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LOI GIOI THIEU

Kinh té thé gii ngdy cang phat trién manh mé, Viét Nam dang cb gang phan dau
tiép can va lam chii dugc cong nghé hién dai trong d6 nganh duogc chu trong quan tdm dé
phat trién 1a nganh co khi ché tao may.

Trong d6, may phay chiém phan 16n trong cic loai may cat kim loai.Vi trén may
phay thuc hién duoc nhiéu cong viéc trong pham vi rong rii: bang phuong phap phay co
thé gia cong dugc cic bé mit co hinh dang bat ky. Két cau cua cac mdy phay khong
ngimg cai tién, ning suét, do chinh xac va do bén viing cia may dugc ting 1én, qua trinh
diéu khién va phuc vu dé dang hon. Pé dap mg duoc yéu cau cia san xuit, ngudi tho
nganh co khi phai biét sir dung may phay va nam bat hiéu duoc ky thuat phay.

Gio trinh phay da giac, phay banh ring tru ring thing 13 moé dun chuyén méon
nghé s& duoc giang day trong nam thir hai cia khoa hoc cho cac 16p trung cip nganh cit
got kim loai.

Giao trinh phay da giic, phay banh ring tru ring thiang duoc bién soan noi
dung theo dya trén hudéng dan tai Thong tu s6 01/2024/TT-BLDTBXH ngay 19/02/2024
cua B¢ truong Bo Lao dong — Thuong binh va Xa hdi theo ndi dung chuong trinh khung
duge S¢ Lao dong - Thuong binh va Xa hoi TPHCM va Trudng trung cap nghé Ca Chi
ban hanh danh cho hé Trung Cap nghé Cat got kim loai, véi phuong cham c6 dong, ngin
gon va dé hiéu. Muc dich cta ctia gido trinh 13 gidi thiéu nhimg van dé co ban nhat caa
chuyén nganh dao tao giup ngudi hoc dé hiéu, gitp hoc sinh Trudng Trung Cap Nghé Cu
Chi nim viing cac kién thtrc co ban ciia mén dun, co diéu kién hoc tap, on tap dé dang,
phat trién tu duy k¥ thuat phuc vu cho viéc rén luyén tay nghé. Ddi voi hoc sinh kha co
diéu kién doc, hoc trude khi dén 16p.

Trong qua trinh bién soan con c6 nhiing thiéu sét nhat dinh rit mong su gop y cia
quy Thay C6 dé gido trinh k¥ thuat phay ngay mét tt hon trong viéc phuc vu su hoc tap
cua cac em hoc sinh.

Tp. HCM, ngay 2 thang 08 nam 2024
Tham gia bién soan:



TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin co thé duoc
phép ding nguyén ban hoic trich dung cho cac muyc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh l¢ch lac hodc str dung véi muc dich kinh doanh
thiéu lanh manh s& bi nghiém cam.
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GIAO TRINH MO PUN

Tén mo dun: Phay da giac, phay banh ring tru ring thing

Ma mé dun: MD 18

Thoi gian thye hién mé dun: 60 gio; (Ly thuyét: 16 gio; Thuc hanh, thi nghiém, thao
ludn, bai tap: 40 gio; Kiém tra: 4 gio)

Vi tri, tinh chit va vai tro cia mé dun:

- Vi tri:

+ Trudc khi hoc m6 dun nay hoc hoc sinh phai hoan thanh: MHO07; MHOS; MHO09;
MH10; MH11; Mb13; Mb16.

- Tinh chét:

+ Mo dun phay bao ranh, cat dirt 1a mo dun bat bude thude cdc mdn hoc va méd dun
chuyén nghé.

- Vai tro cua mé dun:

+ La mo dun tao diéu kién cho sinh vién thuc hién cac phuong phap gia cac chi tiét
da giac va banh ring try ring thang, cach lya chon dung cu cit va dung cu do phi hop
cho tung phuong phép gia cong.

Muc tiéu mo dun:

- Kién thirc:

+ Trinh bay duogc cac cac thong sb hinh hoc cua dao bao ranh, cat dut, dao phay
ranh

+ Trinh bay dugc yéu cau k¥ thuat khi phay, bao rinh, cit dut.

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

+ Trinh bay dugc cong dung, cau tao ciia diu phan d6 van ning.

+ V& dugc so dd dong cua dau phan d6 van nang.

+ Trinh bay dugc yéu cau ky thuat khi phay chi tiét da giac.

- K¥ nang:

+ Mai duoc dao bao rinh, cit dit dat do nham Ral.25, ludi cit théng, dang goc dg,
dung yéu cau ky thuat.

+ Van hanh thanh thao may phay, bao dé gia cong ranh, cat dut dung qui trinh qui
pham, dat cip chinh xac 8-10, &6 nham cip 4-5, dat yéu cau k¥ thuat, dung thoi gian qui
dinh.

+ Tinh va lap dugc bd banh rang thay thé khi phan d6 vi sai va phay ranh xoan.

+ Lap va diéu chinh duoc dau phan d6 trén may phay.

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

- Nang luc ty chu va trach nhiém:

+ Reén luyén tinh ky luat, kién tri, can than, nghiém tuc, chu dong va tich cuc sang
tao trong hoc tap.

Noi dung cia mo dun:



BAI1 PHAN PQ PAU PHAN PQ VAN NANG
Ma bai: MD18-01
Gioi thiéu:

Bai hoc nay gitip hoc sinh hiéu dugc ciu tao, nguyén 1y lam viéc, cach sir dung cia
dau phan d6 van niang. Thao tic va st dung thanh thao dau phan d6 van ning trong ky
thuat phay céc chi tiét da gic.

Muc tiéu:

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

- V& dugce so do dong cua dau phan d0 van nang.

- Phan d6 dugc nhitng phan chia don gian.

