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CHUONG 1. BQ TRUYEN DONG PAI

KHAI NIEM CHUNG



Khai niém bo truyén dong dai
Truyén dong dai 1a truyén dong ma sét gian tiép, truyén chuyén dong va co ning (tai
trong) nho ma sat gitta dai vdi cac banh dai gitra 2 truc kha xa nhau.
Bo truyén dai thudng c6 hai banh dai (nhuw hinh 3.1) gom: banh dan 1, banh bj dan 2
va mot dai 3 mic cang trén hai banh dai nhd bd phan ciang dai. Nho c6 ma sat gitta dai va

banh dai, banh din quay s& truyén chuyén dong va co ning sang banh bi dan.

Hinh 3.1 Bé truvén dai

Phan loai bd truyén dong dai

Phan logi theo vt ligu ché tao day dai: Pai vai cao su, dai vai, dai da, dai len.
Phan logi theo hinh dang mat cit ddy dai: Pai det, dai hinh thang, dai hinh lroc,
dai tron. dai rang.
+ Dai det c6 tiét dién 1a hinh chit nhat
+ Pai thang c6 tiét dién la hinh thang can, goc ¢ dinh y = 40°
+ Pai lugc ¢6 nhiéu chan phan b doc theo chiéu rong, & mat trong cua dai
+ Pai tron co tiét dién 1 hinh tron
+ Pai ring c6 nhiéu rang phan b theo chiéu dai, & mat trong cua dai

Trong d6, dai det va dai thang duoc ding phd bién hon ca, dai tron chi duoc ding khi
cdng suat nho, dai lugc va dai rang dung khi cong suat 16n hoic can phai ¢dam bao lam viéc
Véi ti s6 truyén on dinh, khuén kho kich thuéc nhé gon
THONG SO HINH HOC BQ TRUYEN DAl

- Khoang cach truc: a (mm)

- Puong kinh banh dan va banh bi dan: d1, d2 (mm)

- Chiéu dai hinh hoc cua dai: L (khong tinh dén d6 véng, mm)



- Goc nghiéng ctiia mdi nhanh dai so voi dudng tam bo truyén: p/2
- Goc 0m cuia dai 1én banh dan va banh bi dan: a1, o2

p/2
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Hinh 3.13. Théng s hinh hoc chinh ciia bé truvén dai

Puwong kinh banh dai
- BPuong kinh so bd banh dai nhdé:
d1 = (1100 = 1300)3VP1/nl
hodc d1 = (5,2 + 6,4)3\T1 (mm)
- BPuong kinh banh dai 16n: d2=d1xux(1- &)
Trong do:
P1: cong suit trén truc din (kW)
T1: mdmen xoan trén truc dan (Nm)
u — ti s truyén,
& —hé s6 truot (0,01 + 0,05)
Céc duong kinh banh dai d1 va d2 nén quy tron theo tiéu chuan, thuong chon d1 vé phia
tang, d2 vé phia giam.
Goc 0m dai

dz —-d1

al = 180° - 57 x Z—= (o)
Tuong tu ta co
a2 = m +E=2 (rad)hay a2 = 180° + 57 x Z=%(d)

a a

Chiéu dai dai va khoang cach truc

Chiéu dai tinh toan ciia day dai L (mm)



L m(d2 +d1) N (d2 — d1)?
4a

Chiéu dai can thiét ciia ddy dai Ltt (mm)

Ltt=2.a

- B4i véi dai det sau khi tinh L can chon chiéu dai can thiét cua day dai tang theo tir
100 + 400mm dé¢ noi dai.
Ltt =L+(100—400) (mm)
- D6i v6i dai thang Ltc phai chon theo tiéu chuin (Ltc > L). Sau d6 tinh lai khoang cach
truc a (mm) theo chiéu dai day dai vira chon

(mm)

A= @2-aD

2
. m(d2 + d1 - k +Vk2 —8A
Véi k=1L —%Hoac q=——-

PONG HQOC BO TRUYEN PAI
Van toc caa bd truyén dong dai

Van tdc duoc xac dinh theo cong thtrc:

_mdyng
" 60.1000
_md2.n2
" 60.1000

Ti s6 truyén b truyeén dong dai
Trong thuc té dai bi truot do d6 ta co:

_nl_dz2

n2 di

LUC TAC PONG LEN TRUC BQ TRUYEN DONG PAI

Luc vong

- Khi bd truyén chua lam viéc, dé tao nén luc ma sat gitra dai va banh dai, can phai cang
dai v6i luc cang ban dau FO.

