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PHAN I: PHAY DA GIAC
BAI 1: PAU PHAN PQ VAN NANG
Giéi thi¢u:
Pau phan do van ning 13 phy ting kha quan trong cta cic loai may phay
van ning, né c6 thé mé rong kha ning cong nghé cua may phay 1én rat nhiéu.

Truc chinh u chia van ning c6 thé xoay nghiéng so véi vi tri ndm ngang 1én phia
trén goc tir 0°- 100° va xudng phia dudi goc tir 0°- 10°,

Muc tiéu:

- Trinh bay duoc cong dung, ciu tao ctiia dau phan d6 van ning.

- V& duoc so d6 dong cua dau phan do van ning.

- Phan d6 duoc nhitng phan chia don gian.

- Tinh va lap duoc bd béanh ring thay thé khi phan d6 vi sai va phay ranh
xoan.

- Lap va diéu chinh dugc dau phan do trén may phay.

Noi dung chinh:

1. Cong dung, ciu tao ciia dau phan dd van ning.

1.1 COng dung:
U chia van nang dugc stir dung trong cac truong hop sau:

- G4 phay cac chi tiét nhidu bé mat,phay ranh thang trén cac bé mit try (truc
then va truc then hoa) hodac doan théng can chia thanh cac phén bat ky déu
hodc khong déu nhu: thanh ring, dao phay, dao doa, khic thudc, khiac vach
trén cac vong du xich ...

- G4 phay banh rang con,banh ring try ring thang,phay rinh trén mit dau dang
try - ly hop vau, rdnh xodn, rdnh xoay,dudng xoén dc ...

1.2 Ciu tao ctia dau phan d6 van ning:

A

Hinh 1.1 Pau phdn dg van ning va phu tung kém theo
a. Cac bg phdn chinh y chia (Hinh 1.2)
Bao gbém truc chinh (3) , truc phu (4) (Hinh v&) dé md rong kha nang chia
trén u chia va kha nang cong nghé cua may phay.
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Truc chinh u chia van ning c6 thé xoay nghiéng so v&i vi tri nam ngang
Ién phia trén goc tir 0° - 100° va xubng phia dudi goc tir 0°- 10° (H) la chiéu
cao tir tAm truc chinh u chia dén mit ban may khi truc chinh u chia & vi tri nam
ngang, (H) 1a théng s co ban chi kich ¢& u chia. Thuong ¢ cac ¢&: H= 100+
135 + 160+ 200...

1§ 6 3 5 .2
9 5
13 12 11 C 10 KY_\
oo e e - ‘
9% soe / \
O
0

Hinh 1.2 Cac bé phdn chinh cuia dau phdn do van nang

(1)- Tay quay (M): Trén tay quay c6 nim xoay 14 dé rdt hodc cdm chét dinh vi
C vao cac vong 13 trén dia chia gian tiép 9. (2)- Vo u chia dé dd, ga cac chi tiét
bd phan ctia u chia. Dudi ddy vo c6 hai chdt dinh vi dé dinh vi u chia trén rAnh T
ban may.

(3)- Truc chinh lip trong than 6, than 6 co thé xoay trong v6 2 dé nghiéng truc
chinh 3 1én trén hoic xubéng dudi so voi vi tri nam ngang phan truc chinh nam
trong than 6 c6 lap cd dinh banh ring vit v6i s6 rang Z; = 40 an khép voi truc vit
c6 sd dau rang K, = 1. Phia trudc truc chinh ¢ 16 ¢6n moéc dé lap dau nhon 13
mang tam gat toc 12. Phia ngodi ¢6 ren dé 1ap mam cip ba chiu va dia chia truc
tiép 11. Phia sau tryc chinh ciing ¢6 16 c6n moodc dé lap truc ga banh rang khi
chia vi sai. (4)- Truc phy dé lip banh ring thay thé khi chia vi sai, phay rdnh
xoan. (5)- Hai dai dc va vit hdm than 6 voi vo 2. (6)- Than u chia, phia trong
rong dé lap truc chinh 3 va co cau giam toc truc Vit -banh vit. (7)- Vit hdm tryc
chinh sau khi chia. (8)- Tay gat diéu chinh bac 1éch tam phia trong than 6 cho
tryc Vit an khép hodctach khoi banh vit. (9)- Bia chia gian tiép. (10)- Miéng cir
dé xac dinh goc quay cua dia chia tryc tiép (11) khi chia (néu diachia 11 khdng
khéc vach chia do & canh, ma ¢ xé ranh hodc khoan mét vong 15 thi chi tiét 10
la tay gat diéu chinh chét dinh vi C c¢dm vao hodc rat ra khoi ranh, 13 trén dia
chia.

b) Dung cu kem theo u chia van nang:

Hinh 1.3 1a hinh dang bén ngoai cua u dong don gian: don gidn : u dong
dung dé do (dinh vi ) mot dau truc ga phoi (dﬁu kia truc ga chéng trén mui nhon
u chia).

Hinh 1.4 14 c4u tao bén trong ctia u déng van ning :
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1than 2 vit him cb dinh miii nhon 3 véi nong u dong 4 sau khi diéu chinh mii
nhon chdng vao 15 tdm truc ga. Num xoay 5 dé diéu chinh miii nhon 3 tién, 10i;
6- vit hdm nong 4 v&i than 1; 7- truc (dau bén trong than 1 c6 gin banh ring (8)
an khép véi thanh rang 9 dé didu chinh nong 4 I1&n, xubng.

Nong 2 ctia u dong co thé diéu chinh 1én, xudng bang vo ling 8 va c6 thé
x0ay cho miii nhon 5 ngdc 1én hodc chuii xudng so voi dudng tdm ngang goc *
30°.

6 4 3
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Hinh 1.4: Cdu tao bén trong u dong.
. So 0 dong dau phan dd van ning
Chuyén dong truc tiép:
Piéu chinh bac 1éch tdm cho truc vit tach khoi banh ring vit, quay truc
tiép tryc chinh dé thuc hién chia bang dia chia truc tiép 11 (IGc nay quay tay
quay M, truc chinh khéng quay).
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Chuyén dong gian tiép: Gat tay quay 8 diéu chinh bac léch tAm cho truc vit an
khép banh ring vit, luc nay dé truc chinh quay dugc phai quay tay quay M,
chuyén dong s& truyén dén truc chinh theo so dd nhu hinh 1.5

Zt=40
e 3|~
L
- I 1l '__!
Ki= AL
]
Ifl—\[/l ]
/
-7 -
i=1 —l
- x ]
X T
i /L
| —
. | C

Lﬁ %@:’

Hinh 1.5: So dé chuyén déng gian tiép u chia van ndng.
Quay tay quay M truc | quay (truc | 1ong khdng trong dng V) thdng qua
cdp banh rang tru ¢ ty sb truyén i = 1 1am truc 1l (ttrc truc Vit ¢6 sé dau rang k;
= 1) quay, lam banh vit c6 s6 rang Z= 40 lap cb dinh véi truc chinh 1ll quay
theo nguyén tic:

- Tay quay M quay mot vong, truc chinh III quay % - ﬁ vong
t

- Tay quay M quay 40 vong, truc chinh 111 quay mot vong.

. Phan do don gian :

Ta can chia déu c4c doan trén phdi ra Z phan,mdi lan chia truc chinh u chia
mang phdi phai quay di % vong. Véi sé dic tinh u chia 1a N, thi s6 vong quay
(n) ma tay quay u chia phai quay di trong mdi lan chia dugc tinh theo cong
thue: n = g



Hinh 1.6: Dia chia
Trén hai mit cua dia chia gian tiép duoc khoan nhiéu vong 16 dong tam
v6i nhau, khoang cach giita cac 10 trén trong vong 18 diéu nhau. Mit trudc dia

chia compa cit véi hai cang A, B tha ra, khép vao.
4. Phan do vi sai

4.1.Tinh toan banh ring thay thé.

- Chon Zc ¢6 s6 ring gan véi s6 rang that Z,c6 thé 1on hon hodc nho hon.

(= Z Z,_ NZ.-2) _40Z~7)
Z, Z, Z, Z,
i_a.a c N(Z-2)_40Z-7)

b b d Z

Zl
- Tinh ty sd truyén:

- Nghiém diéu kién lap bao dam thoa méan:

Z1+72>73+15

73+74>72+15

- Khi Zc > Z : dia chia phai quay cung chiéu tay quay.

- Khi Zc < Z : dia chia phai quay nguoc chiéu tay quay (cO thé phai lip thém
banh rang trung gian Z0 dé dao chiéu quay khi khong thoa mén diéu kién trén).



4.2. So db lip banh ring thay thé.

y
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Hinh 1.8 So' do dong ciia dau chia van nang dé chia vi sai
5. Phan d6 phay rinh xoin
- Chuyén dong tinh tién doc chinh 1a chuyén dong chay dao doc
- Chuyén dong xoay tron cua phdi quanh truc



Chiéu chuyén déng

== clia dao
ol

Phéi vifa xoay 305 J’ _
vifa tinh tién ) : - -

Hinh 1.8a Nguyén tic hinh thanh ranh xoén.
5.1.Tinh todn chuyén dgng khi phay ranh xodn.

Hai chuyén dong d6 xay ra dong thoi cting mét lac véi ty 18 nhat dinh ma
trong qua trinh tinh toan xac dinh dugc. Sao cho trong cung mot tho1 gian phoi
quay duoc mot vong thi phdi ciing tinh tién duge mot khoang bang bude xoan S
clia ranh xoan trén banh tru. Chuyén dong tinh tién doc truc, (chinh 1a chuyén
doéng doc cua ban may). Pong thoi tir chuyén dong doc d6 két hop vai bd banh
rang lap ngoai truyén chuyén dong tir truc vit me dén truc phu tay quay giap cho
phéi chuyén dong quay tron theo ty 1& duoc xac dinh. Bo banh ring thay thé nay
phai dugc tinh toan va lap dat dang vi tri.

e, | |
500
L | Ve
N T4
7]
5
#4— Dao phay
c
D

Hinh 1.8b Hudng chéo ctia dao ring kép va cac yéu t cia rdnh xodn

Néu phay bing dao phay dia rang kép thi mat phang cta than dao phai nim
chéo theo hudng xién ciia rinh xoan dé cho mat cat cia ranh c6 bién dang nhu
ludi dao, ddng thoi dao khong bi ket khi phay chiéu sau ranh. Trén (hinh 1.8b)
thé hién hudng chéo cua dao trén tryc chinh cing chiéu véi huéng chéo ciia ranh
cac yéu to cua rdnh xoan nhu: Budc xoan (S); chu vi cta phdi (zD); goc xoan
(B) ,
5.2.Tinh b banh rang lap ngoai.

Khi ta quay ban may ngang di mot vong bang budc ren vit me (t), thi ban may
chuyén dong tinh tién doc truc, qua bd banh ring lap ngoai %X%, truyén chuyén
dong cho truc phu cua dau chia quay. Tir truc phu dau chia, qua cac cip banh
rang con c6 ti s6 1:1 (khong anh huong dén tinh toan), toi b truyén banh vit
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truc vit (K) c6 ty s6 40 :1, (cling ¢ thé 1a 60:1) truyén dén truc chinh lam phéi
quay. Cac banh ring lap ngoai dugc tinh toan cin clr vao cac yéu td cu thé nhu:
Budc xodn; goc xodn; duong kinh phdi va bude vit me ban may dugc phay.

Tir phuong trinh truyén dong (hinh 1.8¢) trén, ta rat ra céng thirc tong quat
khi tinh banh ring thay thé:

Huéng Huéng tién
phdi xoay —=—— c1a ban may
———

o Sy T

X
X

Hinh 1.8c So d6 dong khi phay ranh xoin
= % hoaci = % Trong do6:
i - 1a ty sb truyén ctia bo banh rang lap ngoai
P - 1a budc ren cua truc vit me ban may
S - 12 budc xoan ciia banh ring try ring nghiéng can gia cong

N - 13 ty s6 truyén giira truc vit va banh vit trong bd truyén ctia dau phan do

(thuong N = 40).

A =P.N duoc goi 1 sb dic tinh ctia may phay, (thuong A = 6. 40 = 240). Néu
trong truong hop P va S dugc do theo hé Anh thi dugc quy ddi ra don vi hé mét
bang cach nhan véi 25.4.

Sau khi tinh toan dé c6 ty so truyén dong i, ta viét dudi dang % hoac dudi

a ¢
dang ZXE

. Nhu thé i luén trong trudng hop ti gian, ta co tir s6 1 a va mau sd 1a b. Cac
banh ring nay nhét thiét phai co trong hé banh ring c6 sin ¢ trong phan xudng
(kém theo may) theo hé 4 va h¢ 5. Con trong truong hop phai chon hai cap banh
rang thay thé thi ta phai sir dung a, b, ¢, d v6i gia tri phan s6 khong doi. C6 thé
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c

phan tich phan sb % tir ty sb truyén goc tao ty sb truyén con bang % 7

, a 4 a ¢ _2_2 - a 3_6 a c_3_2
Vidy: —=-—-x-==-X-,hodc —=-=-—>-x-==-X-
b 3 b d 371 b 1 2 b d 271
Sau khi dugc tich cua hai ty s & dang t61 gidn khong thé chia nhé dugce nira.
Ta c6 thé tim bdi s6 chung cua chung sao cho con s6 phu hgp véi sé rang cua
cac banh rang c6 san theo may, (ty s6 do khong dugc thay doi gia tri gitra tir s6
va mau so).
Trong vi du trén ta c6 thé chon:

;a4 32 48 " 1A . a 40 60
Neu —= == —= —vyv. Theohé 4vahé 5 —-= —=—
b 3 24 36 : "“"b 30 45

I a c 2 2 24 56 A 1A a ¢ 20 50

Néeu —x—==-x-=— X —vv. Theohé 4 vahé 5: - x—-=—=—

b"d 371 36 ° 28 : ""pTd 30 25

Ta xét mét vi du cu thé nhu sau:
Hay tinh toan bo banh rang lip ngoai biét: S = 120mm, P = 6mm, N = 40.
406 _ 240 _ 24 _

r A 7 . NP A \ J4 . 2
ap dung cong thuc 1=—.Thayso vaotacod 1=—= =—=-
S 120 120 12 1
£ o Ay s pA T % ,a 2 _40 50 56 _ 64
Néu st dung mot cdp banh rang thay thétacod: - =-=—=—=—=—
: ' b 1 20 25 28 32
- C 9 £ . a_c __ 2x1 _ 40 _40 60 _50
Khi st dung hai cdp banh rang thay thé ta c6: —x—-= — = —x— ;—x—
' : b“d 1x1 20 40 "30" 50

trong H¢ banh rang thay thé 5. Pé thuc hién dugc cac bude tinh toan va chon
banh rang thay thé, néu mot s6 yéu to chua co, thi phai thyc hién tinh toan nhu:
Goc nghiéng (hodc con goi 1a goc xodn), hay bude xodn S,.

6. G4, ldp dicu chinh diu phan dd trén may phay

6.1. Ga lip ddu phén dj trén may phay.

- Lau sach ban may phay dé ga d6 ga duoc chinh xAc.

- Lap va diéu chinh dau phan d6 va u dong I&n ban may phay.

- Xéc dinh khoang cach giita hai miii tAm theo chiéu dai truc g hodc chiéu dai
phdi. C6 dinh u dong, u chia.

6.2. Diéu chinh dau phan dé.
Kiém tra d6 song song cua hai miii tdm bang truc kiém va dong ho so. Kiém

tra theo hai tiét dién: Tiét dién bén trén va bén hong cua truc kiém(hinh 1.9).
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Hinh 1.9: Kiém tra dg song song ciia hai miii tam
6.3. Ldp banh ring thay thé.

Xéc dinh chinh xac vi tri cta cac banh rang va lap(So do hinh 1.10), kiém
tra sy dn khép - chiéu chuyén dong giita banh ring chu dong va banh ring bi
dong.

|2

\._)

[[]
Hinh 1.10 So do6 ldap bénh rang thay thé

Vi du: Piéu chinh phan d¢ dé chia vi sai bang cac cip banh rang thay thé

240 ruc chinh Hinh 1.11: Lép b6 bénh ring

thay thé dé chia vi sai

z25
z30

2235 truc trung gian

z 60
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CAU HOI

1) Nguyén tic va cdu tao ctia dau chia vi sai?

2) C6 may dau phan do ?

3) Nguyén tic va cach chia cac phan déu nhau trén dau chia do van ning
bang cach chia don gian? Cho z = 21; 25; 56.

4) Nguyén tic va cach chia cac phan déu nhau trén dau chia do van ning
bang cach chia phtic tap? Cho z = 57; 63

5) Hay néu cong dung cua dé quat va cho vi du tng dung ?
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BAI 2: PHAY CHI TIET DA GIAC

Muc tiéu :

- Trinh bay dugc phuong phap phay chi tiét da giac va yéu cau ky thuat khi
phay chi tiét da giéc.

- Van hanh thanh thao may phay dé phay chi tiét da giac dtng qui trinh qui
pham, dat cép chinh xac 8+10, d0 nham cép 4+5, dat yéu cau k¥ thuat, ding
thoi gian qui dinh, dam bao an toan cho ngudi va may.

- Phan tich dugc c4c dang sai hong, nguyén nhan va cach khic phuc.

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

N0i dung chinh:

1. Céc thong so co ban ciia bé mit da giac.
Chiéu dai canh a.
Goc ¢ dinh o.
S6 canh da giac n.
Néu n 1a chin thi mot nira s6 truc dbi xang di qua hai dinh d6i nhau cia
da gidc va ntra con lai di qua trung diém cua hai canh d6i. Néu n 1a 1¢ thi tat ca

cac truc doi xing déu di qua mdt dinh va trung di€m ctia canh doéi dién véi dinh
ay.

Hinh 2.1: Cac thong sé hinh hoc ciia da giac

2. Yéu cau k¥ thuit khi phay da giac: T4t ca cic canh bang nhau va c4c goc &
dinh bang nhau.

3. Phuong phéap gia cong

3.1.G4 lap diéu chinh diu phan do trén may phay.

3.1.1.G4 lip, diéu chinh ddu phén dj truc tiép
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Trén dau phan do tryc tiép nguoi ta thudng chia san thanh 12 hay 24 15
hodc 12 hay 24 ranh lip truc tiép trén truc chinh dau phan d6.Do vay ta c6 thé
chia thanh da giac déu 2, 3, 4, 6, 8, bvbc12 va 24 khoang.

Lau sach ban mdy, G4 u chia va u dong 1&n ban may, cac ranh, sdng trugt
dé ga u chia va y dong 1én ban may dugc chinh xac. Kiém tra ,diéu chinh cho
hai mili nhon tring nhau( <0.02 mm) bang truc tdm,déng hd so....xac dinh
khoang cach giita hai miii tam theo chiéu dai truc ga.

C6 dinh u phan d9,ldp mam cip tu dinh tam ,lip va kep tdc.Ga dit phoi va
c6 dinh chi tiét.

Diéu chinh bac 1éch tdm cho truc vit tach khoi banh vit.Khi chia ta can rat
chét cai va quay truc tiép truc chinh mot khoang can chia 1a : n= 24/z (trong d6 z
la s6 khoang can chia) hodc sé do da tinh toan.

Sau khi cai chdt lai thi khoa ¢ dinh truc chinh lai.

Véi dia chia truc tiép co khic vach chia d6 & canh dia chia (11) (hinh

_ 360°
'z
34.10), gdm 360 vach, mdi vach c6 gia tri 1°.
Truong hop goc 6 chia 1¢ dén phdt thi xac dinh phan 1é& phat trén cir
(10), gia tri moi vach trén d6 c6 gia tri 1a 5 pht.
Hinh 2.2: Xac dinh goc quay trén dia chia triee tiép c6 vach chia dé

KRR = - (KRR

7

90

\
0 50 60 70 80 ) (250 250 240 230 220 {J
)

Loobodonbudunbiudunhy |||||||I} T T T

TTTTTTTrT rTeryrTeT TTT TTTTTTTTT ITT
A T
60 30 0 &0y 60 30 0 60)

10 10

Cach diéu chinh: ta quay truc chinh u chia dé vach chin d6 can chia trén
dia chia (11) dén sat vach “0” ctia cit  (10).Tiép tuc quay hiéu chinh truc chinh
dé vach chi phan 1é dén phat ctua goc 0 can chia trén cit tring v6i mot vach nao
do trén dia chia (Hinh 2.2).

3.1.2.G4 lip, diéu chinh ddu phan dg gian tiép.

