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L&i néi dau
- Trong vai nam gan day, nén kinh té Viét Nam c6 nhiing budc phét trién vuot bac,
doi séng nguoi dan dugc nang cao, cling vai viéc chinh phu dang dau tu rat nhiéu
vao quy hoach va xay dung hé théng giao thong van tai, da khién 0 td tro thanh
phuong tién phd bién, dugc nhiéu nguoi quan tdm. Khong nhu cac nudc phat trién,
véi Viet Nam 6 t6 van [a cha dé méi me, dic biét 1a nhitng tng dung céng nghé
tién tién trén xe. Vi thé viéc nghién ctru vé 6 t6 12 rat can thiét, né 1a co sé dé cac
nha nhap khau cing nhu cic nha san xut trong nudc kiém tra chat luong xe khi
nhap cang nhu sau khi xuat xuong, déng thoi trang bi kién thic cho nhitng nguoi
dan mua va sir dung xe cé hiéu qua kinh té cao.
- Clng véi su phat trién cia nganh cong nghiép 6 t6 can doi hoi phai c6 mot doi
ngil nhitng nguoi cong nhan k¥ su c6 day da kién thac chuyén mén, Ky nang thyuc
hanh va ca dao dtc nghé nghiép.

- Em xin chan thanh cam on ¢6 Lu Thi Yén Vil da gitip do em rat nhiéu trong thoi
gian nay.
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CHUONG 1 : BO TRUYEN PONG PAI

1. KHAI NIEM CHUNG
1.1. Khai niém b truyén dong dai
Truyén dong dai 1a truyén dong ma sat gian tiép, truyén chuyén dong va co ning

(tai trong ) nho ma sat gitra dai vdi cac banh dai gitra 2 truc kha xa nhau.

Hinh 1.Bg truyén dai
Bo truyén dai thuong c6 hai banh dai (nhu hinh 1.) gdm: banh dan 1, banh bj dan 2
va mot dai 3 mic cing trén hai banh dai nho bo phan cing dai. Nho c6 ma sat giita
dai va banh dai, banh dan quay sé& truyén chuyén dong va co nang sang banh bi
dan.

1.2. Phén loai
- Phan loai theo vat lidu ché tao diy dai: Pai vai cao su, dai vai, dai da, dai len.

- Phan loai theo hinh dang mat cét day dai: Pai det, dai hinh thang, dai hinh luoc,
dai tron. dai rang.

- Phan loai theo vi tri truc: Truyén dong hai truc song song quay ciing chiéu, truyén
dong chéo hai truc song song quay nguoc chiéu, truyén dong ntra chéo truyén
chuyén dong gitra hai truc chéo nhau.

1.3. Uu diém va nhwoe diém cia b truyén dai
1.3.1.Uu diém

- C6 kha niang truyén chuyén dong va co ning giira cac truc & khé xa nhau (>
15m).

- Lam viéc ém, khong 6n do vat liéu dai ¢6 tinh dan hoi.




- An toan cho céc tiét may.

- Két cau va van hanh don gian, gia thanh ré.

1.3.2.Nhwoc diém

- Khuon khé kich thugc kha lon

- Ty s6 truyén khéng 6n dinh vi c¢6 truot dan hoi trén banh.
- Lyc tac dung trén truc va 6 I6n do phai cang dai

- Tudi tho thap khi 1am viéc véi van tc cao.

- Khi dung banh cang dai lam ting s6 chu ky bi ubn cua dai, s& lam giam tudi tho
cua dai.

1.4. Pham vi sir dung cia bd truyén dai
- Bo truyén dai c6 thé truyén cong suat dén 1500kW, nhung thuong duoc Véi
P<(40+50)kW, v =5 + 30m/s.

- D6 véi truyén dong dai det: ti s6 truyén u < 5, truyén dong dai hinh thang: u <
10.

- Khoang cach 16n nhat giira hai truc cd thé tdi 15m va 40m (trudong hop dic biét).
- Bo truyén dai thuong dugc bd tri & cap do nhanh, banh dan lap vao truc dong co.

1.5. Phuwong phap cang dai
- Trong qua trinh lam viéc dai sé dan dan dén ra, strc cang giam xuong. Do do ta
can phai diéu chinh strc cang cua dai.

- C6 2 cach cang dai: diéu chinh cing dai bang banh cang dai, diéu chinh cang dai
bang vit cing dai.