- Khi cing dai xuét hién luc cing ban dau FO=coxA (A: dién tich mit cit ngang cta day
dai)

- Khi b truyén lam viéc, banh dan chiu tac dung ctia momen xoan T1. Trén nhanh dan (1a
nhanh truyén chuyén dong cho banh bi dan) luc s& ting 1én 1a F1, trén nhanh bi dan (1a
nhanh

chay theo banh bi dan) lyc s& giam xudng con F2



Ta c6 luc vong

_2.T1_1000.P

_dl \

Trong d6: Ft: lyc vong c6 ich (N) P: cong sudt (kW)

Ft=F1-F2

v: van tdc vong cta banh dai (m/s)

T1: moment xoan trén truc T1 :%. (F1-F2)
Moment xoin trén banh dan

T1=Ft<: hoje T1= (F1-F2). %
Bai 3. (2,0 diém)
Cho bo truyén dai det truyén dong gitra 2 truc song song cung chiéu c6 cong suit
P1= 8 kW; s6 vong quay banh dan n1=980 vong/phiit; dudng kinh banh din d1=200 mm;
duong kinh banh bi dan d2=600 mm; luc cang ban dau FO=800 N va khoang cach tryc
a=1800 mm. Bo qua hién tugng trugt tron va luc cang phu Fv. Hay xac dinh:
a. Goc 6m dai, chiéu dai tinh toan Ltt va chiéu dai can thiét L cta day dai c6 tinh dén ndi
dai. (1,0 diém)
b. Hé s6 ma sat t6i thicu giira ddy dai va banh dai dé khong xay ra hién tuong truot tron
(1,0 diém)
Bai lam

a)Goc om dai:

d2—-dl 600—-200

T
a 1800

a; =T — = 2,91 rad
Chiéu dai tinh toan L,,:

m(600+200) . (600—200)2
4.1800

Ltt =2a =2.1800+

_ 2
+1'[.(d2 +d1) n (d2 4ad1) = 4878,8 mm

Chiéu dai can thiét L cua day dai:
L = Ltt +(100--400)
= 4878,8+(100--400)
=4978,8+5278,8
Chon L=5100mm
b) biéu kién dé khong dé khong xay ra hién tuong truot tron:

_mdyng _ m200.980
60.1000 60000

12 =10,2m/s



. 1000.P _ 1000.8

Luc vong: F; = = = 784,3 (N)
v 10,2

Fr efai41 7. N ’
F, == + E, v&i E, = 0 thita co:

2 efai—1

Ft erf1+1

> _t.

ko 2 2 efai-1

7843 ef29141
2 ef291_1

< 800 >

CHUONG 2. BO TRUYEN PONG XICH
2.1. Khai niém chung
1. Nguyén ly hoat dong
« Lam viéc theo nguyén 1y dn khép. Tai trong duogc truyén di nhd vao in khép cia céc
mat xich vdi cac ring dia xich.
*  Truyén chuyén dong va moment xoan giita 2 truc kha xa nhau.
< Céu tao
«  GOm 2 dia xich: dia xich dn, dia xich bi dan va day xich.

Ngoai ra bg truyén con c6 thém b phan cang xich, by phéan bdi tron va che chan

2. Phéan loai

% Theo cong dung: xich tai, xich truyén dong va xich kéo

% Theo s6 ddy xich: xich 1 ddy va xich nhiéu day

% Theo cu tao: xich con lan, xich 6ng, xich 6ng dinh hinh va xich rang
3. Uu, nhuogc diém va pham vi st dung

% Uu diém

» Khong ¢6 hién tuong truot.

* Luc tac dung 1én truc va 6 bé do khong can cang xich
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«  C6 thé truyén cong suat va chuyén dong cho nhiéu truc déng thoi.
«  Kich thudc bd truyén nhod gon (so véi bd truyén dai cd ciing cong sudt va sd vong
quay)
<% Nhuoc diém
Do c6 va dap nén gy On vi vay bd truyén xich khong phu hop véi van tdc thap.
« Tisd truyén tic thoi khong 6n dinh.
*  Van tdc tirc thoi clia xich va banh bi dan thay doi.
» Phai boi tron thudong xuyén
«  Phai c6 bo phéan diéu chinh xich
«  Ché tao, lap rap, bao dudng phirc tap
2.2THONG SO HINH HQC CUA BO TRUYEN XiCH
Budc xich
Budc xich p, mm duogc tiéu chuan hoa
Budc xich pe c6 gia tri tr 12, 7+50,8 mm
Duong kinh vong chia dia xich:

d= Pc . PZ
- . 180 ~
sin—- T

S6 rang dia xich:
Trong tinh toan thiét ké chon Z; = 29 — 2u

S4 mit xich:X

2.1 a

_2a 1 Z,-Z1\* pc

3. Khodng cach truc chinh xdc

a = 0.25.p.. [(x -2 \/(X - %)2 -8 (Zzz;,zzl)z‘

Dé bo truyén xich 1am viéc c6 do chung binh thuong, ta giam khoang cach truc a mot

khoang Aa=(0,002+0,004)a. a.=a- Aa

CHUONG 3. BO TRUYEN PONG PONG BANH RANG
10



3.1. KHAI NIEM CHUNG
3.1.1. Pinh nghia

Truyén dong banh rang 1a truyén dong an khop truc tiép, trong d6 chuyén dong va tai
trong duoc truyén nhd sy an khop cua cac ring trén banh riang hoic thanh ring.
Bo truyén banh ring thudng ¢é 2 bo phan chinh:

- Bénh ring dn 1, c6 dudng kinh d1 dwoc I4p trén truc dan |, quay véi s6 vong quay nl
cdng suat truyén dong P1 md men xoan trén truc T1

- Banh ring bj dan 2, c6 dudng kinh d2, duoc Iap trén truc bi dan 11, quay véi sé vong
quay n2, cdng suat truyén dong P2, md men xoén trén truc T2.

