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CHUONG 3. BO TRUYEN PONG



3.1.1. Khai niém bd truyén dong
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CHUONG 6. BQO TRUYEN PONG TRUC

Nhén xét cua gido vién

CHUONG 3. BO TRUYEN PONG PAI

3.1. KHAI NIEM CHUNG

3.1.1. Khai niém b truyén dong dai

Truyén dong dai 13 truyén dong ma sat gian tiép, truyén chuyén dong va
co nang (tai

trong) nho ma sét gitra dai véi cac banh dai gitra 2 truc khé xa nhau.



truyén dai thuong c6 hai banh dai (nhu hinh 3.1) gdm: banh dan 1, banh
bi dan 2

va mot dai 3 mic cang trén hai banh dai nho b phan cing dai. Nho ¢6
ma sat gifra dai va

banh dai, banh dan quay sé& truyén chuyén dong va co ning sang banh bj

dan.

3.3.2. Két cau bd truyén dong dai det
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Hinh 3.9. Két ciu banh

dai1 det

Pai det, hay con goi 1a dai phang, tiét dién dai 1a hinh chit nhat hep, banh

dai hinh tru



tron, dudng sinh thiang hodc hinh tang tréng, bé mat lam viéc 1a mit rong

cua dai

CHUONG 4. BO TRUYEN PONG XiCH

4.1. KHAI NIEM CHUNG

4.1.1. Nguyén li lam viéc ciia truyén dong xich

Pia xich din quay, rang cia dia xich day cac mat xich chuyén dong theo.
Day xich chuyén dong, cac mat xich day ring cua dia xich bi ddn chuyén
dong, dia xich 2 quay.

Nhu vay chuyén dong di dugc truyén tir banh dan sang banh bi dan nho
sy an khop cua rang dia xich v6i cac mat xich. Truyén dong bang an
khép, nén trong bo truyén xich hau nhu khong c6 hién tuong trugt. Van
tdc trung binh ctia banh bi dan va ti sb truyén trung binh ctia b truyén

xich khong thay doi

1.4. Uu va nhwoc diém va pham vi sir dung ciia bd truyén dong xich
1. Uu diém

- C6 thé truyén chuyén dong giita cac truc kha xa nhau (Amax = 8 m).

- Kha nang tai cao hon dai.

- Hiéu suit truyén dong cao hon so voi dai, dat n1=0.96+0.98.

- Luc tac dung 1€n truc nho hon so véi truyén dong dai vi luc cang ban
dau khong 1on.

- C6 thé truyén chuyén dong va cong suat cing mot lic dén nhiéu truc.

- Khong xay ra sy trugt nén ty so truyén 1 khong doi.



- Kich thuéc nho so voi truyén dong dai.
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2. Nhuoe diém

- Gi4 thanh twong ddi cao vi két cau phuc tap.

- C6 nhiéu tiéng 6n khi lam viéc.

- Van tdc tirc thoi cta xich va dia bi dan thay d6i theo thoi gian (khong
6n dinh).

- Yéu cau chim soc thuong xuyén (boi tron, ...) va phirc tap hon so véi
b truyén dai.

- Chong bi mon khi lam viéc noi nhiéu bui va boi tron khong tdt.

3. Pham vi sir dung

- Khoang cach truc xa dén 8m

- D4n dong cho nhiéu dia xich

-P<110kW, v < 15m/s, n < 500v/p,u < 8

- B truyén xich dugc dung nhiéu trong cac may nong nghiép, may van

chuyén, va trong tay may

CHUONG 5. TRUYEN PONG BANH RANG

5.1. KHAI NIEM CHUNG

5.1.1. Dinh nghia

Truyén dong banh ring 13 truyén dong an khép truc tiép, trong d6 chuyén
dong va tai

trong dugc truyén nho sy an khdp cia cac riang trén banh rang hoic thanh



rang.

B0 truyén banh ring thuong c6 2 bd phan chinh:

- Banh rang dan 1, c6 dudng kinh d1 duoc lap trén truc dan I, quay véi sb
vong quay nl

cong suit truyén dong P1 mo men xoén trén truc T1

- Banh ring bi dan 2, c6 duong kinh d2, dugc lép trén truc bi dan 11, quay
v6i s6 vong

quay n2, cong suat truyén dong P2, mé men xodn trén truc T2.

- Trén banh ring co céac rang, khi truyén dong cac ring an khdp véi nhau,
tiép xtic va

day nhau trén dudng an khop
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Hinh 5.1. So d6 bd

truyén banh rang tru

Nguyén Iy 1am viéc ctia bo truyén banh rang (Hinh 5.1) ¢ thé tom tat
nhu sau: truc I

quay voi sb vong quay nl thong qua mdi ghép then lam cho banh ring 1



quay. Rang cua

banh 1 an khop véi rang ciia banh 2, day rang banh 2 chuyén dong, lam
banh 2 quay, nho

mdi ghép then truc II quay véi sé vong quay n2.

