BAI 1: PHAY THANH RANG.

Muc tiéu:
- Xac dinh duogc cac thong ) dong hoc co ban cua thanh rang.
- Trinh bay dugc yéu cau k§ thuat khi phay thanh rang.
- Chon dugc dao phay mo-dun khi thanh rang.

- Phan tich dugc phuong phép phay thanh rang

- Lua chon duoc ché do cit khi phay.

- Tinh to4n va lap dugc bo banh ring thay thé khi phay thanh ring.

- Van hanh thanh thao may phay dé phay thanh ring dung qui trinh qui
pham, rang dat cép chinh xac 8-6, A0 nham cép 4-5, dat yéu cau k¥ thuét, dung
thot gian qui dinh, ddm bao an toan cho ngudi va may.

- Giai thich duoc cac dang sai hong, nguyén nhan va cach khac phuc.

- Rén luyén tinh ky luat, kién tri, can than, nghiém tic, chu dong va tich
cuc sang tao trong hoc tap.

1. Cac thong s6 hinh hoc ciia thanh riing.
Xét tlr mot ring ta thdy c6 dinh ring, chan ring chiéu d_y rang, chiéu rong

rang, chi€u cao rang, chi€u dai rang,. Trén (hinh 1) thanh rang c6 céac yéu to co

ban sau.
Hinh 1. Cac théng s6 cta thanh ring
1.1. Mé-dun (m): L thong sé chi yéu. Modun cua thanh ring phai bang
\ t
modun cua banh rang nho trong cdp truyén dong: M = —

1.2. Buédcrang (t):t=n.m=S+T



3 m.m
1.3. Chiéu rong thanh ring (T): T = " = 1,5708.m

14.  Chidu day ring (8): S =T === =1,5708.m

1.5. Chiéu cao dau ring (h;): h;=m
1.6. Chiéu cao chin ring (h2): h,=1,25m
1.7. Khe hé chan rang (C): C=0,25m
1.8. Chiéu cao phin 1am viéc ciia ring ho: hy - e =2.25.m - 0.25.m =
2.m.
1.9.  Chiéu cao toan bd ciia ring (h): h=h; +h, + C=2,25.m
1.10.  Goc dinh rang (a): a=400
1.11.  Goc nira dinh rang (%) : % =20°
1.12.  Chiéu dai ring dwoc xac dinh béi chiéu dai ¢é ring (Lz): Lz =
tz=mn.m.z
Ta c6 thé 1§1y mdt vi du dé xac dinh cac thong s6 hinh hoc ciia mot thanh
rang, biétm=2,z=12. Céc thong s6 dugc tinh toan nhu sau:
— t=3.14m = 3.14x 2 = 6.28(mm)
- S=1.57m=1.57x2 = 3.14(mm)
— C=0.25m =0.25x2 = 0.5(mm)
— T=1.57m=1.57x2 = 3.14(mm)
- hl =m =2(mm)
— h2 =1.25m = 1.25x2 = 2.5(mm)
— h=1.25m+m=2.25m =4.5(mm)
- Lz=6.28 x 12 =75.36 (mm)
Con trong truong hop khong biét (m) trén mot thanh ring thi ta s& dém sb
rang nam trén khoang chiéu dai do dyoc 70.5mm, ta c¢6 10 rang. Str dung cong

4 L 70.5 /( b A /1 \
thire: = = 2.24 .Lay tron (m) tiéu chuan va suy ra: m =2.25mm
T.Z 3.14x10
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Cac phuwong phap gia cong:

Thanh rang dung dé truyén dong, duoc thuc hién truyén chuyén dong tir
banh ring dén thanh ring va nguoc lai. Vi vay viéc phay thanh riang phai thuc
hién kha nghiém ngit nham dam bao cho thanh ring sau khi phay xong ¢am bao
dung cac yéu cau k¥ thuat. Gia cong thanh rang trén may phay thong dung: Sir
dung méy phay dtng, hoic may phay nam van ning khi hoc tap, hodc san xuét
don 1¢. Trong trudng hop c6 nhu cau san xut hang loat sir dung méy phay chuyén
dung (dic biét) dé phay thanh rang. Nguyén tic hinh thanh bién dang ring 13
dung dao phay modun dia, hodc dao phay médun tru diing tao ranh dinh hinh.
S6 rang 1a phuong phap chia doan thing ra nhiéu phan bang nhau, trong do
khoang cach giita cac phan 13 gia tri cia mot bude rang (t). Cac bude rang thuc
té lac nao chung ciing cho nhing sb 18, bai phu thudc hang sé n. Dé thuc hién
phay duogc thanh rang ta c6 cac phuong phap sau:

- Phay thanh ring theo cach sir dung chia bang gié tri du xich ban may ngang,
ban may doc

- Phay thanh ring theo cach st dung bang dia chia 46 dwogc lip truc tiép voi
truc
vit me.