Lau sach ban may,céc rﬁnh,séng truot dé ga u chia va u dong 1én ban may
dugc chinh xac. Kiém tra ,diéu chinh cho hai miii nhon tring nhau( <0.02 mm)
bang truc tim,ddng hd so..., xac dinh khoang cach gitta hai miii tdm theo chiéu
dai truc ga.

C6 dinh u phan d6, 1ap mam cip tu dinh tam , 1ap va kep tdc.
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Piéu chinh bac 1éch tim cho truc vit an khdp véi banh vit (Hinh 2.3).
Khi chia quay tay quay M dé truc chinh mang phéi quay di 1 géc hodc 1 khoang
can chia.

T N
/ &

i T
Ktﬂ/—"F,/i
VA E I
4 _j::_( el
1 d||® x

_ ’ [ ]
=T

|
T =
3|
T
CI N x|
WU 1)

Hinh 2.3: So dé g4 ldp, diéu chinh ddau phdn do gian tiép

3.2. G4 lip, diéu chinh phoi.
3.2.1. G lip, diéu chinh phoi trén dau phan dé truc tiép.
Phoi ga duoc chong trén hai mili tm ,mot dau ga bang cap tdc (hinh

2.4).

Hinh 2.4: G& phdi 1én u chia va u dong
3.2.2. G4 ldp, diéu chinh phoi trén dau phan dg gian tiép.
G4 phoi trén truc ga béng cap tdc va st dung hai miii tdam, hodc mam cap
3;4 chau gifta dau chia va u dong cia may phay van nang(Néu phia truc chinh u
chia c6 g mam cip thi mot dau g4 mam cip, mot dau chdng tam phia u dong).
Dung phin mau cha 1én bé mit phéi va tién hanh ldy tAm theo phuong phép chia
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duong tron thanh 2 hodc 4 phan déu nhau trén duong tron.
3.3. G4 lip, diéu chinh dao.

Dao phay phai dugc ga chic chin va tin ciy dé khi 1am viéc khong xay ra
su dao tdm va do d6 khong xuat hién song trén bé mat vat gia cong phai co bién
phap g4 dao cu thé cho ting loai dao.

3.3.1. Ga ldp, diéu chinh dao phay tru.

Chon dao phay c6 dudng kinh phu hop vai tiét dién bé mat da giac can gia
cong. Khi lap dao trén may phay dimg thi O ga dao (1) dugc ga 1én truc chinh
may nho truc rat. Dao phay ngén duoc ga 1én 6 ga dao théng qua bac kep dan
hoi (2) nhu hinh v& va dugc bat chit nho dai 6¢c him (3) bang khoa bat dao nhur
hinh:

Hinh 2.5: Cac logi 6 dao

Khi g4 dao trén may phay ngang : Hinh 2.6. Pai ¢ xiét truc dao, 2. Pai dc
xiét gia do, 3. Truc dao, 4. Dao phay tru, 5. Khau dinh vi truc dao(bac dinh vi),
6. Pai 6¢c ham xa ngang, 7. O ga truc dao, 8. Bac lot, 9. tryc rut, 10. Gia do truc
dao, xa ngang 11.

Budc dau: Pua truc dao 3 vao 6 ga truc dao 7 tiép tuc khdng ché bac dinh
vi 5 sau d6 mdi cho dao phay tru 4 vao twong ty khong ché tiép bac dinh vi 4
sang phan doi dién voi dao. Sau d6 dua ca cum nay ga 1én 16 con tryc chinh may
thong qua truc rit 9 cach ga tuong tu nhu g 6 ga dao hodc dai ga dao. Tiép theo
dua gia d& truc dao 1én xa ngang 11 dé dam bao cho truc dao du do cung ving
khi cét got. budc cudi xiét chat dai dc xiét truc dao 1.
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Can chit y: Trude khi ga dao 18n truc chinh phai lau sach 15 truc chinh
phai lau sach 15 truc chinh,duéi truc g4,hai mit ddu cua bac dém,bac 16t dao
phay .Vi tri cta dao trén tryc ga nén dit gan vé phia truc chinh hodc co thé sir
dung hai gia d& dé ting cing vimg nhu hinh 2.7

5 O

Hinh 2.7: St dung hai gid @6 dao dé tangdé cimg viing
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3.3.2. Ga ldp diéu chinh dao phay mdt diu

Lép dao phay mit ddu vao truc chinh may phay dimg thong qua mét truc
con va then doc hoac béng then ngang hodc khau co vAu hinh va duoc bt chat
nhd vit siét (Hinh 2.8)

ks
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Hinh 2.8: Trinh fir g4 dao phay mdt déu |1én truc chinh may

Lap dao phay mit dau ring lién va ring chip 1én truc chinh may phay
dung. Lap dudi 1 truc ga 18n 16 truc chinh (cho ranh 2 trén tan truc ga khép vao
chét truyén luc trén dau truc chinh).Lip dao 4 1én truc g4, then 3 c6 tac dung giit
cho dao khong bi xoay so v&i truc g4, vit 5 ham tryc dao vdéi truc ga. Cling cé
thé chéng xoay dao trén truc ga bang bac 16t 3 d6i v6i nhitng dao ¢6 rinh chdng
xoay K nhu hinh (bac 16t 3 ¢6 lap then véi truc g4). Hinh 2.9

a

1
\‘_
%

Hinh 2.9 : Truc ga dao phay mdt dau
3.4.Piéu chinh may.
3.4.1 Diéu chinh may bang tay.
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Piéu chinh tdc d6 truc chinh (n): ta can ci téc do cat cho phép ( V) tinh

ra tc do cho phép [(nf: 1000[7] vong /phtt.
nj=

n.D . ,
Nhu vay véi vat liéu gia cong 1a gang, thép thi toc do cat V cho dao thép

gid < 50 m/phut ; dao hop kim ctmg:V=70 + 150 m/phut , can cha ¥ dao nhiéu
rang toc do cat chon nho hon dao it ring. Dao phay mit dau c6 dudng kinh dao
@ = 120 mm diéu chinh tdc @6 truc chinh 200 + 300 v/p.

V6i dao phay ngon duong kinh @ = 20 mm diéu chinh tdc d6 truc chinh
tr300 + 400 /p. Trudc khi cit cho dao ra xa phdi bat may chay khong tai.quay
C4C tay quay ban may ding chiéu tién. Bat hé thong tudi ngudi diéu chinh voi
tudi nudc vao vi tri dao va phoi.

3.4.2 Diéu chinh may tw djng.

Pé cho may chay tu dong ta tién hanh diéu chinh hop tdc do ban may.
Can cr vao bang toc dd va cac tay gat hodc num xoay ta tién hanh diéu chinh.
Piéu chinh cac tay gat hop toc do ban mdy, dua tdc d6 ban may vé budc tién S =

30 + 40 mm/p. Kiém tra lai chuyén dong bang cac cho ban may thuc hién chay
khong tai xem ban may di chuyén dong on dinh chua. may ta tién hanh diéu
chinh cit khdng ché hanh trinh ctia ban may dé dam bao an toan khi thuc hién
cat got.

Ham chat cic ban may khong chuyén dong. Piéu chinh dao lai gan phoi
cach phdi tir 1 — 2 mm déng tay gat cho ban may chuyén dong tu dong. Mat
quan sat ving gia cong tay ludn dé tai vi tri tay gat tu dong néu co su cb tra tay
gat vé vi tri an toan cho ban may dumng lai.

3.5. Cit thir va do.

Cho dao tién gan phdi , Dich chuyén ban may doc , mé may cho dao
quay, diéu chinh vi tri dao phoi, cho dao cham vao phoi, ta tién hanh cat thur 1at
dau tién (thudng chiéu sau cat t=0.2mm).

Ngtng mdy, dua phdi vé& vi tri ban dau, dung thudc cip kiém tra kich
thudce.Sau d6 chia mit khac rdi tiép tuc phay cat thir tuong ty nhu vdy cho dén
khi hét cac bé mit cua da gic.

3.6. Tién hanh gia cong.
3.6.1. Phay da gidc bing dao phay mdt dau .

Sau khi ga phéi, ga dao, diéu chinh may va diéu chinh vi tri dao phéi ta
tién hanh gia cong.

Pong dién cho truc chinh may quay,cham dao, diéu chinh chiéu siu cit.

Khi phay thé thép t = 1+3mm, phay thé gang t = 2+3mm

Quay tay diéu khién ban tién doc tir tir tién dén dao dé dao cat got. Khi dao
cach phoi dugc mot khoang 5 + 10 mm thi gat ty dong cho ban may chay. Khi
Dao cét hét chiéu dai phoi, ngét tu dong At chuyén dong truc chinh, lui daoveé vi
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tri ban dau . Kiém tra kich thudc , sau d6 diéu chinh tiép chiéu sau dé cat lat 2,
3. Ctr nhu vay ta phay cét tho hét cac bé mat.

Do kiém tra kich thudc cac canh,kiém tra gbc va phay lat cit tinh,chiéu sau
lat cat tinh dé khoang 0.5mm. hinh 2.10

mam
bau phan cap

do

tay quay

u dong

Dia chia

Citchia

Chot oo\
Chitiet gia cong

Hinh 2.10: Phay da giac bang dao phay mdt dau

Thao tac twong ty nhu khi phay tho,ta quay tay quay diéu khién ban tién
doc tir tir tién dén dao dé dao cat got. Khi dao cach phdi duoc mot khoang 5
+ 10 mm thi gat ty dong cho ban may chay. Khi Dao cat hét chiéu dai phoi, ngat
tu dong [t chuyén dong truc chinh, lui dao vé vi tri ban dau. Kiém tra kich
thudc, néu dat kich thudc theo ban vé thi cat tiép bé mit tiép theo.néu chua dat
thi  diéu chinh tiép chiéu sau dé cat lat 2, ... Ctr nhu vay ta phay cat tinh hét
cac bé mit con lai.
3.6.2. Phay da gidc bang dao phay tru.

Sau khi g4 phéi, ga dao, diéu chinh may va diéu chinh vi tri dao phdi ta
tién hanh gia cong.

Bat cong tic dién Cho dao quay.diéu chinh 1dy chiéu sau cit, Khi phay
thd thép t=3-+5mm, phay thé gang t=5+7mm.

Quay tay quay diéu khién ban tién doc tir tir tién dén dao dé dao cit got.
Khi dao cach phdi dugc mot khoang 5 + 10 mm thi gat tu dong cho ban may
chay. Khi Dao cat hét chiéu dai phoi, ngét tu dong tat chuyén dong truc chinh,
1ti dao vé vi tri ban du . Kiém tra kich thuéc , sau d6 diéu chinh tiép chiéu sau
dé cat 14t 2,3 ... Ctr nhu vay ta phay cit tho hét cac bé mit.

Po kiém tra kich thudc cic canh,kiém tra goc va phay lat cat tinh, Khi
phay tinh bang dao try t =1+0.5 mm
Téc do chay dao Sz phay thé: Sz = 0.10+0.4mm/ring.Phay thd gang Sz =
0.2 + 0.50 . Khi phay tinh 14y Sz = 0.05 + 0.12 mm/ring .Tuy theo vt liéu gia
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cong va do nhan can dat ciia bé mat gia cdng ma ta chon cho phu hop.

-

|
5

e

.

Hinh 2.11: Phay da gidc bang dao phay tru ga phoi ditng trén u chia

Thao tac twong ty nhu khi phay thd,ta quay tay quay diéu khién ban tién
doc tir tir tién dén dao dé dao cit got. Khi dao cach phdi duoc mot khoang 5+
10 mm thi gat ty dong cho ban may chay. Khi Dao cit hét chiéu dai phoi, ngat tu
dong tat chuyén dong truc chinh, lui dao vé vi tri ban dau. Kiém tra kich thudc,
néu dat kich thudc theo ban vé thi cat tiép bé mat tiép theo.néu chua dat thi

diéu chinh tiép chiéu sau dé cat lat 2, ... Clr nhu vay ta phay ct tinh hét
cac bé mat con lai.
4. Dang sai héng, nguyén nhan va bién phap dé phong

Cac dang
sai hong

Nguyén nhan

Cach phong ngira va khic phuc

1. Sai kich
thudc

Do tao tic do kiém khong
dung,diéu chinh may sai thao
tac. Sai du xich

Néu phay xong roi mdi phat hién
dugc thi khong stra dugc. Mubdn dé
phong, trude khi phay nén kiém tra
can than két qua bang cach phay
thir kiém tra lai, néu thay dung
méi phay. chil y do kiém diing thao
tac,doc chinh xac.Khi diéu chinh
may nén than trong ,trdnh nham
vong quay du xich.

2. Cac canh

cua da giac

khong déu
nhau

- Do lap dau phan do chua
chinh xac, khéng trang tam.

- C6 thé do khong liy tam
chinh xac,hodac do ban maybi
x€ dich vi tri trong qua trinh
phay, hodc do dau chia va u
dong khong duogcthang so véi

Khi lap dau phan do 1én ban may
phai ra, kiém tra that can than rdi
méi tién hanh gia céng, dokhong
cAn tim, ta nén kiém tra trudc khi
phay chua hét chiéusau cua canh
da giac, néu phat hién dugc bang
quan sat hodc biang mot phuong
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(s:ZiCl?éaI:lgg Nguyén nhan Cach phong ngira va khic phuc
truc may. phap do bang dudng bién dang cua
- Pau phia to phia nho va bi|timg canh, ta c6 thé thuc hién lai
dbc, do khi ga khong ra cho|cach xac dinh lai tm.
phbi song song vai
phuong chay dao doc.
3. D6 nhdm |- Do chon ché do cat khdng |- Chon ché d6 cat hop ly gitra v,
bé mit kém, |hop li (cha yéu Ia luong |, t.
chua dat chay dao qua 16n). - Kiém tra dao cét truéc, trong
- Do ludi dao bi mon (mon  [qué trinh gia cong.
qua mirc do cho phép), hodc |- Lubn thyuc hién tt d6 ctng
dao bi 1éch chi vai rang lam | viing céng nghé: Dao, dd g4, thiét
viéc. bi,.
- Do ché d6 dung dich lam  |Khoa chit cac vi tri ban may khi
ngudi khong phu hop., hé thuc hién cac budc cat.
thong cong nghé kém ciing
chic
- Khong thuc hién cac budce
tién hanh khod chit céc
phuong chuyén dong cia
ban may.
4.Cacgoc |- Do tinh khoang chia sai,|Nén kiém tra vin chit cit chia .
cta da giac |thira hodc thiéu 1 16. Tinh toan va chia chinh xac.
khong déu |- Do chon sé vong va sé 15
nhau cua dia chia bi sali

- Nham 1an trong thao tic
chia do, hoic do tinh va lap
sai vi tri cac banh rang thay
thé (khi chia do vi sai)

5. Kiém tra san phim.
- Dung thuéc cap kiém tra kich thuéc cac canh.
- Dung thuée do géc do kiém tra cac goc cua da giac.

6. Vé sinh cong nghiép: Céc thiét bi, may moc phai dugc bd tri dé cd thé:
- Cho phép duy tu bao dudng va lam sach duoc dé dang.
- Gitlr cho khu vyce thyc tap luon sach sg.
- Van hanh dung véi muc dich sur dung va thuén loi cho viéc thuc hanh vé sinh

tbt, ké ca giam sat.
- Khdng dung tay, vat cimg hay gié lau dung dé gat phoi khi may dang cat got.
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- Hudng dan cho cac hoc sinh thuc hién dung yéu cau tit may, ngit dién, may
dirng han mai 1am vé sinh.
- Chi dugc 1am vé sinh, bao dudng may khi may, thiét bi da dimg han.
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CAU HOI VA BAI TAP

Cau héi:

1. Dau chia d6 dung dé 1am gi?co may loai dau chia do?

2. N&u dic diém céu tao, cdng dung cua u chia truc tiép, u chia gian tiép
don gian?

3. Pic diém cau tao, cdng dung cua u chia van niang? cac bd phan chinh cua
0 chia van nang?

4. Giai thich nguyén 1y chuyén dong truc tiép, gian tiép cua truc chinh u chia van
nang?

5. Néu nguyén tic diéu chinh va cong thirc tinh todn dé chia truc tiép trén u chia
van nang?

6. Nguyén tic diéu chinh va cong thirc tinh toan dé chia gian tiép don gian trén u
chia van nang?

7. Tu chon mot vi du dé tinh toan, chon dao, chon va lép u chia dé phay mot da
giac 4 ,6 canh.

8. Phan tich nguyén nhan cua timg dang sai hong khi phay da gidc, tim bi¢n
phap dé dé phong va sira sai.

Bai tap

1. Tinh chiarang dé phay chi tiét ¢6s6 canh Z =10 trénu chia gian tiép c6 N =
40

2. Tinh toan diéu chinh u chia dai loan dé phay da gidc c6 duong kinh D=70mm,
s6 canh Z=12.
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PHAN I1: PHAY BANH RANG TRU RANG THANG

BAI 3: THONG SO PONG HQC CUA BANH RANG TRU
RANG THANG

Gidi thiéu:

- Banh rang 13 loai chi tiét dugc str dung rong rii va phd bién trong nghanh co
khi. Banh ring tru ring thang c6 huéng ring song song truc quay banh ring
va thuong dung dé truyén, bién doi chuyén dong quay giita hai truc song
song.

- Bénh rang tru c6 loai ring thang,ring nghiéng, ring xoan,ring chir V.Veé
nguyén 1y ciu tao, cac banh ring déu c6 cac thong sé co ban tuong ty banh
rang tru ring thang. Do d6 c6 thé 1iy banh ring try ring thang dé tim hiéu
c4c thong s co ban ciia banh ring.

Hinh 1.1: B6 banh rdng try rdng thang

Muc tiéu:

- Trinh bay dugc cac nguyén ly gia cong banh rang.

- X&c dinh duoc cac thdng sé dong hoc co ban cia banh ring tru ring
thang.

- Phan biét duoc dao phay mo dun va dao phay lan rang, dao xoc rang.

- Chon dugc dao phay md dun khi gia cong banh rang tru ring thang.

- Reén luyén tinh ky luat, Kién tri, can than, nghiém tic, chi dong va tich cuc
trong hoc tép.

1. Khai quét vé cac phwong phap gia cong ring.

Truyén dong banh rang theo phuong phap in khép, dugc st dung rong rai
trong nganh co khi. Banh ring can c6 d bén va tudi tho cao dé trong qua trinh
1am viéc khong gy tiéng On va co hiéu suit 1am viéc cao. Chat luong truyén
dong chu yéu phu thudc vao do chinh xéc ché tao banh rang. PO chinh x4c cua
banh ring gia cong phu thudc vao do chinh xac cua dung cu cit ring va cic
phuong phap gia cong rang, cach hinh thanh profin rang.
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Do chinh xac dong hoc: danh gia sai léch goc quay truyén dong xuat
hiéntrong 1 vong quay, danh gia qua sai s budc vong va sai 1éch phap tuyén
chung. Hién nay dang st dung cac phuong phap sau dé cét ring cua banh
rang:
1.1.Phwong phép gia cbng bao hinh.

Phuong phép gia cong bao hinh 1 cac phuong phap dugc tién hanh theo
nguyén 1y an khép cila cac bo truyén nhu an khép ciia hai banh rang hoic cua
mot banh rang va thanh rang hodc gitra truc vit va banh vit... Trong d6 mot
dong vai trd 1a dung cu cit con mot 1a phdi gia cong.

C6 nhiéu phuong phap gia cong bao hinh, duoc thuc hién trén cac may
chuyén dung nhu may lan rang, may xoc rang....

Hinh 1.2. Phay lan rang

Phay lan rang: Dua trén nguyén tic dn khop cta bo truyén truc vit va
banh vit. Truc vit la dao gia cong, banh vit la phoi duogc gia cong.

Dung cu la dao phay lan ring (hinh v& 1.2) ¢6 dang vit than khai, ranh cat
thang goc voi dudng xoan vit, dugc tién hanh trén may phay lan ring chuyén
dung . Trén do6 dao va phoi thyc hién sy an khdp cua bod truyén truc vit, su an
khép lién tuc, cac ring dugc gia cong dong thdi. Chuyén dong quay cua dao
va chuyén dong quay cia chi tiét phai nam trong xich truyén dong ctia bao
hinh. C6 thé phay thuan hodc phay nghich.

Pay la phuong phap gia cong rang bao hinh phd bién nhét,cho ning suit
va do chinh xac cao.