Truyén chuyén dong bang dn khép, nén trong bo truyén banh riang hau
nhu khong co

truot (chi c6 hién tugng truot bién dang ¢ phan dinh va chan ring), hiéu
suét truyén dong

cua bd truyén rat cao.

1.1.2. Phan loai

Theo vi tri twong déi gitra cac truc

- Truyén dong banh ring try, cac truc song song v6i nhau (Hinh 5.2)
- Truyén dong banh ring con, cac truc vudng goc voi nhau (Hinh 5.3)
- Truyén dong banh ring hypecboldit, cac truc chéo nhau (Hinh 5.4)
Theo tinh chit di déng ciia dwong tAm cac truc

- Truyén dong banh rang thuong, dudng tim truc cta tit ca cac banh ring
déu cd dinh.
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- Truyén dong banh rang hanh tinh, dudng tdm truc cua 1 hodc nhiéu
banh rang di

dong trong mit phang quay.



Hinh 5.2. Banh rang tru Hinh 5.3. Banh rang con Hinh 54.

Banh rang hypecboloit

CHUONG 6. BO TRUYEN PONG TRUC VIT

6.1. KHAI NIEM CHUNG

6.1.1. Nguyén 1y lam viéc ciia bd truyén dong truc vit-banh vit
Truyén dong truc vit thudc loai truyén dong banh ring dic biét ding dé
truyén chuyén

dong quay va tai trong gitra hai truc chéo nhau, goc gitra hai truc thuong

1a 90°.



Hinh 6.2. Truc vit

Truc vit 1a mot truc ¢6 nhiéu vong ren, thuong br;'mg thép. Banh vit c6 cau
tao tuong tu

banh rang nghiéng nhung dang ring khac, mat chan rang 1a mot phan ciia
mat xuyén,

thudng 1am bang hop kim mau. Banh vit duoc gia cong bang dao phay
lan c6 hinh dang

gidng nhu truc vit s& an khép véi nd (nhung dudng kinh ngoai cta dao
hoi 16n hon duong

kinh ngoai cua tryc vit dé tao nén khe ho hudng tim ¢ chan ring banh
vit).

Ren truc vit va ring banh vit tiép xtc nhau theo dudng; thong thuong truc



vit dan

dong.

6.6.1. Boi trom

Khi bo truyén truc vit lam viéc, tai cic bé mit tiép xuc cua ren truc vit voi
rang banh vit c6 ma sat 16n nén sinh nhiéu nhiét va lam giam hi¢u suét
ctia bo truyén. Vi viy ta phai bdi tron cho b truyén. Dé boi tron cho bd
truyén thi mét phan truc vit hodc mot phan banh vit phai dugc nhing
trong dau tiy theo vi tri banh vit & dudi hay truc vit & dudi. Pé tranh mat
mat nhiéu cong suat do khudy dau, chi nén cho dau ngap dén chan ren
truc vit hodc ngap 1/3 banh kinh banh vit. Lugng dau db vao hop giam
tdc nén léy khoang 0,35 + 0,7 litcho 1 kW. Khi van tbe vong cua truc vit

v = 12 m/s thi bo truyén duoc boi tron bang cach phun dau.
BAI TAP KIEM TRA PINH Ki
Bai 1. (3.0 diém)

Cho bd truyén dai det c6 cong suat P1=6 kW; s6 vong quay banh dan n1=800
vong/phut; ty s6 truyén u=2,5; dudng kinh banh dan d1=180mm, luc cing ban
dau FO=800N va khoang cach truc a=1500mm. Bé qua hién tuong truot tron va
lyc cang phu Fv. Hay xac dinh:

«Goc dm dai 1 va chiéu dai can thiét ciia day dai L2(0,75d)

 Van tdc v1; luc vong Ft; luc tac dung 1én b tru Fr. (0,75d)

« Hé s6 ma sét f toi thiéu dé khong xay ra hién tuong truot tron (0,5d)

« Hé s6 ma sat ' t6i thiéu dé khong xay ra hién tugng truot tron (0,54d)
Bai lam

Bai lam

* Duong kinh d2
U= u=d2/d1 =>2,5=d2/180 => d2 = 450mm



Goc om dai

01 =180-57 . d2-d1/a =180-57 . 450-180/1500

Chiéu dai tinh toan day dai
Ltt = 2a + T0/2 (d1+d2) + (d2-d1/4a)

=2.1500 + T0/2 (180+450) + (450-180/ 4.1500)
=3989,1 mm
Chiéu dai can thiét
L = Ltt + (100 -> 400)
=3989,1 + 100
4089,1
Chon L =4100mm

eVin téc vl

v=T0.d1.n1/60000 = .180.800/60000 = 7,53 mm
Luc vong Ft
Ft=1000.P/v1 =1000.6/7,53 =796,8 N
Lyc tac dung 1én b truc
Fr=2.F0.sin(0l1/2)

