng. Néu thay do hé
phia dau 16n thi do c6n nho va nguoc lai (hinh 6.12).

- Ngoai ra géc con con duge xdc dinh bang thude do géc van nang. Loai
thudc nay c¢6 2 kich cd. Mot loai xac dinh duge géc con tir 00 + 900, loai thit 2
xdc dinh géc con tr 909 + 1800 (hinh 6.13).

Hinh 6.12. Kiém tra géc con ctia chi tiét

a. Dudng cé dinh.
b. Duing diéu chinh
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Tur 0° dén 900

Hinh 6.13. Kiém tra géc con bang thudc do géc van ndng

IV. CAC DANG SAI HONG - NGUYEN NHAN VA CACH KHAC PHUC

Dang sai hong

Nguyén nhan

Cach khac phuc

- D6 con ding nhung
kich thudc khong diing.

- Gobc con sai.

- Thuc hién chiéu sau
cét khong chinh xdc.

- Quay ban truot doc
khong chinh xéc.

- Ban truot doc bi ddy
trong qua trinh cat got.
- Khoang xé dich u sau
khong chinh xac.

- G4 va diéu chinh

thudc con sal.

- Diéu chinh chiéu sau
cat that chinh xéc khi
tién tinh. _

- Diéu chinh lai goc
quay ban truogt doc.

- Xiét chat mii 6¢ ham
ban truot doc trén dé.

- Diéu chinh lai khoang
xé dich ngang u sau.

- Diéu chinh lai thudc
con.

7.GTLTCMT-A
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- Pudng sinh khong
thang

- Mai dao khong ding,
dao cd gbc com sal.

- Dao ga thip hon
hodc cao hon so vdi

miii tam.

- Mai lai dao ding géc
do.

- G4 dao chinh xéc
theo mii tam.

Cau hoi on tap

1. Trinh bay cac yéu 18 clla mat cdn {vé hinh, dinh nghia, céng thirc).

2. Néu cong thitc co ban va cdng thic kinh nghigm dé tinh goc dc?

3. Trinh bay cac phuong phap tién mat ¢on. Uu nhuge diém cda timg phuang phap.

4. Néu uu nhuoc diém clia phuang phap gia cdng cbn bang cach xoay xién ban trugt
doc trén; phuong phap xé dich ngang u dong.
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CHUONG 7

GIA CONG REN

Muc tiéu:

- Hiéu dugc cac yéu t6 cla ren. Ban chét clia ren va qua trinh gia cdng ren.
- Tac dung clla mai ghép ren, phan loai ren. Phuong phap gia cong ren.

- G4 |&p duge dung cu cit ren bang phuong phap ban ren, tard.

- Mai sifta dao 48 tién dudc ren.

- Nam dugc phuong phap kiém tra ren bing dudng kidm, panme,...

I. KHAI NIEM VA PHAN LOAI REN

1. Khai niém vé ren

1.1. Khai niém

Ren dugc sir dung rat nhiéu trong cong nghiép ché tao méy. Hiu hét cac
may déu c6 cdc chi tiét ¢ ren. Chi i€t c6 ren ding dé néi, him, hoac truyén
dong gilta cdc chi tiét, cdc bo phan may.

Gia cong ren la cong viéc 1am cac dudng ranh xodn 6¢ & bén trong hoéc ¢
bén ngoai vat gia cong theo mot quy luat nhét dinh, dé cdc vat d6 ¢6 thé lip
ghép vdi nhau dam bdo theo yéu cau ky thuat.

Budc ren 16n hay nho phu thudc vio bude tién clia dao tién, bude tign 16n
thi ta ¢6 budc ren 16n va nguoc lai.

1.2. Cac yéu td cua ren

Né&u dem trai mot vong ren ra mat phang thi chiéu dai vong ren d6 chinh 1a
canh huyén ciia tam gidc vuong ABC, canh AB chinh 1a chu vi ciia vong tron
ma duong kinh 1a dtb. Canh BC 13 budc ren S.

* Ren gom cde yéu 16"

99



- Bude ren: Ky hiéu (S) 1a khoang cach giita cdc canh ren song song ké nhau
do theo phuong song song véi truc ren.

- Géc-nang cna ren: Ky hiéu (u) 12 géc tao bdi tiép tuyén ciia dudng xoan
6c va mdt phang thang géc vdi truc ren.

L

),

C

Ttdtb

Hinh 7.1. So dé biéu thi ducmg ren

S g Mi 6¢
2 2
CETRAAAI
c — =
! o - : N B

LAA Y

Hinh 7.2. Cdc yéu td ciia ren
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- Goc dinh ren (géc trac dién): ky hiéu (g) 12 géc tao bdi hai canh bén ren
do theo ti€t dién vudng gée vdi dudng tam cla chi tiét.

- Dudng kinh dinh ren: ky hiéu (d) la dudng kinh clia mot hinh tru cé dudng
tam tring véi dudng tam ren va.bé mat cha né tiép xtic véi mat dinh ren ngoai
va mit ddy ren trong. :

- Pudng kinh chan ren: ky hiéu (d,) & dudng kinh cha mét hinh tru ¢6
dudng tam tring véi dudng tam cia ren, con bé mit cta né tiép xic véi mat
dinh cia ren trong vA mat ddy ctia ren ngoai.

- Pudng kinh trung binh ctia ren: ky hiéu (dtb) 12 trung binh céng cla dudng
kinh dinh ren va dudng kinh chan ren:

dtb =(d +d,)/2

2. Phan loai ren

2.1. Dua viao hinh déng tric dién ren
- Ren tam gidc: Thudng diing dé n6i, him tat
ca cdc chi tiét véi nhau, ren tam gidc thong
thuong cé 2 loai:
+ Ren tam gidc hé mét (ren qudc t€):
BPugc sit dung rat rong rdi. Don vi géc ren 1a
do, do kich thudce 1a mm, géc dinh ren g = 609
+ Ren tam gidc hé Anh (ren Anh): b)
Pon vi do géc ren 1a do, do kich thude 14
inchs (tdc Anh), 1 inchs = 25,4mm. Géc dinh ren
&= 550, Tri 56 budc ren 12 s6 dinh ren trong 1 inchs.
- Ren vudng: Thudng diing dé truyén chuyén . ©)
dong gilta cdc chi ti€t va bo phan mdy. D6i véi
ren vudng thi hai canh bén cla tiét dién ren song
song véi nhau.
- Ren thang: Thudng dung d€ truyén chuyén
dong gira cdc chi it va bo phan mdy. Né gém d)
2 loat:
+ Ren thang quéc t&: Géc & dinh ren g = 309.
Don vi do 1a mm, loai ndy duge sir dung rong rai. :
+ Ren thang Acme: Géc & dinh € = 290 Hinh 7.3. Cdc logi ren
Don vi do kich thuée ren 13 inchs.
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- Ren thang vuéng (ren chin): Thudng ding dé truyén chuyen dong cdc chi
tiét, cdc bo phan mdy mot chiéu nhat dinh. Géc & dinh € = 450

- Ren tron: Dung dé truyén chuyén dong giita céc chi tiét, cdc bo phan nang,
16n cua mdy.

2.2. Dua vao huéng ren
D€ thang ding con vit 1én, néu |

dudng ren di tir trai sang phai theo i

huéng di 1én, hodc vin mi 6c theo
chiéu kim doéng hé m& mi &8¢ di
xudng thi dé 1a ren phai. Dudng ren %
di tir trdi sang phai theo hudng di
xudng, hodc van mii 6¢ theo chiéu

kim déng hé ma mil &¢ di lén thi d6 T
14 ren tréi. a)

i
b)
2.3. Dua vao s6 dau moi ren
Ngudi ta chia ren lam 2 loai:
- Ren mot dau méi: Chi ¢ mot
duong ren duy nhét.
- Ren nhi€u ddu mdi: La loai ren cé mot sG dudng ren song song va cich
déu nhau, trén mat ddu chi tiét ta thiy trudc ddu méi cich déu nhau.
II. KY HIEU REN

1. Ren hé mét hudc I1n

K¢ hiéu chir M chi ren hé mét. Chi s8 ding sau chit M chi kich thuéc dudng
kinh cta ren. Thi du: M24. La ren hé mét ¢6 dudng kinh 12 24mm con buée ren
tra bang ta ¢6 S = 3mm.

Hinh 7.4. Phdn loai ren theo huong ren
a. Ren phdi b. Ren trdi

2. Ren hé mét budc nhé
Ciing ¢6 ky hiéu chit M nhung cé thém chit s6 chi bude ren.
Thi du: M24 x 2. La ren hé mét, dudng kinh la 24mm, budc ren S = 2mm.

3. Ren Anh

Dugc ky hiéu trén ban vé bang dudng kinh ciia ren va tuong tng véi moi
dudng kinh cia ren ¢é s dau ren thich hgp trén mét inhs. Thi du: Ren 17 . Tra
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- . ~ -~ ” 1 1
bang ta ¢4 s6 ren trén 1 inchs 12 8 (n = 8) va budc ren S = 3,175 hay 8_ .

III. CAC PHUONG PHAP GIA CONG REN

1. Gia cong ren ngoai biang ban ren

1.1. Cau tao ban ren

Ban ren tuong tu nhu mot cdi toc, n6 duge ché tao bing thép dung cu. Trén
ban ren dugc khoan 3 + 8 16, s6 luong phu thuéc kich thudc ctia ban ren.

Phin cft got Phan hiéu chinh Phan cit got
|

Hinh 7.5. Cdu tao ban ren

Giao tuyén giita cdc 16 v6i mat tao thanh nhitng ludi cat hinh luoc. Ludi cét
nay dugc ¢ 2 dau goi la phan con dén hudng. Nho c6 phan con din hudng nay
ma ngay tir dau phan ren duoc cit got dé dang. Con phan hinh tru goi la phén
hiéu chinh, gém tir vong ren theo diing kich thuéc va do tron lang theo yéu cau.

- Ban ren su dung duoc ca 2 mat. Sau khi mat bi mon ngudi ta 1at lai ban

103



ren dé sir dung mat con lai. Trén mot ddu ban ren c6 ghi ky hiéu kich thudc cua
ren va vat dugc ché tao.

1.2. Cac loai ban ren

Thuong ¢6 3 loai: .

- Ban ren lién (ban ren nguyén): La loai ban ren khong x¢é ranh, nén khong
thé tang giam dudng kinh khi ren, nhung dam bao do chinh xac cla chi tiét.

- Ban ren ¢6 xé ranh: La loai ban ren c6 thé ting giam dudng kinh ren trong
pham vi nho 0,1+ 0,25mm. Loai nay ¢6 do chinh xac tuong d6i cao nén dugc
sir dung rong trong san xuét.