- Tinh va lip duoc bd banh ring thay thé khi phan d6 vi sai va phay rénh xoan.

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

N0i dung chinh:
1. Tim hiéu cong dung, cAu tao ciia ddu phan d9 van niing
1.1. Tim hiéu cong dung, ciu tao cua dau phan do van ning:

- Dung dau chia do khi ché tao cac dung cu cit (dao phay, dao doa, dao khoét, ta rd).

Céac chi tiét tieu chuén(dﬁu dinh dc, canh dai b¢c, dai ¢ xé ranh, rdnh va rinh then
hoa & mat dau, khép rang) v.v...va céc chi tiét khac.

- Dung ga tryc cua chi tiét gia cong dudi mot goc can thiét so voi ban may

- Dung quay chi tiét theo chu ky quanh truc ctia n6 mot goc nhat dinh (chia thanh

cac phan bang nhau hoic khéng bang nhau).

- Dung quay lién tuc chi tiét khi gia cong ranh xodn 6c hodc ring xoin cua banh

rang.
1.2. Tim hiéu c4c bd phan bén ngoai ctia dau phan d6 van ning.



Co cu drfly chdt phan do truc tiép

Khoa dia chia
Buldng khoa

Canh kéo

Co cau kim cai

Dia chia

Tay quay —

Hinh 1.1 Céu tao dau phan dd van nang
1.3. Phu ting kém theo cia ddu phan d6 van ning

Dau phan do U tdm chdng sau

B banh rang
thay thé

Dia chia

Chac va céc truc trung gian

Hinh 1.2 Phuy tung kém theo cua dau phan dJ van ning
2. Tim hiéu so d0 dong hoc dau phan d6 van ning
Céc bd phan bén trong va so dd dong hoc ciia dau phan d6 van ning
1. bia chia



2. Tay quay

3. Truc chinh

4. Banh vit z40

5. Vi tri lap banh ring thay thé
6. Truc vit 1 dau méi

7. Céanh kéo

8. Cadp banh rang con

Hinh 1.3 Cac bd phan bén trong va so do dong hoc ciia dau phan d6 van ning
3. Tim hiéu phéin d6 don giin
3.1. Tim hiéu phan do truc tiép

Pia chia trén dau phan do truc tiép thuong c6 24 16 hay 24 ranh lip tryc tiép trén
truc chinh dau phan d6. Nhu vy c6 thé chia déu duoc 2, 3, 4, 6, 8, 12, va 24 khoang (d6i
khi con c6 30 16 va 36 16)

Khi chia, can rat chdt cai va quay truc tiép truc chinh mot sé khoang n=24/z  (véi
z1a s khoang can chia). Sau khi cai chdt, can khoa cb dinh truc chinh lai.

Pau phan d6 truc tiép don gian, dé ché tao, dung trong cac cong viéc chia khong
can do chinh xac cao .

O dau phan dg van nang, dia chia tryc tiép duoc lép ¢ dinh véi truc chinh, doi khi
nam an trong hop. Can tach su an khop truc vit- banh vit khi phan do truc tiép.

Hinh 1.4 Pau phan db truc tiép
3.2. Tim hiéu phan d6 gian tiép



Goi :

n : sb vong tay quay trong 1 1an phan do

Z : sb phan can chia

MB&i lan phéan d¢, truc chinh can quay 1 goc bang 1/z vong
Ta c6 phuong trinh xich truyén dong cho mdi 1an phan do:

1_ T N_40 40,

n Xx—=—=n n
z, z z z 8

vg

Hinh 1.5 Dia chia dau phan d6 gian tiép
Vidy 1: Chia 8 phan déu nhau
- Khi sb vong tay quay chan; kim cai chi cam vao 1 16 ¢6 dinh khi phan do, tai vong
16 bat ky trén dia chia .
Vidu2: z>40;choZ =48

40 5 5 m 25
=—=—=-x— chom=5 :n:%vg

n=——m=
48 6 6 m

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

12

40 15
— — — N +_
20

+—=1 +§—
5

n=—-=
25 %25 0%

- Ture 1a quay tay quay 1 vong cong thém 12 khoang trén vong 16 20 .

- Pé xac dinh s6 khoang can chia , dung khoang mé ra cta 2 canh kéo. (13 15 gidi
han 12 khoang)

- Sau khi d4 cidm kim vao 18, can xoay kéo dé x4c dinh tiép khoang chia sap tdi .



Hinh 1.7 So d6 dong hoc dau phan do gian tiép

4. Tim hiéu phén a9 vi sai

Dung trong trudng hop khong thé chia don gian

Vidu:choz=51;z =67..(khong c6 dia chia c6 vong 16 51; 57).

- Trinh ty thwce hién:

Cho mot s6 z' = z (z' ¢6 thé phan do don gian dugc)

+ Tinh n tay quay theo z':

Sai sb khi phan dg theo z' dugc sura sai bﬁng bo banh rang thay thé a,b,c, d theo
cong thire tinh :

+ Kiém nghiém diéu kién an khép: at+b>c+(15+20) ; c+d >b +(15+20)

- Cac banh rang thay thé gém co:

B0 5: 25; 30; 35; 40; 50; 60; 70; 80; 90; 100

B 4: 20; 24; 24; 28; 32; 36; 40; 44; 48; 52; 56; 72...

+ Khi z' > z = x >0 : dia chia phai quay cung chiéu tay quay .
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+ Khi 7' <z = x < 0: dia chia phai quay nguoc chiéu quay cua tay quay(khi khong
thoa diéu kién trén, phai lap thém banh ring trung gian z dé dao chiéu quay) .