Xoc ring bang phuong phéap bao hinh duya trén nguyén tic an khép cua
bd truyén banh ring banh rang. Uu diém cta phuong phap nay gia cong duoc
banh ring tang va banh rang c6 rang trong.
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Hinh 1.3 Xoc rdng bang phirong phdp bao hinh

Xoc rang bao hinh (hinh 1.3) duogc thuc hién trén may xoc rang chuyén
dung bang dao dang banh riang (dang chau) hay dao dang thanh ring (hinh
lugc).

Pay la phuong phap cit ring dat duge d6 chinh xac tot, nang suat cao vi
dao dé& ché tao chinh xé4c,cit dugc nhiéu dang rang ma cac phuong phap khac
kho gia cong duoc nhu gia cong rang bac ma khoang cach gilra cac bac
nho,banh rang trong,banh rang hinh chit nhan ...

1.2. Phwong phap gia cong chép hinh.

- Phay chép hinh: La phuong phap dugc thuc hién trén cac may phay van nang
(may phay ngang, may phay dimg) bang dao phay chép hinh goi 1a dao phay
moduyn ma proéfin ciia n6 phu hgp véi frophin cua ranh rang, chép lai dung
bién dang va frophin cta dao. Trong qua trinh cat profin cua dung cu cat ¢ tat
ca cac diém trung v&i profin ranh giira hai ring ciia banh ring gia cong. Dao
phay dinh hinh dé gia cong banh ring 1a dao phay dia moédun va dao phay
ngoén moédun (hinh 1.4) . Phuong phap ndy duoc st dung nhiéu trong san xuét
don chiéc va cho stra chita thay thé vi may phay van ning c6 trang bi dung cu
chia do.
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Hinh 1.4. Phay chép hinh bang dao phay dia
- Xoc rang theo phuong phap chep hinh

La phuong phép cét rang ciing theo phuong phap chép hinh, nhung xoc
rang cho ning sut thap nén it duoc st dung.

No6i chung phay chép hinh va xoc rang chép hinh dat dugc do chinh xac
thap( cap 7,8) kho khin khi diéu chinh chinh xéac vi tri twong dbi giira dao va
phdi. Niang suit thip nhung lai twong dbi don gian. Do vay hai phuong
phaptrén dugc dung trong cic nha may san xuat nho 1é, sira chita, sd luong
banh ranggia cong it, o chinh xac khong cao. Trong san xuat hang loat 16n,
hang khéi d6ivoi nhitng banh rang ¢6 modun 16n, phuong phap ndy chi gia
cong pha.

- Chuot dinh hinh:

Phuong phép nay dao chudt c6 prophin giéng prophin cia ranh ring. Co
thé chudt mot hodc nhiéu rdnh rang cung luc. Sau mdi hanh trinh ciia dao,banh
rang duoc quay di mot goc nhd co ciu phan do. Phuong phap nay dat ning
suat va c6 do chinh xac cao. Tuy nhién chi phi cho dao 13 16n nén chudt dinh
hinh dugc stir dung trong san xuat hang loat 16n, hang khéi va dung cho viéc
san xuat banh ring c6 moduyn 16n, cho banh ring khéng gia cong nhiét va
mai.

* \/é dau rang: Thyc hién sau khi gia céng rang. Dung cho banh ring can di
truot, dé an khép khong bi va dap.

d}
Hinh 1.5. Banh rang dwoc V& dau rdang

Ngoai vai phuong phap néu trén, con co6 cidc phuong phap gia cong
tinh rang khac nhu:
Chay ra banh rang:
- Béanh rang gia cong chua qua nhiét luyén quay an khdp véi banh rang

mauduoc toi cing

- Nén, ép phang, ting d6 ctmg va do chinh xéc
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Hinh 1.6. Phuong phap chay ra banh rang

Ca rang:
- Gia cong tinh banh rang c6 d6 ctmg khong cao (chua qua tbi)
- Dao carang: banh rang va thanh rang .

- Dao nhan chuyén dong quay tir dong co, chi tiét quay trén hai mili tam
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Hinh 1.7. So' d6 ca rdang

- Ca song song.
- Ca chéo.
- Ca tiép tuyén.

Téc do cat khi ca 70-100 m/ph, luogng tién dao 0,2-0,5mm/vong. Chi hiéu
qua khi ca rang voi m=2- 6 ; Ra = 0,63-0,16.

Mai rang:

Cép chinh x4c 4-6,Ra=1,25-0,16. Gia cong banh ring c6 yéu cau vé chat
luong va do climg cao (sau khi toi). Mdy mai c6 cau tao phuc tap, ning suat
thap,gia thanh cao.

o Mai dinh hinh:

D4 co bién dang cta ranh ring can gia cong .nhung Phai stra d4 thuong
xuyén nén kho ¢am bao do chinh xac va nang suat.
« Mai bao hinh :

Dam bao do chinh xac cao nén dugc sir dung rong rai duva trén nguyén 1y
an khop banh rang — thanh rang. Khi gia cong voi Mat da con: gia cong
banh rang kich thudc 16n. Mat d4 xodn vit: Nang suat rat cao, cip chinh xéac
4-5, Ral1,35 — 0,32. Mt d4 phang.
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1

Hinh 1.8. Cac phuwong phap mai bao hinh
2. Cac thong s6 co ban ciia banh riing tru ring thing.
2.1. MO dun
- Modun an khép m:
La dai luong dac trung cho banh rang an khop, 1a 46 dai xac dinh dugc nhé
hon budc riang « 1an, ta s& duge mot yéu t6 goi 1a moédun (m) cling tinh bangdon
vi mm. Nhu vay ta co:

P
2.2.86 ring m= =
- S6 rang Z:
La ty so gitta dudng kinh vong chia voi méduyn an khép cua béanh rang:
Thuong Dp Da ché tao so rang la bdi s6 cua 5 hodc 4

z="E="210
m m



Hinh 1.9. Cac théng s hinh hoc ciia banh rang tru rang thang
2.3.Pwong kinh vong chia
Duong kinh vong chia Dy 1a vong tron tiép xuc gitra hai banh rang khi an
khdp (con goi la vong lan, vong tron nguyén ban).

Dp=z.E = z.m
T

Duong kinh vong tron co s& Do 1a vong tron lam co sé thiét ké (v€) 1én
suon rang banh rang (trén vong tron co sé ta co thé xac dinh tam quay dé ve -
vach dau suon rang nhitng banh rang c¢& 16n).

D, = DaxCosa,

2.4.Pwong kinh vong dinh

Puong kinh vong tron dau ring D, 1a vong tron di qua dau ring C4c ring.

D.=Dp+2hl=mz+2m=m(z + 2).

2.5.Pwong kinh vong chan

Puong kinh vong tron chéan rang D, 1a vong tron di qua day ranh rang cac rang.

Dc=Dp-2h"=mz-2.1.2m=m(z-24).

2.6.GOcC an khép

Dc=Dp-2h"=mz-212m=m(z- 2,4).

G6c an khép ap: La goc hop béi gitta duong tiép tuyén véi suon rang tai vong

chia v&i duong truc d6i xtng cia rang banh ring. Goc an khép ap €6 thé bang

14°30°; 15° va 20°. Nhung thong dung la 20° (géc ao con goi la goc &p luc).

2.7.Chiéu cao ring H: La khoang cach tir vong dau rang dén vong chan ring.
Chiéu cao ring H gom hai phan:

+ Chiéu cao dau rang (h1):

La khoang cach tir vong dau ring dén vong chia

+ Chiéu cao chan rang (h2): La khoang cach tir vong chia dén v ong chén ring.

ho =f .m+c=m+0,25m =1,25m™™m

_ o (mim)
hy = fym=m
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Vay chiéu cao toan bo cta rang la: H = h1+h2 = m + 1.25m = 2.25m
(trong d6 chiéu cao lam viéc cua riang 12 2m,khe hé chan rang 1a 0.25m)
2.8.Buwoc rang P: La khoang cach gitra hai suon rang cung phia cua hai

rang lién nhau dotrén vong chia (hinh 35.9).

P=xm

2.9.D¢ hé chan rang C

La khe ho gitta dau banh ring ndy voi day ranh rang banh riang kia khi
haibanh rang an khdp (chinh la khoang cach gitra vong co s& véi vong chan
rang).
C=0.25m
. Phwong phap kiém tra banh ring tru ring thang
Kiém tra theo khoang phép tuyén chung bang thudc cip hoic panme do
rang.
Khoang phap tuyén chung (W) xéc dinh theo cong thic:
W = m[1.476(2.Zn —1) + 0.014.Z]™™

Trong d6 m, Z: Modun va so ring cta banh riang dugc kiém tra.
Zn: s6 rang bao dé do khoang W, va duoc tinh theo cong thirc :

ra

xZ =0.5 khi

&y g

80"

‘Zn=
1

Zn tinh ra thuong 13 sb 1&, nén phai 1am tron theo nguyén tic néu sb 1¢ >0,4
léy tron 1én cho duge mot don vi. Néu sd 1é < 0,4 thi bo ph?m 1¢ chi léy phﬁn
nguyén.

(/4
<
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e
RN’
>/
¥ .
o
- -t .
a‘)‘ ‘F < N> “(\\‘
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Hinh 1.10 Thdng sé hinh hoc co bdn ciia hai banh rdang dn khép

4. Dao phay mé dun.
4.1.Cu tao, phan loai.
Dao phay modun cé: My =Mpinh rine

¥, dao = ¥, banh r:'mg;

‘ s6 hiéu dao (N_9)
Gom cO0 dao phay dia modun va dao phay ngon
modun.
- Dao phay md dun dia dung dé cit tho, tinh banh rang tru ring thang, cat tho
banh riang nghiéng, cat truc then hoa than khai theo phuong phap cat dinh
hinh.

Hinh 1.11. Dao phay dia médun
CAu tao dao phay md dun dia duoc ché tao theo hai loai:
+ Loai tho c6 prophin ludi cat khong duoc mai dé cat tho rang.
+ Loai tinh ¢6 prophin ludi cat duge mai.

m, D d Z B
B 11375 50 19 14 455
15175 55 22 14 6-7
2-225 63 29 12 8-85
25275 70 22 12 95-105
3-375 80 27 12 15-14
4-45 90 27 12 15-16,5
5-55 100 27 12 18-20
6-7 10 32 10 215-24
8-9 125 32 10 28-31
10-11 140 40 10 34-37
e pliey mABu G 12-14 160 40 10 41-47
16 180 50 10 53

Trén céc rang cua dao phay tho tao ra cac ranh dé lam vun phoi. Goc
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trudc cua dao phay Gama =5 dén 10°, géc sau anpha = 10 dén 15°. Trén céc
daophay tinh thi géc trude la 0°.

Dao phay ngén mdduyn : dung dé cit ring thang,rang nghiéng cta banh
ring tru va cit rang chit V cua cac banh rang ¢6 m= 10 — 50.

CAu tao dao phay ngén moduyn gébm hai phan: Phan ludi cat va phan
chudi dé kep chat dao vao truc chinh may (hinh vé& 1.12).

Phén cat cia dao c6 thé lién mot khdi ,co thé 1ap ghép va co thé han
manh hgp kim. Prophin cia rang dao dugc mai va hét lung.
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m D L
]
12 45-40 65-70
L % 50-45 75-85
S ' : 6 60-45 80-90
18 70-5 95-100
20 75-55 95-100
22 85-65 110-120
! 24 90-70 125-130
2 26 90-75 125-40
30 110-90 140-155
Dao phay médun ngon

Hinh 1.12 Dao phay ngén méduyn va cacthdng sé ciia dao.
4.2. Phwong phap chon dao phay mé dun khi phay banh ring thang.

Chon bo gom 8 dao dé cat cac banh ring c6 moduyn téi 8, va mot b
g6m15 con dao dé cat cac banh rang c6 mdduyn 16n hon 8.
Can ctr s6 rang Z banh rang dé chon theo bang sau: Chon s hiéu dao phay dia
moduyn dé phay banh rang.

B0 8 dao

S6 dao(N°=) | 1 2 3 4 5 6 7 8

S6 rangbanh >135va
rang dugc | 12+13 | 14+16 | 17520 | 21+25| 26+34| 35+54| 55+134| thanh
phay (Z) rang




B¢ 15 dao va 26 dao

S6 riang (Z) banh ring

So ring (Z) banh ring

S6 dao S6 dao
dwgc phay dwoc phay
Ni= Ni=
Bo 15 dao | B 26 dao Bo 15 dao | B 26 dao
1 12 5 5 26:29 2627
1! 13 13 5% ; 28:29
2 14 14 - 3034 3031
2 - 15 52 - 32:34
4 4
21 1516 16 6 35:41 | 35:37
3 17-18 17 5% ] 3841
3% - 18 6- 42:54 | 42:46-
3 3
3- 1920 19 6- - 4754
4 4
32 - 20 7 55579 | 55465
1
4 2122 21 7 ; 6679
4% ] 22 72 80-134 | 80+102
4l 23:25 23 ?i i 103:134=
3 >135va >135va
42 ; 24:25 g
4 thanh rang | thanh ring
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BAI 4: PHAY BANH RANG TRU RANG THANG

Gi6i thigu:

Banh ring tru ring thing c6 hudng rang song song truc quay banh ring va

thuong dung dé truyén chuyén dong quay gitta hai truc song song, vi tri an khép
giita CAc banh rang trén cac tryc trong cac hop toc do co thé thay d6i dé dang.

H
h2 rh1
I
|

a1
Dc
Dp
Da

Hinh 2.1. Céc théng s6 hinh hoc co ban ciia banh rdang

Muc tiéu:

Trinh bay dugc phuong phap phay banh ring tru rang thang va cac yéucau
k¥ thuat khi phay banh rang tru ring thang
Chon dugc ché do cat khi phay.
Luya chon duogc dung cu cat, dung cu kiém tra, dung cu ga phil hop.
Tinh toan va lap dugc bo banh rang thay thé khi phan do vi sai.
Van hanh thanh thao may phay dé phay banh ring tru riang thang ding qui
trinh qui pham, rang dat cép chinh xac 8 +~ 6, d0 nham cép 4+5, dat yéu cu
k¥ thuat, ding thoi gian qui dinh, dam bao an toan cho nguoi va may.
Giai thich duoc cac dang sai hong, nguyén nhan va cach khac phuc.
Rén luyén tinh ky luat, kién tri, can thén, nghiém tic, chu dong va tich cuc
trong hoc tap.
Yéu cau k¥ thuat khi phay banh riing tru riing thing dang
Sé rang déu, dung, can tam.
Nhiét luyén dat d6 cting 45 dén 60 HRC .
Ring c6 do bén moi tot.
Réng c6 dd cung cao
Hiéu suit Truyén dong 16n va 6n dinh, khéng gay on.
Do nham dat cap 8 — 11.
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- Tinh truuyén dong 6n dinh, khdng gay on.
- Hiéu suat truyén dong 16n, ning suat cao (truyén md men quay giira hai
truc song song voi nhau ¢6 hiéu sudt 1on tir 0.96 - 0.99%).

2. Tinh toan phan d¢
- Sir dung u chia gian tiép don gian.

U chia gian tiép c6 dac diém la tay quay u chia véi truc chinh u chia c6
quan hé chuyén dong gian tiép thong qua co cdu giam tdc 1a truc vit va banh vit.
Cau tao gém cac bg phéan:

-----

A

anyZ:Mamcap, 3"Banh vit(z=40y4; Truc vit(k=1),
5: Chot can), 6: Tay quay(M), 7: Compa cit, 8: Bia chia

Khi chia, quay tay quay M (HaR&:2 :\fﬁﬁcﬁiﬁlgiégﬂiﬁﬁhb chbi him K phia sau
dia chia). Thong qua truc vit banh vit la truc chinh mang phoi quay. Trén tay
quay (M) c6 chét cam C dé dinh vi tri cia tay quay trén dia chia sau mdi lan
chia. Trén dia chia c6 khoan cic vong 16 dong tdm voi s6 18 trén mdi vong 18

khac nhau do d6 u chia gian tiép c6 kha niang chia rong hon so v&i u chia truc
tiép.
Tinh toan dé 4(i;ﬂa chi tiét thanh cAc phan déu nhau trén u chia gian tiép:
Khi quay;;@aﬂsfguﬁﬁq\/l di mot vong, truc chinh mang phoi quayi_’dizﬁ
vong. Nhu vay dé truc chinh u chia quay di mot vong thi tay quay M
phai quay di vong.

Ty s6 Z. mot hang s6 va dugc ky hiéu 1a N. Hang s6 N duoc goi 1a dic tinh
ctia u chia (Wa da s6 c4c u chia thuong c6 N = 40).

Goi sb phan can chia déu trén phdi 1a Z, mdi 1an chia truc chinh u chia
mang phodi phai quay di ivc‘)ng. Véi s dic tinh u chia 1a N, thi s6 vong quay
Z(n) ma tay quay M u chia phai quay di trong mdi lan chia .

Vay tinh todn chia rang theo cong thirc: n = g
3. Phwong phap phay banh ring tru ring thang.
3.1.Gia cong trén may phay ngang van nang
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- Chudan bi may, vat tu, thiét bi

Chon may phay nam van ning (st dung dao phay modun dia) va may phay
dung (st dung dao phay modun tru). Thar may kiém tra d6 an toan vé dién, co,
hé théng boi tron, didu chinh cic hé théng trugt cua ban may. Chuén bi phoi
(kiém tra céc kich thudc phéi: Puong king dinh ring, chiéu day ring, do dong
tam gitta mat try va tim truc ga, dd song song va vudng goc giita cac mit) Pau
phan d6 van nang c6 N = 40, mam cdp 3 hoac 4 chiu, cap tdc, mii tam, dung cu
léy tam: Phan mau, ban vach, dung cu kiém tra: Thuéc cap, dudng, banh rang
cling loai. Sap xép noi lam viéc hop 1y, khoa hoc.
3.1.1. G4 lap, diéu chinh dau phan dj

Lap va diéu chinh dau phan d6, u dong 1én ban may, ding dong ho so kiém
tra va diéu chinh dé chiéu cao dau phan do va u dong cao bang nhau va song
song v6i hudng tién doc cua ban may. Chinh vi tri u chia, u déng sao cho
khoang cach gitra miii nhon u chia va mii nhon u dong (Mui nhon u dong da
cho IUi vé tan cung) 16n hon chiéu dai truc ga phdi 3+5mm. (Hinh 2.3)

Hinh 2.3. Ga lcfp u chia va u dong

3.1.2. G&lip, diéu chinh phoi

- Kiém tra kich thuéc phéi,duong kinh dinh ring,bé day ring,dd song song va
vudng goc giita cac bé miat,do dong tam giira cac duong kinh....

- G4 phoi trén truc ga, cip toc ( hodc mam cip 3, 4 chau) gitta dau chia vau
dong cua may phay van ning. DUng phan mau cha Ién bé mat phoi va tién
hanh 14y tdm theo phuong phap chia dudng tron thanh 2 hodc 4 phan déu
nhau trén duong tron.

- Sau d6 tién hanh iy tdm,chia tim phoi theo phuwong phap chia dudng tron
thanh 2 phan déu nhau.Hodc sir dung ke 90. (Hinh 2.4)
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Miii

Hinh 2.4. Vach ddu ldy dau tam phoi

Sau khi vach dau tam chia d6i phdi, tiép tuc quay phéi di 90° cho dudng
g4 lap vach dau 1én trén.

3.1.3. G4 lip, diéu chinh dao.

- Chon dao phay dia mo duyn hoac dao ngdn mo duyn €0 Myao=Mpanh rang, 0
dao = [10 banh rang ,Va sb hiéu dao can cur sb rang Z banh rang dé chon theo bang
bang 35.1.

- Gé& dao Ién truc dao, vin nhe nhang,diéu chinh va xiét chat dao lai. Chl y khi
phay ring 1a phay nghich,chiéu quay cta dao nguoc véi hudng tién cua phoi
va dao khi bat dau cit phai tir phia u dong.