Rianh diéu chinh cua ban ren

Hinh 7.6. Ban ren cé xé ranh diéu chinh

- Ban ren tang: La loai ban ren ¢6 thé diéu chinh dudng kinh trong khoang
2mm. Loai nay rat tién lgi cho viéc sua chira, kéo dai thoi gian s dung, mo rong
pham vi cit ren. Tuy nhién do chinh xdc khong cao.

1.3. Phuong phap gia cong ren bang ban ren trén may tién

Nhimng cong viéc chuén bi trudc khi cit ren:

+ Tién ding dudng kinh vit va vat 450.

+ Chon t6c do cit v: khong nén lay 16n qu4, thong thudng v = 2 + 4 m/phiit
déi vé6i gang va thép. Con dai véi kim loai mau v = 10m/phiit.
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+ Chuan bi dung dich 1am lanh: Vi thép ta ding ddu hoa tan, nhom va gang
dung dau lua.

Cac phuong phép ren:

- D6i v6i san xuét don chi€c: Dung tay quay ban ren. Khi cit dung mat dau
nong u sau ép tay quay ban ren vao chi tiét gia cong, mot dau tay quay ban ren
ti vdo xe dao, lic nay vat gia cong quay vé6i t6¢c do cham. Khi ban ren cét got
dugc 2 + 3 vong ren nd s& tu tién vao cat got. Khi da cat du chiéu dai ren cho
vat gia cong chay ngugc lai d€ ldy ban ren ra. Mu6n khac phuc tinh trang léch
ban ren, tay quay ban ren dugc d& bang cit lap trén gid dao, con mot dau tay
quay ban ren dugc ti vao thanh ti gid trén gia dao.

1. Nong u dong.

2. Tay quay ban ren.
3. Thanh ti (tac dung

cho tay quay ban ren

khéng quay va tinh tién
theo chiéu dai cdt ren).

Hinh 7.7. Cat ren bang ban ren

Hinh 7.8. Tay quay ban ren



- D6i v6i san xudt hang loat: Ta dung ga ban ren dugc lap vao nong u dong.

2. Gia cong ren trong bang tard trén may tién

2.1. Cau tao taro

- Tar6 giéng nhu mot cai vit, duong kinh, budc ren, goc trac dién cua ren
phu hop véi ren can gia cong. N6 dugc ché tao bang thép dung cu, trén than c6
cdc ranh doc dé thoét phoi. Taré gém céc phan chinh sau:

Phan lam viéc Chuoi

at got

an ca

h

2

cua p

Goc doc

Phén cit got

Hinh 7.9. Cdu tao cia taré

- Phéan lam viéc gém:

+ Ludi cat chinh: Lam nhiém vu cit.

+ Phan hiéu chinh: Stra ding va cét ding hinh dang ren.

+ Phan chuoi: Dung d€ gé khi tar, trén phan chudi cé ghi ky hiéu vé dudng
kinh, budc ren va ky hiéu thit tu tar6 bing cdc dudng vong.

- Thong thuong 1 b tard gom 3 chiéc: Chiéc s6 1 dé tard phd, chiéc s6 2
dé taro ban tinh, chiéc s6 3 dé tar6 tinh.
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2.2. Phuong phap gia cong ren 16 bang taro trén may tién

- Tru6e khi taro ren ta phai khoan, khoét hodc tién tinh diing duong kinh 16,
sau d6 vat 16. Puong kinh 16 dai 6c dugc tinh bang cong thic: d, =d - S

+ Trong dé: d, : Puong kinh dinh ren mil 6¢ (mm)

d : Puong kinh dinh ren vit (mm)
S : Budc ren (mm)

- Sau d6 ta ti€n hanh tar6 theo cic phuong phap:

+ Do v6i san xudt don chiéc: Dung tay quay tard hoac dung oc. Tard dugc
chéng bing mili con, con tay quay tar6 duoc chéng bang thanh ti ga trén 6 dao.
Cho tay quay cham réi cho tard tinh ti€n vao 16 bang cdch cho miii con di
chuyén. Sau khi tar6 cit dugc 2 + 3 vong ren thi né tu cét truc ti€p, lic nay ta
phai lu6n luon giit cho ddu nhon tiép xidc v6i 16 tam cua tar6 dé€ tranh tard bi
léch gay ra gay.

Phoi

1. Tay quay ga taré.

2. Nong u dong.
3. Thanh ti.

Hinh 7.10. Cdt ren bdng taro trén mady tién

+ Dai v6i san xudt hang loat: Diing g4 tar6 lap trén nong u dong dé taro.

+ Cach sir dung truc ga tu lya:

o Nguoi ta 1dp tard vao bac di dong (2) nhd ¢6 phan hinh & duoi tard. Bac
di dong dugce lap vao than dé ga (4) chan d6 gd c¢6 chudi con lap vao nong u
dong, nhd ¢6 chot dan huéng va chong xody (3) ma bac di dong c6 thé chuyén
dong tinh ti€n ra vao doc theo dudng tam clia may.
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« Khi vat gia cong quay, dung 6 lang u dong dwa taré tir tlr vao 16 gia cong,
sau khi tard cat duge 2 + 3 vdng ren né s& tu ti€n vao dé cit got, khi dii chiéu
dai ren ta cho may chay ngugc dé tar6 ra khéi vat gia cong.

2.3. Cac dang sai hong - Nguyén nhan va ciach khic phuc

-

Dang sai hong

Nguyén nhan

Cach khac phue

- Chiéu cao ren khong
du.

- Chiéu cao ren khong
nhu nhau trén toan bo
chi tiét.

- Ren trong ¢é duong
kinh I6n hon yéu céu.

- Mat ren khong bong.

- Chudn bi phoi khong
chinh xdc, duong kinh
ngoai nho hon yéu cdu,
duong kinh trong 16n
hon yéu ciu.

- Do d6 con cha truc
hoac 16.

- Ban ren hodc tard bi
nghiéng khi cét.

- Pudng kinh phén hiéu
chinh cia tard-1ém hon
yéu cau.

- Géc trudce 16n.

- Ban ren hodc tard bi
mon.

- Téc do cat qud cao.

- Chon dung dich tron
ngudi khong ding.

- Kiém tra cdn than.
- Kich thudc phoi chinh
Xéc.

- Kiém tra va diéu chinh
cén than kich thudc truc
va 6.

- Thay tardé moi.
- Thay tardé méi.
- Thay tar6é mdi.
- Chon lai t8¢ d¢ cit.

- Chon lai dung dich
tron ngudi.

3. Gia cong ren bang dao tién ren

3.1. Nguyén Iy tién ren

Tién ren dua vao 2 yéu to:

- Hinh déng tiét dién mii dao: Hinh ddng tiét dién miii dao quyét dinh hinh
ddng tiét dién dao cdn tién. Thi du: Dau dao mai hinh tam gidc dé tién ren tam
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gidc, ddu dao mai hinh thang d€ tién ren hinh thang...

- D6 tién clia miii dao: Ung véi do tién clia miii dao I6n hay nhé ta s& ¢6
budc ren can tién 16n hay nho.

3.2. Khai niém vé buée ren va bude xodn

- Pinh nghia budc ren (S): Budc ren 14 khodng cdch gitta hai dinh ren gin
nhit n€u 1a ren tam gidc hodc 1A khodng cdch gitta mot khodng 161 va mot
khoang 16m gin nhat néu 1a cic loai ren khic.

- Dinh nghia budc xodn (Sn): Budc xodn la khoang cdch giita hai dinh ren
gan nhat cha cling mot dudng xodn néu 12 ren tam gidc. Hoic 13 khoang cach
gilta mot khoang 161 va mot khoang 16m gan nhdt cda cing mot dudng xoédn néu
12 cdc ren khic.

- Quan hé giira bude ren va budc xoén:

+ Trudng hop ren 6c ¢6 maot ddu ren thi bude xoén ciing chinh 13 budc ren:

S=S8Sn (n=1) '
+ Trudng hgp ren 8¢ ¢ n ddu ren thi budc xoin ldn gap n 14n budc ren:
Sn=Sxn(n=234,5...n>1).

3.3. Phuong phdp tinh toan va diéu chinh may dé tién ren

- Pé xdc dinh va thay déi bude xodn, ngudi ta ding cdc banh rang clia bo
banh rang thay thé (ZC: 1a cic banh rang chit dong, ZT 14 banh ring bi dong).

o

B I e I
v/ vj

>
ANEN o
7C, Vit me (Sm)
I_M
Truc tron
ZT, b Tuc Ir

Hinh 7.11. So dé xich cdf ren

109



o rl s 4 il 2 # 3 - ZC - . - -
- V31 cdc budc xoan khic nhau, ta lap cic ty s6 T khéac nhau véi vi tri
cua bd banh ring thay thé.
- Sau mét vong quay cua truc chinh, bude ren cha vat gia cong duoc tinh
todn thco cong thiic sau (phuong trinh xich dong).

1 vdng quay truc c.hl’nh x ip % ég: x i% x Sm = Sn - (A)
Sn _ ZC, | 7IC,
hay S =7, *~zT, * P B

Trong dé : + ip : Ti s tir truc chinh tdi truc quay banh rang ZC,
+ Sn: Budc xodn vat gia cong.
+ Sm: Budc xoadn vit me may tién.
+ ZC,, ZCy: Cédc banh rang chl dong cia bd banh rang thay theé.
+ ZT,, ZT;: Cic banh ring bi dong cia bd banh rang thay thé
- Phan 16n cdc may tién déu ¢6 ip = 1. Doi khi gap mét s6 it mdy cé ip # 1.
Thi du may T616 céip = 1/3
Khr 1p = 1, phuong trinh xich dong s€ 1a:
7C, ZC,
I vong quay truc chinh x X x Sm = Sn (O)
VAW ZT,
Sn ZT, 7C,
hay = X (D)

Chii y: Cong thiic (B) va (D) dugc diing d€ tinh todn cdc banh ring thay thé
khi tién ren. Con cong thiic (A) va (C) dung dé thir lai.

- Di¢u kién an khép cua céc banh rang: D€ dam béo su an khdp clia cic
banh rang, sau khi tinh todn b$ bdnh rang thay thé€ phéi nghiém lai theo cong
thitc:

2C, + 7T 2 ZC5 + 15 rang

7C, + 2T, 2 ZT| + 15 rang

- Phuong phép tinh todn cdc banh rang thay thé va diéu chinh may dé tién ren:

+ Cac mdy tién hi¢n nay cho phép tién dugc ren tiéu chuin véi cic budc bat
ky bang cdch diéu chinh cdc tay gat theo bang chi din cé trén may.
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+ Doi vdi ren khong tiéu chudn thi khong thé diéu chinh vi trf cic tay gat
theo bang chi din dugc ma phai tinh todn va lip cdc bo banh ring thay thé. Bo
banh rang thay thé clia mdy gém: Z = 20, 25, 30, 35, 45, 50, 55. 60, 65, 70, 75,
80, 85, 90, 95, 100, 105, 110, 115, 120, va mot banh rang dac biét 127.

