prfLY TU TRONG TRUONG CAO PANG LY TU TRONG TP.HCM
KHOA CO KHI

Mon. NGUYEN LY CHI TIET MAY
Chuong 3. BO TRUYEN PONG PAI




3.1. KHAI NIEM CHUNG

3.1.1. KHAI NIEM
Truyén chuyén dong giita 2 banh dai c6 khoang cach truc xa
nhau nho nguyén ly ma sat.

Day dai

Banh dan

Banh bi dan
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3.1.2. Phan loai
- Vat lieu lam day dai: Dai vai cao su, dai da, dai len, dai vai.

- Mt cit ngang ddy dai:
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3.1.2. Phan loai

- Vi tri truc: hai truc song song, hai truc chéo nhau




4.1.2. Phan loai

- Nguyén ly lam viéc: ma sat, an khop




3.1.3. Uu va nhuwoc:

- Uu diém

+ Truyén chuyén dpng ¢ 2 truc xa nhau (> 15m)
+ Lam viéc ém

+ An toan cho cdc chi tiét may khi bi qua tai

+ Két cdu va vin hanh don gidn, gid thanh ré

- Nhwoc diém

+ Kich thwoc lon

+ Lwc o truc lon vi phai cang dai

+ Tudi tho thdp khi lam viéc vdi vin toc cao.

=> Dai thang dang dwoc sw dung rong dai.
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3.1.4. Phwong phap cang dai Banh cang dai

Vit cang dai
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3.1.4. Phwong phap cang dai
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3.2. VAT LIEU VA KET CAU DPAI

3.2.1. Vit liéu dai
Vat liéu lam dar thoa
mén d6 bén moi, lau mon, hé so
ma st 16n, tinh dan hoi cao.

a. Dai det: Bao gom cac
loa1 da1 sau: dai da, da1 vai cao
su, dar so1 len, da1 so1 bong, dar
lam bang vat liéu tong hop.

b. Dai thang: Da1 thang
gom ¢ dai soi xép va dai soi
bén Hinh 3.7. Dai det Hinh 3.8. Dai thang
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3.2. VAT LIEU VA KET CAU DPAI
3.2.1. Két ciu dai thana
b

4 >

Doy | |5
alk
S

Hinh 3.10 Dai thang

b: Bé rong 16n nhat cta dai; bo: Bé rong cia dai tai mit phang trung hoa; yo: Khoang
cach tir mit phang trung hoa dén mit trén cia dai; h: Chiéu cao cua dai; y = 40°: GoC
O dinh;

L: Chiéu dai dai, duoc tinh 13 chiéu dai 16p trung hoa.
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3.2. Két cdu dai thang
+ Pai thang dugc ché tao thanh vong kin, ¢6 chiéu dai L (theo tiéu

chudn) va tiét dién dai duogc tiéu chuan héa (TCVN 2332-78).

+ Chiéu dai L dai theo day s6 tiéu chuan sau (mm): 400, 450, 500, 560. 630, 710, 800,
900, 1000, 1120, 1250, 1400, 1600, 1800, 2000, 2240, 2500, 2800, 3150, 4000, 5000, 6300,
7100, 8000, 9000, 10000, 11200, 12500, 14000, 16000, 18000...

+ Pai thang ting kha ning tai nho ting heé sO ma sat

Bdng 3.1 Kich thiréc mdt cdt dai, chiéu dai dai, dirong kinh banh dai cac loai dai thang

Dang | Ky | bo, | b, h, | vo, | A, Chieu dai dai, T, d,
dai | hiéu | mm | mm | mm | mm | mm? min Nm min
4 85| 10 6 2.1 47 400 + 2500 < 25 70 = 140
A 11 13 8 2.8 81 560 =+ 4000 11 +70 100 = 200
DPai B 14 17 | 105 4,0 | 138 800 + 6300 40 = 190 140 = 280
thang | C 19 | 22 | 13,5 4.8 | 230 | 1800+ 10600 110+ 550 250 =+ 400
D 27 | 32 19 | 6,9 | 476 | 315015000 | 4502000 | 320+ 630
E 32 | 38 | 235] 83 | 692 | 4500+ 18000 | 1100 +4500 | 500 = 1000
Pai | SPZ | 85 | 10 8 2 56 630 =+ 3500 < 500 < 150
thang | SPA | 11 13 10 | 2.8 | 93 800 =+ 4500 90 =+ 400 90 = 400
hep | SPB| 14 17 13 | 3.5 | 159 1250 + 8000 300 =+ 2000 | 300 = 2000
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3.2.2 Két cdu dai thang