- Piéu chinh vi tri dao — phéi: diéu chinh cho bé day dao dbi ximg qua tim
chia doi phoi bang cach so cho bé day By ddi xtimg qua vach ddu tdm chia
d6i phoi, kiém tra db6i xtmg bang cach cho dao cit thanh vét mong
(0,10mm) Ién phdi dé so bé rong vét cat thir voi vach dau tdm chia doi phoi.
(Hinh 2.5)

1 1

Hinh 2.5. Biéu chinh vi tri dao phoi

Hodc ta c¢6 thé diéu chinh vi tri dao phoi bﬁng cach: Trudc khi gé phoi, ta
g4 dao va diéu chinh cho bé day Bdao ddi xtmg qua tim miii nhon u chia trudc
(Hinh 2.6).
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Hinh 2.6: Diéu chinh vi tri dao phéi bang ke va dwdng hodc dung tam y chia
- Piéu chinh com pa cit ¢é chon vong 16 va khoang 16 cong thém trong mdi
lan chia.
VD: Phay banh ring c6 sb ring Z = 30
ADCT: _N_40_4 _ 1 915

= =—=14—=1lvong +—
Z 30 3 3 vangla27

Vay khi diéu chinh compa cit ta phai mé rong compa dé bao 916 + 115
cdm chét = 1016 (Hinh 2.7)

Hinh 2.7. Dia chia do va compa cir
3.1.4. Piéu chinh may.
- Chon ché @6 cat: n = 120v/ph, S = 30 + 40 mm/ph, chiéu sau cit tys = 2/3H,
tinn = 1/3H, tinh = 1/3H
- Tinh va chon dia chia d6 cho phu hop véi sb ring can phay
Tinh n theo cong thirc: n = % = 42—0 chon s6 vong chin va s 15 1& ding véi sd
phan can chia (z).
- B4 tri hai cit giéi han chay dao tu dong ¢ ban dao doc.
3.1.5. Cit thir va do.

Cho dao tién sat dén phoi. Diéu
chinh cho dao tiép xtc nhe duong sinh chi
tiét (tAm cua dao trung voi tim phoi), dua
phéi ra xa dao va 13y chiéu sau cét.Sau d6
khda ban may ngang va ban may tién
dang lai. (Hinh 2.8, 2.9)
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Hinh 2.8. So' do gé phoi cdt thir

- Chia rang thir: Chia hét mot vong kiém tra sb vét cat thir so voi sd ring can
gia. Néu s6 vét cat thir khong bang sb rang can gia cong thi tim hiéu nguyén
nhan sau d6 thuc hién chia lai.

Néu sb vét cat thir bang véi sb rang Z can gia cong thi tiép tuc thuc hién cat
tho, cat tinh va két hop kiém tra banh ring.
Chia rang thir nhu vay sé vua kiém tra dugc d6 chinh x4c cua u chia,vira
tranh dugc sai hong rang.

¥ ]

Hinh 2.9. Piéu chinh vi tri dao phoi
3.1.6. Tién hanh gia cong.
- Quay ban doc cho dao ra khoi chi tiét, nang ban tién dimg 1én ding chiéu sau
cat t1=2/3 H.

- Phay rang tht nhat:

Cho may chay, quay tay quay ban tién doc tir tir cho dén khi dao bt dau cit
vao phdi thi gat tay gat tu dong ban tién doc (Piéu chinh khoa hai can gidi han
chay dao tu dong & ban dao doc). (Hinh 2.10)

Hinh 2.10. Phay tao ranh rdang thir nhat
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- Khi phay xong mét ranh thi quay ban tién doc cho dao ra khoi chi tiét,
quay tay quay trén ddu phan do sang mot biroc ring, phay ring thit hai.

Hinh 2.11. Phan do phay tao ranh rang thur hai
- Tiép tuc nhu trén cho dén rang cubi.
- Quay ban doc cho dao ra khoi chi tiét, nang ban tién dung 1én ding chiéu sau
ct 14t cat tinh t2= 1/3 H.cac budc twong tu nhu 1t cit dau.

Hinh 2.12. Phan d¢ cdt tao rang

Khi cat tinh, sau khi cat duoc Z, rdnh tao ra Z, ring (Z,: S6 ring bao dé
do khoang phap tuyén chung W) tién hanh kiém tra khoang phap tuyén chung W
hodc bé day rang trén ddy cung vong chia Sp. Néu Wy > Wiinn, hodc Spdo > Sptinh,
phai diéu chinh chiéu sdu cit thém. Chiéu sau cat thém(ty) lGc nay duoc tinh
theo cong thuc :

t. =LA6(W,, — W, Jmm

t, =137 (5 piio — 2 prink }mir
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0

Hinh 2.13. Phay banh ring try ring thing bang cach xoay dau phan do thang
ding (90°)

3.2.Gia cong trén may phay dirng van ning:

3.2.1. G4 lap, diéu chinh dau phan do

- Lau sach ban may phay dé g4 d6 ga duoc chinh xAc.

- Lap va diéu chinh dau phan do va u dong 1én ban may phay. chinh vi tri u
chia, y dong sao cho khoang cach gifta miii nhon y chia va miii nhon u dong
(Miii nhon u dong da cho IUi vé tan cing) 16n hon chiéu dai truc ga phoi
3+5mm, diéu chinh cho hai miii nhon trung nhau ca vé chiéu cao va chiéu
ngang.

- Xac dinh khoang cach giita hai miii tdm theo chiéu dai truc g4 hoic chiéu dai
phdi. C dinh u dong, u chia. (Hinh 2.14)

3.2.2. G4 lap, diéu chinh phoi

- Ga phdi 1én truc ga,cap tbc hoic mam cap 3 chau gilra dau chia va u dong
may phay ding van nang.

- Qua trinh g4 phdi phai ra ga,kiém tra,hiéu chinh d6 dao hudng kinh cta phoi

- Sau d6 tién hanh lay tdm, chia tam phdi theo phwong phap chia duong tron
thanh 2 phan déu nhau.

3.2.3. G4 lap, diéu chinh dao.

- Chon dao phay ngén modun hodc dao phay dia médun va dung s hiéu dao.

- Gé dao 1én truc chinh, xiét chat dao.

* Cha y khi phay ring 1a phay nghich, chiéu quay cua dao ngugc véi hudng

tiéncua phoi va dao khi bat dau cat phai tir phia u dong.

- S0 dao, diéu chinh tdm dao tring véi dudng tim phdi da duoc vach dau.

3.2.4. Piéu chinh may: Chon ché d6 cat (Tim hiéu trong chuong vé ché do cat

khi phay)
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3.2.5. Cit thir va do.

- Cho dao tién gan phoi, ndng ban tién dimg cho dao vira cham phoi, l0i ban
tién doc cho dao xa phoi,nang ban 1én xac dinh chiéu sau cit t= 0.2. Sau d6
khoa ban may ngang va ban may Ién xudng lai.

Hinh 2.14. phay rang trén

- may phay ditng bang dao
m ]E( = phay dia modun

L

|
o

- Chia rang thu: Chia
hét mot vong kiém tra sd vét cét thir so voi sd rang can gia. Néu sb vét cat th
khong bang sb riang can gia cong thi tim hiéu nguyén nhan sau d6 thyc hién
chia lai.

Néu s vét cat thir bang voi s6 rang Z can gia cong thi tiép tuc thuc hién cat
tho, cat tinh va két hop kiém tra banh ring.

3.2.6. Tién hanh gia cong.

- Quay ban doc cho dao ra khoi chi tiét,nang ban tién dimg 1én dang chiéu sau
Céf[ t;=2/3 H.

- Phay rang thtr nhat.cho mdy chay,quay tay quay ban tién doc tir tir cho dén
khi dao bat dau cat vao phai thi gat tay gat tw dong ban tién doc.

- Khi phay xong mot ranh thi quay ban tién doc cho dao ra khoi chi tiét,quay
tay quay trén dau phan do sang mot budc rang, phay rang th hai. (Hinh 2.15)

Hinh 2.15. Phay rdng trén mdy phay ditng bang dao phay ngén moédun

- Tiép tuc nhu trén cho dén rang cubi.
- Quay ban doc cho dao ra khéi chi tiét,nang ban tién dung lén ding
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chiéusau cit lat cat tinh t2= 1/3 H.c4c budc tuong tu nhu lat cat dau.
3.2.6.1.Phay banh ring tru ring thang bing phwong phép chia vi sai:
Chia vi sai 1a phuong phép chia khi cac phan can chia déu nhau trén dudng
tron ma khi st dung cach chia théng thuong khéng chia duogc.
Vi du: Mubn chia z = 51; 53;. (v6i dia chia c6 s6 vong 15 16n nhat 1a 49 chang
han), hoac 67; 69; 73.

Nguyén tac chia vi sai 1 khi ta quay tay quay truc vit mot s vong va mot
sb 18 nao do,thi cung mdt thoi diém dia chia cling s€ quay thém hoac lui lai mot
sb vong hodc mot s6 16 dé bu thém hodc bst di mot phﬁn 1é.Khi thuc hién cac
dong tac d6 dién ra dong thoi ciing mot lac,ma khong can thao tac hai 1an nho
coco cu truyén dong ciia hé banh ring lip ngoai thay thé da duogc tinh toan tir
trudc ma ty sb truyén dugc xac dinh (da chon) c6 gid tr1 am (-) hodc duong
(+),c6 nghia 13 khi quay dia chia s& quay nguoc chiéu hay cung chiéu voi tay
quay cua u chia.
3.2.6.2.Piéu chinh u chia van ning dé chia vi sai

Ta chon mot s6 Z¢ ~ Z dé co thé chia gian tiép don gian theo n = Zﬁc (chon
s6 Zc sao cho c6 thé chon duge vong 16 trén dia chia gian tiép c6 s 16 chia hé
cho miu s6 cua phan sd tdi gian Zﬁc)

Nhu vay c6 sai sd vong quay cua tay quay (M) u chia khi chia Ia :

._ N N
An=n-n"=— - —

- 3

Pé bu trir sai s6 An, phai lap cau banh ring thay thé 4 E truyén chuyén

dong quay tu truc chinh u chia dén truc phu u chia thong qua cép banh rang con
c6 ty s6 truyén i = 1 1am éng V mang dia chia gian tiép quay khi quay tay quay

M theo n’ = nhung thye té la da quay di dwoc n == (Khi chia vi sai, cht ham
(5

K bén canh hoic phia sau dia chia phai tach khoi dia chia dé dia chia quay theo
éng V).

* Trinh ty c4c budce tinh toan khi chia vi sai: (Hinh 2.16)

Budc 1: Chon Zc = Z.

Néu Zc > Z, An > 0, khi quay chia, dia chia quay cung chiéu tay quay M dé bu
vao sai s0 N/Zc.

Néu Zc < Z, An < 0, khi quay chia, dia chia quay nguoc chiéu tay quay M dé trir
di sai s0 N/Z - N/Zc.

Budc 2: tinh phan do theo n’ = Zﬁ

c

Budc 3: Tinh chon b banh rang thay thé diéu chinh u chia bu, trir sai s6

N(Z -Z)
Z,

mlz

Z Z
—3 =2
Z

1.
zZ, Z,

N =

N
Z,



Khi chon sb ring cac banh ring thay thé Z1, Z2, Z3, Z4 phai nghiém diéu
kién 1dp bao dam théa méan
Z1+72>73+15
Z3+74>72+15
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Hinh 2.16: So' do diéu chinh u chia vi sai

* Chang han ta tinh dé phay banh ring c6 s6 ring Z = 63 trén u chia
Budc 1: Ta chon Zc = 60 (c6 gang chon Zc khéng chénh qua nhiéu so
v6i Z vanén 14 s6 chan dé dé tinh toan).

Nhu vay Zc < Z, khi quay chia, dia chia quay nguoc chiéu tay quay M.

=20 = 23615/ vong 13 54.

Budc 2: Tinh phan d6 chia rang theo: n’= P

Budc 3: tinh chon bg banh rang thay thé diéu chinh u chia trir sai s6 v_¥

Cc

zZ, zy m-'{z -Z) _ 40(60-63) _

z, 60,
Céc banh ring thay thé keéni theo u chla c6 nhing s0 rang:

Z=25-30-35-40-50-55-60-70-80-90 -100.

Can cur s6 rang cac banh rang thay thé kém theo u chia, ta chon dugc bd banh
rang diéu chinh u chia:

2
1

Zl 33_

230 150 _ 60 50

130 150 30 50
Nghiém diéu kién lap: Z; + Zz> Z3+15=>60+30>50+15

21 _
11

Z3+724,>7,+15=>50+50>30+ 15
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Viy sb rang bd banh ring thay thé chon nhu trén thoa man diéu kién lap.
Nhung dé dia chia quay nguoc chiéu tay quay M, ta phai lip thém mot banh
rang trung gian Z, gitra Z; va Z, hodc gitra Z3 va Z, — Hinh 35.29
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Hinh 2.18. So' d6 ldp banh rang thay thé diéu chinh u chia déchia vi sali

CO6 thé ap dung phwong phap phay banh ring tru ring thang bang
phwongphép chia vi sai nhw sau:
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a) Cach tinh va lap bé banh rang ldp ngoai.
- Chon z gid thiét.

Khi Z1) ¢6 s6 ring nén gan voi sb rang that (Z), c¢6 thé 16n hon hodc nho
hon déu dugc. Mit khac sé (Z1) phai 1a s phan phai dugc chia hét bang cac
vong 16 (yéu cau do chénh léch giita (Z1) gid thiét so voi (Z) thit cang nhé cang
161).

- Tinh ty s6 truyén tir truc chinh cia dau chia dén truc phu tay quay.
c6 cong thirc: _a.a _c_ N(Z,~7) _40(Z, - 7)

b b d Z Z
- So' do dong ding dé chia vi sai

1 1

. et
8\\\ J L ) 9
5 ~
R foicnd
X P—_— x
] . 10 A 7
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" L & =
d B [‘V ' D (
, 3.,
6

1 1113
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Hinh 2.19. So' d6 dong ciia dau chia @6 van nang ding déchia vi sai

Trén (hinh 2.19) trinh bay so d6 dau chia d6 ding dé chia vi sai. Dé thuc
hién bu hay bét di mot s6 rang, sau khi tinh toan va liap banh ring lap ngoai
(a,b,c,d). Khi tay quay (2) quay, truyén chuyén dong cip banh ﬁ_;ng coi=
qua truc vit mot dau méi (8) an khdp voi banh vit 40 rangi ( ?é) lam cho truc
chinh (9) quay. Truc chinh dau trudc duoc lap véi bo phan ga phoi, dau sau
dugc lap banh rang thay thé (a), truyén chuyén dong cho (b), (c) va (d). Bénh
rang (d) dugc 1dp voi truc phu tay quay va 2 banh ring con truyén chuyén dong
cho dia chia (1) 1am cho dia (1) quay cung hay nguoc voi chidu véi tay quay luc
dau dé bl hay bot so ring 1é da néu & trén.
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q———
a+4—1- a—4—1+ a-t—1{-
1T
70— — b=t 1 1¢ Fo b+ 4 —tc
Zo
b b o
__._d
g) b)
Hinh 2.20. Céch lip banh rang ldp ngoai
a)Khi i<0
b)Khi i>0

- Cach ldgp: (Hinh 2.20) Thé hién cach lap banh ring lap ngoai khi chia vi sai
+ Khi i < 0 tirc la chon (Z1< Z). nén phai bu du s6 ring chénh léch da xac dinh.
Vay khi ta chon b banh rang thay thé c6 mot cdp banh rang 1a: (a) va (b) thi lap
(a) vao truc chinh cua dau phan do con (b) duoc lap vao truc phu tay quay. Sir
dung hai banh ring trung gian (Zo) du cau ndi gita (a va b). Néu trong truong
hop khong xac dinh dugc mot cap banh rang thi phai xac dinh hai cap banh rang
(a, b va c, d). Thi ta s& lip (a) vao vi tri truc chinh cta dau phan d con (d) lap
vao tryc phu tay quay, con (b, ¢) lip trung gian trén mdt truc, dé cho chiéu
chuyén dong gitta (a va d) nguoc chiéu nhau thi phai lap thém mot banh ring
trung gian (Zo) néi gitra (hinh 2.20a).
+ Khi i > 0 tire la ta chon (Z; > Z). ta phai bot di mot sb chénh 1éch d3 xacdinh.
Vay khi ta chon bo banh ring thay thé c6 mot cap banh ring 1a: (a va b) thilap
(a) vao truc chinh cta dau phan d6 con (b) duoc lap vao truc phu tay quay. Sir
dung mot banh ring trung gian (Zo) du cau ndi giira (a va b). Néu trong truong
hop khong xac dinh dugc mét cap banh rang thi phai xac dinh hai cap banh
rang (a, b va c, d). Thi ta s& lap (a) vao vi tri truc chinh ctia dau phan docon
(d) lp vao truc phu tay quay, con (b, ¢) ldp trung gian trén mét truc, (b) an khép
véi (a), con (c¢) an khop vai (hinh 2.20b).

b) Tién hanh phay
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Tayquay  Chdtcim : e Gis: nc:ongu:;: rang

zZ

’ ‘ ,‘ - l,
Ziy
Béu phan do

Hinh 2.21. Cdch ldp bé banh rang lap ngoai:a,b,c,d khi i < 0 trén dau phan do.

Pé tién hanh phay cic banh ring tru ring thang co dang vi viéc chon s
rang gia thiét (Z1), tinh toan, chon va lap bd banh ring lap ngoai 1a nhing viée
chuén bi dé dat duoc sb rang mong mudn.

Tuy nhién trong qud trinh phay banh rang tru rang thang c6 dang chia
bang phwong phdp chia vi sai nay thi viéc dich chuyén tir ranh cia rang nay
sang rdnh cia rang khdc ta phdi tha long dia chia khi quay, dé phan quay ciia
dia chia (chuyén déng dong thoi) bu hay bét di mét sé rang chénh léch (khi
chon va tinh toan). Khi quay xong nho khoa dia chia lgi tranh sy rung dong khi
cat, dan dén sai sé vé kich thude ciing nhw @6 déu ciia ring.

4. Dang sai héng, nguyén nhan va bién phap dé phong

(;Zicliiéal?gg Nguyén nhan Céch phong ngira va khicphuc
Néu phay xong roi mé&i phat hién

- Do chon sé vong va sé 18 |duoc thi khong sira duoc. Mubn

cta dia chia bi sai dé phong, trudc khi phay nén

Sérang |- Nham lan trong thao tac |kiém tra can than két qua chia do

khongdtng. [chia do, hodc do tinh va lip |bang cach phay thir cac vach mo
sai vi tri c4c banh ring thaythé |btrén toan bd mat phoi, kiém tra
(khi chia d6 vi sai) lai, néu thay diing méi phay thanh
rang.

Ringkhong |- Rang t0, rang nho hodc - Dé khic phuc ta khdng nén
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déu, profin
rang sal,
1éch tam

chiéu day cic ring déu sai, co
thé do chia sai s6 16 hodc khi
chia @6 khong triét tiéu
khoang ro 1éng trong dau chia
- Chon dao sai m6 dun hodc
sai s0 hi¢u, x4c dinh d¢ sau
cta ranh rang khong ding.

- Sai sb tich liy nghia la:
Toan bo banh rang chi c6 mdt
rang phay cudi cling bi to
hogc nhé hon, d6 1a do sai s6
ctia nhiéu 14an chia d6 tich lai,
cling co thé ta thuc hién céac
budce ra phoi khdng tron.

- Ring bj 1éch, c6 thé do
khong lay tam chinh xéc,hoic
1a 1ay tam dung roéi ma khong
xac dinh dugc vi trigitra tam
dao va tam cua chi tiét can
phay, hoac do ban may bi xé
dich vi tri trongqué trinh
phay, hoic do dau chiavau
dong khong duoge thang so véi
truc may.

- Rang phia to phia nho va
chan riang bi doc, do khi ga
khéng ra cho phéi song song
- voi phuong chay dao doc.

phay xong ring nay tiép tuc sang
rang khac lién tiép ma nén phay
cach quiang mot sé rang. Vi du
banh rang c6 30 rang nén phay
theothorty:1-15-722-3-11
- 26 v.v (chay khi quay phéi
nguoc chiéu phai quay qua roi
quay xudi tré lai tdi vi tri chia do
dé triét tiéu do ro 1ong. Néu phay
chua sau ma kip phat hién thi co
thé stra duoc.

- Néu ranh rang bi I¢ch tam, do
khong can tim, ta nén kiém tra
trude khi phay chua hét chidusau
ctia ranh, néu phat hién dugcbang
quan sét hoic bang mot phuong
phap do bang dudng bién dang
clia timg rinh, ta cO thé thuc hién
lai cach x4c dinh tdm bang
phuong phap chia duong tron
thanh hai phan, hodc bén phan
déu nhau.

- Ra lai va phay thém phia ranh
con chua du chiéu sau, (néu da
du chiéu sau, khong stra dugc).

Ponham bé
mat kém,
chua dat

- Do chon ché d6 cat khong
hop 1i (cha yéu 1 lugng chay
dao qua lon).

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

- Do ché do dung dich lam
ngudi khdng phu hop., hé
thong cong nghé kém ciing
chic

- Chon ché d6 cat hop 1y giita v,
S, t.