+ M6t vai vi du vé tinh todn cdc banh rang thay theé:

Vidy 1: Mdy 1K62 c6 vit me véi budc Sm = 12. Tinh va chon banh ring
thay thé dé tién ren ¢ budc ren Sn = 1,25mm.

. Sn ZC1 ZC2
Ap dung cong thiic: = X

Sm ZT[ ZTQ

1,25 7C, ZC,
Thay vao ta cé: = X

12 2T, LT,

125 7C, 7,
= X

1200 ZT, ZT,

25x5 ZC, ZC, 25 56 ZC, ¢, 25 30
X = X —> X = X

12010 2T, ZT, 120 106  ZT, 2ZT, 120 60

Thir lai di€u ki¢én an khép:
25+ 120>30+ 15
30460 < 120+ 15
Nhu vay: Diéu kién 4n khép khong dam bdo. Muén dam bao diéu kién nay
ta c6 thé nhan cd ur vd miu ctia phan s& % vl mét s6 16n hon 6 (vi du véi 10),
nhung ciing ¢6 thé ta chi cdn hodn vi s6 hang trong biéu thiic trén. Trong trudng
hgp hoén vi ta ¢é:
Sn 25 30
Sm 60 120

Thirlai: 25+ 60> 30+ 15
30+ 120> 60+ 15

Vay chon cidp banh ring: ZC, =25 ring.
ZT, = 60 rang.
Va 75 = 30 rang.

ZT, =120 rang.
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Vi du 2: Tinh bo banh rang thay th& dé tién ren Anh cé 11 ddu ren trong

1 phit trén may tién 1K62 ¢6 Sm = 12mm

25,4
Ta cé: S= mm
i1
ZC, 2C, S 25,4 254
o = = -
ZT, T, Sm 11.12 110.12
] e, ZC, 127x2 127 20
Phéan tich ra thira 56 ta cé: x = = X
ZT, ZT, 110x12 110 120

Thir Jai dicu kién an khop:
127+ 110> 20 + 15
20+ 120> 110 + 15
Picu kién an khép dam bao. Vay bo banh rang thay thé la:
7C =127,  ZT,=10; Z7ZC,=20, ZT,=120.
3.4. Dao tién ren
3.4.1. Hinh ddng va géc do cua dao tién ren

Cdc loai ren ¢6 yéu clu cao vé€ do chinh xdc budc ren va do dong tam véi

ca¢ mat khdc dugc gia cong bang cic loai dao trén mdy tién.

- D€ gia cong ren ngoai va ren trong ngudi ta sit dung cdc loai dao tién ren

thép gid vao dao tién ren hop kim cing.

Ludi cét phai

Hinh 7.12. Dao tién ren
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- Profin ciia dao phai gidng profin cla ren, cu thé 13 d6i v6i ren hé mét thi
goc € = 609, con d6i véi ren hé Anhi € = 550. Trong qua trinh cit got do nhiéu
nguyén nhan khic nhau (nhw d¢ cing vimg cla hé thong cong nghé, do rung
dong,...) ma profin cha ren ¢6 sai 6, do d6 goéc € sé giam (10” + 20° d6i vé6i dao
ché tao bang thép gié va 20° + 30” d&i vdi dao hgp kim cing).

3.4.2. Phuong phdp tinh todn, mai, gd dao tién

- Géc.trude cua dao tién tinh bing 0, con cha dao tién tho khoang 5 + 109
Céc gbc sau o) = oty = 3 + 59, Hai gdc nay tao thanh géc sau ¢ dinh o = 12 + 150,

- Khi mai, cdc géc cha dao tién dugc kiém tra bing thudc do géc hoic
dudng chuyén dung.

- Dao cit ren phai dugc gd tring tam clia phoi. Néu g4 dao thap hon tam cia
phoi thi profin cia ren s€ bi bi€n dang, con néu ga cao hon tam clia phoi thi mat
sau cua dao s& bi co sdt lam cho dao chéng mon.

D€ profin cla ren gia cong c6 4o chinh x4c yéu cdu thi dao cén dugc ga
bang dudng. Theo phuong phdp nay thi dudng do duge ty 1én phéi theo ding
tam cua né, con dao duge dua vao rinh ren va ludi cit khong cé khe hé.

v

a

Hinh 7.13. Gd dao ren

4. Phuong phap tién ren tam giac

4.1. Tién ren tam giac hé mét

4.1.1. Tién ren chdn (ren hop)

- Dic diém cila ren hop 1a néu di chuyén dao béing xe. dao thi & bat ky vi tri
nao cla dao, khi ta déng mii 6¢ vit me ddu dao van di ding dudng xoén trude
(néu khong thdo lap dao lai, xoay gid dao, di chuyén dao bing bin trugt doc).
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-

Hinh 7.14. Tién ren tam gidc

- Phuong phédp gia cong:

Chuyén dao vé phia mat ddu gia cong, diéu chinh chiéu sau cat r6i déng mii
dc vit me. : '

Khi dao tién ding chiéu dai, van ban trugt ngang cho dao lui ra, nhic tay
gat mil 6¢ vit me lén (mdy van dé chay). Pua xe dao vé phia mat ddu mat gia
cong, diéu chinh chiéu sau cit réi déng mil 6¢ vit me d€ tién lan thit 2, 1am nhu
thé cho dén khi ding kich thudc ren.

4.1.2. Tién ren lé (ren khong hop)

- Tién ren khong hop bang phuong phdp phan h6i mau: Phuong phap nay
gia cong nhanh, chinh xac, dé l1am. Tuy nhién vat gia cong c6 doan ren dai thi
nang sudt thap vi gid chét nhiéu.

Cdch tién hanh: Diéu chinh chiéu sau cit, mé mdy, déng mil 6¢ vit me cho
cit lat dau. Khi dao cét gan ding chiéu dai thi tit mdy, vi con ¢a mdy véan quay,
xe dao vin ti€n t6i cit ding chiéu dai ren, lic nay van ban trugt ngang cho dao
10i ra, déng thdi md méy chay ngugce chiéu dé xe dao.chay vé phia ban dau. Khi
xe dao chay gén t6i mat ddu, tit mdy, vi con da nén dao s€ tién qua mat dau
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khoang 3 + Smm. Diéu chinh chiéu sau cat 1i tién 14n thit 2 va cif the cho dén
khi ding kich thude ren.

+ Chi y: D6i véi phuong phap phan h6i mau, trong suét qud trinh cét ren
tuyét ddi khong dugce nhéc tay gat mé dai 6c vit me. Vi lam nhu vay, khi cét lan
tht 2 dau dao s& khong diing dudng xoin ban ddu gay hong sén phdm.

V&i cdc mdy hién dai chay bing con tir, khi dao chay qua mat dau chi tiét
3 + Smm mdi tat may (ldc nay xe dao s& dimg ngay), lii dao diéu chinh chiéu
§4U cat roi tién tiep.

- Tién ren I€ bang déng hé chi ddu ren: Phuong phdp ndy tién nhanh, d& [am.

+ Céu tao, nguyén ly chuyén dong clia déng hé chi ddu ren:

Gid.do A va tryc (buléng) dugce bit chit vao ban dao. Than B quay quanh
true O. Truc C lap trong than B, phia trén 14p dong hé V (thudng c6 12 vach),
‘phia dudi 1ap banh ring Z (thudng cé 24 rang). Khi quay than B banh rang Z an
khop v6i vit me (mat déng hd V va bdnh rang Z 14p ghép véi truc C bang chém).
Khi vit me quay duge 1 vdng, banh ring quay duge 1 rang. Truc C quay theo
lam mat dong hé quay theo.

Khi tién. ltic 1 vach dong hd théng véi vach “0” ¢6 dinh trén than B ta déng
mil 6c vit me dao s& dn ding dudmg ren.

Mat dong ho

Hinh 7.15. Pong hé chi ddu ren

115



+ Cach tinh dé tim s& ring cha bdnh ring Z va s§ vach trén mat dong hé V:

N zZ
Cong thic tim Z va V: —_———
1 Vv

Trong d6: N: S6 vong nho nhdt cua vit me trudce khi gat dau.
1: Khi vit me quay dugc N vong thi mat dong ho chi déu ren
chuyén dich dugc 1 vach.
Z: S6 ring clia banh rang,.
V: S6 vach cta mit dong hé.
Thong thuong ngudi ta hay dua Z = 24 rang va V = 12 vach. Tuy nhién Z
va V 12 nhitng gi4 tri thay d6i theo mbi budc ren khong hop.
Vi duy 1: Tién ren ¢4 Sn = 4mm trén médy ¢6 Sm = 6mm. Tim $6 rang cia
banh rang Z va s& vach cha dong ho.

Sn 4 2
Giai: = = —N=2
Sm 6 3
N Z 2 Z Z 2.12 24
Ta c&: = — = = =
1 V 1 v 1.12 12

Vay Z =24 rang va V = 12 vach.

Khi bat dau tién, ta doi 1 vach bat k¥ nao d6 trong 12 vach thang vdi vach
“0” c6 dinh ta déng mi &c vit me dé tién lugt du va cling lam nhu thé véi lugt
cat thit 2 va 3 cho dén khi diing kich thude ren.

25,4 15,4

Vidu2: Tiénrenco S= trén may ¢c6 Sm =

Hay tim Z va V cla déng hé chi dau ren?

234
Sn 3 4
Giai: = = > N=4
Sm 25.4 3

. N Z Z 4 Z 46 24
Ap dung = - =— =2 = =
1 V v i A" 1.6 6
Vay Z =24 rang va V = 6 vach
Khi tién ta doi 1 vach bét k¥ trong 6 vach thing hang v&i vach “0” ¢§ dinh
ta déng mil 8¢ vit me dé tién luot dau va cling lam nhu thé cho d€n cac lugt thit
2, 3,... cho dén khi diing kich thudc ren. Trong trudng hop chi ¢é ddng hé 12
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vach thi ta dung 6 vach chén (2, 4, 6, 8, 10, 12) hoic 6 vach1é (1, 3,5, 7,9, 11).