L&p 1: 1a 16p chiu lwec co ban gdm cac 16p soi
va cao su. L&p 2: 1a 1&p chiu kéo gdbm co

cac I&p vai tdm. Lép 3: 1a I&p chiu nén bang
cao su. Lop 4: la |&p dinh hinh bao quanh mat
cat day dai bang vai tdm cao su.




3.3. Thong sé hinh hoc

Dwong kinh banh dai d., d-
GOc Om dai ax, a:

S| Chiéu dai day dai L
Khodng cach truc a
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3.3. Thong sé hinh hoc

3.3.1. Duwong kinh banh dai d., d:

Néu phditinh: di=1,2. dnn  (dwinchon theo bdng 3.2. Trang 48)
Va: d. = u. ds

3.3.2. Goc Om dai a:, a-

d, — d o d, —d; .,
X =TT 2 - 1(Tad) HOéC a1:180 — 57 X ° (dO)

3.3.3. Chiéu dai day dai L

Chiéu dai dai tinh toan:

. (d, +dy) n (d, — d1)2
2 4. a

Ly = 2.a +




3.3. Thong sé hinh hoc

3.3.3. Chiéu dai day dai L

Chiéu dai dai thuc té can thiét:

- Déi véi dai det, cdn phdi néi dai nén: Lct = Ltt + (100 = 400) mm

- Déi véi dai thang, do vong dai ¢ san Nén phdi chon Lct theo tiéu chudn
theo day dai thang:

+ Chiéu dai L dai theo day sb tiéu chuan sau (mm): 400, 450, 500, 560, 630, 710, 800,
900, 1000, 1120, 1250, 1400, 1600, 1800, 2000, 2240, 2500, 2800, 3150, 4000, 5000, 6300,
7100, 8000, 9000, 10000, 11200, 12500, 14000, 16000, 18000...
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3.3. Thong sé hinh hoc

3.3.4. Khodang cach truc chinh xac a
Sau khi tinh chinh xac L« thi khedng cach truc a thay doi vi vdy can tinh lgi a
theo cong thirc:

y

k + Vk% — 8A2
a = (mm)
4
m.(d, +d d, —d
Voik =1L - (22 1)(mirn) A:(Zz 1)(mm)



Vi du 1: Cho b6 truyén dai nhu hinh 3.14,
xac dinh gbéc 6m «;, o, va tinh chiéu dai can
thiet L cua dai trong truong hop dai thang va
dai1 det.

Bai giai:

1) G6c 6m dai banh dai nho:
d, —d
a; = 180° g5y . 2
— 180° — 57 (250 —90) _ 148,55°
B -7 290 T T

hodc a; = 2,59 rad, suy ra a, = 3,693 rad.
2) Chiéu dai tinh toan cua dai:

TT. (dz + d1) (dz - d1)2

Ltf :2.a+

_|_
2 4. a
= 1136,1 mm

220

290

290
Hinh 3.14

. (250 + 90) . (250 — 90)2

- 2 4.290




Chicu dai can thiét:
- Pai thang: chon day dai tiéu chuan c6 L=1250mm
- Pa1 det: L=L;+(100—400)=1300mm




BAI TAP AP DUNG CHUONG 3
Trang 2 — File Bai tdp
Bai 2: B0 truyen dai det ¢o duong kinh banh dai nho d;=125 mm; d;=400; goc om trén
banh dai nho 0,=160°. Xac dinh khoang cach truc a ctia bo truyeén va chicu dai ddy dai L.
Bai 3:. Trong bo truyen dai thang loai D c6 khoang cach truc ban dau a=900mm
dwong kinh di=200 mm, d,=400 mm. Chon chiéu dai L tiéu chuan cta dai va tinh toan lai

khoang cach truc.
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3.4. Dong hoc bé truyén dai
3.4.1. Vin toc b truyén dai

Hinh 3.15. Van téc vong trong bé truyén dai

di, d2: Pwong kinh banh dai chii dong va banh dai bi dong (mm)