- Phay thanh ring theo cach st dung chia bang dau vi sai (stt dung banh ring
lap
ngoai.

2.1. Phwong phap phay thanh ring bing du xich ban may:
2.1.1. Tinh s6 vong ciia tay quay ban may.

V6i phuong phéap nay thi sau khi chia mot phan thi ta phai dich chuyén ban

may di mot khoang bang gia tri mot budc ring (t). Khoang dich chuyén dé dugc

xéac dinh bang cong thirc:

.

F

Trong do:



. n - 1a s vach cua can quay sau mot lan dich chuyén

. m - 13 modun cua thanh ring can phay

. F - 1a gia tri cia mdt vach trén du xich ban may.

Trong truong hop chua xac dinh duoc gi tri du xich ctia mdi vach thi ta c6
thé tinh theo cach léy gia tri cua mdt budc vit me chia cho sb vach dugc khic
trén du xich.

Vi du truc vit me ¢6 budc la Smm, vanh du xich ¢6 100 vach thi ta tinh:

F=_2 =0.05mm.
100

Vi du: Can phay mdt thanh rang c6 m = 2.5mm, F = 0.05mm. Ta x4c dinh
mdi landich chuyén ban may di mot rang la:
m.m 3.14x2.5

n = F =008 = 157 vach

Ta c6 thé nghiém lai:

+ Budc rang dugc tinh toan la: t =3.1416 x 2.5 = 7.854 mm
+ Budc rang thyc té ma ta xac dinh bang viéc quay ban may bang viée st
dung du xich la:
100

t = ExS = 7.85mm

Nhu vay néu so sach v&i muac do sai 1éch vé bude

t=7.854 - 7.85 = 0.004mm.

Qua vi du trén ta thiy v6i mdi may ti s6 % = K. Trong d6 (K) I hang s6
dic trung cho may. Thay (K) vao ta thdy cong thirc trén s& duoc biéu dién mot
cach cu thé hon, don gian hon. n = K.m ma trong d6 K =£ . (Phuong phap nay

chi nén duoc sir dung khi hé s6 (K) ctia may trong truong hop 1a chan).
2.2. Phuwong phap phay thanh ring bang dau phan d9.
2.2.1. Phay thanh ring bang dia chia @9 truc tiép.



Khi modun cua thanh rang khong chia chin cho hé s6 K thi ta co thé ap
dung phuong phép chia bang dia chia d6 lap truc tiép & dau vitme ban may doc
hodc thong qua cdp banh riang con véi ti sd truyén 1;1.

Vi du v6i may c6 K = 62,8 (vi du dd néu trén), mudn chia thanh ring c6: m
=1.5, n s& 14 s6 16 boi n = 62.8.x1.5 = 94.2. Nhu vay, néu dung phuong phap sir
dung du xich ban may dé thyc hién ta phai quay 94 vach cong thém 2/10 ctiia mot
vach nira (40 chinh xac chua dam bao dbi voi chi tiét can do chinh xac cao).
Nhung véi cach chia bang dia chia d6 (hinh 31.3.2), thi khong can sir dung tay
quay (1), ma str dung tay quay dia (5) va dia chia (4) c6 nhiéu vong 16 khac nhau.
Dé xac dinh phan 1¢ dé dang va it nham 14n ta st dung dodng quat (3). Sir dung
phuong phap nay chia dugc nhiéu trirdng hop ma phan sé ¢6 duge sau khi tinh
13 nhitng phan 1& kho chia hét. Phoi duoc g 1én bfn may (2), mdi lan chia dé
phay ring tiép theo, phai vin tay quay dia chia d6 mot sb vong va 15 theo cong

thic:

T.m
n= ——

P

Trong do : n - 1a s6 vong can quay
p — budc ren vitme ban may doc
m - modun cua thanh rang
Vi duy 1: Thanh ring can phay c6 m = 3.5, may phay c6 budc ren vitme p = 4
mm. Mbi 1an chia ring phai quay tay quay & tay quay dia chia la:

n= %6963'5 = 2.749 vong lay gon 13 2,75 vong.