- Trén banh ring c6 céac rang, khi truyén dong cac rang n khép véi nhau, tiép xuc va
day nhau trén dudng an khop
3.1.3. Uu nhwoc diém va pham vi sir dung
1 Uu diém

- Kich thudce nho, kha nang tai lon;

- Ti s6 truyén khdng doi;

- Hiéu suat cao, co thé dat téi 97 + 99%;

- Tudi tho cao, 1am viéc tin cay trong pham vi céng suét, toc do va ty sb truyén kha
rong.
2. Nhwoe diém

- Ché tao tuong dbi phirc tap.

- Boi hoéi dd chinh xac cao.

- C6 nhiéu tiéng 6n khi van toc 1on.

- Chiu va dap kem.
3. Pham vi s dung

Bo truyén banh rang duoc sir dung nhiéu nhat so véi cac bo truyén co khi khac. N6
duoc sir dung trong hau hét cac loai may. Truyén dong banh riang duoc tng dung rong réi
trong linh vuc co khi: tir d6ng ho, khi cu dén cac may hang nang v.v...
3.2. TRUYEN PONG CUA HE THONG BANH RANG

3.2.1. Ti sb truyén cia cip banh ring in khép

Ti s6 truyén:
11



®1_ M _ 22

w, Ny Z
nl: sb vong quay cua banh rang dan (vong/phit); n2: s vong quay cua banh ring bi
dan (vong/phut).
Z1: s6 rang cua banh rang dan; Z2: s6 ring cta banh ring bi dan
3.3. THONG SO HINH HQC CUA BQ TRUYEN PONG BANH RANG
3.3.1. Thong sé hinh hec bd truyén banh ring tru ring thing

Bdng 5.1. Cac thong sé hinh hoc ciia bdanh ring tru ring thang

Tén goi Ky hiéu Cong thirc tinh
Mo dun m Theo tiéu chuin TCVN 2257-77
Ti;sé tn}yén ' o ] , . o, _17,
(dau —: an khop ngoall\; dau +: a?l khép trong u(@@ |(u=-+ E = Z_l.
Dung dé xac dinh chiéu quay cua truc)
Puong kinh vong chia d d=m.Z
Chiéu cao dinh ring ha ha=m
Chiéu cao chan ring hs h=1.25.m
Chiéu cao ring h h=h;+h&=2,25.m
DBuong kinh vong dinh da d:=m.(Z + 2)
Buomg kinh vong chan ds dem.(Z -2.5)
Budce rang t t=n.m
Kl?oémg cach tam cﬁa.hai‘ banh rang an khép o o = d, +d,; _m (Z, +Z,)
(dau +: an khép ngoai; dau —: an khop trong) w 2 2

3.3.2. Thong s hinh hoc b truyén banh ring tru ring nghiéng

Bdng 5.2. Cac thong sé hinh hoc ciia banh ring tru ring nghiéng

12



Tén goi Ky hiéu Cong thirc tinh

M6 dun m Theo tiéu chuin TCVN 2257-77

y X : n, I,
Ti so truyén u@@ |u= E = 2_1
Puong kinh vong chia d d= Mz

cosf?

Chiéu cao dinh ring hy h;=m,
Chiéu cao chan ring hr hr=1,25.m,
Chiéu cao rang h h=h;+hs=2.25m
DPuong kinh vong dinh da da=di+2my
Puong kinh vong chan dr dr=di1-2.5.mn
Budce ring t t=mm
Khoang cach tdm cua hai banh ring in khop m(z,+2,) m(Z,+2,)
(ddu +: an khép ngoai; dau—: an khép trong) aw = 2 T2 cosfi

3.4. LUC TAC DUNG LEN BQ TRUYEN PONG BANH RANG
3.4.1. Luc tac dung 18n bd truyén dong banh ring tru ring thing
Khi xét luc tc dung I&n bo truyén banh ring, ta chi xét luc tac dung 1én banh ring
dan, trén banh rang bi dan lyc tac dung nguoc chiéu va cing do 16n véi luc trén banh dan.
1. Luc phap tuyén Fn: nam trén mat phang phap tring véi mat ngang va phén tich
thanh 2 thanh phan 1a lyc vong Ft va luc hudng tam Fr
Giatri:E, = C:ﬁ Véi a goi 13 gbc an khdp, banh ring tiéu chudn théng thuong a=20°
2. Luc vong Ftl
- Piém dit tai vi tri an khép
- Chiéu nguoc chiéu chuyén dong cua banh ring
2Ty _ 2T, _ 2Ty

-bolon:F,; = F,, = — = =
0 t1 2 = g i, mz

3. Luc hwong tam Frl
- Diém dit tai vi tri an khép
- Chiéu huéng vao tdm banh ring
- Giatri:F = F,, = Fy. tga
3.4.2. Lwc tac dung 1én b truyén dong banh ring tru ring nghiéng
Dbi véi bo truyén banh ring try ring nghiéng, gdm co cac lyuc tac dung sau:

13



1. Lec phép tuyén Fn: nam trong mat phang phap tuyén va phan tich thanh 3 thanh
phan Ft, Fr, Fa.

Ft
cosa.cosf

-Giatri:E, =
2. Luc vong Ftl1
- Piém dit tai vi tri an khop
- Chiéu nguoc chiéu chuyén dong cua banh ring
- Do lon:
2Ty _ 2T, _ 2Ty.cosp

F = F = - =
t1 t2 = 7, dz ———

3. Luc huwong tam Frl
- Piém dit tai vi tri an khép
- Chiéu huéng vao tim banh ring

croe _ _ Fptga
-Giatri: Fy = F,, =

cosp
4. Luc huong tam Fal
- Diém dit tai vi trf an khép
- Chiéu hudng vao mit ring 1am viéc
-Giatri: Fyy = F,, = Fq1.tgp
3.4.3. Luc tac dung 1én b truyén dong banh ring con ring thing
Déi vai bo truyén banh ring con riang thang, gom cé cac luc tac dung sau:
1. Lac vong: Ftl tac dung 1én tryc dan I, lyc Ft2 tac dung Ién truc II.
- Piém dit: vi tri an khop
- Phuong cua Ftl va Ft2 triing voi dudng tiép tuyén chung caa hai vong lan. Chiéu cua
Ft1 nguoc vai chiéu quay nl, chiéu caa Ft2 cing véi chiéu quay n2.
T, 2T,

f . _ _ 2_ _
'Gla trl Ftl —_ th —_ d1 dz

2. Lwc hwong tam

- Biém dat: vi tri an khép

- Phuong chiéu: Frl tac dung 18n truc I, vudng g6c véi truc I va huéng vé phia truc I.
Lyc huéng tm Fr2 vubng goc véi truc 1T va huéng vé phia truc I1.

-Giatri: F,, = F;;.tga.cosé,; F,, = F,.tga.cosd,

14



3. Luc doc truc

- Biém dit: vi tri an khop

- Phuong chiéu: Fal tac dung 1én truc I, song song vai truc 1. Luc doc truc Fa2 song song
véi truc 11. Chiéu cua lyc Fal hudng vé day 16n cua banh dan, chiéu caa Fa2 ludn ludn
hudng
vé phia ddy 16n cua béanh bj dan.

-Giatri: F;; = F,, = F. tga.sing, F,, = F4 = Fy. tga.sing,
Bai 2. (2,25 diém)
Cho bé truyén banh ring tru ring nghiéng tiéu chuan in khép ngoai nhu hinh truyén md men
x0an T1=80000Nmm,cé khoang cach truc aw=340mm, sé ring Z1=28 ring,Z2=105 ring,
goc an khédp a = 20°, cac banh rang khong dich chinh, 2 banh rang an khop ngoai. Hay xac
dinh:
a. Modun phap mn va goc nghiéng rang p? (1 diém)
b. Luc tac dung (phéan tich va tinh gia tri luc) 1én cap
banh ring trén di cho. (1,25 diém))

Bai lam
a)Khoang céch truc a,,:

My (Z2+Z1)

_ _ mu.(Za+Z;) _ mp(105+28)
Aw = 2.cos B = cosf = 2.ay,  2.340 )
Diéu kién goc nghién ring 20° > B > 8° = cos8° > cos f > cos 20° (2)
72
. /
Thay (1) vao (2) = cos 8° > Zri%5*28) . (45200
2.340 FFZ Fyy
2.340.cos 8° 2.340.cos 20° %
S—2my 22—
105+28 105+28 FsxT1TPT >
< 506=>m,=>48>=>m, =5mm @ /
/ N < @ FtZ Ffr(1
Goc nghiéng rang: 21
cos B = mp(105+28) _ 5(105+28) _ 133 _ B = 12,05

2.340 2.340 136
b) Luc vong:

133
_ 2.T1.C05ﬁ _ 2.80000.—

Fo =Fo == e CHITE(N)
Feq it 1117,6.tg20°
Foy=F, = fclosj’g“ = — 55— = 4159(N)

136
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CHUONG 4. BO TRUYEN PONG TRUC VIT
4.1. KHAI NIEM CHUNG
4.1.1. Nguyén ly lam viéc ctia b truyén déng truc vit-banh vit

Truyén d6ng truc vit thuoc loai truyén dong banh ring dic biét dung dé truyén chuyén
dong quay va tai trong gitta hai truc chéo nhau, goc gitra hai truc thuong la 90°.

Truc vit 1a mét truc ¢ nhiéu vong ren, thuong bang thép. Banh vit c6 ciu tao tuong tu
banh ring nghiéng nhung dang rang khac, mit chan rang 1a mot phan caa mat xuyén,
thuong 1am bang hop kim mau. Banh vit duoc gia cdng bang dao phay 1in ¢ hinh dang
gidng nhu truc vit s& dn khép véi né (nhung duong kinh ngoai cta dao hoi 16n hon dudng
kinh ngoai cua truc vit dé tao nén khe hd huéng tdm & chan rang banh vit).

Ren tryc vit va ring banh vit tiép xuc nhau theo duong; thong thudng truc vit dan
dong.