N:, N2:toc dé quay ciia banh dai chii dong va banh dai bi déng (vg/ph)
Luu )'/Z Van tdc tot nhat nam trong khoang 20+25 m/s. Van tbc >30 m/s xay ra hién tuong
dao dong xoan, ting luc ly tAm, nong day dai, giam tudi tho va hiéu suat bd truyén. Van toc <

5 m/s khong nén dung bo truyén dai.
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3.4. Dong hoc bé truyén dai

3.4.2. Ti s6 truyén b truyén dai

- Déi vdi trwong hop trong thuece té cO triwot dai (chi dung trong PO AN)
ng d;

n; d, (1 —¢)

Trong do: ¢ [3 hé 50 trot, ¢d gid tri tir 0,01 + 0,05

U =

- Trong trwong hop bai toan bo qua hién twong truot tron:

4 d,
r, d,
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3.5. Lwc tac 18n bé truyén dai
¢ Lwc vong
- Luc cang ban dau Fo
- Khi bd truyén lam viéc:
Trén nhanh cang: Fo 2 F C

A ) . Hinh 3.18. Luc cang ban dau khi bo
Trén nhanh chung: Fo 2 F2 truyén chua lam viée
- Lwc vong Ft:

- Lwc trén nhanh cang F1: |
F,=F,+ 0,5F, Hinh 3.19 Luc tdac dung lén truc F,

- Lwe trén nhanh chung F2: 1 F, = Fo — 0,5F;




3.5. Lwc tac 18n bé truyén dai

¢ Lwc huong tam Fr

F. ~ 2.F,.sin(a,/2)
hodc F. =3.F,.sin(0,/2) (khi b truyén khong c6 bo phan cang dai)
vO1 g goc om trén banh dai nho.
Luwu y: vdi viéc bam may tinh: néu a1 sie dung don vi rad thi may tinh phadi

chuyén vé ché dj rad.



3.5. Lwc tac 18n bé truyén dai
Diéu kién lwc cang ban dau dé khdng xdy ra hién twong trwot tron:

2 {—:-f'i’?l—lJrFV

Khi tinh céc luc ¢é thé bé qua luc cang phu F,.
Trong do:  fla hé s6 ma sat gitra day dai va banh dai.
e 14 hang so Euler
Luuy: Doi vé6i truong hop 1a dai thang, hé s6 ma sat phu thudc vao goc
dinh dai thang nén hé s6 ma sat dai thang duoc tinh:

(y =36° = 40° la géc dinh cua dai thang)
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VD2.

Bai 12: Bo truyén dai det truyén cong suat Pi=8 kW, so vong quay banh dan
n;=1280vg/ph, banh bi dan n;=640 va/ph, duong kinh banh dan d;=180 mm, khoang cach
truc a=1800 mm. Hay xac dinh:

a. Puong kinh d2, van toc bd truyén dai va goc 6m dai ou.
b. Luc vong Ft, Luc hudng tam Fr, Iuc trén nhanh cang F1 va luc trén nhanh

ching F2. Bo qua hién tuong trugt dai va bd truyén c6 bo phan cing dai.
c. X&c dinh hé s6 ma sat f dé bo truyén khdng xay ra hién tuong truot tron. Bo

qua luc cang phu Fv.
Biét Fo = 800 N.
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GIAI
a. DPuong Kinh d2:

2. TLl dz
Co: y=_1_22
n, dq

N 1280 _ dy
640 180

- Van toc bod truyén:
V=Vi=\V =
- GOc 6m dai:

ol — — T

-2 d2 =360 mm
— .180.1280 — 12,06 m/s
60.1000
560 ~180 _ 3,04 rad
1800

Mon hoc Co ky thuat



GIAI

b. Luc vong Ft, Luc hudng tam Fr, Iuc trén nhanh cang F1 va luc trén nhanh
chung F2.

- Luc vong Ft :

Ft = = —2==663,35 N
- Luc hudng tam Fr (co bo phan cang dai)
Fr = = 2.800. sin (=) = 1597,94 N

- Luc trén nhanh cang:
F,=F,+ 0,5F, =800 +0,5.663,35=1131,66 N
- Luec trén nhanh chung:
1 Fy=1To—0,5F =800-0,5. 663,35 = 468,33 N

Mon hoc Co ky thuat



GIAI
C. X&c dinh hé s6 ma sat f dé bo truyén khong xay ra hién tuong truot tron.

