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BAI 1: PAU PHAN PO VAN NANG

Muc tiéu:

- Trinh bay dugc cong dung, cAu tao ctia dau phan d6 van nang.

- V& duoc so d6 dong cua dau phan dd van nang.

- Phan d6 dugc nhitng phan chia don gian.

- Tinh va ldp duoc bd banh ring thay thé khi phan d6 vi sai va phay ranh xoén.
- Lap va diéu chinh dugc du phan do trén may phay.
Noi dung:
1. Cong dung, cAu tao ciia dau phan dd van niing

1.1. Cong dung

- Chia @6 truc tiép, chia d6 gian tiép, chia d6 vi sai

- Chia d9 khi phay ranh xoan

- Truc chinh ¢6 kha ning xoay nghiéng mot goc dén 90°
1.2. Céu tao ciia dau phin do van ning




Hinh 1: Pau phan d6 van ning va phu ting kém theo

tay quay

Dia chia

Cénh kéo
Kim cai CaN.
Chi tiét gia cong

Hinh 2 :Cac bd phéan trong dau phan d6 van ning
* C4u tao dia chia:
Pia chia gdm mot hay nhiéu dia thép c6 khoan nhiéu vong 16 dong tam.
Cac vong 16 thuong 1a: 15; 16; 17; 18; 19; 20; 23; 26; 29; 30; 31; 33; 37; 39; 41; 43; 47,
49; 54
Trén dia 10 lép hai thanh det 1;3 ¢6 thé mé ra mot gdc, gidi han mot s6 15 nho vit 2 va 1o
x0 ép vao. thuong goi 1a hai canh kéo
Pia chia lap 16ng khong trén tryc tay quay va duoc cd dinh nhd mét chot khoa




2. So 0 dong dau phan d van ning

7 29

1.bia chga, 2.tay quay, 3.truc chinh, 4.banh vit z40, 5.vi tri 1ap banh ring thay thé, 6.truc vit
1 dau moi, 7.canh kéo, 8.cap banh rang con

3. Phén d¢ don gién
3.1. Cau tao

3.2. Phuwong phap ]
3.2.1. Phwong phap phén d¢ gian tiep
Goi n : s0 vong tay quay trong 1 1an phan d9g, z: s6 phan can chia



MGdi lan phan do, truc chinh can quay 1 goc bang 1/z vong ta c6 phuong trinh xich truyén
dong cho moi lan phan do:

40
n x————,n =—=—
zZ, V4 V4 V4

Vidu 1: chia 8 phan déu nhau , o o
Khi s6 vong tay quay chan; kim cai chi cam vao 1 16 c6 dinh khi phan d9, tai vong 10 bat ky
trén dia chia

40
nz?zsvg
Vidu2: z>40; cho Z =48
_40 5 S5 m 25
=—=—x— chom=5=>n=—vg
48 6 6 m 30

Ttc 1a quay tay 25 khoang trén vong 16 30 (c6 trén dia chia)
Vidu 3: z<40; cho Z =25
40 15 12

3
n=—=1 +—=K =1 +—
25 %25 %5 )

Tuc 1a quay tay quay 1 vong cong thém 12 khoang trén vong 16 20
Pé xac dinh sd khoang can chia, dung khoang m¢ ra cua 2 canh kéo (13 16 giGi han 12
khoang). Sau khi di cam kim vao 15, can xoay kéo dé xac dinh tiép khoang chia sip téi
4. Phan dg vi sai
Tuong tu nhu khi dung dau phan d6 gian tiép
4.1. Ung dung:
Dung trong trudng hop khong thé chia don gian
Vi du : cho z=51 ; z=67...( khong c6 dia chia c6 vong 16 51; 57)
4.2. Phwong phap phan d¢ vi sai
Trinh tu thuc hién
- Buédc 1: Cho mot s6 z' = z (z' ¢6 thé phan d6 don gian duoc)
- Budc 2: Tinh n tay quay theo z":

Sai sb khi phan dg theo z' dugc sua sai bang bo banh rang thay thé a,b,c, d theo cong thuc
tinh: oa.c N(z'-z) _ 40 (z'-2)
) b d z' z'