4.1.2. Phan loai bd truyén dong truc vit-banh vit
1. Theo bién dgng (préfin) ren
- B truyén truc vit Acsimét: c6 canh ren thang trong mit cat doc chira dudng tam cua
truc vit, tuong tu nhu ren thang con
- Bo truyén truc vit Convéldt: c6 canh ren thang trong mat cat phap tuyén véi duong
ren
- B6 truyén truc vit than khai: ¢ canh ren thang trong mat cat doc tiép tuyén véi mit
tru co sé

2. Theo Vi tri twong doi cia truc vit so véi banh vit

- B truyén truc vit nam trén

- B6 truyén truc vit nam dudi

- B6 truyén truc vit nam bén canh
3. Theo hinh dang truc vit

- B6 truyén truc vit tru: 6 truc vit hinh tru nhu trén

- B6 truyén truc vit 18m (con goi 1a bo truyén globoit), trong dé truc vit duoc khoét
I6m nhu trén dé c6 nhiéu ren cing dn khop.
4. Theo sé méi ren

- Tryc vit mot méi ren
16



- Tryc vit nhiéu mai ren.
Hién nay truyén dong truc vit tru dwgc dung nhiéu hon ca. Vi vay ta chi nghién ctu vé
tryc vit tru Acsimét (goi 1a b truyén truc vit Acsimét).
4.1.3. Uu va nhwoc diém va pham vi sir dung
1. Uu diém
- Ti sb truyén 16n, c6 thé d¢én 1000
- Lam viéc ém va khéng 6n;
- C6 kha nang tu hadm (trong mot vai truong hop).
2. Nhwoe diém
- Hiéu suat thap do ma sat;
- Can dung vat liéu giam ma sat (ddng thanh) twong ddi dat tién dé 1am banh vit.
4. 2. THONG SO HINH HOC CUA BO TRUYEN TRUC VIT ACSIMET

Mo6dun m
m = t/m (mm)
t: budc ren truc vit = budc ren banh vit
Gia tri m duoc tiéu chuan hoa theo hai day theo thir ty uvu tién sau:
Day 1: 1,0; 1,25; 1,6; 2; 2,5; 3,15; 4; 5; 6,3; 8; 10; 12,5; 16; 20
Day 2:1,5; 3;3,5;6;7;9; 12; 14
- Goc profin ren truc vit: a = 20° (do trong tiét dién doc truc cua truc vit)
- Hé sé dwong Kinh truc vit g: chon theo tiéu chuan tuy theo modun m.
Buwéc ciia dwong xodn éc: S = Z1.t
- S6 méi ren cra truc vit: Z1 = 1 + 4. Truyén cong suat 16n khdng nén lay Z1 = 1 vi
hiéu suat rat thap va bo truyén bi néng nhiéu.
- Sé ren banh vit Z2 (22 > 25 ): S6 rang Z2 khong nén it qua dé tranh bi cit chan ring,
thong thuong chon trong khoang Z2 = 50 + 60 (rang).
- Puwong kinh mgt tru lin cia truc vit d1 (mm): (bing duong Kinh mit tru chia cua
truc vit dcl): d1 = dcl = m.q (truong hop khdng dich chinh)
Dé han ché s6 dao gia cong banh vit, nguoi ta tiéu chuan hod cac gia tri m va q di déi
vé6i nhau (tiéu chuan hoa gia tri m3q)

- Duwong kinh vong lin banh vit d2 (mm): trung véi duong Kinh vong chia dc2:
17



d2=dc2=m.Z2

- GOC nang cua ren truc vit A (d9): L = 5° + 20°

S S t.Z m.zZ Z
tand = = =—t=—==
m.dq mT.dcq T.deq decq q

-DPwong kinh mat tru dinh ren del va mdt tru ddy ren truc vit dil :
del =dcl+2.m;dil=dcl-24.m

-Duong kinh vong dinh rang de2 va vong ddy rang banh vit di2:
de2 =dc2 +2.m; di2 =dc2-2,4.m

Khodng céch truc cia bé truyén khong dich chinh

= —d”:dcz =0,5.m.(Z, + q)
- Goc nghiéng rang cua banh vit =1y
- GOC 6m truc vit bgi banh vit

sind = —22 thong thudng 26=100°
de1—0,5m

4.3. PONG HOC TRUYEN PONG TRUC VIT - BANH VIT
4.3.1. Ti so truyén (u)

Khi truc vit quay mot vong thi méi diém trén vong lian cua banh vit di chuyén dugc

mot khoang S (budc ciia dudng xoin 6¢), nghia 1a banh vit quay dugc S/n.d2 vong.