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

- Luén thyc hién tot do cung
vitng cong nghé: Dao, d6 g4,
thiét bi,.

Khoa chit cac vi tri ban may khi
thuc hién cac budc cit.
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- Khong thuc hién cac budc
tién hanh kho4 chit cc ph-
wong chuyén dong cia ban
- may.

5. Kiém tra:
Kiém tra kich thwée, @ nham
St dung thudc cip, pa me do ngoai kiém tra cac kich thuéc nhu dudng kinh
dinh rang, chiéu day ring, d6 nham bang so sanh.
Kiém tra dp déu ring
Dung calip gi61 han, hoac thudc cdp, hoac panme do rang dac biét (hinh
35.34). Kich thuéc miéng do a dugc xac dinh véi rang c6 goc an khép goc o=
20°.
a=m(1,476065 + 0,0139962)
Trong do:
a - kich thudc mot sb banh riang (chua mon)
Z - s6 rang cua banh ring
m - modun cua rang
k - Hé s6 tra ctia bang 4 (trong d6 n 1 s6 rang trong pham vi a)

Bing hd doc

Khung thutc

/k\ 5S4 rang can do

Hinh 2.22. Sit dung pan me dorang ddc biét

Bang 31.3. Hé s6 k @é kiém tra do deu cua budc rang

Z n k Z n k
12 ~18 2 3 46 ~ 54 6 11
19 ~ 27 3 5 55 ~ 63 7 13
28 ~ 36 4 7 64 ~72 8 15
37 ~45 5 9 73~81 9 17
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Vi du: Kiém tra mot banh ring c6 49 ring, médun 2,5 va goc an khép l1a 20°.
Kich thuéc miéng do a ctia thudce cap duoc xac dinh nhu sau:
Véiz=49thitaco:n=6vak=11
a=2,5(1,476065 .11) + (0,013969) = 42,306 (mm)
Ngoai ra dé dam bao d6 chinh x4c cua rang ta con st dung mot loai thudc cap dé
kiém tra chiéu day cta banh ring v&i hai thang thudc dimg va thang thudc
ngang (hinh 2.22). Dung loai thudc cap nay dua ham do cua thudc kepvao
suon rang voi chiéu cao (h’), do day cung tuong tmg véi chiéu day cua ring &
vong tron nguyén ban, rdi doc thang thudc ngang véi kich thude chiéu day ring
da dugc xac dinh ¢ trén (S = 1.57m).

Thang thudc dimg

Thang thudc ngang

\

yrabond HAAR (TFARATTE A

jnmian |

Ham do / r

BPau rang /<r =

Hinh 2.22. Kiém tra chiéu day ring
Kiém tra sw dan khop.

Pé kiém tra sy an khop cta banh ring tru ring thang sau khi dugc phay,
ta stir dung cac banh ring cung loai (cing mddun), bang cach lip trén hai truc
song song cO gid do, dung tay, hodc mot luc quay nao dé cho cac banh rang
chuyén dong, xem xét va cho két luan: Em, khong ém, nhe, khong nhe hoac
nang,. Trong C&c trudng hop néu sta chira dugc thi tién hanh phay lai, hodc
bang cac phuong phéap khac nhu: Ca riang, mai danh bong.

Kiém tra d6 dao ctia banh ring khi 1ap ghép an khép:

- Lép hai banh riang cung loai trén hai truc song song c6 gia d&,dung tay quay
cho banh rang chuyén dong,xem banh ring chuyén dong ém hay khong ém,nhe
hay nang....



Hinh 2.23. Mdy kiém tra tong hop banh rang

- Kiém tra do song song ctia suon ring:

Hinh 2.24. Thiét bi kiém tra dg song song swon rdng
6. V¢ sinh cong nghiép.

Muc tiéu:
- Biét dugc trinh tu cac budc thyc hién vé sinh cong nghiép;
- Thyc hién ding trinh ty dam bao vé sinh dat yéu cau;
- CO y thirc trong viéc bao vé dung cu thiét bi, may moc.

+ Cét dién trudce khi lam v¢ sinh.

+ Lau chui dung cu do.

+ Sap dit dung cu ding noi quy dinh.
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+ Vé sinh may may va tra dau vao cac bé mat lam viéc ctia may.

+ Quét don noi 1am viéc can than, sach s&.
- Lau chui may:

Trude khi lau chui may phai ding may don phoi bang biang x6, chdi
mém, ding gié tim dau mazt lau sach sau d6 dung gié kho, sach. Néu nghi
lau ngay phai bdi mot 16p dau mé Ién trén may dé chong ri rét.

- Tra dau mé:

Thudng xuyén theo ddi ddu md qua mit bao dau dé kiém tra hop tdc
d6, hop chay dao c6 dau m& dd dung luong quy dinh chwa, néu thiéu phai bo
sung cho du, trong trudng hop lau ngay diu md c6 nhimg hién tugng bién
chat, nén thay dau md mdi. Ngoai ra phai cho dau vao cac bang truot doc,
ngang, 1én xubng va cac co cau truyén dong khac vi du nhu: Co cau xa ngang,
khép ndi, kiém tra ddu m& xem c6 hién tuong tic hé thong dan thi phai sta
chira
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CAU HOI BAI TAP
Cau héi dién khuyét
Hay dién noi dung thich hop vao chd tréng trong cc trudng hop sau day:
1. X&c dinh mét banh rang cé dang vi sai ta phai ...va qué trinh thuc hién phay
mot banh rang ¢ dang vi sai, ta tién hanh ...
2. Dao phay modun thudng c6 s6 hiéu tir ... dén....
Cau héi tric nghiém:
Hay chon cau dang sau:
Khi phay banh riang tru ring thang thudng xay ra hién tuong rang khdng déu
do nhitng nguyén nhan chi yéu sau:
a) Xac dinh sd 16 va sd vong 16 khong dung
b) Thao tac may khdng diang k¥ thuat
c) Do khong cliing vitng cia cOng nghé
d) Tat ca cc phuong &n trén
Hay danh dau vao mot trong hai 6 (dting-sai) trong céc truong hop sau day:
1- Lay tam bang phuong phap chia duong tron thanh 4 phan bang nhau.

Dung [
Sai [
2- Kiém tra dudng kinh vong chia bang thudc cap.
Dung [
Sai 0
3- S riang cua banh rang khéng phu thudc vao modun.
Dung [
Sai [
4- Po duong kinh chan rang khi banh ring c6 sd rang 1é.
Dung [
Sai 0

5- Khéng dung hé banh ring lap ngoai van tién hanh chia cac banh rang c6 dang
vi sai.
Dung [
Sai [

CAU HOI ON TAP
1) Modun cua ring 13 gi? Mubn biét duge banh ring c6 modun bao nhiéu ta
phai lam gi?
2) C6 nhimg cach nao dé tim dudng kinh nguyén ban cia cta banh ring?
3) Khi phay ring, chon dao nhu thé nio?
4) Trinh ty céng viéc phay banh ring tru nhu thé nao?
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5) Thé nao 1a ring diéu chinh? Céach diéu chinh ring nhu thé nao?

6) Khi nao thi chia vi sai? dé thuc hién dugc mot bai toan chia vi sai can phai
thue hién may budc? d6 1a nhitng budc nao?

7) Khi phay ring thing trén banh ring tru c6 thé xay ra cac dang sai hong gi?
Nguyén nhan va cach khic phuc 1a gi?

8) Cach kiém tra do déu cua budc rang va kiém tra chiéu day ciia rang nhu

thé nao?

9) Hay tinh toan va tién hanh phay hai banh ring tru ring thang dn khép biét:

A=75; m=2;i=2/3; N =40; cac vong 10 trén cac dia chia co tir 15 dén 49.

10) Hay tinh toan va tién hanh phay hai banh ring tru rang thang an khdp biét:

A=90; m=1.5;i=1/3; N =40; cac vong 10 trén cac dia chia c6 tir 15 dén 49.

11) Hay tinh toan dé phay mot banh tru ring thang c6: m = 2; Z = 63. Biét N =
40; cac vong 18 trén cac dia chia c6 tir 15 dén 49, bd banh ring lap ngoai
theo hé 4 va 5 theo 2 phuong phap sir dung bo banh ring lap ngoai va chia
phtrc tap.
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PHAN I11: PHAY BANH RANG TRU RANG NGHIENG - RANH XOAN

BAI 5: PHAY BANH RANG TRU RANG NGHIENG

Gidi thiéu:

Pé thuc hién truyén chuyén dong, can truyén mémen quay hai giita truc
song song & gan nhau, hodc chuyén dong vudng goc véi ti sé xac dinh. Béanh
rang tru rang nghiéng co rang nghiéng theo phuong chéo véi duong truc mat
g6c nén truyén dong ém hon so v4i banh ring tru rang thing.

Banh rang try rang nghiéng thuong c6 dang than khai hay culit, dung dé
truyén dong giita hai truc song song, cat nhau hodc thiang goc. So véi banh try
rang thang (cung cd cic cong dung nhu trén), loai ndy truyén dong ém hon,
khong va dap On ao vi rang trudc chua ra khép, thi ring sau da vao khdp, (luc
nao ciing cd vai rang in khdp). Chiéu day chan ring 1én hon nén bén hon,
truyén dugc momen, cong suat va van tdc 16n hon banh ring thang cung modun.
S6 rang c6 thé 16n ma rang ma khong xay ra hién tugng cat chan rang. Nhuogc
diém chinh cuia banh ring nghiéng 12 ma sat nhiéu va phat sinh luc chiéu truc, co
khuynh huéng day banh ring theo chiéu doc truc vé phia nay hodc phia kia tuy
theo chéu xo0dn va chiéu xoay.

Muc tiéu:

- Xéc dinh dugc cac thong sb dong hoc co ban ciia banh ring tru ring nghiéng.

- Trinh bay duoc yéu cau ky thuat khi phay banh rang tru ring nghiéng.

- Chon dugc dao phay mo-dun khi gia cong banh rang tru rang nghiéng.

- Phan tich dugc phuong phap phay trén mdy phay diing, may phay ngang.

- Lua chon duoc dung cu cat, dung cu kiém tra, dung cu ga phu hop.

- Tinh toan va liap dugc bo banh ring thay thé khi phay banh ring tru ring
nghiéng.

- Lya chon duoc ché do cat khi phay banh rang tru ring nghiéng.

- Van hanh thanh thao may phay dé phay banh ring tru rang nghiéng dung qui
trinh qui pham, rang dat cap chinh xac 8-6, 6 nham cip 4-5, dat yéu cau ky
thuat, ding thoi gian qui dinh, dadm bao an toan cho ngudi va may.

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

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

Noi dung chinh:

1. Cac thong so co ban ciia banh ring tru ring nghiéng
Banh rang nghiéng néu duoc trai phang (khai trién) s& tao voi duong truc
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ctia banh ring mot goc P (goi 13 gbc xodn). Do d6, hinh dang, budc ring va
chiéu day ring xét & mat ddu banh rang sé khac khi xét & mat cit thang goc voi
ting rang (mit phap tuyén).
Trén (hinh 1.1) thé hién céac thong s6 hinh hoc va cac thanh phan ctia mét banh
rang tru rang nghiéng.

p ! — -~
B | 1

Hinh 1.1. Céc théng sé va thanh phan ciia métbanh rang tru rang nghiéng

Xét miat dau ctia banh rang, ta c6 moédun chéch con goi 1a modun biéu kién (ms)
D, m,

F

m. = =
Trong do : Z cosf
ms - médun chéch (biéu kién)
- mddun that (phép tuyén)
B - goc xoan
L - chiéu dai rang

Xét vé mit cat thang goc véi tung rang, ta c6 mo dun that con goi la
mo dun thang hodc mo dun phap tuyén (m,)
My = Ms . COSP3
Budc vOng cua ring xét ¢ dau banh ring 1a budc vong chéch con goi la
budce gia (ts)

_ I Tm, Il
ts, = T mg

Budc vong cua rang xét ¢ vong cat plﬁjﬁ ﬁlye‘flof'agbuac vong that (t,)
th =t m, = t. cosp
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Hai banh ring xoan mudn an khép nhau phai c6 cing médun that m, va
cing goc xoan B. Néu goc xodn khac nhau (phu nhau chiang han) thi médun
chéch sé& khac nhau.
Goc xodn cua rang (B): Co thé tir 10° ¢én 30° (thuong lay p = 20°), trong
truong hop truyén dong giita hai truc song song. Khi hai truc thang goc ¢ thé
lay B = 45° (phu véi 45°) hodc 60° (phu véi 30°)

m, .z
. Lo . A Cos fi= ——
Budce xoan cua rang (Py) giong nhu budc fgn Vit.D,
n.D,
'gp

P=
Puong kinh nguyén ban cua banh rang (Dp)

_m .z

s \ = P - = m5.Z
buong kinh ngoai (Dj) cosf3

-

D; =Dp +1,5my=m, ( ——+1.5). Néu B =20°

cosff

Puong kinh trong hoac con goi 1a duong kinh chan rang (D)

D.=D,-2m, ( ——-2 ), néu p=20°
cosfi
D. = 2m, ( "ﬁ - 1.5), néu p=14.30°
\ . - . Los \ A , L, ., L2
Chicu day rang (T) duoc do trén duong tron nguyén ban va & mat catthang
gbc voi rang.

tm mm,

T= —"—="2"__1
Chiéu cao dau rang: (h’): h>=m, ?
Chiéu cao chan rang; (h”): h” = 1.25m,
Chiéu cao rang (h): h=h’+h”=m, + 1,25 m, = 2,25m,.
Khoang céch tdm gitra hai banh rang an khép (A)

a. Khi hai truc thang song song:

A= Dy +Dyy _m.(z,+2,) _m, (2, +2,

b. Khi hai truc thing gbc: 2 2cosff
A= D, +D,, msz, _ms,.z,
A~ , 2 A 2 X 2
SO rang tuwong duong(Zi) tinh theo md dun chéch
7 D
ly= ——= £

cos’ 8 - m,.cos” f3

2. Yéu cau k¥ thuat khi phay banh ring tru ring nghiéng
- Ring c6 bén mai t6t
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- Ring ¢ d6 cling cao, chong mon tdt

- Tinh truuyén dong 6n dinh, khong gay on.

- Hiéu suét truyén dong 16n, ning suat cao.

- Kich thudc cua cac thanh phan co ban ctia mot banh tru rang nghiéng, hoic
hai banh rang tru rang nghiéng khi an khop.

- Sb rang dtng, déu, can, can tdm, goc nghiéng va budc xoin dung theo thiét
ke.

- P06 nham dat cap 8, dén cap 11 tirc 1a Ra = 0,63 - 0.08 [ m.

- Kha nang an khop véi banh rang cuing mot moédun.

3. Chon dao phay m6 dun (m6 dun phéap)

Pbi véi banh ring tru ring nghiéng khi chon dao ta chon dao phay dia
(hoic 13 dao phay ngén) médun dung bang médun ctia banh rang mg = m,bénh
ring, gbc 0o dao = agnb/ring (olon: goc an khép & mit cat phap tuyén), nhung sd
hiéu ctia dao (N ?) duoc thay d6i va duoc tinh theo cdng thuc:

L= i = Zr 3

Ta c6 thé lay n$8¢ v du’%u TRE, khi phay mot banh tru ring nghiéng c6 sé

rang 1a 42; goc nghiéng duoc xac dinh 1a 32°20°, sb rang gia z’ s la: 2> =

z 42 _
’ cos’ f3 "~ cos?32°20
Vay ta chon s6 hiéu dao so6 7, trong bo banh rang 8 con va 15 con.
4. Tinh toan phéan d¢
Tinh n theo cong thic: chon s6 vong chan va s6 16 1¢ ding véi sé phan can
chia (z). Néu truong hop khong chia hét ciing phai tién hanh chiatheo cac
phuong phap khac nhu: Vi sai hay chia phirc tap.
5. Tinh toan phay banh rang tru rang nghiéng (hwéng nghiéng)
Nguyén tac hinh thanh ranh xocn khi phay banh rdng tru ring nghiéng.
- Phoi tinh tién theo phuong thang doc ban may(OX)
- Phéi quay tron theo hudng doc truc chinh dau phan do
- Hai chuyén dong d6 xay ra dong thoi cung mét ldc véi ty 16 nhit dinhma
trong qua trinh tinh toan xac dinh dugc. Sao cho trong cung mot thoi gian
phoi quay duoc mot vong thi phéi ciing tinh tién dugc mot khoang bang budc
xo0dn Px cia ranh xodn trén banh tru. Chuyén dong tinh tién doc truc, (chinh
la chuyén dong doc ciia ban may). Pong thoi tir chuyén dong doc do két
hop véibd banh ring lap ngoai truyén chuyén dong tir truc vit me dén truc
phu tay quay gitip cho phoi chuyén dong quay tron theo ty 1& duoc xac dinh.
Bo banh rang thay thé nay phai dugc tinh todn va lap dat ding vi tri.
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Hinh 1.2. Hinh thanh rdanh xodn bang hai chuyén dénga, b. Hinh thanh huwdng
xodn trai; ¢, d. Hinh thanh huong xodn phai

Néu phay biang dao phay dia thi mit phang cta than dao phai nam chéo
theo hudng xién ciia ranh xodn dé cho mat cit ciia rinh c6 bién dang nhu ludi
dao, dong thoi dao khong bi ket khi phay chiéu sau ranh.Trén (hinh 1 3) thé hién
huéng chéo cua dao trén truc chinh cling chiéu véi hudng chéo cua rinh va cac
yéu t ctia rdnh xoan nhu: Budc xodn (Px); chu vi ctia phoi (n D); goc xoan ().

Tinh toan phay banh rang tru rang nghiéng
- B
1
|
|

Ve

5

#~4— Dao phay

D

Hinh 1.3. Huéng chéo cia dao phay dia va cdcyéu to cia ranh xodn
- Puong kinh vong chia D, dé tinh budc xoan (Py) ranh ring.
- Puong kinh vong dau ring D, dé kiém tra phoi
- Chiéu cao rang H dé diéu chinh chiéu siu cat khi phay
- Chia rang theo n N (phay banh ring tru rang nghéng khong thé chia
rang theo phuong phap phan do vi sai).
- Sé rang twong duong Zi dé chon sé dao va tinh kiém tra ring.
- Budc xodn ranh ring Py dé diéu chinh u chia tao rdnh nghiéng banh rangkhi
(mm)

am, Z

sm [

P, =xD,cotgfi=
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phay

- Chon bo banh ring thay thé diéu chinh u chia:

Voi: ag, =20% thi: Z, = %H].S

- S6 rang bao Z, dé kiém tra rang theo khoang phap tuyén chung:
(Lam tron Z, twong ty nhu d6i voi banh ring tru ring thang).
- Khoang phép tuyén chung W dé kiém tra rang:
W =my. [1,476 (2.Z,— 1) + 0,014. Zig] (mm)
- Chiéu day rang trén day cung vong chia ¢ mat cat phap tuyén:
- Chiéu cao do bé day rang trén cung vong chia & mit cat phap tuyén:
Vi du: Chon dao gia céng va tinh cac yéu to can thiét dé phay, kiém tra
rang banh rang tru ring nghiéng c6 profin goc aogn = 20°, fo = 1; C =
0,25my,; my= 3; Z = 30, géc nghiéng B = 25° hudng phai, phay trén u
chia dai loan véi may c6 Py, = 240.
Giai
a. Tinh cac yéu t6 can thiét
- Buong kinh vong chia banh rang: D, =
- Puong kinh vong dau ring banh ring:
Da = Dpt+ 2.m, = 99,3 + 2,3 = 105,3 (mm)
- Chiéu cao rang banh rang: H = 2,25. m, = 2,25 . 3 = 6,75 (mm)
- Budc xodn ranh rang:
Py = . Dp. cotgP = 3,14. 99,3 . cotg25° = 668,81 (mm)
- B0 banh ring thay thé diéu chinh u chia tao rdnh nghiéng cta rang khi
phay:

m,xZ  3.30
cosfl  cos25

==993 (mm)

_Z, Z, B, 240 60 30
Z, Z, P 66881 50 100

(tra bang V — 2 v6i bude xoén Px=666,67 ~ 668,81).

i,
Chiarang:
- Sb ring tuong duong:
- Sb ring bao dé kiém tra phap tuyén chung cta rang banh rang:Khoang phap
tuyén chung kiém tra rang banh ring:
W = m, [1,476 (2Z, - 1) + 0,014. Z,]
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W =3[1,476 (2.5-1) + 0,014. 40,32] = 41,54 (mm)

- Bé day ring trén ddy cung vong chia & mit cit phap tuyén: Spn = a. my =

1,5702 . 3= 4,7 mm
- Chiéu cao do bé day rang trén day cung vong chia & mat cat phap tuyén: Non

b. m,=1,0176 .3 =3,05mm
(Hé sb a, b tra bang V1 — 2 ting véi s6 ring Z = 35:54)
b. Chon dao gia cong

Dao phay dia md duyn ¢6 mg = M, = 3; Clodao = 0ton = 20°, S6 dao N° = 6
trong bd 8 dao.
6. Phwong phéap gia cong

Chon may phay nam van ning (sir dung dao phay modun dia) va may phay

dung (sir dung dao phay modun tru). Thar may kiém tra d6 an toan vé dién, co,
hé théng boi tron, diéu chinh cac hé théng truot ctia ban may. Chuéan bi phoi
(kiém tra cac kich thudc phdi: Puong kinh dinh ring, chiéu day ring, do dong
tam giira mit try va tim truc ga, do song song va vudng goc giita cac mit,.). Pau
phan d6 van ning c6 N = 40; cac banh ring thay thé hé 4, 5; chac lip; mam cap
3 hoic 4 chiu; cip téc; miii thm; dung cu ldy tdm: Phan mau, ban vach,.; dung
cu kiém tra: Thudc cip, dudng, banh ring cung loai,. Sap xép noi lam viéc hop
ly, khoa hoc.
6.1. Giacong trén may phay dirng van ning
6.1.1. Ga lip, diéu chinh dau phan dé, banh ring thay thé.
G4 ldp, diéu chinh dau phan do
+ G4 u chia va u dong 1én ban may (u chia ga sat dau ban may)
+ Piéu chinh com pa cit dém 15 chia ring trén dia chia gian tiép.
Ga ldp, banh rang thay thé.