- Budc 3: Kiém nghiém diéu kién an khop: atb>c+(15+20) ; c+d >b +(15+20)

Céc banh rang thay thé gom c6:
+B0 5: 25; 30; 35; 40; 50; 60; 70; 80; 90; 100
+ B0 4: 20; 24; 24; 28; 32; 36; 40; 44; 44; 48; 56; 72...
khi z' > z = x >0 : dia chia phai quay cung chiéu tay quay
khi z' < z = x < 0: dia chia phai quay nguoc chiéu quay cua tay quay ( khi khong thoa

diéu kién trén, phai lip thém banh ring trung gian z0 dé ddo chiéu quay)

vi du : phan 51 khoang déu nhau chon z'= 50

s6 vong quay khi phan do (chon vong 16 30)




tinh todn banh rang tt:
kiém nghiém dk an khop
40+25>30+15 ; 60+30>25 +15 diéu kién thoa
7'< z nén dia chia phai quay nguoc chiéu tay quay
( truong hop nay phai lap thém banh ring trung gian z0 in khép giita banh ¢ va d)

5. Phan d9 phay ranh xoin
5.1. Tinh todn truyén dong

P S=nd.tana
tanl.§=ﬂ
S
@ a=90°-8
é _P,.i
Z, S
|

a = GOc ranh xoan
3 = Goc xoay ban may
S = Budc xoan



i = Ti s truyén cua dau phan do
Pv = Budc vit me ban may
Z1 = S6 rang banh rang chu dong (Z1, Z3)
Z2 = S6 rang banh rang bi dong (22, Z4)
Thidu 1:
Mot dao phay tru xodn c6 B =250
Z =9 rang, d = 80 mm
Cho 1=40, Pv =6 mm
Tim budc xoan S, bo banh ring thay thé va ntq

Gial:
a=90°-RB=90°-25°=65°
S =n.d.tano = 1.80mm.tan65° = 539mm ~ 540mm
Z, P,.i 640 240 4 32
Z, S 540 540 9 72
NP _40_g4_ 12
T 9 9 27
Thi du 2:
Mot chi tiet ¢6 d = 40 mm dugc phay 6 ranh xoan c6 budc xoan S =40 mm
Cho: 1=40; Pv=6 mm
Tim goc xoay ban B, bo banh rang thay thé va Ntq
‘o S 40
i => = _0,3184740.=174
Giai: tam —d"nd0 0,3184710=174¢

B=90 -a=90 1740 =722¢°
Z,_P.i_640_32_9656

Z S 40 1 3228

Ny 40210
5.2. Lip banh rang thay thé
- Tinh toan lap cap banh rang thay thé

Khi ta quay tay quay 1 vong ding bang budc vit me thi ban may dich chuyén mét doan, qua
b6 banh rang lip ngoai %x% truyén chuyén dong cho truc phu quay, qua cip banh ring con ti

s6 1:1 t&i bo truyén tryc vit 40:1 hodc 60:1 truyén dén truc ga phoi quay. Cac dp banh ring
1ap ngoai dugc tinh toan cin ¢t vao cac yéu td sau: goc xoan, budc xoan, dudng kinh phdi va
budc vit me ban may.

Tur phuong trinh truyén dong ta rat ra cong thic tong quét khi tinh todn banh riang thay thé:
i= NP hoac i = A
S S

Trong do:

i 1 ti s6 truyén b banh rang lap ngoai



P 1a budc vit me ban may

S 1a budc xoan cia banh riang nghiéng can gia cong

N 14 ti s6 banh vit va truc vit dau phan do thuong N=40. A = P.N = 6.40=240. Néu 1a hé Anh
thi ta d6i thanh hé mét bang cach nhan véi 25.4.