Tu day can quy doi tri sO 1€ ra s0 10 trén dia chia dé chon s6 vong 10 thich

hop. Quy 2,75 vong ra hdn sd:

[

2 75 =2 : p
= 28 Vong 10 28

275 = 2 2
100 4

)37 521 oveng 4218
227 -



Nhu vay, mdi 1an chia ta can quay 2 vong va 21 15 trén vong 16 28 cua dia
chia. Nghiém lai sai $O: ty (budce rang theo thiét ké), tae = 3,1416 . 3,5 =10,9956
mm

te (budc rang theo t,=4.2 2l _ |1 thue té)

Nhu vay gidi han sai 1€ch gifta tg va te: D, = 11 - 10.9956 = 0.0044mm
2.2.2. Phay thanh ring bing cich chia cic phin ring bang diu chia vi sai

% Thay doi gid tri cua t bang phdn s6 tuong g

Pé phay thanh ring c6 do chinh xé4c cao, ta sir dung phuong phap chia budc

rang gian tiép bang dau chia vi sai. Phuong phap nay c6 do chinh xéac va duoc sir
dung kha rong rai so vdi hai ph—ong phép da néu ¢ trén. Mtrc dg chinh xéac ngoai
nhitng yéu té khac, con phu thudc nhiéu vao viéc chon phan sé twong tGng véi
gia tri ctia s6 7 . Phan sb 10n thi sai s6 nhiéu, con phan s6 nho thi sai s6 it hon.
bé viéc lua chon duoc dé dang va thuan loi, ta xay dung bang tri s6 T béng cac
phan sb tuong ng.

Bang 1. Cic tri so gin diing ciia & va pham vi twong dwong



Trisé cla « Sai s6 Banh rang dic biét can co
7=0,13159265
157 ;
r=3,14 - 0,00150265 157 banh rang
30y
T =3,1418571 *% 0,00126445 -
32.27
r =3,141811 =‘jq T 0,0022545 -
19.21
r =3,1417322 :F 0,00013955 127
25.47
xr=3,1417112 = >4 0,0011855 47
22.17
8.97
7= 3,1417004 =H T 0,00010775 97
13.29
7= 3,146666 = 230 0,00007395 29; 58; 87
5.7
T= 3.1415929=m 0,00000625 3

< Nguyén tic
Pé chia cac phan déu nhau c6 gia tri bang budc ring (t) trén duong thang
bang viéc sir dung dau chia vi sai ta phai st dung hé banh ring thay thé. Céc
banh rang thay thé duoc lap giita dau chia va vitme ban may doc mdot cu truyén
d6ng banh rang. Khi chia ring, vin tay quay cua dau chia di mot s6 vong va sb
16 (d4 tinh toan) ctia dau chia nhd su truyén dong ctia cac banh ring lap ngoai,

ban may (phoi) s& di chuyén duoc mot khoang bang bude ring (t).

% Tinh bg banh rdng ldp ngodi va sé vong quay cia dau chia dg.
B0 banh ring thay thé va sé vong sb 15 cua tay quay chia do bang phuong

phap chia vi sai dugc tinh toan theo cong thirc sau:



. a 7.m.40
1= —n=—ro
b p
Trong do:

. % - 14 cap banh rang lip ngoai (con goi 12 cac banh ring thay thé)

+ P - budc ren vitme ban may (chon dé str dung)

*

40 - ti sb truyén dong dau chia (c6 trirong hop 160, 30 ...)
* 1 - s vong can quay tay quay chia do
+ 7 - dugc quy ddi ra phan sb twong dwong (chon theo bang 1)
Vi du 1: Thanh ring can phay c6 moédun, m = 3 mm, budc ren vitme p = 6
mm. Ta stt mot cdp banh rang thay thé.

13.29
4.30

Ta chon p =3,146666 = véi sai 6 0,00007395 mm

_a 1329340 1329 _13 065,

b 4.30.6 6 6 30

.y a 13 65 .
Nhu vay cap banh rang thay thé can tim la: 5 = = = 30 va s0 vong quay

cua tay quay chia do 1a 29 vong chan.

BA truyén bénh

Déu chia 6

Dao phay

Hinh 2. St dung gia d& dic biét va dau chia do vi sai dé phay thanh ring

% Cach lip bo banh ring 1ap ngoai.



. L. Truc chinh
a= X dau chia dé
a =% Truc chl’nh
dau chia do
c -4 X = b
Trung gian =X }— x
Truc vit me Truc vit me
ban may ban may
‘—‘L‘_—i #‘_‘;

a) b)
Hinh 3. Cach lip bo banh ring lip ngoai khi phay thanh ring
a) Su dung 1 cdp banh rang a,b;
b) Str dung 2 cdp banh rang a,b,c,d.