Hudng Huéng tién
phéi xoay —=—— c(la ban may
a —
[ . N -~
K [ -
—1-d )
¢ x|
= X X
b[ |
| ||
V= XX
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Hinh 1.4. So d6 déng khi phay banh rang tru ring nghiéng

Khi ta quay tay quay ban dao doc di méot vong (bang budc ren vit me (t)),
thi ban may chuyén dong tinh tién doc truc, qua bd banh rang lip ngoai truyén
chuyén dong cho truc phu cua dau chia quay. Tir truc phu dau chia, quacac
cdp banh ring con c6 ti sé 1:1 (khdng anh hudng dén tinh toan), toi bo
truyén banh vit truc vit (K) ¢6 ty s6 40 : 1, (cling c6 thé 1a 60:1) truyén dén truc
chinh 1am phoi quay. Céac banh ring lip ngoai duoc tinh todn cin ctr VAOCAC
yéu t6 cu thé nhu: Budc xodn; goc xodn; dudng kinh phdi va budce vit meban
may dugc phay.

Tir phuong trinh truyén dong (hinh 1.4) trén, ta rat ra cong thic tong quét
khi tinh banh rang thay thé:

Trong do:
i - 12 ty sb truyén ciia bo banh rang lap ngoai
T - 1a budce ren cuia truc vit me ban may
- 1a budc xoan cua banh ring tru rang nghiéng can gia cong
- 1a ty s6 truyén giira truc Vit va banh vit trong bo truyén cua dau phan

d6 (thuong N = 40), Py, = T.N dugc goi 1a sb dic tinh ctia may phay, (thuong P,
= 6. 40 = 240). Trong truong hop P va S dugc do theo hé Anh thi duge quy d6i
ra don vi hé mét bang cach nhan voi 25.4.
Sau khi tinh toan dé c6 ty so truyén dong i, ta viét dudi dang % hoac dudi dang
a c
E * E . 4 r 7 ~ r

Nhu thé i ludén trong truong hop toi gian, ta ¢6 tir sO 1a a va mau so la b.
Céac banh ring nay nhat thiét phai c6 trong hé banh ring c6 san & trong phan
xuong (kém theo may) theo hé 4 va hé 5. Con trong truong hop phai chon hai
cdp banh rang thay thé thi ta phai sir dung a, b, ¢, d véi gia tri phan s6 khong doi.
C6 thé phan tich phan sb % tir ty s6 truyén goc tao ty sb truyén con bang %x 2.
a ¢ 2 2 = a 3 6 a ¢ 3 2

Vfdl;f,‘£=i—>—x—=—x—,hoac —=—E— S —X— ==X,
b 3 b d 3 1 b 1 2 b d 21

Sau khi duoc tich cua hai ty s6 ¢ dang tdi gian khong thé chia nhoé duoc
nita. Ta co6 thé tim boi s6 chung cua chiing sao cho con s pht hop véi sd ring
clia cac banh rang c6 san theo may, (ty s6 d6 khong duoc thay doi gia tri giita tir
s6 va mau sd).

Trong vi duy trén ta ¢ thé chon:

-Néu E_E_E_ﬁ“ theo hé 4 va hé 5: —_ﬂ=gw

b 3 24 36 b 30 45

£ 2 2 2 2
Néu EEf - 2= —4><E"|“L theo hé 4 va hé 5: VL 20 _ 50
b d 31 28 b d 30 "’5

Ta xet mot vi du cu thé nhu sau.
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Hay tinh toan bo banh rang lap ngoai
biét: Px = 120mm, T = 6mm, N = 40.
Ap dung cong thirc i = gThay sdviotacy 1= —=—=—==

Néu st dung mot cdp banh ring thay thé ta co: §= 2_40_50_56
1

a_c_2x1_40 40 60 50

_x_—

Khi str dung hai cip banh ring thay thétaco: & d 1x1 20 40730 50

—_— _x_

trong hé banh rang thay thé 5. Dé thuc hién dugc cac budc tinh toan va chon
banh rang thay thé, néu mot s6 yéu té chua c6 thi phai thuc hién tinh toan nhu:

G6c nghiéng (hodc con goi 13 gbe xo0dn), hay budc xoan Px

Cdch ldp banh rang ldp ngodi (thay thé)

Nguyén tdc:

- Xa&c dinh dung vi tri gitta banh chu dong va banh bi dong
- Hudng xoan ding vai thiét ké

- Céc banh rang truyén dong ém, nhe nhang.

a) Cach lap

Hinh 1.5. Cdch ldp 4 bdnh rang lap Hinh 1.6. Céch lap banh ring ldp
ngoai khi phay banh rang co hwong  ngoai khi phay banh rang co huong
xodn trdi xodn phdi

Truong hop chi dung mét cdp banh rang % thi a la banh rang la chu
dong, lap ¢ dau vit ban may doc; con banh ring b 1a bi dong, lap & dau phu cua
truc chia. Dén day xay ra hai truong hop.

- Mudn c¢6 huéng xoén trai (phay banh ring tru ring nghiéng trai), can lip thém
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mot banh ring trung gian ¢ sb rang bat ky mién 14 ndi duoc truyén dong giita
banh ring (a) va banh rang (b) hinh 1.5 lam nhiém vu béc cau). Sb ring cuabanh
rang trung gian c6 thé 1y tuy y, mién 1a cing modun (c¢& ring) va dudng kinh
vira du bic cau. Néu sir dung 4 banh ring (a,b,c.d), thi (a) duoc lap vao dautruc
vit me ban may; (d) duoc lap vao tryc phu tay quay; con hai banh ring (b,c) (c6
thé goi 14 banh ring trung gian) dugc lip nhu (hinh 1.6) cach lip nhu sau: Banh

rang (b) khép vaéi (a), con (€) cung truc véi (b) nhung an khop véi (d).

- Mubdn c6 huéng xoan phai (phay banh ring tru ring nghiéng phai), ta lap hai
banh ring trung gian dé da cau ndi va dé cho a , b nguoc chiéu chuyén dong (vé
nguyeén tic thi khong c6 banh rang trung gian nao ciing dat huéng

xoan phai, nhung vi giita vit me ban may va truc phu dau chia co

khoang cach kha xa, can phai c6 cau trung gian)

Chii y: Khi sit dung sé bdnh rdng trung gian cho cdu noi ta phdi hét sirc
than trong trong viéc xdc dinh chiéu quay ciia ban mdy so véi chiéu quay ciia
truc chinh dau phén do. Ldp cdc banh rang trung gian phdi an khop tot, khong
hé qud (va ddp on ao) va ciing khéng cang qud (chay bi ket rang), ldp then tét,
xiét mii 6¢, b6i m& Va0 rdng va truc trung gian.

6.1.2. G& lip, diéu chinh phoi

G4 phdi trén truc ga béng cap tde va st dung hai miii tdm, hodc mam cap
3:4 chiu giita dau chia va u dong cua mdy phay van nang. Dung phin mau cha
1én bé mat phoi va tién hanh ldy tim theo phuong phap chia dudng tron thanh 2
hodc 4 phan déu nhau trén duong tron.

6.1.3. Ga lip, diéu chinh dao.

Chon dao phay modun va sé hiéu phll hop véi sb rang can gia cong (chiy
chon theo Z twong duong). Ga dao trén truc chinh, xiét nhe, diéu chinh va xiét
chat dao.

6.1.4. Diéu chinh may.

- Piéu chinh ban tién ngang sao cho bé day B dao ddi ximg qua vach dau tam
chia d6i ph6i, diéu chinh xong ham chat ban tién ngang lai.

- Nha chét him K khoi dia chia, diéu chinh chac ga L cho banh riang ¢ an khép
v6i banh rang d Xoay ddu may mot goc bang goc xoan p(néu diung dao phay
dia mo6 dun)

- Chon tdc d¢ truc chinh va luong chay dao. (Tra bang ché do cat.)

6.1.5. Cat thir va do.

Cho dao tién gin phdi rdi dua tim dao trung véi tdm phoi. Dich chuyén ban
may lén cho dao cham vao phoi, dua dao lui ra nidng ban may 1én khoang (0.1-
0.12mm) . Sau d6 khoa ban may ngang va ban may dimg lai. Va cat thir nhu vay
chiéu siu cat tao thanh vét mo trén subt chiéu rong vanh ring banhring.
Chia rang thir nhu vay sé vura kiém tra dugc dd chinh x4c cua u chia, vira kiém
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tra dugc hudng nghiéng cta rang banh rang.

6.1.6. Tién hanh gia cong.

Bé tri hai cit gidi han chay dao tr déng ¢ ban dao doc.
- Chon chiéu sau cdt:

Cit tho v6it=2/3 h

- Chon phwong phap tién dao.

Theo hudng tién doc

- Chon phuong phap phay

Theo phuong phéap phay nghich

Sau khi chia rang thir, diéu chinh tiép chiéu sau cat va lan lugt phay ring

nhu khi phay banh ring try ring thang.

Chuy:

- Khi chia ring thtr ciing nhu khi phay rang, trude khi I0i dao trové vi tri ban
dau dé chia riang phai ha ban may cho dao 1én cao méi dugc lui dao véi dao
phay ngén mo duyn hodc tién ban ngang vao mot luong véi dao phaydia mo
duyn (dé dao khong cat loét rong ranh rang).

- Qua trinh tién dao cat got, lii dao phai luén chil ¥ quan sat dam bao bo banh
rang thay thé diéu chinh u chia an khép déu, chdt K tach khoi dia chia,chot
C trén tay quay M phai cdm chéc vao dia chia.

6.2.Gia cong trén may phay ngang van ndng

6.2.1. G4 ldp, diéu chinh dau phan dp

GA4 ldp, diéu chinh dau phan do

+ G& y chia va u dong 1én ban may (u chia ga sat dau ban may)

+ Piéu chinh com pa cit dém 15 chia ring trén dia chia gian tiép.

6.2.2. G lip, diéu chinh phoi

Ga phoi trén tryc ga bang cip toc va sir dung hai mii tAm, hodc mam cip
3:4 chiu giita dau chia va u dong cua may phay van ning. Dung phin mau cha
1én bé mat phodi va tién hanh ldy tim theo phuong phap chia dudng tron thanh 2
hodc 4 phan déu nhau trén duong tron.

6.2.3. Ga lip, diéu chinh dao.

Chon dao phay modun va sé hiéu phll hop véi sb ring can gia cong (chly
chon theo Z tuong duong). G4 dao trén truc chinh, xiét nhe, diéu chinh va xiét
chat dao.

6.2.4. Diéu chinh mdy.
6.2.5. Lip dnh ring thay thé
Xoay ban may

Pé phay banh ring tru ring nghiéng ngoai nhitng budc tinh todn cac thdng
sO, cac thanh phan can thiét, cach tinh va xac dinh vi tri cia bo banh rang lap
ngoai. Pé phay duoc banh ring tru ring nghiéng, ta con phai xoay ban maydi
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mot khoang twong duong véi goc nghiéng ciia banh rang nhung chiéu xoay theo
chiéu nguoc lai. V7 du néu 1a huéng xodn cua banh ring co chiéu 1a trai thi xoay
ban may cung voi chiéu kim dong hd (hinh 1.7, hinh 1.8). Trong trudng hop st
dung dao phay dia trén truc diing ta phai xoay truc chinh di mot goc tuong ung
v6i goc nghiéng cta banh ring va chiéu xoay twong tu nhu cach xoay ban may.

N

o (o)

Chiéu truc
chinh

Tay quay, dia
chia

Huéng xoay
phéi

Huéng ban may [ Z

— I e
Ry : 2

Hinh 1.7. Hé théng: Mdy - dao - huéng xodn trdi khi sit dung hai banhrdng ldp
ngoai a,b va 1 banh rang trung gian Z.

——_—

Dao phay moddun lap
trén truc chinh

I

Vanh du xich mam

xoay ban may : ,./‘P

Hinh 1.8. Cach xoay ban may mot goc fp
dé phay banh rang nghiéng trai

6.2.6. Cit thir va do.

Cho dao tién gan phdi rdi dua tim dao trung véi tdm phoi. Dich chuyén ban
may Ién cho dao cham vao phéi, dua dao 1ui ra nang ban mdy 1én x4c dinh chiéu
sdu cit. Sau d6 khoa ban may ngang va ban may dimg lai. Chiéu sau cit duoc
chon phu thudc vao tinh chit vat liéu gia cong va do chinh xac ctiia banh rang
dang gia cong.
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- Chon phirong phap tién dao.
Theo hudng tién doc
- Chon phuong phap phay
Theo phuong phap phay nghich
6.2.7. Tién hanh gia cong.
Sau khi cat thir cho méy chay, thir chiéu xoan di chinh xéac, phu hop
chua r6i vin tay quay tir tir cho dén khi dao bat dau cat méi sir dung hé thong
tu dong ban dao doc. Khi phay xong mdt ranh ring, ha ban may xubéng mot

khoang 16n hon chiéu sau cat dé tranh dao tiép xtc véi chi tiét khi dao vé (su ly
khai dai dc, vit me). Xong mdi cho ban chay nguoc lai cho dao roi khoi mat
dau chi tiét. Dimng may chia d6 sang ranh khac roi tiép tuc phay rinh méi. Tang
chiéu sau citva tién hanh phay cho dén hét kich thudc chiéu cao.

Luu y: Dé dam bdo rang di, rang déu, hudng xodn diing ta nén vach ddu
s6 rang trén phéi hodc tién hanh phay thir néu dat dg deu thi phay diing.

7. Dang sai hong, nguyén nhan va bién phap dé phong

Cac
dang sai hong

Nguyén nhan

Cach phong ngira va khic
phuc

1.S6 rang
khong dang.

-Do chon s6 vong va so 16 cua dia
chia bi sai.

-Nham l4n trong thao tac chia do,
hoac do tinh va lép sai vi tri cac
béanh rang thay thé (khi chia d6 vi
sai).

-Néu phay xong roi mai phat
hién duoc thi khong stra
duoc. Mubn dé phong, trude
khi phay nén kiém tra can
than két qua chia d6 bang
cach phay thir cac vach mo
trén toan bo mat phoi, kiém
tra lai, néu thdy ding méi
phay thanh rang.

2 Buéc xoan,
gdc xoan,
huéng xodn
khong ding

-Do trong qua trinh xac dinh cac
thong s6 hinh hoc khong dung,
hodc ¢6 thé doc sai cac sd lidu lién
quan dén cac thanh phan ctia mot
banh rang tru rang nghiéng.

-Tinh toan ty sb truyén ctia bo
banh ring lap ngoai khong chinh
xéc, hodc lap sai vi tri khi xac dinh
chiéu xoén cua banh ring.

- X4c dinh goc xodn khong ding,
hoic xoay nham sd, nhdm hudng

- Doc va xac dinh chinh xac
cac thanh phan, thong sb
hinh hoc cua mdt banh rang
try ring nghiéng. Géc xodn,
budc xodn, hudéng xoan.

- Tinh toan bd banh ring lap
ngoai chinh xac ké ca cac vi
tri 1ap banh rang.

Than trong trong viéc xac
dinh hudéng xoay ctia ban
may, va vi tri chinh xdc.
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cua ban may khi xoay.

- Trong qua trinh phay bo banh
rang chuyén dong khong sudt (bi
ket vao mot thoi diém nao do).

- Piéu nay ciing c6 thé xay ra
trong qua trinh thao tac: Quén hodc
nham mot cong doan nao do.

Kiém tra chit chd va theo
déi thuong xuyén bd banh
rang lap ngoai trong qua
trinh phay.Ludn than trong
trong thao tac.

-Nén phat hién sém dé co
cac dinh hudng khic phuc.

3.Rang khong
déu, profin
rang sai, l1éch
tam

-Ring to, ring nho hoic chiéu day
cac rang déu sai, co thé do chia sai
s6 10 hodc khi chia d6 khong triét
tiéu khoang ro 16ng trong dau chia
Chon dao sai md dun hodc sai sd
hi¢u, xac dinh d§ sau cua ranh rang
khong dung. Sai sb tich lily nghia
la: Toan bd banh rang chi c6 mdt
rang phay cudi cung bi to hoic nho
hon, d6 1a do sai sb cta nhiéu lan
chia do don lai, cling co thé ta thuc
hién cac budc ra phoi khong tron.
-Ring bi 1&ch, co thé do khong 1ay
tam chinh x4c, hoic 13 lay tam
dung réi ma khong xéac dinh duoc
vi tri gitra tdim dao va tam cua chi
tiét can phay, hoic do ban mdy bi
x€ dich vi tri trong qué trinh phay,
hodc do dau chia va u dong khong
duoc thang so voi truc may.

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

-Nham 14n hodc bé qua mot sd
cong doan nao do nhu: Ha ban may
khi dao vé, khong thao cht dia
chia khi bat dau phay.

- Néu phay chua sdu ma kip
phat hién thi c6 thé stra duoc
- Trong truong hop ranh
rang bi I¢ch tam, do khong
can tam, ta nén kiém tra
trudce khi phay chua hét
chiéu sau cta rinh, néu phat
hién duoc bang quan sat
hodc bang mot phuong phap
do bang dudng bién dang
cua tung ranh, ta c6 thé thuc
hién lai cach xac dinh tam
bang phuong phap chia
duong tron thanh hai phan
déu nhau, hodc bbn phan déu
nhau. Néu d3 du chiéu sau,
khong stra dugc.

Triét tiéu khoang ro trong
qué trinh phay bang cach khi
xoay rang tiép theo ta nén
xoay nguoc tay quay mot
khoang vuot qué khodng ro
can thiét va xac dinh xoay
ranh tiép theo.

Chu ¥ cac budc tién hanh
phay Ra lai va phay thém
phia ranh con chua di chiéu
sdu, (néu dd du chiéu sau,
khong stra dugrc).
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4. Do nham bé |- Do chon ché do cat khong hop li |- Chon ché do cat hop 1y

mit kém, chua |(chi yéu 1a lugng chay dao qua gitta v, s, t.

dat 16m). - Kiém tra dao cit trudc,
- Do lu6i dao bi cun (mon qua trong qua trinh gia cong.
muc d cho phép), hoac dao bi - Luén thyc hién tot do
1&ch chi vai rang lam viéc. cung virng cong nghé: Dao,

- Do ché d6 dung dich 1am ngudi |d6 g4, thiét bi,.

khong phu hop., hé théng cong |- Khoa chit cac vi tri ban
nghé kém ciing chic may khi thuc hién cac budc
- Khong thuc hién cac budc tién |cat.

hanh kho4 chat cac ph- uong
chuyén dong khong can thiét
(khong lam viéc) cua ban may.

8. Kiém tra san pham.

Kiém tra Kich thwéc, dj nham

St dung thudc cip, pan me do ngoaikiém tra cac kich thudc nhu duong
kinh dinh rang, chiéu day ring, d6 nham bang so sanh.