Khi tinh ti s6 truyén dong i ta viét duéi dang 2 hodc ﬁx%

Vi du: %=§ = %x% = %x% Sau khi tinh toan xong ta can t6i gian sao cho phu hop véi cac

cap banh rang c6 san theo may

Tur vi du trén ta c6 thé chon: < _4_ 2.8
b 3 24 36

Vi du: tinh bo banh ring thay thé 1ip ngoai biét: S = 120, P = 6mm, N = 40

Ap dung cong thirc : i = NP _40x6 2N 724 1
S 120 120 12 2

Néu sir dung 1 cip banh ring 2 _20_s0
b 1 20 25

Néu sir dung 2 cdp banh ring axE =ix1 =ﬂxﬂ .....
b d 21 20 40

Khi lap banh ring thi banh ring a 1a banh chu dong ldp & truc vit me, b 1 banh ring bi dong
lap & truc dau phan d6 dén day xay ra hai truong hop
- Khi phay rinh xoan phai thi can lap thém banh ring trung gian, banh ring khong can
sd rang, chi can ciing mo6 dun dé an khép nbi trung gian giira hai banh ring a, b. ciing chiéu

chuyén dong




Néu ranh xoan trai thi ta 1ap 4 banh tring trung giang dé du cau ndi hai banh ring a, b nguoc

mi 71
1

73

chiéu chuyén dong
Chii y: Chiéu xoay ban mdy, sau khi tinh toan bo banh ring lap ngoai ta cin xoay ban may
mot goc nghiéng cua banh ring nhung chiéu nguoc lai, vi du: néu hudng xoan cia banh ring

1 trai thi ta xoay ban may cung chiéu kim dong hd

Banh rang Z, lép trén vitme ban may, lép banh rang bi dong Z> trén truc phu u chia, banh
ring trung gian Zw lap trén chat ga, diéu chinh cho banh ring trung gian Zw an khép véi
banh ring chii dong Zi, sau d6 diéu chinh trac ga cho banh ring trung gian Zw an khop voi
banh rang bi dong Z»

- lap hai cap banh rang.

Lap banh rang cha dong Z; trén truc vitme ban mdy, 1ap banh ring bi dong Zs trén truc phu u
chia, banh ring Z» va Zs lap cing mét truc trén trac ga. Pidu chinh cho banh riang Z, an khép
v6i banh rang chi dong Zi, sau d6 diéu chinh trac ga cho banh rang Zs an khép véi banh ring
bi dong Za.

- 71 va Z3 banh rang chu dong.
- 7> va Z3 banh rang bi dong.
- Z1 lap & tryc vit me ban may.

so do lap banh ring thay thé



z 40
Truc chinh

z 25

z30

Truc trung gian
70=35

z 60

so dé ldp banh rang thay thé khi phan dé vi sai

6. G4, lap diéu chinh dau phén d9 trén may phay S
- Ga lap dau phén d9 trén may phay : Dung cya dinh vi, hi€u chinh bang dong hé so
- Bau phan d¢ dugc ga trén ban may phay thong qua bu 16ng

Cau héi on tap
1. Trinh bay phuong phap phén d6 don gian, vi sai ?
2. Trinh bay phuong phap phan d¢ ranh xoan. Cho vi du minh hoa?