Vay trong mét phdt truc vit quay dugce nl vong thi banh vit quay duoc:

S nq .dy
nz = . Tll u=—=
Tl.'.dz nyp S

Vim.d,=Z,.t vaS=Z,.t nén:

ng Zy
u=—=—
n; Zy

Do S=m.d;.tanA ta co:

nyg TL'.dZ _ dz

ny m.dq.tani o dq.tand

4.3.2. Van toc vong

- Van téc vong cua tryc vit:

m.dq{nq

v, =
1™ 60000
-Van téc vong cua banh vit

TL'.dz.nl
Uy, =
60000
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d1 = m.q: duong kinh vong lan truc vit
d2 = m.Z2: duong kinh vong lan truc vit
nl: s6 vong quay cua truc vit (v/p)
n2: sb vong quay cua banh vit (v/p)
m: modun mat ddy cua rang
q: Hé sb duong kinh truc (liy theo tiéu chuan)
(khi tinh so bd q = 0,26Z2)
Z1: S6 méi ren cua truc vit
Z2: Sb rang cua béanh vit

3.3. Van toc trugt

U1

-Van tdc truot: Vi, = —a

Déi véi bo truyén khdng dich chinh:
V, = =2 \JZ,% + g2
19100
4.4.LUC TAC DUNG VA TAI TRONG TiNH
4.4.1. Luc tac dung

1. Luc vong Ft: Ftl tac dyng Ién truc dan I, lyc Ft2 tc dung Ién truc II.
- Piém dat: vi tri an khép
- Phwong chiéu: Phuong cua Ftl tiép tuyén vai vong lan truc vit, phuong caa Ft2 tiép
tuyén véi vong lan ctia banh vit. Chiéu caa Ft1 nguoc véi chiéu quay ni, chiéu cia Ft2 cing
chiéu cua Ft2 cing
- Gia tri cua Ftl va Ft2
Ty . 2T,

2
Fy==2; Fp=22
t1 dy ) t2 dy

Quan hé gitra Ft1 va Ft2 dugc xac dinh: Ft1=Ft2. tg(y + ¢)

2. Lwe hwong tam Fr:

- Piém dat: vi tri an khép

- Phwong, chiéu: Frl tac dung Ién truc I, vudng géc véi truc I va hudng vé phia truc 1.
Lyc huéng tm Fr2 vubng goc véi truc IT va huéng vé phia truc I1.

tan a

Fry = Fy = Fpy.

cos A
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3. Luc doc truc Fa

- Piém dit: vi trf dn khép

- Phwong, chiéu: Fal tac dung Ién tryc I, song song véi truc I. Lyc doc truc Fa2 song
song véi truc I1. Chiéu cua lyc Fal, Fa2 phu thudc vao chiéu quay va chiéu nghiéng cua
duong ren. Gia tri cua luc doc truc:

T. T
Fopp =Fp = Z.d—zz; Foo = Fy = 2.d—11

CHUONG 5. TRUC
5.1. KHAI NIEM
5.1.1. Pinh nghia
Truyc 14 tiét may dung dé d& cac tiét may quay nhu banh dai, banh rang, dia xich, ... dé
truyén mémen xoan hoic 1am ca hai nhiém vu trén
5.1.2. Phén loai
- Dua vao tai trong tac dung Ién truc gdm co:

+ Truc tam: chi d& chi tiét may quay nghia 1a chi chiu mé men uén ma khéng chiu md
men xoan (vi du truc cua tang cap trong may nang chuyén. Tang cap duoc quay nhd su dn
khép cta cac ring cta vanh rang trén tang. Truc c6 thé quay hoic khéng quay cing véi
tang).

+ Truc truyén chung: 1a truc ludn quay, chi dung dé truyén md men xoian dén céc bo
phan may cong tac nghia la chi chiu mé men xoan.

+ Truc truyén: 1a truc ludn quay, vira d& céc chi tiét may quay vira truyén md men xoan
dén céc tiét may quay va nguoc lai nghia 1a c6 thé tiép nhan dong thoi ca md men uén 1an
mé men xoan, (vi du truc trong hop giam tdc).

- Dya theo dang duong tam truc

+ Tryc thang: duong tam tryc 1a duong thang;

+ Truc khuyu: duong tam truc 1a duong gap khic (vi du truc khuyu trong dong co dét
trong);

+ Truc mém: dung dé truyén chuyén dong quay va md men xoin giira cac bo phan may

c6 vj tri thay d6i khi 1am viéc (vi du ding trong may chita rang).
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- Theo céu tao chia ra: truc tron, truc bac, truc dic va truc rong. Vi loai truc tiét dién
tron thi:

+ Tryc tron: c6 dudng kinh khong d6i trén sudt chiéu dai tryc. Truc tron ngan con goi
la chét;

+ Truc bac: duong kinh giam dan vé 2 dau truc;

+ Truc dic: tiét dién 1a hinh tron dac;

+ Truc rdng: tiét dién 12 hinh vanh khan.
5.2. TRINH TU TINH TOAN KIEM NGHIEM TRUC

5.2.1. Tinh so' bd

- Khi tinh so bo, ta chi dwa vao T dé xac dinh dudng kinh truc (b6 qua Myg,). Dudi tac

dung cua T, trong truc sinh ra tng suat xoan:
-Pé tinh so bo duong kinh truc c6 thé dung cdng thac kiém nghiém. Khi khdng c6 cong

thic kiém nghiém thich hop thi duong kinh truc dugc dinh so b theo mdmen xoan vi lic
nay chiéu dai truc chua xac dinh nén chwa tim duoc mdémen udn.