2. Vat liéu va két cau
2.1. Vat liéu
Vit liéu 1am dai thoa man dd bén moi, lau mon, hé sé6 ma sat 16n, tinh dan hoi cao.

a.Pai det : Bao gom cac loai dai sau : dai da , dai vai cao su, dai soi len, dai soi
bong, dai lam bang vat liéu tong hop.




Hinh 2.Pai det

b.Pai thang: Pai thang gdm c6 dai soi xép va dai soi bén.

Hinh 3. Pai thang

2.2. Két cau

2.2.1. Két cau b truyén dong dai det

Pai det, hay con goi 1a dai phang, tiét dién dai 12 hinh chir nhat hep, banh dai hinh
try tron, dudng sinh thang hoic hinh tang trong, bé mat lam viéc 1a mat rong cua
dai.

A o Puwong kinh nhé nhat ciaa
Chiéu dai dai h, mm banh dai (mm)

S6 lop vai

Tri so nén Tri so cho
dung phép

2 2,5 3 100 80
3 3.75 4,5 160 125
4 S) 6 224 180
3) 6,25 7,5 280 250

Khéng co lép 16t | Co lop l6t

2.2.2. Két cau dai thang

- Dai thang c6 tiét dién hinh thang, banh dai c6 ranh hinh thang, thuong dung nhiéu
day dai trong mot b truyén.




- Chiéu dai L, (mm) day dai thang theo day sé tiéu chuan sau: 400, 450, 500, 560,
630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800, 2000, 2240, 2500, 2800,
3150,3550, 4000, 5000, 6300, 7100, 8000, 9000, 10000, 11200, 12500, 14000,
16000, 18000. ..

- Pai thang ting kha ning tai nho ting hé sb ma sét f.

3.Théng s6
- Khoang céch truc: a (mm)

- Puong kinh banh dan va banh bi dan: di, d, (mm)
- Chiéu dai hinh hoc caa dai: L (khong tinh dén do vdng, mm)
- Goc nghiéng ciia mdi nhanh dai so véi dudng tdm bo truyén: B/2.

- GOc 6m cua dai 1én banh dan va banh bi dan: a4, a».

B

- 2

Hinh 4.Théng sé hinh hoc chinh cia bg truyén dai

3.1.bwong kinh
- Puong kinh so bd banh dai nho:

dl = (1100 - 1300)3,/1:’1/111

hoic d; = (5,2 + 6,4)3,/T; (mm)
- Puong kinh banh dai 16n: d, = d; x u X(1- &)




Trong do:

P1: cong suét trén tryc dan (kW)
T1: mdmen xoan trén truc dan (Nm)
u — ti s6 truyén

& — hé sb truot (0,01 + 0,05)

- Khi tinh toan thiét ké,chon d; theo tiéu chuan:40, 45, 50, 56, 63, 71, 80, 90, 100,
110, 125, 140, 160, 180, 225, 250, 280, 320, 360, 400, 450, 560, 630, 710, 800,
900, 1000, 1250, 1400, 1600, 1800, 2000.

3.2. G6c 6m dai

- Goéc 6m a4 nho s& anh huong kha nang kéo cua dai, do d6 can thoa mén diéu kién
Sau:

- Doi Véi dai det: al > 150°

- Pdi voi dai hinh thang: al > 120° (do ¢6 tac dung chém ciia dai vai ranh banh
dai)

_ dp—d, d

ﬁ ~
- Tuong tu ta co:

(d; - dy)
o

=2 ag)

a

S =T —%(rad/s) hay a; = 180 — 57 X

a

a, =1 (rad/s)

_ d; R
hay a, = 180 + 57 X T(do)

3.3.Chiéu dai dai va khoang céch truc
3.3.1. Chiéu dai tinh toan cuaa day dai Ltt (mm)
- Tacd: Ly =2.a.cos(p/2) + 0,5.n.(dy + dy) + 0,5.8.(d, — dy)

(dp—dq)?
4.a

3.3.2. Chiéu dai can thiét cia day dai L(mm)

=> Ly ~ 2.q + 202t

+




- B4 véi dai det sau khi tinh Ly can chon chiéu dai can thiét cua day dai ting
theo tir 100 + 400mm dé ndi dai.