Diéu kién luc cang ban dau dé khong xdy ra hién twong truot tron:
1

1

663,35 ef30541
" ef305_1

<~ 800> +0

>f>0,29

GV: Dwong Thi Hong Mén hoc NL-CTM



BAI TAP AP DUNG CHUONG 3
Trang 3,4,5 — File Bai tap

Bai 6: Bo truyén dai det c6 duong kinh banh dai d;=200 mm, khoang cacl ,,.,
a=1500mm, truyén cong suat P=4 kW, s6 vong quay banh dan n;=1000 vg/ph, hé s6 ma sat
gitta dai va banh dai la £=0,24. Gia su ta cang dai véi luc cang dai ban dau Fo=800 N. Hay
xdc dinh (bo qua luc cang phu Fv):

a) Luc vong co ich F;

b) Ti so truyen 16n nhat cua bo truyen dé khong xay ra hién twong truot tron.

Bai 7: Bo truyén dai det ¢6 céc sO liéu cho trude nhu sau: s6 vong quay banh dan
n:=1560vg/ph, d;i=180 mm, so vong quay banh bi dan n=520 vg/ph. Khoang cich truc
a=1500mm. Cho trudc hé so ma sat giita diy dai va banh dai £=0,25, cong suat truyeén
P1=5kW. Bo qua luc cang phu do luc ly tim gay nén. Xac dinh:

a) Luc cing dai ban dau Fo dé khong xay ra hién twong truot tron.

b) Lwc trén nhanh cang F; va trén nhanh chung F-.
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BAI TAP AP DUNG CHUONG 3
Trang 3,4,5 — File Bai tap

Bai 10: B6 truyén dai det ¢6 dudng kinh cac banh dai: d;=200 mm, d,=400 mm, truyén
cong suat P=3 kW, s6 vong quay banh dan n;=800 vg/ph. Hé s6 ma sat giita dai va banh dai
la £=0,24. Gia sir cang dai v6i luc cang ban dau Fo=550 N. Hay x4c dinh (bo qua luc cing
phu F.):

a) Luc vong c¢6 ich F:.

b) Khoang cach a tdi thiéu la bao nhiéu dé khong xay ra hién twong truot tron.

Bai 10: Bo truyén dai det (dai vai cao su) truyén dong giira hai truc song song nguoc
chiéu. Cho biét trude: duong kinh cac banh dai d;=180mm, d>=400mm khoang céch truc
a=1120mm, sO vong quay banh dai dan n;=968vg/ph, hé s6 ma sat gitta day dai véi banh dai
dan vabidan: f =025, luc cang dai ban dau Fo=600N. Yéu cau:

a) Xac dinh gia tri goc 6m oy va chiéu dai can thiét L.

b) Xac dinh kha ning tai (cong suat P;) ctia bo truyén dai dé khong xay ra hién twong

(ruot tron.
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BAI TAP AP DUNG CHUONG 3
Trang 3,4,5 — File Bai tap

Bai 14: B truyén dai thang c6 mot day dai véi so vong quay banh dan n;=1240vg/ph,
d;=200mm, goc chém dai p=36°. So vong quay banh b dan n,=620vg/ph. Khoang cach truc
a=500mm. Cho trudc hé so ma sat giita dai va banh dai £=0,2. Cong suat truyén P;=2kW.
Tinh:

a) Luc trén nhanh cing F; va trén nhanh chung F».

b) Luc cang dai ban dau Fy dé khong xay ra hién tuong trwot tron.
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3.6. Trinh tw thiét ké b truyén dai thang

File GT-Trang 55

Bude 1. Chon tiét dién dai

Buwdc 2. Tinh dudng banh dai nhé d1

Bude 3. Chon hé s6 trugt £ va Tinh dudng banh dai 16n d2
Buwoc 4. Xac dinh khoang cach truc a

Buwde 5. Xac dinh goc 6m dai o1

Budc 6. Tinh sb day dai z

Buwére 7. Tinh chiéu rong banh dai va duong kinh ngoai ctia banh dai
Buére 8. Tinh céc luc tac dung 1€n bo truyén

Budre 9. Tinh tmg suat 16n nhat va tudi tho day dai
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