4.2. Phuong phap tién ren truyén dong

- Céc ren dugc ding dé truyén chuyén dong 1a céc ren hinh thang, ren chir
nhat, ren modun. _

+ Ren hinh thang c6 profin 1a hinh thang can véi gée giita céc canh bén 1a 300

+ Ren hinh chit nhat c6 profin 1a hinh chit nhat. Chiéu sau cta ranh ren
thudng ldy bang 1/2 budc ren. Ren hinh chi nhat chua duge tiéu chudn hod, cho
nén trong thyc t€ né it dugc dung (thudng duge thay bang ren hinh thang).

+ Ren mo6dun ¢6 profin la hinh thang c6 hai canh bén bing nhau véi géc
gilta canh nay la 400. Ren modun duge ding cho truc vit me an khép véi banh
vit. Bu6c ren S = 1 x m (m - moédun cta banh vit).

- Cdc loai ren truyén chuyén dong trén day dugc cit 1am nhiéu budc ren
hinh tam gidc v6i S< 3mm

- Ren thang ¢6 budc S > 3mm, dugc cat so bo bing dao ren vudng, sau d6 dugce
cat tinh bang dao ren thang hoac cit got bing dao thang (a) tién dao xién mot

g6c —;— = 159 hay phéi hop chuyén dong tién ngang véi tién dao theo sudn ren.

- Ren thang ¢6 budc S < 8mm  duogc cit got so b bang dao ludi rong véi
chiéu sau cét bang 0,25t, sau d6 cit bing dao cit ludi hep cho dén hét chiéu sau.
Cuéi ciing cat tinh bang dao ren thang.

- Ren vudng budc 16n cét bang dao cit ludi hep sau d6 tién lang bing hai
suon ren.

- Ren thang va ren vuéng trong 16 dugc cit bing dao ren c4n lién hodc dao
lap trén truc gé dao.

a. Tién ren thang bang 3 dao:

- Tién cdt ranh bang chiéu réong
chdn ren.

- Tién suon trai va suon phdi.
b. Dung dao cat ranh bdng 1/2
chiéu réng:

- Tién chadn ren.

- Dung dao dinh hinh tién diing.

Hinh 7.16. Phuong phdp tién ren thang
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Néu sdn xudt don chi€c mot cap vit vAd mil 6c, dung mil 6¢ d€ kiém tra
truc vit.

Trong san xudt hang loat va hang khéi dung calip ren dé kiém tra.

Bude va tric dién clia ren vuong, ren thang, ren thang vuong, ren médun. ..
duge kiém tra bing dudng. :

Muén ki€m tra ren chinh x4c hon (trong diéu Kién phong thi nghiém) dang
dung cu va panme do ren van nang.

4.3. Phuong phap tién ren nhiéu dau moi

Khéi niém: Tién ren nhiéu ddu méi 12 tién ren cé nhi€u dudng xoén xen k&
nhau, nhimg dudng xoén ndy phai that giéng nhau va céch déu nhau do d6 céc
budc ren phai that déu nhau va kich thude chinh dién phai that giéng nhau,

* Phuong phdp tién ren nhiéu ddu méi:

- Phuong phdp 1: Chia ddu ren bang bdnh rang ZC, ZTG va ZT trong bd
banh rang thay thé.

Déi véi phuong phap nay ZC lap trén truc b do chiéu phai ¢6 sd rang phi
hop véi 2 diéu kién: \

+ ZC c6 56 ring phi hgp véi budc xoén.

+ ZC ¢6 6 rang la boi s6 cha s6 déu ren.

Vi du: Trudong hop lap 2 banh ring.

Sn = 4,5mm; n=2; "~ Sm = 6mm.
Tim ZC, ZT. Trinh bay cédch chia ddu ren bang banh riang.
Giai:
Sn ZC S 45 45 90 ZC 45 90
= - = = = — = =

Sm ZI Sm 6 60 120 ZT 60 120
e . ZC 90
ViZC =901abdisd cuan=2néntachoncapthithaa ——=——
. ZY 120

Phwong phép ti€n hanh: Lip cac banh rang di tinh todn nhu hinh v& trén.

ZTG 1a banh rang trung gian, banh rang nay duge st dung khi hai banh ring
ZC va ZT khong 4n khép véi nhau. Banh rang trung gian khong anh hudng gi
dé&n budc ren vat gia cong, thong thudng s6 rang clia ZTG bang trung binh cong
~ cha s6 rang banh rang ZCvaZT

+ Tién dudng xoén thit nhét cho ding kich thude chmh dxen cha ren roi tat
may.

+ Vach 1én ZC (90 rang) 2 ddu: d4u thit nhét ding dau ring ZC an khdp véi
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; i ) B ZC 90
ZTG; ddu thit 2 cdch ddu thii nhat mét s6 rang 1a = T =45
n

+ Vach len ZTG hai ddu: ddu C thang vé6i dau thit 1 clia ZC (C thing véi A)
va ddu D diing dau rang clia ZTG 4n khép véi ZT.
+ Vach lén ZT d4u E théng vé6i ddu D cia ZTG

+ Sau khi vach xong, néi cho cdu binh rang
xoay xudng dé ZTG khong an khép vdi ZC.

+ Quay truc mdy di 1/2 vong d€ 2 vach thay
ddi vi tri chia vach 1 trén ZC. Sau d6 lai cho ZTG
an khop véi ZC va ZT.

+ Néu vach C cua ZTG khdp vdi 2 vach cla
ZC va vach D clia ZTG an khép vdi vach E clia ZT
1a duge. Xiét chat cdc mii 6 di thdo lic dau.

+ Tién dudng xodn thi 2 cho diing kich thudc
chinh dién nhur dudng xoén thit 1.

- Phuong phép thit 2: Chia d4u ren béng su
dich chuyén cta dao tién Hinh 7.17

+ Khi dudng xoin thi nhét da tién xong, ta cho dao trd vé vi trf ban ddu.

+ Vén tay quay ban trugt doc d€ dao dich chuyén duge mot doan 'S = SL (mm).
Khodng dich chuyén clia dao dugc kiém tra bang du xich ban truqtndgc hoac
ding dong hé so hay can mau dé kiém tra.

* Nhuoe diém: |

Néu budc ren qué 1¢, khi xé dich ban trugt doc khé chinh x4c néu khong
c6 déng hé so hodc du xich khong chinh t6t. Khi gap budc xoan qua 16n ta phdi
xé dich ban truot doc mot khoang 16n 1am cho sy ciing ving ciia dao kém, khi
gla cdng bi rung dong nén khé 1lam.

- Phuong phap tht 3: Chia dau ren bang dong hé chi ddu ren.

Viduy: Tiégnren ¢é S, = 4,5mm; n = 2 dau ren; S,, = 6mm.

Hay tim s& vach V va s6 rang Z cha dong ho.

S, 45 45

= = = N=3
N 6 60 4

Giai
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) N V4 Z 3 Z 24
Ap dung: = —> = - =
1 \% v 1 A" 8
Vay tién ren ¢6 1 ddu méi ta ding dong ho ¢6 Z = 24 rang va V = 8 vach
Vay tién ren ¢6 2 ddu méi (n = 2) ta ding déng hé cé:
Z =24 rang, V = 8.2 = 16 vach.
Cicvachlé: 1,3,5,7,9, 11, 13, 15 dé tién dudng xoan thit nhat.
Céc vach chin: 2, 4, 6, 8, 10, 12, 14, 16 dé tién dudng xodn thit 2.
Ngoai 3 phuong phap chia ddu ren & trén nguoi ta con ding mot s6 phuong

phdp chia d4u ren khéc, chia ddu bing mam ciip 16 (bing cdch dich chuyén vi
trf ngén ddy t6c & vi tri thich hgp), diing mam cap 3 véu, 4 vau (bing céch
chuyén dich chd ty duoi téc vao mam cip),...

4.4. Phuong phdp cit ren dat nang suat cao

Dé nang cao nang sudt va chat lugng mit ren, ngudi ta dung dao hgp kim
va cit vdi toc do cao. Khi cit vdi téc do cao, dao c6 thé dn qud vao phoi & phan
cudi ren, néu cong nhan khong kip dimg mdy. Piéu nay ¢6 thé duge khéc phuc
bang céch dit dao vao ranh thodt & cudi phén ren va chay dao tir trdi sang phai
v6i chiéu quay nguoc cla truc chinh. Nhur vay dao s& thodt ra ngoai va khong
gay nguy hi€ém cho phoi hodc mdy.

IV. CAC PHUONG PHAP KIEM TRA REN

- Dung thudc 14 do 11 dau ren néu 1a ren tam gidc, con cdc loai ren khic do
10 khoéng 16i va 10 khoang 16m, budc ren do duge bang 1/10 chiéu dai doan
vua do.

- Né&u & vi trf khé do bing thudc 14 ta ¢6 thé in hinh ren 1én gidy réi ding
thudce 14 do nhur trén. _

- Ding dudng do ren, lya chon dudng thi vao ren cho vira khit, trén timg
dudng c6 ghi budc ren.

- Dung truc, cit, bac cit dé do ren, loat nay thudng ding dé do ren khi san
xuft hang loat.

- D€ kiém tra kich thudc ren duge chinh x4c, ngudi ta ding panme do ren.
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10 vong ren

Hinh 7.18. Kiém tra ren bdng calip Hinh 7.20. Kiém tra budc ren
a. Thuoc la; b. Duéng

Cian mau

Hinh 7.19. Panme do ren
1. Thén panme; 2. Ddu gd mo cé dinh; 3. Mo do phan dinh ren; 4. Mo do tiép xiic chan ren;
5. Truc chinh; 6. Chét c6 dinh mé déng; 7. Vach s6 doc gid tri
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V. CAC DANG SAI HONG - NGUYEN NHAN VA CACH KHAC PHUC

Cac dang sai hong

Nguyén nhan

Cach khic phuc

- Budce ren khong chinh .
X4c.

- Profin cua ren khong
chinh xéc.

- Géc dinh ren khong

chinh xic.

- Vong ren bi dé.

- 6 nham khong dat
yéu cdu.

- Diéu chinh dao theo
budce ren khong chinh
X4ac.

- Chon lugng an dao
theo vach chia d¢ khong
chinh x4c.

- Mai dao khéng ding.

- G4 dao khong diing
tam.

- Profin ren bi bi€n dang
khi cét ren véi tdc do
cao.

- Ga dao khong vuong

-g6c voi dudng tam cla

phot.
- Chiéu sau cét 16n.

- Ca hai lu@i cit cing
lam vigc.
- C6 phoi bam.

- Ki€ém tra lai bang ghi
bude ren trén may tién.
- Tinh todn, lip banh
rang thay th€ chinh x4c.
- Chon lugng &n dao
chinh xac cho budc cudi
cung.