Le=L + (100 = 400) (mm)

- B4 véi dai thang Ly phai chon theo tiéu chuan (L > Ly). Sau d6 tinh lai
khoang cach truc a (mm) theo chiéu dai day dai vira chon:

k+Vk2-8AZ
a = — (mm)

4

Véi k = [ — Bt

(mm) A= @ (mm)

4. Pong hoc bd truyén dai

4.1. Van téc

- Vi ¢ hién twong trugt nén van téc vong v2 caa banh bi dan cham hon van toc
vong v1 cua banh dan: v2=(1- &).vl

- Van téc duge xac dinh bai cong thuc:

do.n
= 22272 (1p/q)
60000

Trong do6 :

- dy, d, : Puong kinh banh dai dan va bi dan (mm)

- Ny, N, : S6 vong quay banh dai dan va bi dan

4.2.Ti so truyén b truyén dai

Néu dai khong bi truot (Iy tudng):

V1 =V4 ny _ dy

- = - . = . > U=—=—
py=v, > V1= V2 dy.n, =d{.ng > u T

5. Lwe tac dong Ién truc bd truyén dong dai
5.1. Lwc vong

Khi bo truyén 1am viéc, banh dan chiu tac dung ctia mémen xoan T;. Trén
nhanh dan (14 nhanh truyén chuyén dong cho banh bi dan) lyc s& ting 1én 13 F;,
trén nhanh bi dan ( 12 nhanh chay theo banh bi dan ) lyc s& giam xudng con F.

Ta c6 luc vong:




_2.T; 1000.P
S !

Trong do :

F. : Luc vong c6 ich (N) P:Congsuat v :Van téc vong cua banh dai
" . n d
T, : Mdmen xoantréntruc Ty = 71 (F, — F,)

- Lyc t&c dung 18n 6 truc:

. aq
E = 2.F0.51n(7)

- Luc trén nhanh dan (nhanh cing) :
ef.a

F1 = Ft.w—_1+Fv

- Luc trén nhanh bi dan (nhanh chung) :

1

Fz == Ft._ef-a 1 +

E,

- biéu kién lyc cing ban dau dé khéng xay ra trugt tron 1a :

F.> Fy efayq
0

>1 4,

- Khi tinh céc luc c6 thé bo qua e cang phu Fv.

5.2. Moment xo#n trén banh din
Taco:

Hinh 5.Mdmen xodn trén banh ddn




CHUONG 2: BO TRUYEN XiCH

1. KHAI NIEM CHUNG

1.1. Nguyén li hoat dong

- Dia xich dan quay, ring cua dia xich ddy cac mét xich chuyén dong theo. Day
xich chuyén dong, cac mit xich day rang cua dia xich bi dan chuyén dong, dia xich
2 quay.

- Nhu vay chuyén dong da dugc truyén tir banh dan sang béanh bi dan nho sy an
khép cua rang dia xich vai cac mat xich. Truyén dong bang an khop, nén trong bo
truyén xich hau nhu khong c6 hién tugng truot. VAn toc trung binh cua banh bi dan
vati so truyén trung binh caa b truyén xich khong thay doi.

1.2. Cau tao

Hinh 6. B¢ truyén xich

CAu tao chinh cua b truyén xich c6 3 bo phan chinh: dia dn 1,d7a bi ddn 2 va
xich 3.

1.3. Phan loai
Tuy theo cau tao, xich dugc chia thanh cac loai: Xich con lan, xich o6ng, xich
rang.

2. Uu va nhwoc diém va pham vi sir dung ciaa bd truyén dong xich
2.1. Uu diém
- Khéng c0 hién tugng trugt tron nén ti so truyén khong doi.

- Lyc tac dung 1&n truc va 6 nho do khong can cang xich.
- Kich thuéc bo truyén nho gon.

- C6 thé truyén cdng suat va chuyén dong cho nhiéu truc ddng thoi.




2.2. Nhuge diém
- Do ¢6 va dap nén gay on.

- Ti sb truyén tac thoi khéng 6n dinh.

- Van tbc tac thoi cua xich va banh bi dan thay doi.
- Phai boi tron thuong xuyén.

- Phai c6 b6 phan chinh xich.

- Ché tao, lap rap, bao dudng phuc tap.

2.3. Pham vi sir dung
- Truyén chuyén dong va va cong suat giira cac truc kha xa (<8m).

- Thuong ding cho van téc thap va trung binh (v < 15 m/s va n < 500 v/p).
- Ti sb truyén u = 8.

- COng sut truyén P < 100kW.

3. THONG SO HINH HQC CUA BQ TRUYEN PONG XICH

3.1. Budc xich
- Budc xich pc , mm duoc tiéu chuan hoa. Cling la budc cua rang dia xich trén
vong tron di qua tim cac chét.

- Buac xich pC c6 gié tri tr 12, 7+50,8 mm.