Vi du : Phan 51 khoang déu nhau

+ Chon z'= 50

+ S6 vong quay khi phan do(chon vong 15 30)

+ Tinh toan banh ring thay thé :

+ Kiém nghiém diéu kién an khép 40+25>30+15; 60+30>25 +15 diéu kién thoa z'<
z nén dia chia phai quay nguoc chiéu tay quay(truong hop nay phai lip thém banh ring
trung gian z¢ an khop gitra banh ¢ va d)

- So db lap banh rang thay thé:

240 ruc chinh ze .
z25 [
z30 .
20=35 L tryc trung gian
z 60

Hinh 1.8 So d6 lip banh ring thay thé
- So' db 1ap banh rang thay thé khi phan do vi sai

Hinh 1.9 So d6 lap banh ring thay thé khi phan d6 vi sai
5. Thue hanh g4, lip diéu chinh du phan d trén may phay
- Dung dau chia d6 khi ché tao cac dung cu cit (dao phay, dao doa, dao khoét, ta rd).

11



Céc chi tiét tiéu chuan(dau dinh dc, canh dai dc, dai 6c xé ranh, ranh va rinh then

hoa & mat dau, khép rang) v.v...va céc chi tiét khac.

- Dung ga tryc cua chi tiét gia cong dudi mot goc can thiét so voi ban may

- Dung quay chi tiét theo chu ky quanh truc ctia n6 mot goc nhat dinh (chia thanh
cac phan bang nhau hoic khéng bang nhau).

- Dung quay lién tuc chi tiét khi gia cong ranh xodn dc hodc ring xodn cua banh
rang.

5.1. Phan loai dau phan do:

Pau phan do co cac loai sau day:

- Loai c6 dia chia do: chia truc tiép, chia don gian, dau chia nita van nang, dau chia
van nang.

- Loai khong c6 dia chia d6 v&i co cdu banh ring hanh tinh va bo banh ring thay
d6i .- Pau chia d6 quang hoc (dung dé chia chinh x4c va cho cac nguyén coéng kiém
tra).

5.2. Str dung dau phan do:

- G4 1ap dau phan do trén may phay

+ Dung cua dinh vi

+ Hiéu chinh bang dong hd so

- K§ thuat cim kim

+ Khi cam kim phai nhe nhang , chinh xac

+ Trudng hop quay qué 16 dinh cim kim, phai quay nguoc lai mot doan xong quay

t6i cho kim cdm chinh x4c vao 1.
+ Phai tién hanh khir d6 ro ctia ddu phan do ngay trong vi tri dau tién ctia phoi

Hinh 1.10 So d0 lap ddu phan do trén may phay

Cau hoi on tap:

1. Hay cho biét cAu tao dau phan do van nang ?

2. Hay néu nguyén 1y lam viéc phan do truc tiép ctia dau phan do van ning? 1ay vi
du?

3. Hay néu nguyén ly 1am viéc phan do gian tiép cta dau phan d6 van ning? ldy vi
du?

4. Hay néu nguyén ly lam viéc phan d¢ vi sai cua dau phan d6 van nang? léy vidu?

5. Hay cho biét cong dung , phan loai va cach st dung dau phan do ?
Bai tap :

12



Bai 1 : Piéu chinh ddu phan d¢ dé phay tr giac c6 canh 14mm
Bai 2 : Piéu chinh dau phan d6 dé phay luc giac déu c6 canh 15mm

13



BAI 2: PHAY CHI TIET DA GIAC
Mai bai: MD18-02

Gidi thiéu:

Thong qua bai hoc Phay chi tiét da giac nham trang bi cho cac em hoc sinh nhing
kién thirc va k¥ niang co ban dé van hanh thuan thuc quy trinh phay céc chi tiét da giac
trén may phay van nang.

Muc tiéu:

- Trinh bay duoc yéu cau k¥ thuat khi phay chi tiét da giac.

- Véan hanh thanh thao may phay dé phay chi tiét da giac ding qui trinh qui pham,
dat cap chinh xac 8-10, o nham cap 4-5, dat yéu cau k¥ thuat, dung thoi gian qui dinh,
dam bao an toan cho ngudi 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 tac, chu dong va tich cuc sang
tao trong hoc tap.

N0i dung chinh:
1. Tim hiéu cac thong so co ban ciia bé mat da giac.
Ban vé:
10
10
B
A_

Hinh 2.1 Béan v& chi tiét phay da giac
2. Xdc dinh yéu ciu ky thuit khi phay da giac
- bam bao duong kinh ngoai da giac dung theo ban ve .
- Pam bao chiéu dai chi tiét da gidc 10 mm
- Pam béo canh chi tiét da giac theo ban vé&
- Pam bao do déu gitta cac canh da giac
- Pam bao do dong tdm cho chi tiét da giac
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- bam bdo dg bong theo yéu cau ban ve.

3. Thuec hi€n quy trinh gia cong

- Cac budc chuan bi phay tir giac c6 canh 14 mm :

+ M4y : May phay véi dau ding
+ Dao : Dao phay ngon @14HSS
+ Phéi : Phoi ¢ 20 x 60mm

+ Do ga phay : Pau phan do van ning
+ Dung cu do :Thudc cap 1/20 , pan me 0+25 , pan me 25+50
- Cac buéce chuan bi phay luc giac c6 canh 15 mm :

+ M4y : May phay véi dau ding
+ Dao : Dao phay ngon @14HSS
+ Phéi : Phoi ¢ 30 x 60mm

+ Do ga phay : Pau phan do van ning

+ Dung cu do :Thudce cdp 1/20 , pan me 0+25 , pan me 25+50
3.1. G4 lap diéu chinh dau phan d6 trén may phay

- Sap dia chia khi phay 4 va 6 khoang

3.2. Ga lip, diéu chinh phéi.

- Ra g4 bang dong ho so

- Khtt ro cho déu phéan do
3.3. G4 lap, diéu chinh dao.
3.4. Diéu chinh may.