BAI 2: PHAY CHI TIET DA GIAC.
Muc tiéu:
- Trinh bay duoc yéu cau k¥ thuat khi phay chi tiét da giac
- Vén hanh thanh thao may phay dé phay chi tiét da giac dung qu1 trinh qui pham, dat cp
chinh xac 8-10, 6 nham cip 4-5, dat yéu ciu k¥ thuat, ding thoi gian qui dinh, dam bao an
toan cho nguodi va may.
- Giai thich dugc cac dang sai hong, nguyén nhan va cach khic phuc.
- Rén luyén tinh ky luat, kién tri, can than, nghiém tic, chu dong va tich cuc sang tao trong
hoc tap.
Noi dung:
1. Cac thong s6 co ban ciia bé mit da giac.
- bam céc goc do gitra cac mat
- Pam bao bé mit phang va nhin bong
- Pam bao d6 can xtmg, déu nhau giita cic bé mit
2. Yéu cau k¥ thuat khi phay da giac
3. Phwong phap gia cong
3.1. G4 lip diéu chinh diu phan dd trén may phay
- Dung cya dinh vi
- Hiéu chinh bang dong ho so
- K§ thuat cam kim
+ Khi cidm kim phai nhe nhang , chinh xac
+ Truong hop quay qua 16 dinh cim kim, phai quay nguoc lai mot doan xong quay t6i cho
kim cam chinh xac vao 15
+ Phai tién hanh khir 46 ro cta dau phan do ngay trong vi tri dau tién cta phoi
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- Phoi dugce ga mét dau kep u phan d§ va mot dau chéng tam
- bam bao duong tam phdi song song vdi lugng chay dao S doc ban may
3.3. Ga lap, diéu chinh dao.
- Trude khi 1ap dao vao truc ga hodc bau dao phay ta can phai lau sach dao xong méi ga dat
dao
- Tuy theo kich thudc phdi ma ta st dung dao phay ngon duoc gé trén may phay ding hay
dao try nam gé trén truc g may phay van ning
- C6 thé sir dung ga 1 hodc nhiéu dao phay try nam ngang dé phay 1 1an hét bé rong mit can
phay
- Khi ga dao phai ¢am bao dao chic chan, khong dao.
3.4. Diéu chinh may.
Trén may khi phay, lugng chay dao S 1a khoang duong ma ban may di chuyén dugc trong
thoi gian 1 phut. Pon vi tinh 1a mm/ph.
Nhung chi yéu 1a lugng chay dao rang Sr 1a khoang duong ma ban méy di chuyén duoc
trong khi dao quay duoc 1 rang.
Quan h¢ gitra 2 dang chay dao néi trén nhu sau:

S =Sr.Z.N (mm/ph)

‘

-l

Thi du : Dao phay c6 8 rang quay 75 vg/ph véi lugng chay dao Sr= 0,1

S=0,1 mm.8.75=60 mm/ph
Téc @6 cat cling nhu lugng chay dao da dugc thyc nghiém va 1ap thanh bang voi cac tri so
dugc xac dinh voi cac didu kién cat got twong ddi thuan loi, Sau day 1a 1 bang ché do cat
dung cho cong vi¢c phay

n=751|?r

_

S=01%x8x75 :60mm/qu~

- biéu chinh chiéu quay tryc chinh cung véi chiéu xodn me cat ctia dao

11



- Piéu chinh sé vong quay cua tryc chinh theo cong thirc: n = 1000v/nd ‘
Thi du I : Biét toc dg cat da chon 1a 25 m/ph va duong kinh dao la 100 mm. Cén cho truc
may quay véi so vong la:
ne 1000.v _ 1000.25 — 80vg/ ph
n.d 3,14.100 . , .
Thi dy 2 : Dung dao phay dudng kinh 63 mm, quay 100 vong/ph. Tdc do cit khi phay 1a :
, _md.n_ 3,14.63.100
1000 1000

~20m/ ph

3.5. Cit thir va do.

- Cho dao tiép xuc vao duong kinh ctia phoi.

- Lui dao ra lay chiéu sdu cat theo du xich.

- Sau mdi lan cit dung thude cap dé kiém tra

- Sau khi cit thé dugc mot mat ta phan do theo cong thirc n= 40/z dé cat mit tiép theo.
- Dung ke goc hay thudc do van ning dé kiém tra cac goc cac mat da phay.

3.6. Tién hanh gia cong.

Téc do cat khi phay 1a khoang duong ma mot diém trén ludi cat ¢ xa tim dao nhét di chuyén
dugc trong thoi gian 1 phut.

* Trinh tu thuc hién

- Budc 1 : Nghién ciru ban vé

10
10
B
A
— i

- Budc 2 : Phay mat tur giac

- Budc 3 : Phay luc giac

4. Dang sai héng, nguyén nhan va bi¢n phap dé phong

4.1. Cac goc do giira cac bé mit sai
- Do phan d¢ sai

4.2. Khong dam bio d cin xirng, déu nhau giira cic bé miit
- Cit chiéu sdu giira cac bé mit khong ding

12



- Lép chi tiét léch tam
- Chi tiét va truc ga khong dong tam
4.3. Bé mit khong phang c6 do béng thap
- Dao mon
- Chon thong s6 cat got khong dung
- Lap dao bi dao
- Chi tiét bi rung
5. Kiém tra san pham.
- Dung thude cap dé kiém tra.
- Dung ke goc hay thudc do van ning dé kiém tra cac goc cac mat da phay.