I\/IX
d =3 0.2[7] (mm)

Trong d6: M,: M& men xoén trén truc, Nmm;
[r]=20+35N/mm?: Ung suét tiép cho phép
5.2.2. Tinh gan ding

Sau khi tim duoc so b dudng kinh truc, tién hanh dinh két ciu va cac kich thuéc cua
truc, co xét dén van de lip, thao, c¢b dinh va dinh vi cac tiét may trén truc v.v....

Dinh vi 6 truc va cac diém dit luc. Trén thuc té lyc phan bd trén chiéu dai mayo, 6,
nhung dé don gian ta coi nhu lyc tap trung.

Phan tich lrc tac dung 18n truc, tinh phan luc va vé biéu 6 mémen ubn. Néu lyc 1am
trong cac mat phang khac nhau thi phan tich ching ra cac thanh phan nam trong mat phang
ngang, va tinh c& phan lyc trong cac mat phang nay. V& cac biéu ¢6 mdmen udn trong mat
phing dtng, mit phang ngang va biéu do mémen xoan.

5.2.3. Kiém nghiém truc
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Thuc té cho thay rang hau hét truc pha hong 1a do moi. Vi vay phép tinh chinh xac truc
vé co ban 1a cach tinh d6 bén moi va phép tinh d6 bén moi & day rat cudc lai 1a xac dinh hé

sb an toan bén tinh toan n ddi véi tiét dién duoc coi 12 nguy hiém cua truc. Diéu kién nhu

Sau:
n_n
n=——2t=> [n]
JnZ+n?
Trong do:

[n]: hé s an toan dé dam bao do bén, do cting viing;
n, : Hé so an toan theo ung suat phap;
n, : Hé s6 an toan theo ting suat tiép;

T

o, R _
n=——=+—van=——=>—

k
io-a Ty, 0 ifa ty. 7,
& &

o .. Gigi han moéi cua vat lidu khi chiu uén,
Péi véi thép cacbon o, =0,430,
Dai véi thép hop kim o, =0,430,, +(70-120) N / mm”
7_,: Giéi han méi cua vat liéu khi chiu xoan, 7, =(0,5+0,58)c ,
o,,7,: lan luot 1a bién d6 tng suat va (ng suat trung binh cia ang suat phap;
o7, . lan luot 12 bién d6 wng suat va (g suat trung binh cua &g suat tiép;

M . 3
o, = W” .0, = 0(khi tai trong chieu doc tryc I6n)

My, M,: Mémen uén, mdmem xo0an:;
W, W,: Mdmen chéng uén, mémen chéng xoin
k_.k_: lan luot 1a hé sé tap trung tng suét khi udn, xoan

e, .. lan luot 12 hé s6 ty 1& duong kinh truc ddi véi ang suat ubn, xoan
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Yo V> 1an luot 12 hé s6 xét dén anh huong cua ang suat trung binh téi do bén maéi uén va
X04n

Bai 4. (3,25 diém)

Cho truc trung gian chiu lyc tac dung nhu hinh, ta thay truc bang dam stc bén tinh dinh

bén dudi vai phan luc tai hai géi gia dinh nhu hinh. Cho gia tri cac luc nhu sau: Fr1=1000N,
Ft1=2000N, Fr2=1500N, Ft2=3000 N, Ma1=50000N.mm, moment xoan T=200000Nmm
duoc

truyén tir banh ring 1 sang banh ring 2.

a. Viét phuong trinh cin bang va tinh phan lyc tai géi A, B. (1,0 diém)

c. V& biéu &6 moment xoan udn va tinh gia tri moment MX va MY tai C, D. (1,25 diém)

c. Tinh moment twong dwong va duong kinh truc tai C khi [6]=50Mpa. (1,0 diém)

100 200 | 100 |
17,
Fr‘1
B % 7 Fu Fro B
>F a1
Ruy E,, Fro Rgy

M, = 50000
M x =25000Nmm
My
Mpy =75000Nmm% /
M,y = 225000Nmm py = 275000Nmm
My
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T=200000Nmm

a)

Y. M,y = 100.F,; + M,; — 300.F,, + 400.Rgy =0

< 100.1000 + 50000 — 300.1500 + 400.Rgy =0

& Ryy =750 (N)

Phuong trinh can bing luc theo phwong Y: chiéu dwong hudng xudng:
YFy =Ry —Fi+Fp—Rgy =0

< R,y — 1000 + 1500 - 750 =0

& R,y = 250(N)

Phuong trinh can bang momen diém A theo phuong ngang:

Y. Myy = 100.F;; + 300.F;, —400.Rzx =0

< 100.2000 + 300.3000 — 400.Rzx =0

& Rpy = 2750(N)

Phuong trinh can bang luc theo phuong X:chon chiéu duong hudng xudng
Y Fy =Rpx —Fu —Fp + Rgx =0

& Ry — 2000 — 3000+ 2750 =0

& Ryx = 2250(N)

Phan luc tai A: R,y = 250(N); Ryx = 2250(N)

Phan luc tai B: Rgy = 750 (N); Rgx = 2750(N)

¢) Momen tuong duong tai C:M,

MC == \/MZCX + MZCY + 075T2

= /250002 + 2250002 + 0,75.2000002
= 285043,8 (Nmm)
buong kinh tai C:

d > 3[_Mc _ 32850438 _ 384
¢ 0,1.[o] 0,1.50
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CHUONG 6. O LAN
O 1an 12 mot bo phan may tiéu chuan, dung dé da truc va céc tiét may lap trén truc. Nho 6
ma truc c6 thé quay duoc quanh mot dudng tim xac dinh
O 1an thudng ciu tao boi bon bd phan chinh: Vong trong 1, vong ngoai 2, con 1an 3 va

vong cach 4.