- Chon ché d0 cat, dieu chinh chiéu sau cat

3.5. Cit thir va do.
- Phay nhat tho cho 4 mat
- Phay nhat th6é cho 6 mat
3.6. Tién hanh gia cong.

- Po kiém va phay nhat tinh , chiéu sau nhat tinh cho 0.5mm
4. Xac dinh dang sai héng, nguyén nhan va bién phap dé phong

Nguyén nhan

Bién phap khic phuc

1. Sai s6 canh da giac.

-Tinh toan n¢ sai

- Kiém tra lai viéc tinh téan

2. Céc canh da giac khong déu

- Thuec hién chia s mat khong dam bao.

- Kiém tra va chia lai

3. Pwong kinh ngoai va chiéu dai canh da giac khong chinh xac.

- Do nham chiéu sau va chiéu dai cat.

- Cht y phan bo chiéu sau va chiéu dai

khi cét

4. D¢ nham swon rang khong dat

- Do thuc hién ché do cat khong dung,
hoic do dao cung va cit khong tudi ngudi.

- Chu y thay dao khi dao da mon, cit
thd va cat tinh phai hop 1y, tudi ngudi
khi cat.

Bang 2.1 Cac dang sai hong va nguyén nhan, bién phap khic phuc khi phay chi tiét da

5. Kiém tra san pham.

giac.

15




b=

- Dung thudc cip dé kiém tra lai kich thudc cac chi tiét
CAU HOI VA BAI TAP ON TAP

Hay cho biét cac yéu cau k§ thuat khi phay chi tiét da giac?

Hay cho biét cach st dung dau phan do khi phay chi tiét da giac?

Hay cho biét phuong phap phay chi tiét da giac?

Hay cho biét cac dang sai hong , nguyén nhan va cach khac phuc khi phay chi tiét
da giac ?

Bai tap:: Hiy 1ap quy trinh cac bude tién hanh khi phay chi tiét ngii giac déu va
bat giac déu ?

16



BAI 3: THONG SO PONG HQC CUA BANH RANG TRU RANG THANG
Ma bai: MD18-03
Gioi thiéu:

Bai hoc nham trang bi cho cic em hoc sinh céac kién thirc co ban trong phay banh
rang try ring thang, biét duoc cac thong sé hinh hoc cta banh ring, phuong phap phay
banh riang. Tir @6 hinh thanh k¥ nang van hanh may phay van ning dé phay banh ring.
Muc tiéu:

- Xac dinh dugc cac thong $6 dong hoc co ban cua banh rang try rang théng.

- Phan biét dugc dao phay mo-dun va dao phay lan rang, dao xQc rang.

- Chon duoc dao phay mo-dun khi gia cong banh ring try ring thang.

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

N0i dung chinh:
1. Tim hiéu khai quat vé ciac phwong phap gia cong ring.
1.1. Tim hiéu phuong phép gia cong bao hinh.
1.2. Tim hiéu phuong phép gia céng chép hinh.
2. Tim hiéu cac thong s6 co ban ciia banh ring tru ring thang
2.1. M6-dun
Modul cua banh rang : m=D/Z (mm)
2.2. S6 rang
Z=D/m (rang)
2.3. Buong kinh vong chia
D=m.Z (mm)
2.4. Buong kinh vong dinh
Dd = m(Z+2) (mm)
2.5. Buong kinh vong chan
Dc=Dp -2.5m = m(Z-2.5) (mm)
2.6. Goc an khop

o=20°
Poi v6i cac banh ring tiéu chuan:
+ Chiéu cao dinh rang: h,=m (mm)
+ Chiéu cao chan rang: he =1,25m. (mm)
= Chiéu cao rang: h =hsth: =2,25m  (mm)
+ Budc rang : P=m.m. (mm)
+ S6 vong quay cia tay quay: Nyg NV _40 =1+1—7 (Vong)
z 23 23
o < De
+ Modul ctia banh rang : m= (mm)
Z+2
£« — < De -
+ SO rang cua banh rang : 7Z=—-2 (Rang)
m
+ Puong kinh dinh rang: De = m(Z+2) (mm)
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+ Puong kinh chia: Dp=mZ (mm)
+ Puong kinh chan rang : Di= Dp -2.5m = m(Z-2.5) (mm)

Poi v6i cac banh ring in khép:
- An khép ngoai

Hinh 3.1 Banh ring try ring thang dn khdp ngoai
+ Pudng kinh vong chia banh dan:
di=m.Zi (mm)
+ Pudng kinh vong dinh banh dan:
dai = m(Z1+2) (mm)
+ Puong kinh vong chan banh dan:
det = Di1-2.5m = m(Zi-2.5) (mm)
+ Pudng kinh vong chia banh bj dan:
d2=m.Z> (mm)
+ Pudng kinh vong dinh banh bj dan:
daz = m(Z2+2) (mm)
+ Pudng kinh vong chan banh bi dan:
de2 = D2-2.5m = m(Z2-2.5) (mm)
+ Khoang céch gifra 2 truc:
a=m(Z2+7Z1)/2 (mm)
- An khop trong:
Céc thong sb tuong tu in khép ngoai, ngoai trir Daz, De2, a
+ Puong kinh vong dinh banh bi dan:
Dd2=m(Z2-2) (mm)
+ Khoang cach gitra 2 truc:
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a=m(Z2>-721)/2 (mm)
+ Puong kinh vong chan banh bi dan:
Dc2=2a+Di1+0,5 (mm)

Bai tap ap dung:

B6 banh ring try rang thang ¢6 mo dun m = 10 mm, s ring Z1 = 18 va Z2 = 47.
Cac banh ring khong dich chinh. Tinh cac kich thuéc bo truyén trong truong hop cac
banh rang dn khdp ngoai va trong.