- Mai lai dao.

- G4 dao ding tam may.

- Giam gdéc dinh ren tir
20° + 30"

- Kiém tra vi tri clia dao
bing dudng.

- Tang so lat cat, giam
chiéu sau cit.

- Cho mot ludi cat 1am
viéc.

- Giam van t6c cit va
boi tron.

Cau hoi 6n tap

1. Trinh bay cac yéu {6 co ban cla ren?
2. Viét phugng trinh xich cat ren? Giai thich ky hiéu?
3. Thé& nao 1a budc ren? Budc xodn? Méi quan hé gilra budc ren va budc xoan?

4. Phan leai ren?

5. Trinh bay phudng phap gia -cfmg ren bang ban ren va tard trén may tién?
6. Néu céac dang sai hong, nguyén nhan va bién phap phong ngira khi tién ren?
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Chu’dng_S

CO SO LY LUAN CUA CAT GOT KIM LOAI

Muc tiéu:

- Hi€u ban cthét qua trinh tao phoi trong cit got kim loai.

- Miéu dugc cac lue phat sinh trong qué trinh cit got. Anh hudng cla céac luc d6. Cach
khac phuc,

- Cac hién tugng vat ly xay ra trong qua trinh cét got. Cach khac phuc va han ché céc
hién tugng dé.

- X{r Iy céc trudng hop luc phat sinh va cac hién tugng vat ly xay ra.

I. QUA TRINH TAO PHOI

Thuc chit ciia qué trinh cit got kim loai 1a 1dy di khoi bé mat cia phoi mot
16p kim loai & dang phoi dé nhan dugc chi tiét ¢6 hinh dang, kich thudc va chat
lugng bé mat theo yéu cdu. '

Céc cong trinh nghién cdu da ching minh rdng: qua trinh cat got kim loai
14 su trugt phd cdc phin tlr kim loai dudi tdc dung cliia luc ma mat trude cla
dao dat vao 16p kim loai. Cdc phdn tir kim loai {cdc phan tir cha photi) trigt theo
mdt trugt T - T nam nghiéng so v4i mit chua gia Icéng mot goc B = 300 = 400,
Bén trong mdi phén tr cling dién ra su xé dich gifta cdc tinh thé dudi mot goc
B, = 609 + 650, _

Tuy theo vat liéu gia cong ma tao thanh céc dang phoi khic nhau: phoi vun,

phoi béc, phoi day va phoi gdy khic.



Phoi day Phoi bac

Phoi vun

Phoi x&p

Hinh 8.1. Cac loai phoi tién

—‘-...____/"'_"--

Hinh 8.2. So do tao phoi

124



Su co phoi: Mbi phén tir clia phoi bi ép lat dudi tic dong ciia luc tir phia mat
trude cha dao, két gqua 1a phoi luén ludn ¢é chiéu dai nhé hon chiéu dai cha bé
mit ma tir d6 phoi dugc cét ra. Hién tugng nay duoc goi 12 su co phoi va duge
déc trung bdi he s6 co phoi.

Trong d6: L,: Chiéu dai cia bé mat gia cong (quang dudng di duge ciia dao
trén ph6éi) mm.

L: Chiéu dai cla phoi.

Hé 56 K luén 16n hon 1 (K = 1,1 +10). Hé s6 K cang Idn thi phoi bién dang
cang nhiéu, nghia 13 kha nang chéng lai sy trugt phd cla kim loai gidm (kha nang
gia cong 16t nhét). Vi vay, tir hé s6 co phoi ¢6 thé ddnh gid dugc sitc bén clia kim
loai trong qué trinh cét got (kha ning gia cong), nit ra nhitng két luan cdn thiét
va 4p dung nhiing bién phdp thuc € 1dm cho qua trinh cét got dugce dé dang.

Chiéu day cta phoi

e

|51

£ -

|

«3

8]

e

L]

<
f‘g

= Chiéu dai clia phoi L

U il o

Quing dudng chay dao L,
L F

Hinh 8.3. S0 dé co phoi
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Nang lugng co hoc chi phi cho qud trinh cit duoc chuyén thianh dang Khic
- nang lugng nhiét. Trong ving cédt got xuat hién nhiét cit phoi. Phoi bi nung
néng nhiéu nhat (hdp thu t6i 75% nhiét tod ra), bai vi né phai chiu si bién dang
16n: dao hap thy 20% nhiét toa ra, phoi gan 4% va gan 1% toa ra moi trudng
xung quanh.

Khi dao bi mon thi su phan b6 nhiét c6 thay déi: Dao va phoi bi nung néng
nhiéu hon.

Khi thodt theo mat trudc cua dao, phoi thép kip truyén cho dao mot phdn
16n nhiét ca minh vi vay khi bi nung néng do ma sat va nhan mot phan nhiét
b6 sung tit phoi, dao cé thé bi qud néng din dén mat kha ning cit got. Ludi cit
ctia dao bi qud ndéng s€ ¢6 mau xanh va chay ra. Nguyén nhan clia hién tugng
nay 12 do chon ché d¢ cir khong diing, néu ludi cat chua bi phd huy hoan toan
sau khi qué nhiét thi ciing bi mém ra va bi mai mon nhanh chéng.

II. CAC HIEN TUQNG VAT LY XAY RA TRONG QUA TRINH CAT GOT

Qua trinh cdt got di d6i véi mot loat nhiing hién twugng mang tinh quy luat,
ma viéc nghién citu nhiing hién tugng dé s& cho ta co s chic chén dé lya
chon diéu kién (ché€ do) cit cu thé, hinh ddng hinh hoc cla dao va dung dich
tron ngudi.

1. Hién tudng hoa cing

Mat di gia cong bao gid ciing c¢é dd ciing cao hon toan bo phoi. DG 12 két
qué cia hién tugng hod citng (thay ddi két cdu) cua I6p bé mat kim loai gia cong
do tdc dung ctia su bi€n dang kim loai di d6i v6i sy truot clia cdc phan tir phoi.
Chiéu sau 16p hod ciing t6i 1 + 2mm. Mic do hod cing (ting d6 ciing) va chiéu
sau 10p hod cing phu thudc vao tinh chét co hoc cia vat liéu (kim loai gidn c6
d6 hod citng nho hon kim loai déo), vao hinh dang hinh hoc cta dao (géc trudc
cia dao cang nhd thi do hod cing cang tang), ché do cat, dung dich tran ngudi
va cdc yéu t6 khdc. Hién tugng hod ciing duge khac phuc bing cdch .

2. Hién tugng phoi bam

Khi gia cong kim loai mém sé xay ra hién tvong cé mau kim loai bam chat
vao mit trude cua dao & gdn ludi cat, giong nhu mot ¢di ném - d5 1a phoi bdm
(leo dao). Nguyén nhan xudt hién phoi bdm 1a do c6 mot si hdm ndo do 16p bé
mdt ctia phot khi thodt ra theo mdt trudc cua dao. '
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Mau phoi bdm ¢6 do citng cao vi né durge nung néng, sau dé tu ngudi nén
dugc toi citng. Ngoai ra né con ty hod cing.

Khi gia cong thd, méiu phoi bam nhan tai trong vé minh nén giit dugc cho
mat trudc cia dao khong bi nung néng va mai mon. Vi vay khi gia cong tho,
hién tugng phoi bdm khong ¢6 hai cho dao ma tham chi con c¢é loi.

Khi gia cong tinh, phoi bam ¢4 hai vi né 1am giam d6 chinh xac va d6 tron
nhén clia bé mat gia cong.

H,mm

-

AR IIN

£ |/ N
i HN
i |

0 10 20 30 40 50 60 70 &0
Toc do cit, v m/phit ——— -
Hinh 8.4. Su hinh thanh phoi bam trong qud trinh tién

Maéu phoi bdm khong ton tai lau trén dao, né dinh ki bi bé giy réi roi vao
gitta luGi ct va phoi, khi d6 cdc mdu phoi nhod s& gay nén cdc vét 16m (xudc)
trén bé mat gia cong lam cho bé mat gia céng khong tron nhin (d6 tron nhin
chi dat Rz30).

Cé the€ khéc phuc hién twgng phoi bim vi nang cao chat luong cla bé mat
gia cong bang cdc bién phap sau:

a. Gia céng véi téc do cdt thich hop

Phot bim dugc tao nén nhiéu nhat khi toc do cat 1a 7 + 80m/phit. Khi toc
do cat nho (khong qud 7m/phiit), nhiét do & viing cét got khong 40 d¢é thieu ket
va toi cling méu phoi bam, con khi téc do cit cao hon (16n hon 80m/phit) phoi
bam khong kip dinh vao dao ma bi cudn nhanh theo phoi ra ngoai. Khi gia cong
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bang céc dung cu cé nhiéu ludi cat 1am tir thép gié (miii doa, tard) va dao dinh
hinh, nghia 1a cic dung cu ddm bao dé tron nhin cao can chon téc do cit nhé:
con doi véi dung cu cit ché tao tir hop kim ciing nhu dao tién, miii xody thi chon
t6¢ do cét cao. ,

b. Mai béng mdt trudc cua dao

Mat trudce cua dao duge mai tinh (mai béng) s€ 1am giadm ma sat giita phoi va
dao, han ché€ “su ham” 16p bé mat cia phoi, nén thyc t€ 1a khong tao ra phoi bam.

c. Dang dung dich tron ngugi

Néu dao duge tudi ngudi t6t s€ han ché duge hién tugng phoi bam ¢ mutc
thap nhat.

3. Hién tugng rung dong f=0,] + 0,3mm

Trong qua trinh cit got xuéat hién
su rung dong cua cic dung cu cat,
phoi, may. Nguyén nhan gay ra su
rung dong Ia do: Luc can cua kim
loai khi cit bi dao dong trong qud
trinh trugt clta cdc phan tir phoi; luc
can cia kim loai bi dao ddng khi
lugng du gia cong khong déu nhau;
phéi hodic mam cap bi dao; anh
hudng cla cdc mdy khidc dat & bén
canh. Rung dong dan dén tinh trang
mdy lam viéc khong on dinh, giam
tudi tho clia dao va chat lugng bé mat
gia cong, 1am cho céc chi tiét cha
mdy bt moén nhanh va lam viéc
khong an toan.

Khi gia cong tién, 4p dung cic
phuong phép dudi day dé phong \/Q 5
chong rung dong: S

- Bit chat mdy v6i nén bing
buléng cé dém chong rung, hodc dit
may trén bé chdng rung.