3.2.Dwong kinh vong chia dia xich

- Puong kinh tinh toan cua dia xich dan 1a d1 va cia dia bi dan 1a d2; ciing chinh
la duong kinh vong chia cta dia xich, mm; la duong kinh cta vong tron di qua tam
cac chét. Buang kinh vong chia ciia dia tinh theo cong thirc:

pc _Pc.Z

180~
San

d =

(mm)

Z: Sb rang dia xich ; p : Budc xich
- BPuong kinh vong tron chan rang dia xich dg, di, (Mmm)

- Buong kinh vong tron dinh rang d,;, dy; (Mm)




180
d, = Pc (0,5 + cotg 7) (mm)
3.3. Khoang cach truc va sé mat xich
3.3.1. S6 miit xich
- Chon so bd khoang cach truc theo cdng thac a = (30 + 50).pc

2.a 1 Z, — Z1\* pc
X=—+-(Z,+Z —
pc+2(2+ 1)+( 2.1 ) a
X : sb mat xich
3.3. 2. Khoang céch truc chinh xac

Sau khi chon X, ta tién hanh tinh lai khoang céach truc a chinh x4c nhu sau:

Z,+ 27, Z, + Z1\* Z, — 7,
X — —8.(
2 )+ ( 2 ) 2.7

)2 (mm)

- Dé bo truyén xich 1am viéc c6 d6 ching binh thuong, ta giam khoang cach truc a
mot khoang Aa=(0,002+0,004)a.

- Tur s6 mét xich X da chon phai tinh lai chiéu dai L caa day xich theo cong thic:
L= ch
4. PONG HQC CUA BO TRUYEN PONG XIiCH

4. 1. VAan toc va ti sé truyén trung binh
- Van téc bo truyén xich:

m.d{.n Zin
vy = 1M1 Pc-41n1 (m/s)
60000 60000

v — ﬂ.dz.nz — pC.Zz.TlZ (m/S)
2 7 60000 60000

- Van tdc xich cang tang thi xich cang chong mon, tai trong dong va tiéng 6n ting.
Do d6 nén chon v <15 m/s

- Ti s6 truyén cua bo truyén xich:




nq
u=—=
n,

4.2. Luc vong va lwe tac diing 1én 6 va truc
1000. P,
Fe = ———(N)

v
Fr =Ky F

Trong do :

- Km: hé s6 trong luong xich

- K=1,15 bd truyén xich nim ngang hoic khi géc nghiéng < 40°
- Kn=1 bo truyén thiang dtng.

- F¢ : luc vong cé ich (N)

CHUONG 3 : BQO TRUYEN BANH RANG
1. Khéi niém chung

1.1. Dinh nghia

Truyén dong banh rang 1a truyén dong in khép truc tiép, trong d6 chuyén dong
Va tai trong duoc truyén nho su an khop cua cac rang trén banh ring hoac thanh
rang.

Bo truyén banh riang thuong ¢ 2 bo phan chinh:

- Banh ring dan 1, c6 duong kinh d; duoc lap trén truc dan |, quay véi s6 vong
quay nl cong suat truyén dong P; mé men xoan trén truc T;.

- Banh ring bi din 2, c6 duong kinh ds, dugc lap trén truc bi dan 11, quay vai sd
vong quay ny, cdng suat truyén dong P,, mé men xoan trén truc T,.

- Trén banh ring co céc rang, khi truyén dong cac rang an khop voi nhau, tiép xuc
va day nhau trén duong an khap.
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Hinh 7. So' d6 bg truyén banh rdng tru

1.2. Phan loai
- Truyén dong banh ring try, cac truc song song véi nhau.(hinh 8)

- Truyén dong banh rang con, cac truc vudng goc vai nhau.(hinh 8.1)

- Truyén dong banh ring nghiéng, cac truc chéo nhau.(hinh 8.2)

“a [ '!‘K__"S‘

Hinh 8.Banh rang tru Hinh 8.1Bdnh rang coén Hinh 8.2 Banh rang
nghiéng

2. Uu nhuoc diém va pham vi sir dung

2.1. Uu diém
- Kich thudc nho, kha nang tai lon.




- Ti sb truyén khong doi.
- Hiéu suét cao, co thé dat t&i 97 + 99%.

- Tudi tho cao, 1am viéc tin cay trong pham vi cong suat, toc do va ty so truyén
kha rong.