Giai:

+ Budc rang :

P=m.w. (mm) = 10 x 3,14 =31,4 mm

Trwong hgp 1: Hai banh rang an khép ngoai

m = 10 mm

Banh ring dan chuyén dong: Z1 = 18

+ Puong kinh vong chia banh dan:

di=m.Zi (mm) = di=10x 18 = 180 mm
+ Pudng kinh vong dinh banh dan:
dai = m(Z1+2) (mm) = dai= 10 x (18+2) =200 mm
+ Pudng kinh vong chan banh dan:
der = di-2.5m = m(Z1-2.5) (mm) = de1= 10 x (18-2,5) = 155 mm

Trwong hgp 2: Hai banh rang an khéop trong:

m = 10 mm

Céc thong sb tuong tir in khép ngoai, ngoai trir Daz, De2, a

+ Pudng kinh vong dinh banh bi dan:

Da=m(Z2-2) (mm) = Da2=10(47 - 2) =450 mm
+ Khoang céach gitra 2 truc:
a=m(Z2-Z1)/2 (mm) = = 10(47 - 18)/2 = 145 mm
+ Pudng kinh vong chan banh bi dan:
De=2a+ Dda1+0,5 (mm) = = (2 x 145 +200 + 0,5) = 490,5 mm

3. Tim hiéu phwong phap Kkiém tra banh ring tru ring thing
D¢ chinh xac kich thude gia cong
Do chinh xac hinh hoc
Do chinh xac vi tri
Do nhin bé mit
3.1. Kiém tra bé day rang:
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Bé day ring Day cung E
Hinh 3.3 Kiém tra bé day banh ring tru ring thang
Thong sb ring:

Dudi ddy 1a bang tra hé s rang: E va H
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Bdng tra hé sé6 rang H vao E

V4 H E z H E V4 H E
10 1,06155 1,5643 24 1,0257 1,5696 44 1,0141 1,5704
11 1.05599 1.5654 25 1.0246 1.5697 45 1.0137 1.5704
12 1,05136 1,5663 26 1,0237 1,5697 46 1,0134 1,5705
13 1,04739 1,5669 27 1,0228 1,5698 48 1,0128 1,5706
14 1,04410 1,5674 28 1,0221 1,5699 50 1,0123 1,5707
c o e e AR R
’ > 30 1,0206 1,56700 >

17 | 1,03630 | 1.5685 32 170792 175701 70 1,0088 1,5708
18 1,03429 1,5688 34 1’0182 1’5702 80 1,0077 1,5708
19 1,03249 1,5690 35 1.0176 15702 97 1,0064 1,5708
20 1,0308 1,5692 36 170171 1’5703 127 1,0063 1,5708
21 1,0293 1,5693 38 1.0162 1.5703 135 1,0045 1,5708
22 1,0281 1,5694 40 1.0154 1.5704 o 1,0000 1,5708
23 1,0268 1,5695 42 1,0146 1.5704

Theo sé réing Z tra hé sé H vao E xong nhén véi module

Héijl—_ e Céong thirc kiém tra
UL H=M+f
PVAnVE! f:Do(1—2cosB) H=m(1+2¢)
/X( n+\/<\ " 90° E =D,.sinB=m.Z.sin B
| 'z

Bang 3.1 Bang tra hé sb banh rang tru riang thang
3.2. Kiém tra phap tuyén chung

Kich thuwdc W duoc xac dinh nhu sau:
(V@i rang c6 goéc an khdp a=20°)
W=m(1,476065k + 0,01399627)

‘Trong do:

W- Kich thudc phap tuyén chung

m- Module cula ring

k- Hé s6 tra bang

Z- SO rang cla banh rang

V4 n k V4 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

Badng tra hé sé k (n = S6 réing )

Bang 3.2 Bang tra hé s6 phap tuyén chung banh rang tru ring thang
21



3.3. Kiém tra d6 dao ciia banh rang

Hinh 3.4 Kiém tra d6 ddo banh ring try ring thang
3.4. Kiém tra d6 song song cua banh ring

Hinh 3.5 Kiém tra song song banh ring try rang thing

Diametral Pitch

Diametral Pitch 1a rang hé Anh c6 céc khéc biét so voi ring module hé Phép nhu
sau:

- Géc dn khép a= 14" 30°

- Céc kich thudc tinh theo Inch

(1 inch = 25,4 mm) 25,4 mm : pitch = Tong cong sd raing module

- Bo dao pitch ciing gdm 8 dao nhung sb 1 cét tir 135 Z dén thanh ring va sb 8 cat

12 dén 13 rang.

Module Fitch
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Hinh 3.6 Sy khéac nhau gitra rang module va pitch
4. Tim hiéu dao phay mé-dun
4.1. Tim hiéu céu tao, phan loai dao.

Hinh 3.7 Ciu tao va cach ga dao phay module

4.2. Tim hiéu phuong phap chon dao phay mé-dun khi phay banh ring thang.
Cau héi on tap bai 1:

Cau 1: Trinh bay cong thtc tinh cac thong sd ciia banh ring tru ring thang?

Cau 1: Trinh bay phuong phap kiém tra banh ring try, ring thang?

Cau 3: Trinh bay cu tao va phan loai dao phay banh ring try, ring thang?
Bai tap:

Cho b6 banh rang tru ring thang, ring mé dun c6 budc rang P = 15,7 mm, sd ring
Z1 = 24 va Z2 = 42. Céc banh rang khong dich chinh. Tinh cac kich thudc bo truyén
trong truong hop cac banh rang an khdp ngoai va trong.
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BAI 4: PHAY BANH RANG TRU RANG THANG
Mai bai: MP18-04

Gidi thi¢u:

Bai hoc nham trang bi cho hoc sinh céc kién thtrc co ban vé cach tinh toan va lép
duoc bo banh ring thay thé khi phan d6 vi sai, biét dugc quy trinh phay banh ring tru
ring thang va van hanh thanh thao may phay van ning dé phay banh ring tru rang thang.
Muc tiéu:

- Trinh bay duoc cac yéu cau ki thuat khi phay banh rang tru ring thang.