- Mam ciip ba vdu lip v6i mam phéng phai dugc can bing: Trén mam ddy

Hinh 8.5. Dao tién
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téc gd cic qua d6i trong dé can bang khéi lugng véi téc; khi gia cong phoi
khong déi xiing, phdi can bang khéi lugng béng cdc qua d6i trong, khi gia cong
truc gé trén hai mili tim phai d€ nong u sau tho ra it nhat: him chic chin u sau,
con nong u sau thi chét chan lai: doan chia ra cua dao khong duge vuot qué
1,5H; n€u can tang doan chia ra clia dao thi phdi giam tai trong dit vio dao:

- Khi xén mat dau, cat ranh, cat dit khong ding dén budc tién doc phai ham
c6 dinh ban xe dao lai; néu sir dung mdy da dugc diéu chinh theo cit ma khong
sir dung dén budc ti€n ngang thi phai xiét ném ctia ban truot ngang lai.

- Mai vét mat sau ciia dao d€ khur rung, phuong phdp nay sir dung khi gia
cong tho.

- Khi gia cong tinh truc khong cing virng dung dao c6 xé ranh khir rung va
dung gb hodc bia citng 14p vao ranh dé.

- Phuong phdp chéng rung c6 hiéu qua nhat 1a sir dung bo chéng rung. Bo
chéng rung c6 dinh kicu gid d& c6 cdc vau ddy bang 16 xo. Cic 10 xo nay tiép
nhan va khir cdc rung dong. Bo chong rung dugc ga sau khi da tién duge mot
doan nao d6 trén bé mat chi tiét.

Hinh 8.6. Bé chong rung

IIL. PO MON VA TUOI THO CUA DAO

Trén mat trudc cha dao, phoi “mai” thanh vét 16m (ranh hep) cé chiéu sau
h,. Qud trinh mai mon tiép tuc 1am ranh rong din ra va c6 thé ti€n dén ludi cit
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r6i phd huy nd. Nhung thuc t€ it khi xay ra trudng hop nay vi dao di duge mai
lai truée do mat sau bi mon. Mit Khée, vét Iom lam tang géc trude cia dao, tao
diéu kién cho qud trinh cat got dugc dién ra dé dang.

a)

Hinh 8.7. So dé mon dao

a. Mon mdt sau; b. Mon mdt truoc

Do ¢6 ma sét 16n véi mat cat got cha ph6i nén mit sau cda dao bi mai mon,
dién tich bi mai mon & mat sau cua dao dugc dic trung boi chiéu cao h,. Chiéu
cao h, cang 16n, ma sét cang tang, dao cang b1 nung néng nhiéu va cang nhanh
bi mon: Dién tich vét mon tang lam t6¢ d¢ nung néng va mai mon dao ciing
tang 1én. * .

Mat sau cia dao bi mdn cang nhiéu thi cang nguy hiém cho dao va ¢é thé
lam cho ludi cat bi pha huy.

* Nguyén nhdn gdy mon dao:

Céc hat kim loai cing (phoi) truc ti€p 1am xudc cic mat 1am viéc cla dung
- cu cat. Hién tugng nay goi 12 sut mai mon. N6 duoc thé hién rat 8 khi gia cong
gang vi gang c¢6 kha nang mai mon cac mat 1am viéc ciia dung cu cit vét toc do
nhanh. '

Cidc hat kim loai ¢la dung cu cit bi nung néng sé mém ra, roi dinh bam vio
phoi va mat cat got (“su dinh bdm”). Nhiét nung néng cang cao thi qud trinh
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dinh bdm va mai mon dao dién ra cang nhanh. Hién twong nay goi 1a su mon
nhiét. N6 thudng xay ra khi gia cong thép va cic kim loai déo.
~ Dao bi mon khong déu, & giai doan déu cdc vét 16i 16m trén ludi cit va 16p
oXit méng do nguyén cong nhiét luyén d€ lai nhanh chéng bi mii mon. Hién
tugng mon nay goi la mon chay ra.
Néu bi€u dién qué trinh mai mon bing dé thi, trong d6 truc hoanh biéu thi

thoi gian lam viéc T cua dao, con truc tung 1a 46 mon h, clia mat sau ciia dao
thi d6 mon chay ra sé la duong AB (ving 1).

h,mm ‘
! 2 3
& Yc
= B
% &
1 A
=3 5
—:'J.'
: e
_ T, phiit
T
— e
Tuéi tho

Hinh 8.8. M6t phu thudc cia dé mon mdt sau ciia dao
vdo thoi gian lam viéc ciia dao

Giai doan mon tip theo 1a giai doan mon 6n dinh. Chiéu cao h, tang dén
déu theo thai gian (viing 2, doan BC). Khi chiéu cao h, dat t6i gid tri cyc dai
h,ax> dao UEP tuc bi qud néng s& lam tang dot ngét chi€u cao h, va phd huy ludi
cat (trén do thi, dudng mai mon dung nguge len phia trén - viing 3).

Dé ludi cit khong bi phd huy cdn mai lai dao sém hon, nghia la khi dé mon
dat t&i tri 5O t6i wu cho phép (h, cho phép).

D6 mdn cho phép cua dao tra trong “S6 tay thg tién té”. Vi du: D6 mon
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cho phép clia dao ddu thang hop kim cing c6 tiét dién 16 x 25mm 1a h, cho phép
= 2mm khi tién thép va h, cho phép = 4mm khi tién gang, doi véi dao tién tinh
ddu thang, dao cat dift, dao tién ren thi h, cho phép = 0,5mm.

~ Thoi gian 1am viéc cha dao dén d6 mon h, cho phép goi 1a tudi tho ciia dao
(d0 bén clia dao), k¥ hiéu 1a T (phit). Hay ndi cdch khdc, tudi tho clia dao 1a
thoi gian lam viéc cia dao cho dén hic phai mai lai. Khi dao mon dén dé mon
cho phép, viéc mai lai dao goi 1a mai cudng biic. NG dam bao yéu ciu sir dung
ding dung cu cat.

Anh hudng nhiéu nhat dén tudi tho cia dao 14 t6c do cét. Téc dé cit cang
cao, nang lugng tiéu hao trong qué trinh cit cang 1dn, nhiét toa ra cang nhiéu,
qud trinh mon nhiét va mai mon dién ra cang manh din dén wdi tho cla dao
cang giam. Qua thuc t€ thay ring t6c do cét tang ral it cling lam cho tuéi tho
cuia dao giam di ddng ké. Vidu: D61 véi dao hop kim ciing, néu tang téc do cat
tén 2 ldn thi téi tho cla dao giam di 32 1an.

h, cho phép

Hinh 8.9. D6 mon cho phép déi véi dao ddu thing hop kim cing

Song nang tudi tho cua dao bang c¢ich gidm téc do cit lai mau thudn véi van
dé tang nang sudt lao dong va ha gi4 thanh san phdm.
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IV. CAC LUC TAC DUNG VAO DAO TRONG QUA TRINH CAT GOT

Vit liéu gia cong can lai su cat got (su trugt cua céc tinh thé) va tic dung
vao dao (dp luc cha phoi). Luc nay bao gém luc can clia kim loai khi bi ph4 v&
trong qué trinh trugt ph4, luc can lai syt uén phoi va luc ma st trén cdc mat 1am
viéc cta dao. :

Hinh 8.10. Cdc luc tdc dung vao dao

Luc cén cat got c6 phuong vuéng géc véi mat trude clia dao. Vi tri mat truée
clia dao trong khong gian phu thudc vao t8 hgp cic géc trudc y va goc nghiéng
cua ludi cat chinh A (s6 t6 hgp khong han ché), vi vay phuong tic dung cla
vecto luc can cat got khong xdc dinh.

Dé nghién citu va do lyc can cat got dugc dé dang, ngudi ta xét khong phai
chinh lyc can ma xét cic hinh chi€u ctia né & trén ba truc di chon. Céc hinh
chi€u nay goi la cac thanh phan cia lyc can cét got.
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* Thanh phdn thdng dimg: Hay luc cét got P, ¢6 phuong thang dimg theo
chiéu di xudng, nghia 14 nim trong mit phang cit got (vectd clia né trung véi
vecto toc do cit). Luc cat got P, c6 xu hudng uén bé gay dao, vi vay khi tinh
todn do bén cta dao phai cin ¢ vao luc P,. Phan luc P,” tdc dong tir phia dao
lén phoi, can trd chuyén dong quay cha phoi, tao nén moémen cét got.

Mgt gor = (P;”- D)2 (kg/m)
M, gor = (P, D)/(2.1000) (N/m)

Muén cét got duge thi mémen xoén cha dong co dat vao truc chinh phai
vugt qui momen cit got.

Hinh 8.11. Tdc dung cua lyc cdr got
a..Uon dao; b. Tao mémen cdt got

* Thanh phdn ndm ngang: LA luc huéng truc hay lyc budc ti€n Py hudng vé
phia ngugc véi hudng ti€n cha dao, lam cin chuyén dong tién cia dao. Can cit
vao luc can nay d€ tinh 10dn co cdu budc tién cla may.

* Thanh phdn ndm ngang thit hai hay luc hwong kinh Py: C6 phuong doc
theo truc ciia dao, ddy dao ra khoi phéi va tic dung vio bulong trén 6 dao. Phan
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luc Py’ ddy phoi. Can cif vao luc Py dé tinh todn do citng vitng ctia phoi va dung
sai kich thudc cua chi tiét gia cong khi bi uén.

Hinh 8.12. Phéi bi uén do tdac dung cua luc huong kinh Py

Céc luc Py, Py, Py vuong géc véi nhau timg d6i mot. Téng luc can cét got
R 1a t6ng hinh hoc cta ching; theo tri s6 va theo huéng, né bang dudng chéo
cua hinh hop chit nhat ma céc canh la ba luc thanh phan.

R=\/P§ + Py + P}

Luc P, ¢4 tri s6 16n nhat. Néu dao mai sic va géc ¢ = 450 thi ty so giita cic
luc thanh phan P, : Py : Py =1:0,4:0,25

Ty s6 gifta hai luc Py va Py phu thudc vao géc ¢: néu géc ¢ tang thi luc Py
giam, con luc Py tang. Dao vai c6 ¢ = 900 khi cit got khong tao ra luc day Py,
vi vay né duge slr dung dé tién mat ngoai cdc phoi khong ciing viing.

Cau hoi on tap

1. Néu nhitng anh hudng cla luc phét sinh trong qua trinh cit got Ién dao cét, may
va chi tiét gia cong. Néu cac bién phap dé khic phuc cac luc doé.