13



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

Muc tiéu:

Sau khi hoc xong bai hoc nay, ngudi hoc ¢6 kha nang:

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

- Xac dinh dugc cac thong sé dong hoc co ban ciia banh rang try ring thang.

- Phan bi¢t dugc dao phay mo-dun va dao phay lan rang, dao xoc rang.

- Chon duogc dao phay mé-dun khi gia cong banh ring try ring thang.

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

Noi dung:

1. Khii quat vé cac phwong phap gia cong ring.

1.1. Phwong phap gia cong bao hinh.

- Phuong phép gia cong bao hinh: La phuong phap cit ring ma dung cu cat khong can co
bién dang ludi cat 1a ranh rang. Qua trinh ct ring dién ra lién tuc, khi cit dung cu cit s& lan
tuong ddi trén vanh cua banh ring gia cong va khi d6 quy tich cac dudng bao cia dung cu
cat 1a profin than khai clia banh ring gia cong (hinhl1.1)

Hinh 1.1: Phay theo mau bao hinh
- Phay lan rang la phuong phap phay banh rang theo nguyén 1y bao hinh.

14



- Pay 14 phuong phap san xuét ring phd bién nhét hién nay, cho ning suat va do chinh xac
cao ( co thé dat cap 4,5).

- Dung cu dé phay lan ring 1a dao phay lan dang truc vit than khai ma profin ciia né & mat
phap tuyén N-N 1a thanh riang co ban.

- May dé gia cong ring theo phuong phap phay bao hinh 13 may phay lan ring truc thang
diang, trén d6 dao vdi chi tiét thuc hién sy an khop cta bd truyén truc vit.

- Sy 4n dao ciia dao phay lan 14 lién tuc, tit ca cac rang cua banh ring duoc gia cong dong
thoi nén may khong can thiét bi doi chiéu phirc tap, khong can co cau phan do, do vy tit ca
thoi gian phuc vu c6 lién quan dén cong viéc do bi loai trur, ndng cao dugc nang Suét.

1.2. Phuwong phap gia cong chép hinh.

- Phay chép hinh dya trén nguyén tic phdi hop cac chuyén dong ngang, doc va quay tron cia
phéi, sao cho dao c6 chuyén dong twong ddi theo quy dao nhu hinh dang bé mat dic biét cua

chi tiét. Quy dao d6 dugc thé hién trén dudng mau (goi 1a dudng chép hinh1.2)

Hinh 1.2: Phay theo mau chép hinh
- Trong san xuat 16n, ngudi ta gia cong cac chi tiép c6 bé mat dic biét trén may phay thong

dung c6 trang bi co cau chép hinh hodc trén may phay chép hinh, dat ning suit rat cao, bao

15



dam chinh x4c va d6 nhin bé mit gia cong thao tac cling dé dang. Nguyén 1y cdu tao cua loai
may phay nay rat dic biét né mang tinh chuyén mén hoa cao.
2. Cac thong so co ban ciia banh ring tru ring thing.

Hinh 1.3: C4c thong s6 co ban clia banh ring try ring thang
2.1. M6-dun
- M6dun an khép m (mm) 14 thong sé co ban biéu thi ¢& ring to hay nhé. Banh
ring can truyén lyc 16n thi phai c6 modun lon va nguoc lai.
—M6—dun:m=ﬁ=i

VA z
2.2. S6 ring
- Sb rang Z 1a ti s giita dudng kinh vong chia véi modun an khép cia banh ring

d d,—2m

-Séring: z= ==
m m

2.3. Duwong kinh vong chia
- Puong kinh vong chia d 12 vong tron tiép xuc giita hai banh rang khi an khép ( hay con goi
la vong lan)

16



- Puong kinh vong chia: d=m.z (z = s6 ring)

2.4. Duwong kinh vong dinh

- Puong kinh vong dinh ring d, 1a vong tron di qua du céc rang.