- Phéan tich dugc phuong phap phay trén may phay dung, may phay ngang.

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

- Tinh toan va lap dugc bo banh rang thay thé khi phan do vi sai.

- Van hanh thanh thao mdy phay dé phay banh ring try ring thang dung qui trinh
qui pham, rang dat cdp chinh xac 8-6, &6 nham cap 4-5, dat yéu cau k¥ thuat, ding thoi
gian qui dinh, ddm bao an toan cho ngudi 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, cha dong va tich cuc sang
tao trong hoc tap.
N0i dung chinh:
1. X4c dinh yéu ciu k¥ thuit khi phay banh ring tru ring thing.
1,1, Chuén bi:

- Bén vé chi tiét:

A A-A

v

®335.5
®37.510.05

Hinh 4.1 Chi tiét phay banh rang tru rang thing
1.2. Thong s6 k¥ thuat
THONG SO BANH RANG: m=1.5; a=20°; Z=23
- Yéu cau k¥ thuat:
+ D nham suon rang dat Rz40.
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+ Do khong song song gitracac suon rang < 0.05
+ Do khong song song giita De v6i 16 tim < 0.05.
+ Pung bién dang rang.
+ Cac rang phai déu nhau.
+ D0 chinh xac kich thudc gia cong
+ D0§ chinh x4c hinh hoc
+ D0 chinh xac vi tri
+ Do nhin bé mit
2. Tinh toan phan d¢
2.1. Tinh todn phan d6
2.1.1. Cong dung, cdu tao ciia ddu phan d6 van ning
Cong dung ciia dau phian dd van ning:
- Dung dau chia d6 khi ché tao cac dung cu cit (dao phay, dao doa, dao khoét, ta rd).
Céc chi tiét tiéu chuin(dau dinh dc, canh dai 6c, dai 6c x¢é rinh, ranh va ranh then
hoa & mat dau, khép rang) v.v...va céc chi tiét khac.
- Dung g4 truc cua chi tiét gia cong dudi mot goc can thiét so v4i ban may
- Dung quay chi tiét theo chu ky quanh truc ctia né mot goc nhat dinh (chia thanh
cac phan bang nhau hoic khéng bang nhau).
- Dung quay lién tuc chi tiét khi gia cong ranh xodn dc hodc ring xodn cua banh
rang.
Cac bd phan bén ngoai ciia diu phian dd van ning

Co céu day chét phan do truc tiép

Khoa dia chia
Buldong khoa

Canh kéo

Co cau kim cai

Hinh 4.2 Ciu tao dau phan do van nang
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Phu tung kém theo cua diu phan dj van nang:

Dau phan do U tdm chdng sau

B banh rang
thay the

Chac va céc truc trung gian

Hinh 4.3 Phuy tung kém theo cua dau phan dd van ning

2.1.2. So @6 dong dau phan do van ning

Cic bd phén bén trong va so d6 dong hoc ciia diu phan d van ning:
. Pia chia
. Tay quay
. Truc chinh
. Banh vit z40
. Vi tri 1ap banh ring thay thé
. Truc vit 1 dau moi
. Canh kéo
. Cap banh rang con

O 1 N L N W N -
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Hinh 4.4 Cac bg phan bén trong va so dd dong hoc cua dau phan d6 van nang

2.2.3. Phan d6 don gian
Phén dd true tiép:

Dia chia trén dau phan d6 truc tiép thuong c6 24 16 hay 24 ranh lip truc tiép trén
truc chinh dau phan d6. Nhu vy c6 thé chia déu duoc 2, 3, 4, 6, 8, 12, va 24 khoang (d6i

khi con c¢6 30 16 va 36 10)

Khi chia, can rat chdt cai va quay truc tiép truc chinh mot sé khoang n= 24/z

z 1a s0 khoang can chia). Sau khi cai choét, can khoa ¢6 dinh truc chinh lai.
Pau phan dg truc tiep don gian, dé ché tao, dung trong cac cong viéc chia khong

can do chinh xac cao .

(voi

O dau phan do van nang, dia chia tryc tiép duoc lép ¢ dinh véi truc chinh, d6i khi

nam an trong hop. Can tach su an khdp truc vit- banh vit khi phan dg truc tiép.

Hinh 4.5 Pau phan db truc tiép
Phéan d gian tiép:
Goi :
n : sb vong tay quay trong 1 1an phan do
Z : s6 phan can chia
MB&i 1an phan d9, truc chinh can quay 1 géc bang 1/z vong
Ta c6 phuong trinh xich truyén dong cho mdi 1an phan do:

1 N 40
z, Z z z n

_ 20
18

2+12

54 4,
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Hinh 4.6 Dia chia diu phan d6 gian tiép
Vi duy 1: Chia 8 phan déu nhau
- Khi sb vong tay quay chan; kim cai chi cam vao 116 ¢6 dinh khi phan do, tai vong
16 bat ky trén dia chia .
Vidu2: z>40;choZ =48

40 5 5 m 25
n=—=—=—x— chom=5=n=—vg
48 6 6 m 30

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

—ﬂ—l 1—5—1 +§:1 +£
5 0%

n=—=1_+—=
25 % 25 0% 20

- Ture 1a quay tay quay 1 vong cong thém 12 khoang trén vong 16 20 .
- Pé xac dinh s6 khoang can chia , dung khoang mé ra cta 2 canh kéo. (13 16 gidi

han 12 khoang)
- Sau khi da cam kim vao 13, can xoay kéo dé xac dinh tiép khoang chia sap toi .

Hinh 4.7 Pau phan d6 gian tiép
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Hinh 4.8 So d6 dong hoc dau phan do gian tiép

2.1.4. Phan do vi sai

Dung trong trudng hop khong thé chia don gian

Viduy:choz=51;z =67..(khong c6 dia chia c6 vong 16 51; 57).