2. Phan tich nguyén nhan gay ra hién tugng hoa ciing. Bién phap khic phuc.

3. Nguyén nhan gay ra hién tugng phoi bam. Anh hudng va bién phap khic phuc.

4. Nguyén nhan gay ra hién tugng rung dong. Anh hudng va cach khic phuc.

5. Hién tugng sinh nhiét - nguyén nhan gay mon dao - cach khéc phuc.
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Chuong phu luc

GIA CONG BANG MAY TIEN PIEU KHIEN
CHUONG TRINH SO CNC

Muc tiéu:

- Hiéu dugc cdu tao chung va dac diém cla may tién CNC;

- Hiéu dugc cdu tao cia bang diéu khién ap dung d& 1am cd s& cho viéc hinh thanh
k¥ nang van hanh may;

- Lap trinh gia cong dugdc cac chi tiét ca ban trén may.

Maiy tién CNC hién dang duge slr dung rong rai trong céc phan xudng gia
cong cong nghé cao d€ gia cong cdc chi tiét chinh x4c. Mudn sir dung duge may
cdn phai nim duge cdc dac diém quan trong clia may ciing nhu c6 kha ning lap
trinh gia cong cic chi tiét trén mdy. Chuong phu luc s& giéi thiéu nhimg ki€n
thitc co ban, cén thiét cho viéc 1ap trinh cfing nhu sir dung mdy tién CNC.

I. CONG DUNG, CAU TAO CHUNG (MAY TIEN HI - ECO10)

1. Cong dung

M4y tién CNC 12 mdy tién diéu khién theo chuong trinh s6. Trén may c6 thé
gia cong dugc cdc cong viée tién nhu mot mdy van nang. Ngodi ra con ¢é kha
néng tién dinh hinh vé1 d6 chinh xdc cao.

2. Cau tao chung

G6m 2 phén chinh (hinh 9.1)

- Bang diéu khién NC

- May gia cong.
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May gia cong

e

Hinh 9.1. Cdu tao chung may tién CNC

Hinh 9.2. Cdu tao chung bdng diéu khién

2.1. Bang diéu khién (hinh 9.2)

Puoc chia lam 2 vung:

- Vung diéu khién man hinh, gém cé6:

+ Man hinh

+ Cic phim gém chir céi, s6 dung diéu khién lap trinh

Bang
diéu

khién
CNC
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+ Céc phim chifc nang
- Ving diéu khién van hanh may.

2.2. May gia cong (hinh 9.3)
G6m cdc bo phan chinh sau:

U ding

Mam cap

U ga dao rovonve

Ban xe dao

U dong

Hinh 9.3. Cdu tao chung cua mdy gia cong trong mady tién CNC

- Than mdy: C6 lap c6 bo phan chinh nhu u ding - u dao rovonve - u dong
- cac bo phén boi tron lam ngudi.

- U ding (hinh 9.4): La bo
phan cht yéu tao ra chuyén dong
chinh, diéu khién truc chinh quay
1a dong co budc, c6 thé thay déi
dugc ciac toc do quay khac nhau
ciing nhu thay déi chiéu quay cla
truc chinh.

Trén ddu truc chinh c6 lip
mam cap va di€u khién déng md
mam cap la hé thong thuy luc.

e

Hinh 9.4. Truyén déng cua u ding
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- Ban dao: Tao ra chuyén
dong chay dao theo truc X va
truc Z. Méi chuyén dong déu
do mét dong co budc diéu
khién thong qua bo truyén vit
me dai Oc bi t6i khau chap hanh.

- Diu gd dao: (hinh 9.5)

Ga dugc 6 dao, c6 thé g
dugc céc loai dao tién, cdc loai
khoan khoét, doa, ciac dao déu
dugc tiéu chudn hoa. Cho phép
thay dao nhanh, tu dong khi cé
1énh thay dao.

- U dong.

Hinh 9.5. Pdu gad dao va u déng

II. NHONG PAC PIEM CO BAN CUA MAY

1. Bang diéu khién
Pugc chia lam 2 vung:

- Ving diéu khién man hinh

- Viing diéu khién hoat dong clia may

Hinh 9.6. Man hinh
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Hinh 9.7. Ving diéu khién man hinh

1.1. Vung diéu khién man hinh

Bao goém man hinh va bang phim dung dua dit liéu vao mdy.

- Cic phim Date key: Bao gém cdc phim s6, chit cdi dung dé nap chi¥ cdi va
ky hiéu am duong cua cédc gia tri vao mdy;

- Phim Reset: Huy bo 1énh bdo dén do va trg vé ddu chuong trinh;

- Phim Cursor: Dung lui tién con trd, gom:

+ Tién con tro 1

+ Luicontro | ;

- Phim Page Selection: Diéu khién gid trang man hinh gém:

+ Anh trén man hinh tién vé trang trude: 1

+ Anh trén man hinh Idi vé trang sau: !

- Phim chirc nang (Function key):

+ Phim POS: Duing hién thi gi4 tri toa do X, Y, Z;

+ Phim PROG: Dung soan thao chuong trinh, chon chuong trinh, xo4
chuong trinh;

+ Phim OFFSET: Diing nhép céac gia tri kich thudc cua dao.

- Phim ALTER: Dung thay déi gi4 tri trong chuong trinh;

- Phim can: Huy bo s6, chit va danh vao.

- Phim DELET: Huy bo cau 1énh trong chuong trinh

- Phim EOB: K&t thic cau lénh
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- Phim INSERT: Dung chen dit liéu vao sau con tro;

- Phim vao dit liéu (input)

- Phim thuc hién dir liéu (output)

- Phim SOFT key: C6 cic chiic nang khac nhau két hgp v6i FUNCTION key
dugc hién thi & phia du6i man hinh.

1.2. Vang diéu khién hoat dong may

Trén bang c6 cdc phim bam, nim gat mang céc chic nang diéu khién may,
bao gém cdc chiic ning sau:

1.2.1. Mode (hinh 9.8)

Cong téc lya chon diéu khién va van hanh gém céc chiic nang sau:

- Ch€ d6 EDIT MODE : Ché& d6 cho phép soan théo, kiém tra sira d6i chuong
trinh;

- Ché& do AUTO MODE : Thuc hién chuong trinh trong bd nhd:

Hinh 9.8. Nim xoay lua chon diéu khién

- Ché€ d6 TAPE - MODE: Thuc hién chuong trinh duoc chuén bi & dia mém,
dugc chuyén vao mdy theo hé théng cép;

- Ché€ d6 MDI - MODE: Thuc hién céc dif liéu dugc lap bing tay tir ban
phim;

- Ché& do JOB - MODE: Thuc hién diéu khién ban dao chay cham khong lién
tuc (chay nhap) theo céc truc toa do, né€u an niit theo truc nao thi ban dao sé di
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chuyén theo huéng ay va bd tay thi ban dao dimg.

- Ch& do RAPIT - MODE : Thuc hién diéu khién ban dao chay nhanh khong
lien tuc (chay nhép) theo céc truc toa do, néu an nit theo truc nao thi ban dao
s€ di chuyén theo huéng dy va bd tay thi ban dao ding.

- Ch€ do HANDLE - MODE: Thuc hién diéu khién ban dao bang tay;

- Ch&€ d0 ZERO RETURN MODE: Thuc hién tu dong chay vé diém géc néu
ta 4n vao cac phim +Z ;+X; +Y ;

1.2.2. Cac phim chitc ndng cai dat diéu kién thuc hién chuong trinh

Hinh 9.9. Niim gat chitc ndang cai ddt diéu kién thuc hién chiong trinh

Bao goém cdc niit gat sau:

- Niim gat SBK: Thuc hién ché€ d6 chay ting cau lénh;

- Nim gat OSP: Tam dimng chuong trinh sau mot buée cong nghé, mudn
chay ti€p chuong trinh thi 4n vao ndt start.

- Nim gat BDT: Bo qua cau 1énh ti€p theo;

- Nim PSM va PST: Diing cai dat diém O ctia phoi;

- Nt gat DRN: Thuc hién chay khong cit got dé kiém tra chuong trinh;

1.2.3. Vung diéu khién truc chinh

Céc phim nay diéu khién truc chinh quay: _

Sau khi lua chon Job-Mode hodac MDI-Mode, néu ta bam vao cac phim thi
truc chinh c6 cac kha nang quay nhu:

- Truc chinh quay thuan (M03)

- Truc chinh quay ngugc (M04)

- Dung truc chinh (MOS5).
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Hinh 9.10. Phim diéu khién truc quay dimg béng tay

Két hgp thay déi téc do truc
chinh bang nim xoay khi muén
tang hoac giam t6c do truc
chinh

1.2.4. Ving diéu khién ban
dao chuyén dong theo truc toa
do X, Z bang tay

Khi chon ché d9 hoat dong
la Handle-Mode va chon truc
toa d0 dé chuyén dong, néu
quay nim xoay thi ban dao sé
dich chuyén theo truc X hoac
truc Z v6i lugng dich chuyén
tuy chon phu thudc vao nit gat
gid tri dich chuyén (nho nhat 1a
Imm).

Hinh 9.11. Niim quay diéu khién
ban dao chay bang tay
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1.2.5. Vung phim bdm di chuyén truc toa dé bang tay theo huong X, Z

Khi muén dich chuyén truc toa do theo huéng nao thi chon ché do Job-
Mode, sau d6 chi viéc bam cdc phim nhu: X; +X; -Z ; +Z thi huéng dich chuyén
sé duoc xac dinh. '

Hinh 9.12. Phim lua chon di chuyén theo truc X, Z

1.2.6. Phim bdm chon dao

Muén thay déi vi tri hoac chon dao thi sau khi chon Job-Mode, bam vao
phim nhdp dau ga dao sé quay dugc 12 vi tri dugc st dung khi gd dao hoac so
dao.

Hinh 9.13. Phim bam quay u gd dao
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1.2.7. Phim bdam thuc hién cdu lénh hay chuong trinh hay dicng tam thoi

- Khi muén thuc hién chuong trinh gia cong thi bAm vao phim Cycle start
thi mdy s€ thuc hién chuong trinh gia cong, n€u ¢6 su ¢6 mudn dirng tam thoi
chuyén dong cua cac truc toa do thi-bdm vao phim Feet hold.

Hinh 9.14. Phim bdam thuc hién cdau lénh

1.2.8. Phim bt tit mdy

Hinh 9.15. Phim bat tat may
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1.2.9. Nium tdt khdn cdp

Khi mdy gap su ¢4, mudn dimg moi hoat dong clia mdy thi 4n vao nim nay
mdy s& dung tdc thi, muon khoi dong lai thi phai xoay cho nim vé vi tri binh
thuong.