Kiém tra dj déu ring

Dung calip gidi han, hoac thudc cap, hodc panme do rang dac biét (hinh 1.9).
Kich thudc miéng do a dugc xac dinh véi ring ¢ goc an khdp goc a = 20°.

Bdng hd doc

/}\ 56 réng cén do

Hinh 1.9. Str dung pan me do rangdic biét do d6 déu cia ring
- S6 rang bao d¢é kiém tra phap tuyén chung ctia ring banh riang:

Z=Efn,_,
" 180°

Z,+05

- Khoang phép tuyén chung kiém tra ring banh ring:

W =m,[1,476 (2Z,-1) + 0,014. Z ]

Ngoai ra dé dam bao d6 chinh xé4c cua rang ta con st dung mot loai thudce cap dé
kiém tra chiéu day cua banh ring voi hai thang thudce dimg vathang thuée

I}
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ngang (hinh 1.10). Dung loai thudc cap nay dua ham do cua thudc kep vao
sudn rang voi chiéu cao(h’), do day cung twong tng véi chiéu day rangday
clia ring & vong tron nguyén ban, roi doc thang thudc ngang véi kich thudce
chiéu day ring da duoc xac dinh & trén (S = 1.57m).

Hinh 1.10. Kiém tra chiéu

Kiém tra sw dn khép.
Pé kiém tra sy dn khép cua banh ring try rang nghiéng sau khi phay, s dung

cac banh rang cung loai (cing modun) nhung nguoc hudng xoan. Lap trén hai
truc song song c6 gia do, dung tay, hoac mdt luc quay nao d6 cho cac banh
rang chuyén dong, xem xét va cho két luan: Em, khong ém, nhe, khong nhe
hodcning,. Pbi voi hai banh ring cing hudng xodn thi duge dat vudng goc
v6i nhau. Trong cac trudng hop néu sta chita duoc thi tién hanh phay lai,
hodc bang cac phuong phap khac nhu: Ca ring, sira rang, mai danh bong.

. V& sinh cong nghiép.

Cat dién vao may

Théo chi tiét , dao ,dau phan do ,u dong , diéu chinh may vé vi tri ban dau
Lau sach dung cu do, dao , dung cu géa dé ding noi quy dinh

Piéu khién céac co cau chay dao vé vi tri an toan

Tra dau bao quan 18n bang may

Vé sinh may, thiét bi va noi lam viéc

CAac buoc thuc hién phay banh rang tru rang nghiéng

TT Buéc cOng viéc Chi dan thuec hién
1. | Nghién ctru ban vé& - Poc hiéu chinh X4c ban v&
- X4c dinh dugce: BDuong kinh dinh rang
{ (Di), chiéu day ring, médun (m) sb
\ rang (z), chiéu cao rﬁng (h), bu;’éc xoén~
\ (s), goc nghiéng (B), so vong 10 va so 10
m/l WY ) | can quay, banh ring thay thé, hudng
= = = _ _ xoan, vat lidu cua chi tiét gia cong.
\ - Chuyén hoa céc ky hicu thanh cic

kich thudc gia cong twong g

i
¥
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Lap quy trinh cong nghé

- Néu rd thir tu cac budce gia cong, ga
dat, dung cu cit, dung cu do, ché do cat
va tién trinh kiém tra

- Tinh toan dung va du cac thong sd
hinh hoc can thiét cho mot banh ring
nghiéng

Chuén bi vat tu, thiét bi, dung
cu

- Chuan bj may, chuan bj day du: Dung
cu gé, dung cu do kiém, dung cu cat,
phoi, gi¢ lau va bao ho lao dong.

- Dau b6i tron ngang mirc quy dinh
Tinh trang may lam viéc tbt, an toan

Ga lap dao

- Lau sach truc g4, 6ng 16t, then, dao

- G& dao trén truc chinh dang vi tri va
dung yéu cau ki thuat
Po dao mit dau cho phép < 0,1mm

G4 phoi va lay tam

Dao Mi vit déu

- X4c dinh dtng chuan ga

- G4 phoi trén dau phan d6 va mdi tam
dung yéu cau k¥ thuat.

Lay tam phoi bang miii vach dau

Lap banh rang thay thé

- Xac dinh du banh rang va dang vi tri
clia cac banh rang thay thé trén chac
ga, phu hop v6i budc xoan va chiéu
X0an.

Céc banh rang an khép sit, déu va ém
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Dao phay modun lap

trén truc chinh

Vanh du xich mam
xoay ban may

- Chon ché dd cat hop 1y

- Xoay ban may (hoic dau dao) di mot
goc bang goc xoan va dung hudng
xoay.

- Puong tam dao tring voi diém giira
duong tdm phoi.

- Thuc hién dang trinh tu va phuong
phap phay banh rang nghiéng

- Pung sb rang, déu, ding hudng
nghiéng

- An khép sit, ém voi banh rang cling
mo dun

Kich thudc sai 1éch + 0,05 mm

Kiém tra hoan thién

Bxing hé doc

Khung thudc

/\\ 58 réing cdin do

Kiém tra tong thé chinh xac

+ Kiém tra khoang phép tuyén chung
bang ban me do ring chuyén dung

+ Kiém tra bé day rang bang thudc do
chuyén dung

+ Kiém tra banh ring bang may do
- tong hop rang Thyc hién cong tac
vé sinh congnghiép

- Giao ndp thanh pham day du

Ghi s6 ban giao ca
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Thang thudc dimg

Thang thutc ngang

I O T

[

whedatalugtonel

il

Ham do

Béu réng/< -,
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Cau Héi Bai Tap

1) Thé nao 1a médun chéch va mddun that cua ring xodan ? Chlng quan hé véi
nhau nhu thé nao ?

2) GOc xodn cla rang duge xac dinh nhu thé nao?

3) Hay néu trinh tu phay banh riang xoin? Piém khéc biét so véi phay béanh tru
rang thang la gi ?

4) Tu chon mot vi du dé tinh toan, chon dao, chon va lip banh rang thay thé.

5) Phén tich nguyén nhén cua tirng dang sai hong khi phay banh rang tru rang
nghiéng, tim bién phéap dé dé phong va sira sai.

6) Hay tinh toan va tién hanh phay mot banh riang tru rang nghiéng biét:
Dp = 60mm; m, = 2.5; gbc xoan = 25° T = 6; N = 40; ¢ profin gbc oy = 20°,
fo = 1; C = 0,25m, céc banh ring thay thé co hé 4; cac vong 13 trén cac dia chia
c6 céc vong 16 tir 15 dén 49.

7) Hay tinh todn va tién hanh phay hai banh ring tru rang nghiéng an khép
biét:co profin goc ooy = 20°, fo = 1; C = 0,25m,, Dp; = 70mm; m, = 2; goc xoan
=25% T = 6; N = 40; ty s6 truyén giira hai banhrang |3 i = 1/3; cac banh ring
thay thé c6 hé 4; cac vong 15 trén cac dia chia c6 cac vong 16 tir 15 dén 49.
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BAI 6: PHAY RANH XOAN

Gidi thiéu:

Ranh xodn trén mat tru 12 mot loai rinh ¢6 dudng sin quén quanhtruc nhu

Dao phay rang xodn, miii khoan xodn, truc xodn v v... Ranh xoin duoc ché tao

chu yéu theo phuong phap chép hinh, doi luc c6 nhitng dang xodn dic biét ngudi

ta cO thé ché tao theo phuong phéap bao hinh.

Muc tiéu:

- Xac dinh duogc cac thong s6 co ban cua rianh xoén.

- Trinh bay dugc yéu cau k§y thuat khi phay ranh xoan.

- Phan tich dugc phuong phap phay trén may phay diing, may phay ngang.

- Luva chon dugc dung cu cit, dung cu kiém tra, dung cu ga phu hop.

- Lua chon duoc ché d6 cat khi phay.

- Tinh toan va lap dugc bd banh ring thay thé khi phay ranh xoan.

- Van hanh thanh thao may phay dé phay ranh xoan dung qui trinh qui pham
dat cép chinh xac 10-8, d0 nham cép 4-5, dat yéu cu k¥ thuat, dung thoi gian
qui dinh, ddm bao an toan cho ngudi va may.

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

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

Noi dung chinh:

Khéi niém va cong dung:

Ranh xodn duoc hinh thanh trén mit tru dugc st dung kha rong réi trong
nganh ché tao may ciing nhu dung dé lam dung cu cat nhu dao phay rdnh
xoan, mili khoan vi ring trudc chua cat xong thi ring sau da vao khép, ldc
nao cilingco s6 ludi cat nén qua trinh cat dién ra rat ém, tao nang suét cao va do
bong tot.

Phan logi:
Ty theo chirc nang lam viéc cua cac chi tiét ma cau tao cta ranh xoin
0 hinh dang khac nhau:
- Theo dang ranh dang than khai, dang culit
- Theo dang ranh c6 bién dang hai sudn ring thiang hoic nghiéng theo motchiéu
nao do.
1. Cac thong so co ban ciia rinh xodn
1.1. Goc chan ranh: La géc duoc tao boi goc cua dao gia cong ranh ky hiéu o
1.2. S6 rénh: La s6 dudng vao ranh trén mat dau truc
1.3. Pudng kinh tiép x(ic
1.4. Khoang tiép xUc



86

1.5. G6c nghiéng: La goc hop boi giita rdnh xoan véi duong tdm doc mit tru

1.6. Hudng nghiéng: L& hudng di cua rdnh xodn theo chiéu doc mit try. CO
huéng xoén trai vahuéng xoan phai

2. Yéu céu ky thuat khi phay ranh xoén.

* CAC y8U cdu kj thudt:

Réanh c6 d bén moi tot

C6 do cung cao, chéng mon tét

Tinh 6n dinh, khong gay on.

Hiéu sudt 1am viéc 16n, ning suit cao.

* CAc diéu ki¢n ky thudt khi phay ranh xodn:

Kich thudc ciia cac thanh phan co ban cta ranh xoan nhu: GOc xoan,budc

xodn, bién dang xodn.

Sé ranh dng, goc xodn va budc xodn ding theo thiét ké.

Do nham dat cap 8, dén cap 11 tic la Ra= 0,63 - 0.08 2 m.

Kha ning lam viéc, hodc tham gia cat got tot

3. Chon dao phay goc dé phay ranh xoan:
Nguyén tic chon dao phay goc dé phay rdnh xoan la dao phay goc don

hodc dao phay géc kép c6 goc ¢ cua dao bang o cta chan ranh.

n/vong

Chiéu xoay
phoi

Chiéu xoay \
Phéi

Hinh 2.1. St dung dao phay goc kép
a) Phay ranh xodn phdi
b) Phay ranh xodn trai
Khi chon dao phay géc don, hodc dao phay goc kép dé phay ranh xoén.
Dao phay duoc lip trén truc ngang va khong dich chuyén goc nghiéng cua dao.
Boi vi goc nghiéng dugc tao bdi phdi nghiéng mdt goécnhu da néu 6 trén,
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Chon dao phay tru

Dbi v6i rinh xodn c6 bién dang xodn 16n, (budc xodan nho), kich thude
ranh 16n, ta thuong st dung dao phay tru, loai dao nay duogc lip trén truc
dang may phay. Khi phay, su hinh thanh cta rdnh xodn dugc Xac dinh
gidng nhu khi str dung dao phay dia. Tuy nhién viéc xoay phdi can thuc hién
nhu viéc st dung dao phay dia.

Hinh 2.2 Dao phay trutrén truc dung
4. Tinh toan phan do
Tinh va chon dia chia dé cho phU hop véi s6 rdnh cdn phay

Tinh n theo cdng thirc: | _ N _ 40 chon s6 vong chén va so 16 1¢ ding véi s
phan can chia (z) trong trubng dop sb ranh (Z >1). (Néu truong hop khdng
chia hét ciing phdi tién hanh chia theo cdc phwong phdp khdc nhwe: Vi sai hay
chia phue tap).

5. Phwong phéap gia cong

Nguyén tic hinh thanh ranh xodn.

- Chuyén dong tinh tién doc chinh 1a chuyén dong chay dao doc

- Chuyén dong xoay tron cua phoi quanh truc

Tinh toan chuyén déng khi phay ranh xodn.

Hai chuyén dong d6 xay ra dong thoi cing mét luc véi ty 1& nhit dinh ma
trong qua trinh tinh toan x4c dinh dugc. Sao cho trong cung mot thoi gian phoi
quay dugc mot vong thi phéi ciing tinh tién dugc mot khoang bang budc xodan S
ctia ranh xodn trén banh tru. Chuyén dong tinh tién doc truc, (chinh Ia chuyén
dong doc ctia ban may). Pong thoi tirchuyén dong doc d6 két hop véi bo
banh ring lip ngoai truyén chuyén dong tir truc vit me dén tryc phu tay quay
gitp chophdi chuyén dong quay tron theo ty 1& duoc xic dinh. BO banh ring
thay thé nayphai dugc tinh todn va lap dit ding vi tri.
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Chigu chuyén déng
A cla dao

Phoi vifa xoay
wifa tinh tign

Hinh 2.3. Nguyén tac hinh thanhranh xodn.

Néu phay bang dao phay dia ring kép thi mit phang cta than dao phai nam
chéo theo hudng xién ciia ranh xoén dé cho mat cat cta ranh ¢ bién dang nhu
ludi dao, dong thoi dao khong bi ket khi phay chiéu sau ranh.
A B

2, T

L

#4— Dao phay

c
D

Hinh 2.4. Huong chéo cua dao rang képva cdc yéu to cua ranh xoan

Trén (hinh 2.4) thé hién hudng chéo cua dao trén truc chinh cing chiéu
v6i hudng chéo cua rinh cac yéu to ciia rdnh xoan nhu: Budc xoan (S); chu vi
ctia phéi (nD); goc xoan (PB).

Tinh b banh réing lip ngoai.

Khi ta quay ban may ngang di mdt vong bang budc ren vit me (t), thi ban
maychuyén dong tinh tién doc truc, qua bo béanh ring lip ngoai @ £

truyén chuyén dong cho truc phu caa dauchia quay. Tir truc phu dé)u éi]ia, gua
cac cip banh riang con ¢ ti sé6 1:1 (khdng anh hudng dén tinh toan), téi bo
truyén banh vit truc vit (K) ¢6 ty s6 40 : 1, (cling c6 thé 1a 60:1) truyén dén truc
chinh lam phéi quay. Céc banh ring ldp ngoai duoc tinh todn cin cr vao cac yéu
t6 cu thé nhu: Budc xodn; goc xoan; duong kinh phéi va budce vit me ban may
duogc phay. Huging Huéng tién

phéi xoay —s—— cia ban may
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Hinh 2.5. So d6 déng khi phay ranh xodn
Tir phuong trinh truyén dong (hinh 2.5) trén, ta rat ra cong thic tong quat
khi tinh banh ring thay thé:

._ NI, . ._Pm
1= hoic 1= —

Trong do:
i - 12 ty sb truyén ctia bo banh rang 1ap ngoaiT - 1a budc ren cia truc vit
me ban may
Px - 1a budc xo0dn cta banh ring tru ring nghiéng can gia cong
N - 1a ty sO truyén giita truc vit va banh vit trong bo truyén ciia dau
phan do (thuong N = 40)
Pm = T.N duoc goi 1a s6 dic tinh ctia may phay, (thuong Pm = 6. 40 =
240). Néu trong trudng hop Pm va Px dugc do theo hé Anh thi duoc
quy d6i ra don vi hé mét bang cach nhan véi 25.4.

< , | SR A A . e re a < re
Sau khi tinh toan dé€ co ty so truyén dong 1, ta viét dudi dang o hoac duoi

a_cC A s 1A \ Ao oo ST XA
dang Exa Nhu the 1 ludn trong truong hop to1 gidn, ta co tir s6 1a a va mau so

la b. Cac banh riang nay nhat thiét phai c6 trong hé banh ring c6 san & trong
phan xuong (kém theo may) theo hé 4 va h¢ 5. Con trong truong hop phai chon
hai cip banh ring thay thé thi ta phai sir dung a, b, ¢, d v6i gia tri phan sd khong

2. . 2 A s A Ld ., £ A , s A A M
doi. Co thé phan tich phan so o tor ty so truyén goc tao ty sO truyén con bang

a ¢
— X —,
b d

a 4 a c 2 2 a 3 6 a c¢c 3 2
bdu: =32 g3 Mo =TT g T

Sau khi duoc tich cta hai ty sé ¢ dang toi gian khong thé chia nho dugc
nita. Ta ¢ thé tim boi s6 chung ctia chiing sao cho con s6 phi hop vai s6 ring
ctia cac banh rang c6 sin theo may, (ty sé d6 khong dugc thay d6i gid tri giira tir
s6 va mau sb).

Trong vi duy trén ta c6 thé chon:

-NéuE 4. g=4—“3vv theo hé 4 va hé 5: E=4—O=@vv.
b 3 24 36 b 30 45

“Néu 2xE- Z Zzﬁ 5—6vvtheohe4vahe5 ay c_20_ 50
b d 3 1 36 28 b d 30 25

Ta xét mot vi du cu thé nhw sau: Hay tinh toan b banh rang 1ap ngoai biét:
Px =120mm, T = 6mm, N = 40.
406 240 24 2

{ n . . NT I ..
Ap dung cong thic 1= — Thaysdévaotacd i= —=——=—=—
Px 120 120 12 1
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Néu sir dyng mot cap banh ring thay thé ta co: a_2_20_50_56_6b4
b 1 20 25 28 32

Khi st dung hai cip banh ring thay thé ta co: %x§=

2x1_40 X 4—0@ X S0 trong h¢ banh rang thay thé 5. Pé thuc hién duoc cac budc
1x1 20 40 30 50
tinh toan va chon banh ring thay thé, néu mot sd yéu tb chua co, thi phai thyuc
hién tinh toan nhu: Géc nghiéng (hoic con goi la goc xoan), hay budc xoin Px,.
Lip bp banh ring lip ngoai va xoay géc nghiéng ban mdy khi phay rinh
xodn.
Céch Idp banh rang lip ngoai
a) Yéu cdu
- Xac dinh dtng vi tri gitra banh chu dong va banh bi dong
- Hudng xoan dung véi thiét ké
- Céc banh rang truyén dong €ém, nhe nhang.

N

o (=)
Tay quay, dia
Chiéu truc chia
chinh
- b
Hudng xoay
L] phd
> - = Z
Hudng ban may }
X T 7
\
* iLP‘.'}\ ' ?

Hinh 2.6 Hé thong: My, dao khi sir dung hai banh rang ldap ngoai a,b va
1 banh rang trung gian Z
b) Cdch ldap

Khi chi dung mdt cdp banh rang %, thi a 1a banh rang la chi dong, lap &

dau vit ban may doc; con banh ring b 1a bi dong, lip ¢ dau phy cia truc chia.
Pén day xay ra hai trudng hop.

- Mubn c6 huéng xoan trai, can lap thém mot banh ring trung gian c6 so ring
bat ky mién 1a ndi dugc truyén dong gitta banh rang a va banh rang b (hinh
36.2.4) lam nhiém vu bic cau. Sb ring cua banh ring trung gian co thé 1ay tuy ¥,
mién 13 cing modun (cd ring) va dudng kinh vira da bic cau. Néu sir dung 4
banh rang a,b,c,d, thi a lép vao dau truc vit me ban may; d lép vao truc phu tay
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quay; con hai banh rang b,c (c6 thé goi la banh rang trung gian) va dugc lap nhu
(hinh 36.2.5) cach ldp nhu sau: Banh ring b khép véi a, con ¢ cing truc véi b
nhung an khép vai d.

- Muén c6 hudng xodn phai, ta lip hai banh ring trung gian dé du ciu ndi va dé
cho a, b nguoc chiéu chuyén dong (vé nguyén tic thi khong c6 banh ring trung
gian ndo ciing dat huéng xoan phai, nhung vi giita vit me ban may va truc phu
dau chia c6 khoang cach khé xa, can phai ¢ cau trung gian)

Chii y: Khi sir dung sé banh rang trung gian cho cau ndi ta phai hét sirc than
trong trong viéc xdc dinh chiéu quay cia ban mdy so véi chiéu quay cia truc
chinh dau chia d6. Ldp cdc banh rdng trung gian phdi dn khdp tét, khéng hé
qud (va ddp on ao) va ciing khéng cing qud (chay bi ket rang), ldp then tot, xiét
mii dc, b6 mé vao rdng va truc trung gian.