=2.800 . sin(169,74°/2)
=1593,6 N

«Pé khong say ra hién tugng trugt tron

Ol1=169,74° = 2,96 rad

FO>Ft/2.ef Q1 +1/ef O1 -1 + Ft

V61 FO = 0 thi



<=> 800 = 796,8/2 .ef 2,96 +1/edd 2,96 -1
= £=0,369
Vay hé s6 ma sat toi thiéu dé khong sdy ra hién tugng truot tron Fmin= 0,369
. Chiéu dai can thiét ciia dai thang
Chon L =4100 mm
Acx =K +Vk2-8A2/4
Trong 6 K=L-n(d1+d2)/2= 4100 - n(180+450)/2
=3100,9 mm

A= d2-d1/2 =450-180/2 =135 mm

Acx =K +Vk2-8A2/4=3110,9 +V3110,9 2 - 8 . (135)2/4
=1549,5 mm

U=BAI 2. (2,25 diém) B9 truyén xich éng con lan c6 cac
thong sb sau: khoang cach truc a=900 mm, budc xich pc=25,4 mm; cong suat
truyén dong P=8 kW; s ring dia xich ddn Z1=22 rang; ti sb truyén u=3; s6
vong quay banh dan n1=350 vong/phit. Xac dinh:

« S6 rang dia xich dan, duong kinh vong chia dia xich din va bi dan, sb mat
xich X c6 xét dén diéu kién ndi xich dé dang ? (1,254)

« Van tdc v1; luc vong Ft va luc tdc dung 1én b truc Fr biét bo truyén nam
ngang? (1,0d)

Bai l[am

«  Sbrangbi din Z1
U=72/71 <=>72 =u.Z1 = 3.22 = 66 rang
DPuong kinh vong chia dia xich dan
D1 =Pc/sinl180/Z1 = 25,4/sin/180/22 =178,6 mm
D2 = Pc/sin180/Z2 = 25,4/sin/180/66 = 533,8 mm
S6 mat xich
X=2.a/Pc + Y2 (Z2+7Z1)+(Z2-Z1/2 ©). Pc/a

=2.900/25,4 + Y5(66+22) + (66-22/2 1) . 25,4/900
X=116,25



Chon X=116 mit xich

«  Van tdc vl

V1= Pc.Z1.n1/60000 = 25,4 .22 . 350/60000 = 3,259 m/s
Vong luc Ft

Ft=1000.P/v1 =1000 . 8/3,259 = 2454,74 N

Luc tac dung 1én b truc

Taco Km . Ft=1,15.2454,74 = 2822,95 N

BAI 3. (2,5 diém) Cho bd truyén banh rang tru ring nghiéng tiéu chuan an
khép ngoai nhu hinh bén duéi truyén mé men xoan T1=80000Nmm, c6
khoang cach truc aw=340mm, sb rang Z1=25 ring, Z2=107 ring, goc in khép
a = 20°, cac banh rang khong dich chinh, 2 banh rang an khép ngoai. Hay xac
dinh:

* Médun phdp mn va gbéc nghiéng rang B? (1,25 d)

* Phan tich va tinh gié tri cac luc tac dung 1én cdp banh rang trén da cho.
(1,25 @)

Bai lam
Bai 3
* Khoang cach truc aw
1, aw = mn(z2+z1)/2xcosB =>cosB=mn(z2+z1)/2xaw=mn(25+107)/2x340
Piéu kién goc nghién rang
2, 20°>=B>=8=>cos 8° >=cosB>=c0s20°
Thay 1 va2
=>c0s8°>=mn(25+107)/2x340>=c0s20°=>5,1>=mn>=4,8
vay ta chon modun phap mn=5mm
goc nghién rang
cosB=mn(z1+z2)/2x340=5(25+107)/2x340=33/34=>B=13.9°
b
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Do 16n luc vuong
fr1=fr2=2t1cosB/mnz1=2x80.000xco0s13.9/5.25=1242,5
Do 16n luc hudng tdm

fr1=fr2=fx 1xtg/cosB=1242,5/cos13,9=465,8(N)

do 16n luc doc truc
fr1=fr2=tx1tgB=1242,5xtg13,9=307,4(N)

BAI 4. (2,25 diém) Cho hé thong truyén dong nhu hinh bén dudi, cho biét sd
vong quay dong co 1a ndc=980 vong/phit. S6 ring cac banh rang: Z1=20,
72=50, Z3=20, Z4=60, Z5=25, Z6=45, ti s6 truyén ctia bd truyén xich ux=3.
Xac dinh:

« Ti s6 truyén chung ciia hé théng va s6 vong quay thung tron (1,0d)
« Phuong va chiéu céc luc tac dung 18n cac banh rang. (1,25 d)

goi ul,2 1a ti sd truyén tir truc 1-2

ul2=z2/21=50/20=2.5

goiu2,3 lati sb truyén tur truc 1-2

u23=z4/z3=60/20=3

goi u3,4 14 ti sd truyén

u34=z6/25=45/25=1.8

goi u 14 ti sd truyén chung cta hé théng

u=ul2xu23xu34

=2.5x3x1.8x3

=40,5



goi hdcla sé vong quay dong co

goi htt 13 s6 vong quay thung tron