2.2. Nhuge diém
- Ché tao twong ddi phurc tap.

- Boi hoi dd chinh xac cao.
- C6 nhiéu tiéng on khi van téc 16n.
- Chiu va dap kém.

2.3. Pham vi sir dung
Bo truyén banh ring co thé:

- Truyén cdng suét rat nho (0,1kW): dung cu do.

- Truyén cdng suét kha 16n (300 kW): cac may mo, may xay dung, may lam
duong.

- Truyén cdng suét rat 16n (100.000 kW): bo truyén dung trong cac nha may phét
dién.
- Van toc dat dugc 140 m/s hoic c6 thé cao hon.

- Ti sb truyén (cta mot cap banh riang) c6 thé tir 1 dén 10 hoic c6 thé cao hon.

3. TRUYEN PONG CUA HE THONG BANH RANG

3.1. Ti sb truyén cia cip banh ring in khép
w; Ny Z;

U2 = =— ==
Wy Ny Zy

- nl: sb vong quay cua banh riang dan (vong/phut); n2: sé vong quay cua banh ring
bi dan (vong/pht).

- Z1: s6 rang cta banh rang dan; Z2: sb rang ciia banh rang bi dan




4. THONG SO HINH HQC CUA BQ TRUYEN PONG BANH RANG

4.1. Céc thong sb hinh hoc ciia banh ring tru ring thing

Tén goi

Ky Hiéu

Cong thwrc tinh

Mo dun

My

Theo tiéu chuan TCVN 2257-77

Ti sb truyén
(d4u —: an khép ngoai; diu +:
an khop trong
Dung dé xac dinh chiéu quay
cua truc)

Puong kinh vong chia

d=m.Z

Chiéu cao dinh ring

h,=m

Chiéu cao chan rang

h¢=1,25.m

Chiéu cao rang

h =h, +hs=2,25.m

Puong kinh vong dinh

da = m.(Z+2)

buong kinh vong chén

dr = m.(Z-2,5)

Budc rang

t=m.m

Khoang cach tam cua hai
banh rang an khop
(dau +: dn khop ngoai; dau —:
an khép trong)

d, *dy  m.(Z, +Zy)
2 2

a,, =

4.2. Thong sé hinh hoc bd truyén banh ring tru ring nghiéng

Tén goi

Ky hiéu

Cong thikc tinh

Mo dun

My

Theo tiéu chuan TCVN 2257-77

Ti s6 truyén

u (i)

n, Z,
Uu=—=—

n, Z

buong kinh vong chia

D

g my.Z
cosf




Chiéu cao dinh rang h,=m,

Chiéu cao chan rang h; = 1,25.m,

Chiéu cao riang h=h,+h;=2,25.m

Puong kinh vong dinh d,=d; +2.m,

buong kinh vong chan di=d;—2,5.m,

Budc rang t=m.m

Khoang céach tam cua hai banh
rang an khop ma(Zi+2Z;) m.(Z+7Zy)

(dau +: dn khop ngoai; dau —: v 2 2.cosp
an khop trong)

4.3. Cac thong s6 hinh hoc ciia banh ring con ring thang
o1, ¢2: gbc mit nén lan (trung véi mat ndn chia) cua banh dan, banh bi dan.

GOc gitra hai truc: ¢ = @1 + @2 =90°
Ty s6 truyén:
1

tgQ,
* Cac thdng sé hinh hoc ¢ day 16n:

- Modun ¢ day 16n: ms.

- Chiéu dai dwong sinh mat non lan: L = 0,5.mg./Z2 + Z32
- Chiéu dai rang: b=(0,3 + 0,33)L

- Puong kinh vong lan (vong chia): dy=ms.Z; ; d, = ms.Z;
- Puong kinh vong dinh: de;=ms.(Zy + 2c0s@1) ; dex = Ms.(Z, + 2c0s¢y)
- Buong kinh vong chan: dg = ms.(Z; - 2,4cos @1); dp=ms.(Z;, - 2,4c0s@,)

- Chiéu cao rang: h=2,2.mg




5. LUC TAC DUNG LEN BQ TRUYEN PONG BANH RANG

5.1. Lwc tac dung lén bd truyén dong banh ring tru ring thing
1. Luc phap tuyén F, : nam trén mat phang phap trung véi mat ngang va phan tich
thanh 2 thanh phan 1a luc vong F; va luc hudng tam F, .