- Trinh ty thyc hién:

Cho mét 86 z' ~ z (z' ¢6 thé phan do don gian duoc)

+ Tinh n tay quay theo 7' :

Sai s6 khi phan dg theo z' dugc sura sai bﬁng bo banh rang thay thé a,b,c, d theo

cong thtrc tinh :

+ Kiém nghiém diéu kién an khép: at+b>c+(15+20) ; c+d >b +(15+20)

- Cac banh rang thay thé gém co:

B0 5: 25; 30; 35; 40; 50; 60; 70; 80; 90; 100

B 4: 20; 24; 24; 28; 32; 36; 40; 44; 48; 52; 56, 72...

+ Khi z' > z = x >0 : dia chia phai quay cung chiéu tay quay .

+ Khi 7' < z = x < 0: dia chia phai quay nguoc chiéu quay cua tay quay(khi khong

thoa diéu kién trén, phai lap thém banh ring trung gian z dé dao chiéu quay) .

Vi du : Phan 51 khoang déu nhau

+ Chon z'= 50

+ S6 vong quay khi phan do(chon vong 15 30)

+ Tinh toan banh ring thay thé :

+ Kiém nghiém diéu kién dn khdp 40+25>30+15; 60+30>25 +15 diéu kién thoa z'<

z nén dia chia phai quay nguoc chiéu tay quay(trudng hop nay phai lip thém banh ring

trung gian z( an khdp gitra banh ¢ va d)

- So db lap banh rang thay thé:
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240 ruc chinh 7o

Zb

z 25
z30

20=3 tryc trung gian

|,—II_|I

z 60

Hinh 4.9 So d6 lip banh ring thay thé
- So' db 1ap banh rang thay thé khi phan do vi sai

Hinh 4.10 So 6 lip banh ring thay thé khi phan d6 vi sai
2.2. Chon dao va tinh toan:
Dao duoc chon dua vao 3 yéu t6: Modun m, g6c an khép a va sb rang z.
Tinh toan:
- P6i v6i cac banh ring tiéu chuén thi :

+ Chiéu cao dinh rang:
+ Chiéu cao chan rang:
= Chiéu cao ring;

+ Budc rang : t=m.m.

ha=m
he=1,25m.
h =h,+h. =2,25m

+ S6 vong quay cia tay quay: Nyg NV _40 =1-|—1—7
z 3 23
. 1 < De
+ Modul cua banh rang : =
Z+2
+ Budc cua banh rang: t =nm
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+ SO rang cua banh rang :

+ Puong kinh dinh ring:
+ Puong kinh chia:
+ Puong kinh chan rang :

z=0¢,

m
De = m(Z+2)
Dp =mZ

Di=Dp -2.5m =m(Z-2.5)

BANG 4.1: CHON DAO PHAY MO BUN

SO rang gia cong

S0 hiéu dao

12-13
14-16
17-20
21-25
26-34
35-54
55-134
135-thanh rang

N1
N2
N3
N4
N5
N6
N7
N8

3. Thuc hién quy trinh phay banh ring tru ring thing.
3.1. Gia cong trén may phay ngang van nang
3.1.1. Ga lap, diéu chinh dau phan do

3.1.2. Ga lap, diéu chinh phoi
3.1.3. G4 lap, diéu chinh dao.

Budc thue hién

Huéng din thue hién

Buéc 1:Ga lap

do—

_6 NI

f\_jb

- Dung dau phan d6 van nang co
N=40.

- Dung dao m = 1,5,0 = 20°, s6 hiéu
dao N =4.

- Cho tay quay quay cung chiéu kim
ddng ho.

- Ga dao: Chon truc dao ngang co
phan con ding véi 16 con clia may, c6
duong kinh bang dudng kinh cua dao.

3.1.4. Piéu chinh may.

Budc thue hién

Huoéng dén thuwe hién

Buwdce 2:Chia tam vat

-Dung miii coc ra dé chia tam.
- Biéu chinh miii coc ra trung tam u
dong roi vach hai bén vat. Sau do
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quay tay quay 20 vong r6i so sanh mili

Cé_* coc ra va duong vira k& néu chénh
1éch rdi tiép tuc vach hai bén va lam

'y % ] N —%ib lai nhu cii cho t6i khi so sanh thay
Noong vach | (& mili coc ra va duong vura vach trung

J Q— nhau la duoc.
- Coc ra
L1
Buéc 3:Lay tim dao trung tim vt - Quay tay quay dau phan do di 10

- Dung xa ngang diéu chinh tim dao

A vong.

; /A) — trung tAm vét.

3.1.5. Cit thir va do.
3.1.6. Tién hanh gia cong.

Budrc thye hién Huéng din thue hién
Budc 4:Phay tho - L4y chiéu sau cat:t =
) 2,5;V=25+30m/p;
qO— (36< 1 < 50v/p);20<=S<=36mm/p.

- Phay dugc 1 ranh thi phan d¢ sang

_6 __________% rinh khac ny =40/23 =1 + 17/23.
- Phay tho hét 23 ring

30
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Budrc 5:Phay tinh

- Sau khi phay tho hét sb rang z thi lay
tiép chiéu sau cit t = 0,8 dé phay tinh.
- Khéng ché chiéu dai 1 cia chi tiét
bang cir.

- D9 nham bé mit dat Rz40.

Bang 4.2: Quy trinh gia cong trén may phay ngang van nang
3.2. Gia cong trén may phay ding van ndng
3.1. Gia cong trén may phay ngang van nang
3.1.1. G4 lap, diéu chinh dau phan d6

3.1.2. Ga lap, diéu chinh phoi
3.1.3. Ga lap, diéu chinh dao.

Budc thuce hién

Huoéng dén thwe hién

Buwéc 1:Ga lip

do—

_6 NI

ﬂ

- Dung dau phan d6 van ning co
N=40.