Pé thyc hién viéc phay thanh ring bang phuong phap chia do vi sai, viéc
chia nay phu thudc vao hé¢ théng ban dao doc. Truc cua dao phay dia modun phai
duoc ga trén dau quay dac biét (hinh 2), chi tiét duoc nim theo phuong doc va
huéng phay vudng goc véi truc chinh clia may phay ngang. Luong dich chuyén
ctia ban may khi phay tir rinh ndy sang ranh khac phai bang buéc rang do song
song voéi truc cua thanh rang duoc truyén tir tay quay dau chia do dén truc vit me
ban may. Sy truyén dong ndy daoc thuc hién boi cac banh rang lap ngoai dé ban
may (phoi) s& di chuyén duoc mot khoang bang budc ring (t).

B banh rang ldp ngoai truyén chuyén dong tir truc chinh dau phan d6 dén
tryc vitme ban may. Khi tay quay dau chia do quay, din dén truc chinh quay,
phia sau truc chinh dugc lp banh ring thay thé (a), vdi cac banh ring lam trung
gian dén voéi (b) lap & truc vitme 1a duoc (hinh 3a); hodc (b), (¢) 1am trung gian
(hinh 3b). Céc cach lip nay khong anh hudng dén bude rang (t), nhung chi thay

d6i huéng chuyén dong ctia ban may khi dich chuyén.

3. Cac dang sai héng, nguyén nhan va cach khic phuc.
Cac dang sai | Nguyén nhan Cach phong ngira va khic phuc
hong
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1. S6 rang khong
dang.

- Do x4c dinh khong dung sb
vach can quay khi chon
phuong phap sur dung du xich
ban may hodc chon sai sb
vong va sb 16 cua dia chia khi
st dung phuong phdp chia
bang dau phan do.

- Nham trong thao tac chia do,
hoic do tinh va lap sai cic
banh ring thay thé (khi chia
do vi sai)

- Khong khtr d§ ro cia ban
mdy, hodc tay quay khi su
dung dau phan do.

Néu phay xong roéi méi phat
hién dugc thi khong stra dugc.
Mudn dé phong, trude khi phay
nén kiém tra can than két qua
chia @6 bang cach phay thir cac
vach mo trén toan bd mat phoi,
kiém tra lai, néu thdy ding mai

phay thanh rang.

2. Budc rang sai

- Do trong qua trinh xac dinh
cac thong sd hinh hoc khong
ding, hoac co thé doc sai céac
s6 liéu lién quan dén cc thanh
phan cta mot thanh rang.

- Tinh toan s vong quay hoic
ty sb truyén ctia bd banh ring
lap ngoa i khong chinh xéc,
lap sai vi tri khi phay béng
phuong phap chia do vi sai.

- Tinh hodc xac dinh (t) khong
chinh xac khi phay thanh rang
thang va ca khi phay thanh

rang nghiéng.

- Poc va xéc dinh chinh x4c cac
thanh phﬁn, thong s6 hinh hoc
cua mdt thanh rang.

- Tinh to4n va chon s6 vach can
quay; s6 vong dau chia; bo banh
rang ldp ngoai chinh xéc, ké ca
cac vi tri 1ap banh rang.

- Kiém tra chit ché va theo ddi
thudng xuyén bd banh ring lap
ngoai trong qua trinh phay.

- Ludn than trong trong thao tac.
- Nén phat hién sém dé co céc

dinh hudng khic phuyc.
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- Trong qua trinh phay bo
banh ring chuyén dong khong
thong sudt (bi ket vao mot
thoi diém nao do).

- Piéu nay ciing c6 thé xay ra
trong qua trinh thao tac: Quén
hodc nhim mét cong doan nao

do.

3. Rang khong
déu, profin ring

sai, léch tam

- Ring to, ring nhé hoic chiéu
day céc rang déu sai, co thé do
chia sai s6 16 hodc khi chia do
khong tri¢t ti€u khoang ro
long trong dau chia

- Chon dao sai m6 dun hoac
sai s6 hi¢u, xac dinh d¢ sdu
cua ranh rang khong dung.

- Sai s6 tich liiy nghia 1a: Toan
bo banh rang chi c6 mdt rang
phay cudi ciing bi to hodc nho
hon, d6 1a do sai s ctia nhiéu
lan chia d6 dén lai, cling co
thé ta thuc hién cac budc ra
phoi khong tron.

- Rang phia to phia nhé va
chan rang bi déc, do khi ga
khong ra cho phoi song song
voi phuong chay dao doc.

- Nham 1an hodc bé qua mot

s0 cong doan.