- BPuong kinh vong dinh: d, =d +2m =m. (z +2)

2.5. Puong kinh vong chan

- Buong kinh chan rang d. 1a vong tron di qua day ranh cac rang.

- BPuong kinh vong chan: d, =d—-2. (m+¢)

2.6. Goc an khop

- Géc an khép ao 14 goc hop bai duong tiép tuyén véi suon rang tai vong chia
v6i duong truc di xtng ctia banh rang, goc an khop c6 thé bang 14°30, 15° va
20° ( g6c an khép hay con goi 1a goc ap luc).

3. Phuwong phap kiém tra banh ring tru ring thang

sl [T

Thude do réng

Hinh 1.4: Kiém tra banh ring try ring thang

- Thudc kep do ring duoc dung dé kiém tra chidu day cua ring. Thudc gdbm mo kep ngang b

va tim trugt dung a. Khi do dau tién diéu chinh tdm truot dimg dung kich thude H, kich

thudc nay kén hon chiéu cao du rang h, tiy theo modul va sb ring duoc tinh dya vao bang

tra phia duéi. Chiéu day rang 13 kich thudc cung giita 2 sudn ring tai vong nguyén ban. Mo

ngang cua thudc kep khong thé do duoc kich thuéc cung ma chi do duge diy cung vi vay

cling phai tinh nhu kich thudc H.
H=m.a
E=m.b
Trong d6: m: modul cua rang
a,b:hésdtrad bang
* Vidu: Banh rang c¢6 Z = 30 rang, modul = 8.
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Kich thuéc kién tra 1a :
H=m.a=8.1,0206 = 8,16 mm
E=mb=28.1,5700 = 12,56

Bang 1 : HésOHva E

Z H E Y/ H E z H E
10 | 106155 | 15643 | 24 | 10257 | 15696 | 44 10141 | 1,5704
11 | 105599 | 15654 | 25 | 10246 | 13697 | 45 10137 | 1,5704
12 | 105136 | 15663 | 26 | 10237 | 13697 | 46 10134 | 15705
13 | 104739 | 15669 | 27 | 10228 | 15698 | 43 10128 | 1,5706
14 | 104410 | 15674 | 28 | 10221 | 15699 | 50 10123 | 15707
15 | 104110 | 1,5679 | 29 | 10212 | 16700 | 55 10112 | 15707
16 | 10385 | 15682 | 30 | 1,0206 | 1,5700 | 00 l,bIUEQ 1,5708
17 | 103630 | 15685 | 32 | 10192 | 15701 | 70 1,0088 1,5708
18 | 103429 | 15688 | 34 | 10182 | 15702 | 80 10077 | 15708
19 | 103249 | 15690 | 35 | 10176 | 15702 | 97 | 10064 | 15708
20 | 1,0308 1,5692 | 26 | 10171 | 15703 | 127 | 1,0063 1,5708
21 | 1,0293 1,5693 | 28 | 10162 | 15703 | 135 | 1,0045 1,5708
22 | 10281 | 1,5694 | 40 | 10154 | 15704 | @ | 10000 | 15708
23 | 10268 | 15695 | 42 | 10146 | 15704
. Céng thire kidm tra
E =
£ I {(1—cos ) 2
P [ 5\/ = 2 F=TI).sinf=mZsing
0
>, L/(\ 520
. --".I ) 7

Hinh 1.5: Kiém tra ring
- Kich thuéc W dugc xac dinh nhu sau: Vi rang c6 géc an khdp a= 20°
W =m(1,476065k + 0,013996Z)
- Theo s6 rang Z tra hé s6 H va E nhan véi modul

7z n k VA 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

Bing tra hé so k (n = soé ring do)
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Trong do:
W- Kich thudc phap tuyén chung
m- Module cta rang
k- Hé sb tra bang (O d6 n 1a s6 rang do)
Z- S6 rang cta banh ring

Hinh 1.6: Kiém tra phap tuyén chung

!ﬁ S
T

4
. A, A
f ' . =
e —
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