2. Luc vong F;
- biém dat tai vi tri an khop.
- Chiéu nguoc chiéu chuyén dong cia banh ring.

2Ty 2T, 2Ty
-bolon: Fyy = Fiy = = = N
) lon: Fiy = Frp = 20 = 22 = 2L ()

3. Luc hudng tam F,
- biém dat tai vi tri an khop.
- Chiéu huéng vao tdm banh rang.

- Gia tri: Frl = Frg = Ftl.tg(l.

=2

Hinh 9. Luc trong bg truyén banh rang tru ring thang

5.2. Lwc tac dung 1én b truyén dong banh ring tru ring nghiéng
1. Lyc phap tuyén F, : nam trong mat phang phap tuyén va phan tich thanh 3
Thanh phan F, F, , F,

Ft
cos a.cos f8

- Giatri: F, =




2. Luc vong Fy
- Biém dat tai vi tri dn khop
- Chiéu nguoc chiéu chuyén dong cia banh ring

2.T 2.T 2.T{.cos
PO Ion: Fyy = Fyy = 202 = 2Tz - 2T0C0SP
d1 dz m.Zq

3. Luc huong tam F,y
- Diém dit tai vi tri dn khép
- Chiéu huéng vao tdm banh ring

Sl F.tga

4. Luc huong tam Fy,

- biém dat tai vi tri an khop

- Chiéu huéng vao mit riang lam viéc

- Giatri: Fyy = F,p = Fip.tgp

5.3. Luc tac dung lén bd truyén ddng banh riing con ring thang

Péi vai bo truyén banh riang con rang thang, gom co cac luc tac dung sau:

1. Lyc vong
Fu tac dung 1én truc dan I, luc Fy, tc dung 1én tryc 1.

- biém dat: vi tri an khép

- Phuong cua Fy va Fy, triing voi dudng tiép tuyén chung cta hai vong lan. Chiéu
cua Fy nguoc vai chieu quay ny, chiéu cua Fy, cung vai chiéu quay n,.

_Giatri: Fyy = Fyy = 2 = 202
depr dtb2

2. Luc hudng tam

- biém dat: vi tri an khép

- Giadtri: F,, = Ftl.tga.cosé1 ; F,., = Ft2.tga.cos62.

3. Luc doc truc




- Diém dit: vi tri an khép

- Phuong chiéu: Fal tac dung Ién truc 1, song song véi truc I. Luc doc truc F., song
song Vvai truc 11. Chiéu cua luc F; huéng vé day 16n cua banh dan, chiéu cua Fy,
ludn ludn hudng vé phia day 16n cua banh bj dan.

-Giatri: F,; = Fy.tga.singl = F,., ; F,, = Fiy.tga.sin 2 = F4

CHUONG 4: BO TRUYEN PONG TRUC VIT
1. Khéi niém chung

1.1. Nguyén ly l1am viéc cia b truyén déng truc vit-banh vit

- Truyén chuyén dong tryc vit thugc loai truyén dong banh ring dic biét diung dé
truyén chuyén dong quay va tai trong giita hai truc chéo nhau, g 6¢ giira hai truc
thuong la 90°.

- Truc vit 1a mét truc c6 nhiéu vong ren, thudng bang thép. Banh vit c6 ciu tao
tuong tu banh ring nghiéng nhung dang rang khac, mit chan rang la mot phan cua
mat xuyén, thuong lam bang hop kim mau. Banh vit dugc gia cdng bang dao phay
1an c6 hinh dang giéng nhu truc vit s& an khép véi nd (nhung duong kinh ngoai
ctia dao hoi 16n hon dudng kinh ngoai cua truc vit dé tao nén khe ho huéng tam &
chan rang banh vit).

- Ren tryc vit va riang banh vit tiép xtc nhau theo dudng; thong thuong tryc vit dan

dong.

AN \'.'.\ A "

PN




Hinh 10. Truc vit

1.2. Phan loai b truyén ddng truc vit-banh vit
- Theo bién dang (préfin) ren.

- Theo vi tri twong di cua truc vit so véi banh vit.
- Theo hinh dang truc vit.
- Theo s6 mdi ren.

1.3. Uu va nhwoc diém va pham vi sir dung
1.3.1.Uu diém

- Ti sb truyén 16n, ¢6 thé dén 1000.

- Lam viéc ém va khong on.

- C0 kha nang tu hdm (trong mot vai truong hop).

1.2.2.Nhwoc diém

- Hiéu suit thap do ma sat;

- Can dung vat liéu giam ma sat (dong thanh) trong d6i dat tién dé 1am banh vit.
1.2.3. Pham vi sir dung

- Co cau banh vit-truc vit ¢ hiéu suat thap nén thuong chi ding dé truyén cong
suat nho va trung binh.