- Néu phay chwra sau ma kip phat
hién thi c6 thé stra duoc

- Trong truong hop ranh rang
khong can tAm, ta nén kiém tra
trude khi phay chua hét chiéu
sau

ctia rinh, néu phat hién duoc
bang quan sit hodc bang mot
phuong phéap do biang dudng
bién dang cua tung ranh, ta co
thé thyc hién lai cach ra lai mat
phang ngang. Néu d3 du chiéu
sau, khong stra dugc.

- Triét tieu khoang ro trong qua
trinh phay bang cach khi xoay
rinh tiép theo ta nén xoay nguoc
tay quay mot khodng vugt qua
khoangro can thiét va xac dinh
lai lugng dich chuyén.

- Chy ¥ cac budc tién hanh phay
- Ra lai va phay thém phia ranh
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con chua du chiéu sau, (néu da
da

chiéu sau, khong stra dugc).

4. Do nham bé
mat  kém,chua

dat

- Do chon ché d6 cét khong
hop 1i (chu yéu 1a lugng chay
dao qua 16n).

- Do ludi dao bi cun (mon qua
muc do cho phép), hoac dao bi
1&ch chi vai rang lam viéc.

- Do ché d6 dung dich Iam
ngudi khong phu hop., hé
théng cong nghé kém ciing
chac

- Khong thyc hién cac budce
tién hanh khod chat cac
phuong chuyén dong khong
can thiét (khong lam viéc) cua

ban may.

- Chon ché d6 cit hop ly gifra v,
S, t.

- Kiém tra dao cit trudc, trong
qué trinh gia cong.

- Luén thyc hién t6t do cing
vitng céng nghé: Dao, d6 ga,
thiét b,

- Khoa chét cac vi tri ban may

khi thue hién cac budc cit.

4. Cac budc tién hanh gia cong.

TT | Budc cong viéc

Trinh tu thuc hién

1 Nghién ctru ban vé

Poc hiéu chinh x4c ban v&

- X4c dinh duoc dy du cac thong s can thiét:
S rang (z), chiéu d_i rang (1z), chiéu cao ring
(h), bude rang (t), md dun (m), va tinh chét vat
liéu cta chi tiét gia cong

- Chuyén ho4 céc ky hiéu thanh cic kich thudc

gia cong tuong ung
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Lap quy trinh cong ngh¢

- Néu r0 thir ty cac budce gia cong, ga dat, dung
cu cét, dung cu do, ché d6 cit va tién trinh kiém
tra

- Tinh toan dng, day du cac thong sb can thiét:
z,Lz,h,t, m

- Xac dinh chinh xac luong dich chuyén va sb
vach can quay

- Tinh toan sb vong 13, s6 16, cac banh ring
thay thé khi phay thanh ring bang dia chia, dau
phan do.

- Tinh to4n cac yéu t6 khi phay thanh ring
nghiéng.

Chuan bi vat tu, thiét bi,

dung cu

Chuan bi ddy di may, dung cu g4, dung cu cit,
phoi, bao ho lao dong

- Déau bdi tron ngang mirc quy dinh

- Tinh trang may lam viéc t6t, an toan

- Chac lap, cac banh rang thay thé c6 s6 banh
rang theo hé 4; 5 va cac banh rang dac

biét.

Ga lap dao

- Lau sach truc ga, 6ng 16t va dao

- Chon diing dao m6 dun va s6 hiéu

- Puong tam dao vudng goc voi duong tam cua
phoi

- D6 dao mit dau cho phép <0,1mm

G4 phoi

- Chon chuan g4, g4 phoi 1én dung cu ga

- Piéu chinh va kep chat

Phay thanh rang

- G4 lap banh rang lap ngoai néu sir dung
truong hop chia thanh ring c6 st dung dau

phan do.
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- St dung thanh thao méy phay van nang

- Xé4c dinh chinh x4c ranh cit dau tién

- Xac dinh chinh x4c buéc ring bang du xich
ban mdy, dau chia

- bu s6 rang, dung bién dang theo dudng

- Bung kich thudce budce rang, chi€u cao rang,.,

7 Kiém tra - Lam cun hét canh sédc va kiém tra chinh
xac cac yéu cau ky thuat

- Ghi phiéu theo déi

- Phan loai san pham

- Thyec hién t6t cong tac vé sinh cong nghiép
- Giao ndp thanh pham va ghi s6 ban giao

ca day du.

Cau hoi
Cau 1. Trinh bay céc thong s6 hinh hoc cua thanh rang?
Cau 2. Trinh bay phuong phap phay thanh ring bang du xich trén ban may?
Cau 3. Trinh bay phuong phap phay thanh ring bang dau phan do vi sai?

Cau 4. Trinh bay cac dang sai hong, nguyén nhan va cach khic phuc khi phay
thanh rang?
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