- Dung dao m = 1,5,a = 20°,s6 hiéu
dao N =4.

- Cho tay quay quay cung chiéu kim
ddng ho.

- G4 dao: Chon truc dao ngang c6
phan con ding véi 16 cbn clia may, co
duong kinh bang dudng kinh cua dao.

3.1.4. Diéu chinh may.

Budc thue hién

Huéng din thue hién

Bwéc 2:Chia tam vat

- Dung mili coc ra dé chia tam.

- Piéu chinh miii coc ra trung tam u
dong roi vach hai bén vat. Sau do
quay tay quay 20 vong r6i so sanh mili
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qoO——
Mui colc ra -
Noong vach \:.
/ ~ -
__J Coc ra

coc ra va dudng vira k& néu chénh
1éch thi chinh miii coc ra 1 ntra do
léch roi tiép tuc vach hai bén va lam
lai nhu cii cho t6i khi so sanh thay
mili coc ra va duong vira vach trung
nhau la duoc.

Buéc 3:LAy tim dao triung tim vat

- Quay tay quay dau phan d6 di 10
vong.

- Dung xa ngang diéu chinh tdm dao
trung tam vat.

3.1.5. Cit thir va do.
3.1.6. Tién hanh gia cong.

Budc thue hién

Huéng din thue hién

Budc 4:Phay tho

go——
30

- LAy chiéu sau cat:t =
2,5;V=25+30m/p;

(36<n < 50v/p);20<=S<=36mm/p.
- Phay dugc 1 ranh thi phan d6 sang
ranh khac ng =40/23 =1 + 17/23.

- Phay tho hét 23 ring

- Phay nghich c6 tuéi ngudi.

Budc 5:Phay tinh

- Sau khi phay tho hét s6 rang z thi liy
tiép chiéu sau cit t = 0,8 dé phay tinh.
- Khéng ché chiéu dai 1 ciia chi tiét
bang cir.

- 6 nham bé mit dat Rz40.

Bang 4.3: Quy trinh gia cong trén may phay ding van nang
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4. Xac dinh dang sai héng, nguyén nhéin va bién phap dé phong

Nguyén nhan Bién phap khic phuc
1. Sai s6 ring.
-Tinh toan ny sai -Kiém tra lai viéc tinh toan
2. Buéc ring khong déu
- Thuc hién chia rang khong dam bao. -Kiém tra va chia lai
3. Chiéu cao va chiéu day ring khong chinh xic.
- Do nham chiéu sdu cit. -Cht ¥ phan bd chiéu sdu cat khi cat
4. D¢ nham swon rang khong dat
- Do thyc hién ché d6 cit khong -Cht ¥ thay dao khi dao d& mon,cat

dung,hodc do dao cing va cat khong tudi | tho va cat tinh phai hop 1y,tudi ngudi
nguoi. khi cit.

Bang 4.4: Dang sai hong, nguyén nhan va bién phap dé phong

5. Kiém tra san pham

Phuong phap kiém tra banh rang tru ring thang nhu da trinh bay ¢ bai 1.

- Kiém tra bé day ring

- Kiém tra thong so ring

- Kiém tra phép tuyén chung
6. Thuc hién vé€ sinh cong nghiép

- Thyc hi¢n vé€ sinh may moc thiét bi khu vuc thuc hanh theo su phan cong cua giao
vién.
CAU HOI VA BAI TAP ON TAP

Hay cho biét cac yéu cau k§ thuat khi phay banh try ring thang?

Hay cho biét cach st dung dau phan d6 khi phay banh tru ring thang?

Hay cho biét phuong phap phay banh ring tru ring thang?

Hay cho biét cac dang sai hong , nguyén nhan va cach khic phuc khi phay banh

o =N

rang tru rang thang ?
Bai tip:: Hiy 1ap quy trinh céac budc tién hanh khi phay banh ring tru ring thang
c6Z2=20,D=80,H=87?

35



HUONG DAN SU DUNG GIAO TRINH

1. Pham vi ap dung gido trinh:

- Gio trinh mé dun duoc sir dung dé giang day cho trinh do trung cip.

2. Huéng dan mot s6 diém chinh vé phuong phép st dung giao trinh mé dun:

- Béi véi gido vién, giang vién:

+ Pay 1a gido trinh md dun chuyén mén, cung cap kién thirc, k¥ ning co ban dé
hoc sinh thanh thao phuong phap gia cong cac chi tiét da gia va banh ring tru ring thing
trén may phay van nang nén gido vién trudc khi giang day can phai cin cit vao ndi dung
clia ting bai hoc chuan bi ddy du cac diéu kién thuc hién bai hoc dé dam bao chat luong
giang day.

+ Khi giang day, can gitp nguoi hoc thuc hién cac ky niang chinh xac, ding yéu
cau, thanh thao.

+ Cac ndi dung 1y thuyét lién quan dén k¥ ning nén phan tich, giai thich thao dong
tac dut khoat, 1o rang, chuan xac.

+ Pé giup nguoi hoc ndm viing nhitng kién thirc co ban can thiét sau mdi bai can
giao bai tdp dén timg hoc sinh. Cac bai tap chi can & mic d6 don gian, trung binh phu
hop vai phan 1y thuyét da hoc, kiém tra danh gia va cong bd két qua cong khai.

+ Tang cuong st dung thiét bi, dd dung day hoc, trinh dién mau dé tang hiéu qua
day hoc.

- béi véi ngudi hoc: Tich cuc tu hoc va 1am bai tap theo hudng dan cua gido vién

3. Nhimng trong tdm chuong trinh can chu y:

- Trong tam cua gido trinh mo6 dun 1a :2, 4
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