Hinh 9.16. Num ddp tat khan cdp mady

2. Hé toa dd va cac chiéu chuyén déng

a. Hé toa do

May tién CNC gém 2 truc toa do:

- Truc Z triing véi truc chuyén dong chinh, truc chinh gé kep phoi

- Truc X nam trong mat phang dinh vi vuéng géc véi truc Z.

b. Chiéu chuyén déng

- Truc Z song song véi truc chinh va mang gia tru duong khi huéng chay tir
phoi dén dung cu. :

e Truc X chay vudng géc véi tm truc chinh va s6 mang gia tri duong khi

huéng chay tr tam phoi ra dung cu.

Chu y: Chiéu truc X s& thay déi khi dao lap phia trudc hodc sau phoi.
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Hinh 9.17. Xdc dinh chiéu chuyén dong mdy tién

+X
w +Z
| +Z
W
+X
Hinh 9.18. Chiéu chuyén dong khi Hinh 9.19. Chiéu chuyén dong khi
dao gad phia sau dao gd phia truce
3. Bac tinh ky thuat may tién CNC (Hi-EC010)
- Pudng kinh 16n nhét g/c duoc ® 220
Trén may |
- Chiéu dai 16n nhat g/c 400
- Di chuyén truc X 130
- Di chuyén truc Z 445
- Téc d6 truc chinh 30 - 6000v/p
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- Buéc tién
- Budc tién chay dao nhanh
- bong co

0,001 - 500mm/vg
30mmy/veg

1TKW

+ Dong co truc chinh

+ Dong co budce (truc X) 1, 4AKW
+ DPong co budce (truc Z) 1, 4KW
+ Dong co nudc lam ngudi 0,25KW
+ Dong co dau Rovonve 10W

- S0 dao lip ddu Rovonve 12 dao

- Kich thudc cdn dao [12s

- Pudng kinh cin dao doa Do 32

- Puong kinh nong u dong D 60

- Trong lugng may 2.200kg

1. LAP TRINH GIA CONG TREN MAY

1. Cac chirc nang dich chuyén

GOO: Chay dao nhanh dén toa d6 lap trinh.

GOl: Noi suy dudng thing.

GO2: Noi suy cung tron theo chiéu kim déng hé.
GO3: N6i suy cung ngugc chiéu kim dong ho.
G40: Huy bd hiéu chinh béan kinh dung cu cit.
G41: Hiéu chinh ban kinh miii dao cat bén trai.
G42: Hiéu chinh bdn kinh miii dao cit bén phai.

G50: Cai dat hé thong toa do va cai dat t6c do 16n nhét cia truc chinh.

G30: Diém thit 2, 3, 4 quay vé diém gdc.

G32: Cit ren.

Format: G32 X(U) _Z(W)_F _:
G32 X(U)_ Z(W)_E_;
G70: Chu trinh cét tinh.
Format:  G70 Pn Qn;
G71: Chu trinh cét tho song song véi truc Z.
Format: G71 U(a d) R (e}
G71 PQU (U)W {(AWF §;
G72: Chu trinh ¢dt tho song song vdi truc X.
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G73:
G75:

Format:

G76:

Format:

G90:
GOl
G94:
G95:
G96:
G97:

Chu trinh cit tho song song véi bién dang.
Tién ranh theo truc X.

G75 X(u) Z(w) I(a1) K(ak) F D(ad);

Chu ky tién ren.

G76 PO30060,

G76 X (u) Z(w) P900 Q400 F,

Lap trinh theo gia tri tuyét d6i.

Lap trinh theo gia tri twong doi.

Chay dao theo mm/ph.

Chay dao theo mm/vg.

biéu khién téc do truc chinh theo don vi m/ph.
Diéu khién t6¢ 6 truc chinh theo don vi v/ph.

2. Chue nang van hanh

MOO:
MO2:
MO3:
MO04:
MO5:
MO06:
MOS:
MQO9:
M23:
M24:
M30:
M41:
M42:
M98:
M99:

Dirng chuong trinh

Két thic chuong trinh

Truc chinh quay phai

Truc chinh quay trai

Dimng truc chinh

Thay dung cu

M¢ dung dich 1am ngudi

bong dung dich lam ngudi

Mo ch€ do vat.

Ddng ché do vat,

Két thiic chuong trinh va lip lai.
Thay déi t6c do truc chinh & mifc thip
Thay doi t6¢ do truc chinh & mite cao
Gol chuong trinh con.

Két thiic chuong trinh con

149



3. Lap trinh gia céng

- Lap trinh gia cong chi ti€t theo ban vé.

Q._ o
v C?2
o o
1 —8— - E
i0
40
75
Diéu kién cat
Loai dao S0 hiéu dao S F

Tién tho T0101 1200 0.3
Tién tinh T0202 1800 0.2

00003

NO1 G50 S 2000;

NO2 G28 U 0

NO3 G28 WO;

NO4 TOI101;

NO5 (96 51200 MO3;

NO6 GO0 X 52. Z0.M08;

NO7 GO1 X -1.F03;

NO8 GO0  X52. 72

NQO9 G71 U2,

N10 G71 P11 Q19 U0.5 W0.3 S1200 F0.3;

N1l GO0 X28;

N12 G01 G42 70;
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NI13 X32.7-2;
N14 Z-8;
NI5 G02  X36.7Z-10.RZ;
N16 GO1 X 40,
N17 Z - 40;
NI18 X 45;
NI9 X 50. Z55;
N20 G40 GO0 X 51,
N20 G28 U0, M09,
N21 G288 WO,
N22 T0202;
N23 G966 S1800 MO3
N24 GO0 X52. Z2:
N25 G70 P11 Q20 FO.2;
N26 G28 UO. M09,
N27 G28 WG
N29 MO3;
2,5X 30
-~ —~——
0
- 8 - - g
=

Lap trinh gia cong theo ban vé trén.

35

50

75

Diéu kién gia cong:

Loai dao S6 hiéu dao S 3
Tién tho TOi01 150 03
Tién rcn T0202 120 02




00004,

N1 G350 S200;

N2 G28 UG,

N3 G28 WO;

N4 TO101;

N3 (97 S150 MO3;
N6 GO0 X51.70.M08;
N7 GO1 X-1. FO.3;
N3 GO0 X51.722;

N9 G71 Ul

N10 G71 P10 Q20 U0.3 W0.2 F(.3;
NI GO0 X19;

N12 GO1 20,

N13 X24.7Z-1.5;

N14 £-50;

NI15 GO0 X52.722;

N135 G70 P10 Q15 FO.2;

N16 MO9;

N17 G28 UQ;

Ni8 G28 WO

NI19 T0202;
N20 (97 5120 MO3;
N21 GO0 X25. 76. MOS;

N22 G76 PO300600;

N21 G76 X22.2 Z-35.P900 Q400;
N22 G28 UO. MO9;

N23 G28 WO;

N24 M30;

Cau héi én tap

1. Trinh bay cdu tao chung cha may tién CNC.

2. Néu dac diém cha bang diéu khién may tién CNC.

3. Xac dinh chiéu chuyé&n déng trong may.

4. Trinh bay cac chitc nang dich chuyén va van hanh thu’ong dling trong may.
5. Lap trinh gia codng chi tiét theo ban vé.
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Lot gicn thiéu
Lot néi dau
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V. Nhi€m v mOn hoc ..o SOOI 13
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Chuong 5. GIA CONG MAT TRU TRONG

T. Khi nicm v& mMAL (U TEOME covrvrrinrrinirsererersrsnimics et s
1. Khoan 16 trén MAY HEM o.vevereereiininreris o
VTN R T e s
IV. Khoét 16 1rén MAY UM covvviiiiiie ettt
V. D02 18 60 MAY TN 1ot

Chuong 6. TIEN MAT CON

1. Khai niem VE MAT COM c-ivrirrrriicieeiin i bese s
II. Cdc phuong phdp tién mat ¢on ..o RSOV PRON
[1I. Céc phuong phdp Kiém tra MAt CON .ooovievrecerre s
IV. Cdc dang sai hong - Nguyén nhan va cich khac phuc ..o

Chuong 7. GIA CONG REN
[. Khainiém va phan loal ren ...

T1. K HIEU FOM ottt
III. Céc phuong phdp gia cONE ICN conviiiiiii i
IV. Céc phuong phap Kim (ra TeM .....oooirviviriiveicrneensnisneeeens
V. Cic dang sai hong - Nguyén nhan vi cach khac phuc ..o,

Chuong 8. CO $U LY LUAN CUA CAT GOT KIM LOAL

1. Qua trinh 120 PHOI oociee i
II. Cdc hién wong vat 1§ xay ra trong qua trinh cat 2ol ..o,
{11 DO mon va tudi tho Cla A0 oo

IV. Cac luc tic dung vao dao trong qud trinh Cat got ...,
Chuong phu luc. GIA CONG BANG MAY TIEN DIEU KHIEN

CHUONG TRINH SO CNC
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BO GIAO TRINH XUAT BAN NAM 2007

KHOI TRUONG TRUNG HOC CONG NGHIEP

(o2} A WN =

o~

. THUC TAP QUA BAN HAN
. THUC TAP QUA BAN NGUOQI

. THUC TAP QUA BAN MAY

. AN TOAN LAO BONG CHUYEN
NGANH SCKTTB
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NGANH DIEN

. VAT LIEU BIEN

. DO LUONG BPIEN

. CO SO KY THUAT DIEN
. DIEN TU CONG SUAT

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
i3 5

MAY CONG CU CAT GOT

pO GA

CONG NGHE CHE TAO MAY
TS CHUC SAN XUAT

MAY VA LAP TRINH CNC ;
LY THUYET CHUYEN MON TIEN
SUA CHUA MAY CONG CU
MAY DIEN

TRUYEN BONG DIEN

KHi CU BIEN - TRANG Bl BIEN
CUNG CAP DIEN

KY THUAT BIEU KHIEN LOGIC
VA UNG DUNG

22,
vl
24.
25,
26.
27.
28.
295
30,
i
32.
53
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35,
36.
5 i
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40.
41.
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THUC TAP DIEN CO BAN

TIENG ANH CHUYEN NGANH SCKTTB
TIENG ANH CHUYEN NGANH DIEN
QUAN TR| DOANH NGHIEP

HUGNG DAN BO AN TRANG BI BIEN
HUGNG DAN DO AN CUNG CAP DIEN
CO SO THIET KE MAY

PO AN CO SO THIET KE MAY

(O AN CHI TIET MAY)

CAU TRUC DU LIEU VA GIAI THUAT
LY THUYET TRUYEN TIN

CO SO KY THUAT TRUYEN SO LIEU
ASSEMBLY

THUC TAP CHUYEN NGANH DIEN
THUC HANH PLC
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i

GT Ly thuyét chuyén mon nghé
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