- Co cau banh vit-tryc vit duoc ding trong may nang chuyén, may cat kim loai, 6td

V.V...

2. THONG SO HINH HQC CUA BQ TRUYEN TRUC VIT ACSIMET
- M6dun m

m=t/m (mm)

t: budc ren truc vit = budc ren banh vit

- Gié tri m duoc tiéu chuan hoa theo hai day theo tht 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: o = 20°

- Hé s6 duong kinh truc vit g: chon theo tiéu chuan tuy theo modun m.
- Gié tri q duoc tiéu chuan hod theo hai day theo thi tu vu tién sau:
+ Day 1: 8; 10; 12,5; 16; 20; 25.

+Day2:7,1;75;9; 11,2; 12; 14, 18; 22,4.

- Buong kinh mat tru 1an cua truc vit d; (mm):

d;=ds =m.q

- Puong kinh vong lan banh vit d, (mm):

d, =dew=m.Z,

- GOC nang cua ren truc vit A (d0): A =5° +20°

S tZ, mZy I

3 d.q s d.q B dq1 q

3. PONG HOC TRUYEN PONG TRUC VIT —-BANH VIT

3.1. Ti sb truyén (u)

- Khi tryc vit quay mot vong thi mdi diém trén vong lan cua béanh vit di chuyén
duoc mot khoang S (budc cua duong xoin dc), nghia 1a banh vit quay dugc
S/m.d2 vong.

- Vay trong mot phut truc vit quay dugc nl vong thi banh vit quay duoc:

S
nz_

= My
m.d,

Ti s6 truyén:

n, mn.d,
u=—=

n, S
Vind, = Z,.tva S =Z;.t nén:
ny 7

u = =
n, Z




CHUONG 5: VAN DUNG KIEN THUC GIAI BAI TAP
Bai 1: (3.0 diém) Cho bo truyén dai det c6 céng suat P, = 9kW ; sé vong quay
banh dan n; = 1200 vong/phdt ; ty sé truyén u=2; duong kinh d, = 150mm, luc cing
ban dau F, = 800N va khang céch truc a=1200mm.Boé qua hién tuong trugt tron va
luc cang phu F, . Hay xac dinh:

a.Goc 6m dai a1 va chiéu dai can thiét caa day dai L? (0,75d)
b. Van téc vy; lec vong Fy ; luc tc dung 18n 6 truc F,. (0,75 &)
c. Hé s6 ma sat f téi thiéu dé khong xa ra hién tuong truot tron (0,5d)

d. Néu tay dai det bang dai thang, xac dinh chiéu dai day dai L theo tiéu chuan va
tinh lai khoang céach truc chinh xac?(1,04d)

TT:

P, = 9kW

n, = 1200 vong/ phut
u=2

d; = 150mm

Fo = 800N
a=1200mm

a) s6 vong quay banh rang dan :

nq
u=—
n;

120
2 =—
n,

n, = 600 vong/phut




d, = 300mm
Goc O0m dai:

d,—d
a, =180 — 57.=2——1
a

=180 — 57.390071%0 _ 179 9o
1200

(dy —dy)?
4.a

VA
Ltt == 2a+z(d1+d2)+

(300—150)2

= 2.1200 4+ = (150 + 300) +
2 4.1200

= 3106,85 mm
L =L, + (100 — 400)
= 3206,85 — 3506,85
Chon L = 3300 mm
b) Luc vong F;:
1000.P
Ft =
v
T nq..dq _ T 1200.150 — 9.4(m/
Y=30000 ~ 60000 A(m/s)
1000.P  1000.9
F, = = = 957,44(N)
% 9,4

Luc tac dung Ién truc:

ol
F. = 2. F,.sin (7>

= 2.800. sin (%29)




= 1596,92(N)
¢) biéu kién dé khong xay ra hién tuong truot tron:

a, =172,9° = 3,01(rad/s)

957,44 ef30141
=> > il
800 - 2 ef.3,01_1

=> f > 0,45
Vay hé s6 ma sat nho nhat dé khong xay ra hién tuwong trugt tron fimin =0,45
d) I—tt = 3106,85
L = 3150 mm
d, —d, 300—150
= =75

2 2

TT. (dz + dl)

2

. (150 + 300)
= 3150 — > = 2364,60(mm)

Khoang céach truc chinh xac:

K +VKZ—8A2

aCX 4

A=

_ 2364,6 +/2364,6> — 8.752
- 4
= 1179,91 (mm)




Bai 2 : (2,25d) Bo truyén xich 6ng con lin c6 cac thong s sau: khoang cach truc
a=1200 mm. budc xich pc= 31,75 mm; cdng suat truyén dong P=10kW; s6 ring
dia xichhl dan Z; = 24 rang; ti s6 truyén u=3; s6 vong quay banh dan n, = 200
vong/phut.Xac dinh:

a. SO rang dia xich dan, dudng kinh vong chia dia xich dan va bi dan. s mat xich
X ¢6 xét diéu kién néi xich dé dang ? (1,25d)

b. Van téc vy ; luc vong F; va luc tac dung Ién 6 truc F, biét bo truyén thang ding?
(1,0d)

TT:

a =1200mm

pc = 31,75mm
P=10kW

Z,=24

u=3

n,; = 200 vong/phat

a) S6 rang dia xich dan Z, :
Zy = Uu.Z; = 3.24=72 rang
Duong kinh vong chia dia xich dan d; :
d; = Dc-Z1
T

_31,75.24
- s

= 242,55 (mm)
Duong kinh vong chia dia xich bi din d; :

_ Pc-Z>

d
2 ([




_ 31,75.72
B T
= 727,65 (mm)

S6 mit xich:

2.a 1 Zy, — 74 2 Dc
s+ () B
Dc 2( 2 1) 2.1 a

2.1200
~ 31,75
=125,13
=> Chon X =124 mat xich
b) Van téc v, :

_ny.di.ng m.242,55.72

V17760000 60000
Luc vong F; :

. 1000.P  1000.10
™ v 0914

72 — 24)2 31,75
2.7 1200

1
+E(72+24)+(

= 0,914 (m/s)

= 10940,91(N)

Ma bo truyén thang dung
=>F =Ky kK
=1.10940,91
= 10940,91 (N)

Bai 3 :(2,5 diém) Cho bo truyén banh rang try ring nghiéng tiéu chuan an khép
ngoai nhu hinh bén dudi truyén mé men xoan T, = 80000Nmm, c6 khoang céch
truc a, = 300mm, mo dun phap tuyén m, = 5mm, s riang Z, = 4.Z,, goc an khop
a = 20°, cac banh rang khong dich chinh, 2 banh rang an khép ngoai. Hay xac
dinh:

a. SO rang Z, , Z, va goc nghiéng rang B2 (1,25 @)

b. Phan tich va tinh cac gia tri cac luc tac dung Ién cap banh rang trén da cho.
(1,25d)




TT:

T, =80000 Nmm
ay = 300mm

m, =bmm
Z,=4.2,

a = 20°

a) Khoang céch truc:

_ My. (ZZ + Zl) N
2.cosf8

Ma Z, =4.Z,

Ay

> COSﬂ _ Mmn.(Z2+2Z7)
2.ay
_ 5.(4.Z,+77)
T 2.300
_ 1z
=—, (D
Tacd20°> B>8°(2)

Thay (1) vao (2) -> cos8° > cos B > c0s20°

z
-> cos 8° > i > cos 20°

=> 24.c0s8° > Z; > c0s20°.24
=>23,7>7,1>225

Chon Z; =23 rang

Ma Z, =4.Z, = 4.23= 92 (rang)
Goc nghiéng rang

Mmy.(Z2+2Z7)

> Ccosf=——
Aw




~5.(92 + 30)

- 2.300
23 ]

= ﬁ =>f =165

b) Luc vong

2.Ty.cos

Fi =Fp = My Zy
n-

2.80000.c0S 16,5°
= =23 = 1391,31(N)

Luc hudng tam

Fiy.tga B 1391,31.tg16,5°
cosf B cos 16,5

FTl = FTZ = = 528,14‘(N)

Luc doc truc

F,, = F,, = F.tanf = 1391,31.tan 16,5° = 412,12(N)




Bai 4:(2,25 diém) Cho hé thdng truyén dong nhu hinh bén dudi, cho biét s6 vong
quay dong co 1a ng = 1480 vong/phut. Sb rang cac banh rang: Z,=25,Z,
=40,Z5=20, Z,=50,Z5=20,Z, =45, ti s6 truyén cua bo truyén xich u=2,5. Xac dinh:

a. Ti sb truyén chung hé théng va sé vong quay thung tron (1,0d)

b. Phuong va chiéu cac luc tac dung Ién cac banh rang. (1,25d)