Hinh 2.7. Céch lap 4 bdanh rdng lapngoai
Xoay ban may
Pé phay ranh xoin ngoai nhimg budc tinh toan cac thong s, cac thanh

phan can thiét, cach tinh va xac dinh vi tri ctia b banh ring lip ngoai, ta con
phai xoay ban may di mot khoang twong duwong véi goc nghiéng rinh xodn
nhung chiéu xoay theo chiéu nguoc lai. V7 du néu 1a huéng xoédn co chiéu 1 trai
ta xoay ban may cung véi chiéu kim déng hd, nhu: (hinh 36.2.6). Con truong
hop st dung dao phay tru dliing ta phai xoay truc chinh di mgt goc twong tng vi
gdc nghiéng ctia rinh xoan va chiéu xoay tuong ty nhu cach xoay ban may.

Pé xac dinh goc xodn, khi khai trién ciu trGc cua ranh xoan (hinh
36.2.2), ta thdy AC 1a chu vi ctia phdi (#D), BC 1a budc xodn (Px), goc
ABC 1a goc xoan (B).
Theo tam giac luong ta co:

tgs = % (tra bang, duoc B)

Trong thyc té, ta cé thé coi & 1a goc xoay chéo ban may. Song khi phay rdnh
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xoan c6 budc xoan 16n thuong xdy ra hién tuong an lem vao phia trong (nhat 1a
khi dao phay c6 duong kinh 16n). Vi vy, goc xoay ban mdy phai co trj s6 (51)
duoc tinh theo:
tgp, =tgp.cos(6 + y)
Trong do: 6 - goc dao phay goc kép dung dé gia cong
y - goc trude cua ranh can phay

S

Bao phay modun lap
trén truc chinh

Vanh du xich mam

xoay ban may : g

Hinh 36.2.6. Cach xoay ban may mét goc B
dé phay ranh xoan nghiéng trai

Vi dy: Phoi hinh tru ¢6 duong kinh 75mm, can phay ranh xoan c¢6 budc xoan
300mm. Géc xoay ban may binh thuong () nhu sau:
D 31475 o
tgf="g ==, ~0785> /=380
Néu dung dao phay goc kép c6 9= 55°, ranh can phay c6 goc trudc y=5°
, thi géc xoay ban may (3,) sé la:
tg,3, =tg3.cos(6 + y) = tg38°10'.cos(55° +5°)
=0,85.0,5=0,3925
= B, ~21°25
Luu y: Khi xoay ban mdy, can chii ¥ huéng xoay phit hop véi hwdng xodn ciia
ranh.
5.1. Gia cong trén may phay dirng van nang
5.1.1. Ga ldp, diéu chinh ddu phin dp
+ Ga u chia va u dong 1én ban may (u chia ga sat dau ban may)

+ Lap bo banh rang thay thé %xg diéu chinh u chia tao rdnh nghiéng banh ring

khi phay.
+ Piéu chinh com pa cit dém 13 chia ring trén dia chia gian tiép.
+ G4 phoi, ra tron, vach ddu tdm chia d6i phoi (Qua trinh ga phoi, vach dau tim
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chia doi phoi va diéu chinh vi tri dao — phoi phai diéu chinh chac g4 banh ring
thay thé L dé banh ring ¢ tach khoi banh ring d va déng chdt him K vao dia
chia gian tiép).
5.1.2. G4 ldp, diéu chinh phoi
G4 phoi va (Idy tam néu can).

G4 phdi trén truc ga bﬁng cap tdc va sur dung hai miii tam, hodc mam cap 3,
4 chau giira dau chia va y dong ctia may phay van ning. Dung phdn mau cha lén
bé mit phodi va tién hanh lay tdm (néu can) theo phuong phap chia dudng tron
thanh 2 hodc 4 phan déu nhau trén duong tron
5.1.3. Gé ldp, diéu chinh dao.

Chon dao phay tru pht hop véi bién dang ranh. Ga dao trén truc chinh, siét
nhe, diéu chinh va siét chit dao.
5.1.4. Piéu chinh may.

Xoay ban may mot goc B sang trai hodc sang phai phu thudc vao hudéng cua

ranh xo0dn va bang goc xoan cua ranh xodn
5.1.5. Cat thir va do.
Chon toc do truc chinh va lwong chay dao
Tra bang ché do cat:
-Tién hanh phay thir
- B4 trf hai cir g161 han chay dao ty dong & ban dao doc.
- Chon chiéu sdu cét

Cho dao tién gin phoi roi dua tdm dao trung voi tim phoi. Dich chuyén ban
may lén cho dao cham vao phoi, dua dao lui ra ndng ban may 1én Mot khoang
(0.1- 0.12mm). Sau d6 khoa ban may ngang va ding may. Cat thar nhu vay
chiéu sau cit tao thanh vét mo trén sudt chiéu dai cua ranh xodn va chu vi cua
chi tiét gia cong . Chia rang th nhu vay s& vira kiém tra dugce d6 chinh xac cta
u chia, vira kiém tra duoc hudéng nghiéng cua ranh xodn. Chiéu sau cit dugc
chon phu thudc vao tinh chét vat liéu gia cong va dg chinh xéc.
- Chon phuong phap tién dao: Theo hudng tién doc
- Chon phuong phéap phay: Theo phuong phap phay nghich
5.1.6. Tién hanh gia cong
- Sau khi chia rang thtr, diéu chinh tiép chiéu siu cat va phay lan lugt timg ranh
Chuy:
- Khi chia ranh thir cling nhu khi phay ranh, trudce khi [ui dao tré vé vi tri ban
dau dé chia rang phai ha ban may cho dao 1én cao méi duge 1ui dao véi dao (dé
dao khong cit loét rong ranh xoan).
- Qua trinh tién dao cat got, lui dao phai luén chil ¥ quan sat dam bao bo banh
rang thay thé diéu chinh u chia an khép déu, chét K tach khoi dia chia, chét C
trén tay quay M phai cam chic vao dia chia.
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5.2. Gia cOng trén may phay ngang van nang
5.2.1. G4 ldp, diéu chinh dau phin dp
+ G4 y chia va u dong 1én ban may (u chia ga sat dau ban may)

+ Lap bo banh rang thay thé %x% diéu chinh u chia tao ranh nghiéng banh ring

khi phay.

+ Piéu chinh com pa cit dém 13 chia ring trén dia chia gian tiép.

+ G4 phoi, ra tron, vach dau tam chia doi phoi (Qua trinh ga phoi, vach diu tdm
chia d6i phoi va diéu chinh vi tri dao — phéi phai diéu chinh chac ga banh ring
thay thé L dé banh ring ¢ tach khoi banh ring d va déng chdt him K vao dia
chia gian tiép).

5.2.2. G4 ldp, diéu chinh phoi

G4 phoi trén truc ga béng cap tdc va sur dung hai miii tm, hodc mam cdp 3,
4 chau gitra dau chia va u dong ctia may phay van niang. Dung phin mau cha 1én
bé mit phoi va tién hanh lay tim (néu can) theo phuong phéap chia dudng tron
thanh 2 hoic 4 phan déu nhau trén duong tron.

5.2.3. Ga ldp, diéu chinh dao.

Chon dao phay dia, goc kép, phu hgp vai bién dang ranh. G4 dao trén truc

chinh, xiét nhe, diéu chinh va xiét chit dao.

5.2.4. Piéu chinh may.

Xoay ban may mot goc B sang trai hodc sang phai phu thudc vao huéng cua ranh
xoan va bang goc xoan cua ranh xoan (Hinh 36.2.6)

5.2.5. Cat thir va do.

- Chon tbc d6 truc chinh va luong chay dao: Tra bang ché do cét

- Tién hanh phay thu

- B4 trf hai ci €101 han chay dao tu dong & ban dao doc.

- Chon chiéu siu cit.

Cho dao tién gin phoi roi dua tdm dao trung voi tim phoi. Dich chuyén ban
may lén cho dao cham vao phoi, dua dao lui ra ndng ban may 1én Mot khoang
(0.1- 0.12mm). Sau d6 khéa ban may ngang va ding mdy. Cit thir nhu vay
chiéu sau cét tao thanh vét mo trén sudt chiéu dai cua ranh xodn va chu vi cua
chi tiét gia cong . Chia rang thir nhu vay s& vira kiém tra duoc do chinh xac cta
u chia, vira kiém tra dugc hudng nghiéng cua ranh xoan. Chiéu sau cat duoc
chon phu thudc vao tinh chét vt liéu gia cong va dg chinh xéc.

- Chon phuong phap tién dao: Theo hudng tién doc

- Chon phuong phap phay: Theo phuong phap phay nghich

5.2.6. Tién hanh gia cong.

- Sau khi chia rang thtr, diéu chinh tiép chiéu sau cat va phay lan luot timg ranh
Chuy:
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- Khi chia rinh thir cling nhu khi phay ranh, trudc khi [ui dao tré vé vi tri ban
dau dé chia rang phai ha ban may cho dao 1én cao méi duge 1ui dao véi dao (dé
dao khong cit loét rong ranh xodn).
- Qua trinh tién dao cét got, lui dao phai ludn chi ¥ quan sat dam bao bo banh
rang thay thé diéu chinh u chia an khép déu, chét K tach khoi dia chia, chét C
trén tay quay M phai cam chic vao dia chia.
Cho may chay thir chiéu xoin da chinh xac, phu hop chua rdi vin tay quay tir tir
cho dén khi dao bit dau cét, st dung hé théng ty dong ban dao doc. Khi phay
xong mdt ranh rang, ha ban may xudng mot khoang 16n hon chiéu sau cit dé
tranh dao tiép xuc véi chi tiét khi dao vé (su ly khai dai dc, vit me). Xong méi
cho ban chay nguoc lai cho dao roi khéi mat dau chi tiét. Ding may chia do
sang rianh khac (néu z >1), rdi tiép tuc phay rdnh méi. Tang chiéu sdu cat va tién
hanh phay cho dén hét kich thudc chiéu cao.

Luu y: - Phwong phdp phay rdnh xodn (tham khdo bai phay banh rang tru rang

nghiéng bai 36.1
6. Céc dang sai héng, nguyén nhan, bién phap dé phong:

Cacd . A . \ s
s:ichéal?gg Nguyén nhan Cach phong ngira va khac phuc

1. Huong |- Do tinh toan banh riang lip | - Néu phay xong roi méi phat hién
xodn sai. |ngoai va xac dinh hudng | duoc thi khong sira duoc.

x04n sai.

- Lap sai vi tri cia cac banh
rang thay thé hoic s dung
banh rang trung gian khong
ding.

- Muén dé phong, trude tién 1a phai
nim ving quy tac chiéu xodn khi
phay.

- Than trong trong viéc xac dinh
huéng xoay cua ban may, va vi tri
chinh xac.

- Nén kiém tra can than két qua bang
cach phay thir mot vach mo trén chiéu
dai phoi r6i kiém tra lai, néu thay ding
moi phay.

2. Budce - Do trong qua trinh xac dinh | - Poc va xac dinh chinh xac cac thanh
xodn, goc | c4c thong sd hinh hoc khong | phan, théng sé hinh hoc ctia mot rinh
X04n, ding, hodc co thé doc sai cac | xodn. Goc xodn, budc xoin.

khong s6 lidu lién quan dén cac |- Tinh toan bd banh ring lip ngoai
dung thiét |thanh phdn cia mot ranh | chinh x4c ké ca cac vi tri ldp banh
ké. Xoan. rang.

- Tinh toan ty sb truyén cia
bd banh ring lap ngoai khong
chinh xac, hoac lép sal vi tri

- Kiém tra chat ché va theo ddi thuong
xuyén bo banh ring lip ngoai trong
qua trinh phay.
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Cac dang
sai hong

Nguyén nhan

Cach phong ngira va khic phuc

khi xac dinh chiéu xodn cua
banh rang.

- X4c dinh goéc xodn khong
dung, hoic xoay nham sb.

- Trong qua trinh phay bd
banh ring chuyén dong
khong sudt (bi ket vao mot
thoi diém nao do)

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

- Luo6n than trong trong thao tac.
- Nén phat hién sém dé co cac dinh
huéng khic phuc.

3. Rénh
khong
dang kich
thuoc, sai
sb ranh

- Chiéu sau cua rianh khong
ding co thé can, c6 thé qua
sau, do thao tac sai khi su
dung cac vach khic do cua
ban may.

- Sb dau méi (s6 rinh) khong
dung, Do tinh nham s6 vong
16 trén cac dia chia, hodc thao
tac sai trong qué trinh phay.

- Néu phay sau ro6i méi phat hién duoc
thi khong stra duogc.

- Mubn dé phong, trudc tién 1a phai
kiém tra khi phay thir, phay pha.

- Than trong trong viéc tinh toan s 15
trén cac vong 16 cua cac dia chia tuong
tmg v6i sb rinh, thao tic than trong,
chinh xac.

4. Rénh
khong
dimg bién
dang

- Chon nham dao c6 thé 16n
qud, hoac khdong dung bién
dang ranh, trong truong hop
nay thi khong stra dugc.

- Trong truong hop chon dao
ding, nhung chon gbéc xoay
ban may sai van dan dén bién
dang ranh sai vi khi cat no s&
mé rong vé mot phia nao do.

- Néu phay ding chiéu sau réi méi
phat hién dugc thi khong stra dugc.

- Muén dé phong, trude tién 1a phai
kiém tra khi phay thtr, phay pha.

- Than trong trong viéc chon dao phay
rénh.,

- Thao tac than trong, chinh xac.

5.D0
nhan kém,
bé mat
khong dat

- Do chon ché do cit khong
hop 1i (chi1 yéu 14 lugng chay
dao qua 16n, ma van toc cit
thi thap).

- Do ludi dao bi cun (mon
qua muc do cho phép), hodc
dao bi 1éch chi vai rang lam

- Chon ché d9 cat hop 1y gitta v, s, t.

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

- Luén thyc hién tét do6 ctng vimg
cong nghé: Dao, dd g4, thiét bi.

- St dung dang ché d6 bdi tron, lam
nguoi.
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Cac dang

sai héng Nguyén nhén Cach phong ngira va khic phuc

viéc. - Khoa chét cac vi tri ban dao khong
- Do ché d6 bdi tron bang | can thiét.

dung dich lam ngudi khong
phu hop, hé théng cong nghé
kém ciing chic.

- Khong thuc hién cac budc
tién hanh khoa chit cac phu-
ong chuyén dong cia ban
may.

7. Kiém tra san pham.
7.1. Phwong phap kiém tra
Str dung thudc cip, pan me do rang kiém tra cac kich thudc nhu: Puong
kinh, Khoang phap tuyén chung, chiéu day ring, d6 nham bang so sanh.
7.2. Kiém tra sdn pham
Pé kiém tra budc xoan ta st dung dudng, thudc do goc va dung calip gidi
han, hodc thudc cip, panme dic biét (tham khdo bai 36.1) dé kiém tra chiéu
rong, chidu day cua ramh.
8. V¢ sinh cong nghiép.
Muc tiéu:
- Biét duoc trinh tu c4c budc thyuc hién vé sinh cong nghiép;
- Thuc hién dang trinh tu dam bao vé sinh dat yéu cau;
- COy thire trong viée bao vé dung cu thiét bi, may méc.
Trinh tu thuc hién:
+ Cit dién trude khi lam vé sinh.
+ Lau chui dung cu do.
+ Sép dat dung cu ding noi quy dinh.
+ V& sinh may may va tra dau vao c4c bé mit 1am viéc cuia may.
+ Quét don noi 1am viéc can than, sach s&.

- Lau chii may: Trudc khi lau chui may phai dimng may don phoi bang bang
x0, chdi mém, ding gié tdm dau mazat lau sach sau d6 dung gié kho, sach. Néu
nghi lau ngay phai bdi mot 16p dau ma Ién trén may dé chdng i rét.

- Tra dau mé: Thuong xuyén theo doi ddu m& qua mit bao dau dé kiém tra
hop téc do, hop chay dao c6 dau m& di dung luong quy dinh chua, néu thiéu
phai bosung cho du, trong truong hop 1au ngay dau m& cé nhitng hién tuong
bién chat, nén thay dau m& mdi. Ngoai ra phai cho dau vao cac bang truot doc,
ngang, I&n xudng va cac co ciu truyén dong khac vi du nhu: Co cdu xa ngang,
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khép ndi, kiém tra ddu md xem cé hién tuwong tic hé théng dan thi phai sira

chtra.

Trinh tw cac bwée phay ranh xoén

TT

Buwdc cOng viée

Chi din thue hién

1.

Nghién ctru ban vé

Ps

- Poc hiéu chinh xac ban vé

- Xé&c dinh duoc: Dang rdnh xoén,
duong kinh dinh, bién dang ranh, s6 dau
mdi (z), chiéu cao ranh (h), budc xodn
(S), goc nghiéng (3), s6 vong 16 va s 16
can quay (v6i s6 dau mdi 16n hon 1),
banh rang thay thé, xac dinh hudng
x0an.

- Vat liéu cua chi tiét gia cong

- Chuyén hoa céac ky hiéu thanh cac kich
thudc gia cong tuong Uing.

Lap quy trinh cong nghé

- Néu 10 thtr ty cac budc gia cong, ga
dat, dung cu cat, dung cu do, ché d6 cat
va tién trinh kiém tra

- Tinh todn dung va du cac thdng sb hinh
hoc can thiét cho mot ranh xoan.

Chuan bi vat tu thiét bi dung

cy

- Chuén bi dé‘ly du: May, dung cu ga,
dung cu do kiém, dung cu cit, phoi, gié
lau va bao ho lao dong

- Dau boi tron ngang mirc quy dinh

- Tinh trang may 1am viéc tdt, an toan

Chon dao, gé& lap, hiéu chinh

dao

- Chon dao phu hop véi ranh xodn can

gia cong.

- Lau sach truc ga, ong 16t, then, dao

- Ga dao trén truc ngang, (truc dung)
dung vi tri va dung yéu cau k¥ thuat.
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TT

Bude cong viéce

Chi din thyc hién

Géa phoi va lay tam

- X4c dinh dtng chuan ga

- G4 phoi trén dau phan d6 va mii tam,
hoac str dung cac dung cu ga khac dang
yéu cau

- Bo khdng ddng tdm cho phép <
0,Imm

- Lay tdm phdi (néu can) chinh xac.

Lép banh ring thay thé

- Xéac dinh du banh rang va lap dang vi
tri clia cac banh rang thay thé trén chac
g4, phl hop voi budc xoan, chiéu xoan.
- C4c banh rang an khép sit, déu va ém

Xoay ban may phay ranh xodn
trai

Xoay ban may doi véi truc ngang; xoay
truc dung bang dao tru dimg c6 goc
twong duong véi goc xoan va hudng
xodn nguoc lai.

Xéc dinh vi tri twong ddi giita dao va
phoi

Chon ché d6 cat hop 1y

Puong tim dao tring voi diém giita
duong tam phdi (néu can)

Thuc hién dang trinh tu va phuongphap
phay ranh xoan.

Puing s6 rdnh, déu, ding hudng
nghiéng

Kich thuéce sai 1éch + 0,05 mm.

Xoay ban may phay ranh xodn
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TT

Bude cong viéce

Chi din thyc hién

phai

Kiém tra hoan thién

- Kiém tra tong thé chinh xac

- Thuc hién cbng tac vé sinh céng
nghiép

- Giao ndp thanh pham day du

Ghi so ban giao ca
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CAU HOI VA BAI TAP
1) Nho phédi hop nhimg chuyén dong gi ma phay dugc ranh xoin trén
hinh try,phéi hop theo nguyén tac nao?

2) Lam thé nao dé chon dugc cac banh ring lip ngoai khi phay ranh
x0an
3) Céc banh rang duogc lép nhu thé nao, mudn dat duogc huong X04n

trai, hodc hudng xodn phai?

4) Trinh bay cac budc phay rinh xoén trai?

Co6 thé xdy ra cac dang sai hong gi khi phay ranh xoan? Phan tich nguyén
nhan cua ting dang sai hong khi phay ring xoan, tim bién phap dé dé phong
va sua sai.

5) Hay tinh toan céc thong sd va thanh phan ciia mot ranh xoan biét:
D =60mm; z = 3; B =450, T= 6; N = 40; cac banh rang thay thé ¢co hé 4; 5;
cac vong 13 trén céac dia chia co cac vong 16 tir 15 dén 49.

6) Hay tinh toan dé tién hanh phay ranh xoan biét: D = 65 mm; B =
300, Z = 5; vit me ban may t = 6; N = 40; cac banh rang thay thé co hé 4; 5
cac vong 13 trén céc dia chia co cac vong 10 tir 15 dén 49.
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