Voéng ngoai
(outer ring)

Vong trong

(inner ring)
‘ Con lan
] Ly 3. (ballroller)
N g "\ Veng cach
(cagelretainer) A
O b (ball bearing) O daaz (roller bearing)

+Vong trong va vong ngoai thudng 1am bang thép Crém hoic thép hop kim it Cacbon
tham than va tdi hoic thép chiu nhiét (khi 6 1am viéc ¢ nhiét do cao dén 500°C, thép khong
gi (khi 1am viéc trong méi truong d&n mon).

+ Vong cach dung dé gitr cho 2 con lan lién tiép ludn cach nhau mot khoang nhat dinh,
khéng cho hai con 1an ké nhau tiép xuc tryc tiép voi nhau, dugc ché tao bang vat liéu giam
ma sat nhu thép Cacbon.

Uu diém:
- Hé s6 ma sat nho, md men can khi mé may thap.
- Cham séc va boi tron don gian, it ton vat liéu boi tron.
- Kich thuéc chiéu rong cua 6 lan nhé hon so véi 6 truot co cung duong kinh ngéng truc.
- Mirc d6 tiéu chuan hoa va tinh Iap 1an cao do d6 thay thé thuan tién, gia thanh ché tao
turong d6i thap khi san xuat hang loat 16n.
Nhuwoe diém:
- Kich thuéc huéng kinh 16n hon 6 truot khi ¢ cing duong kinh ngdng truc;
- Lip ghép twong ddi kho khan, khong lip duoc 6 lin vao truc c6 duong tam gay khic;

- Lam viéc ¢6 nhiéu tiéng on, kha nang giam chan kém;

25



- Lyc quén tinh tac dung 1én cac con lan kha 16n khi 1am viéc vai van téc cao;
- Gia thanh tuwong di cao khi san xuat véi sé luong it.
O bi do 1 day:

- Dung chu yéu 1a chiu lyc huéng thm. C6 thé chiu dugc mot phan nhé luc doc truc bang
70% kha nang luc huéng tim khong dung dén. - C6 kha ning 1am viéc binh thuong khi 6
nghiéng 15°-20°

- Thuong dung trong trudng hop truc ngin cing - Thudng dung dé d& céc truc cua hop
giam téc.

O bi dé'1ong cau 2 day:
- M3t trong cua vong ngoai 1a mot phan cua mit cau c6 tm nam trén dudng tdm truc cua
6 va duong thang chia doi chiéu rong o.

- Chu yéu chiu lec hudng tdm F, va c6 thé chiu thém lec doc truc bang 20% luc huéng tam
khong dung dén.

O diia tru ngin dé 1 day:

Gom 2 loai: Loai vong ngoai thao roi, loai vong trong thao roi

Hai 6 nay chi chiu dugc lyc huéng tdm, kha ning chiu luc huéng tdm gap 1.6 1an 6 bi d& 1
day cung kich thudc Loai 6 ndy phi hop véi truc bi udn nhiéu va truc kho dat dugce do dong
tam khi lap ghép. 6 c6 thé 1am viéc dugc binh thuong khi truc bi nghiéng tir 2°-3°
O diia con dé chan:

C4u tao: gdc con cua diia 1,5° dén 2°. Pinh ¢6n cua diia tring v4i dinh ¢on caa ranh con
lan.

+ C6 thé chiu lyc huéng tdm va luc doc truc 1 chiéu 16n;

+ Goc tiép xUc o tir 10°+ 16° (bang 1/2 gdc con caa mit rénh lan trén vong ngoai). Khi goc
a trong khoang 25° + 30° thi 6 diia con c6 thé chiu luc F, rat 16n.

-Tuéi tho theo dg bén moi
L= (%)2 (L: triéu vong quay)
Trong do:
m=my/3; m=3: d6i v&i 6 bi, m=10/3 ddi vi 6 diia
Q: tai trong quy wéc tac dung 1én 6
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C: hang s, con goi la kha nang tai caa 6 dong, tra bang 6 lan

- Tudi tho tinh bang gio Ly,
60.n.Lp
106

L=
2. Lwra chon é lin theo khd nang tdi déng
- Khd nang tdi dong: Cx=Q.LY™ (N)  (8.3)
Khi d6 ta chon Cy<C, véi C: kha ning tai dong, tra trong 6 lan.
Q: Tai trong quy udc, dugce xac dinh nhu sau:
+ Ddi véi 6 d& va dd chan thi Q 14 tai trong hudng tam khong ddi Q,
Q=Q,=(X.V.F,+Y.F.).KK; (N)
+ Pdi véi 6 chan va 6 chian d& thi Q=Q,
Q=Q.=(X.F+Y.F,).KiK; (N)
Xdc dinh F,

F?ix + F2(N)
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TAI LIEU THAM KHAO
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