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LOI NOI DAU

M6n hoc chi tiét may 1a mot trong nhitng mén hoc co s& gilp cho sinh vién chuyén
nganh co khi c6 mot cach nhin téng quan vé nén cong nghiép dang phat trién nhu vii bio.
bay 1a mon hoc dong vai tro quan trong trong chuong trinh dao tao k¥ su va cac can bg
ki thuat, nguyén ly 1am viéc va phuong phap tinh toan cac chi tiét phuc vu cho cac may
madc nganh cdng - ndng nghiép, giao thdng van tai,... Thiét ké d6 an chi tiét may la su két
hop chit ché gitra Iy thuyét va thuc nghiém, tir d6 sinh vién c6 co hoi tong két lai nhitng ly
thuyét va 1am quen voi cong viéc thiét ké. Trong cac nha may xi nghiép, khi can van chuyén
vat liéu roi chu yéu sir dung cac may van chuyén gidn doan, cac may van chuyén lién tyc.
Khéac vé6i cac may van chuyén glarl doan, cac thiét bi may van chuyén cd thé 1am viéc trong
mot thoi gian dai, viéc van chuyén co ning suét cao va duoc su dung rong réi khi van
chuyén céc vat liéu roi nguoi ta da str dung bang tai. Bang tai thuong duoc str dung dé van
chuyén céc loai vat liéu nhu: than da, cat, soi, thoc... Bang tai thuong duoc ciu tao boi ba
b phan chinh: Pong co truyén luc va mdmen xoin cho hop giam tbc tiép d6 dén bang tai.
Hop giam tdc thudng dung cho bang tai 1a hop giam tdc banh rang tru mot cap, hai cap, banh
Vit - truc vit, banh rang - truc vit.

Em xin chan thanh cam on cac thay ¢ trong bo moén di tan tinh giup d& em, dic biét
la thay hudng dan.
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TOM TAT LY THUYET

Chuwong 1: BO TRUYEN PONG PAI

1.1. KHAI NIEM CHUNG

1.1.1. Nguyén ly

-Truyén dong dai 1 truyén dong ma sat gian tiép, truyén chuyén dong

va co nang (tai trong) nho ma sat gitra dai véi cac banh dai gitra 2 truc kha xa nhau.

Hinh 1.1: B§ Truyén Pai

-Bo truyén dai thudng ¢ hai banh dai (nhu hinh 1.1) gdm: banh dan 1, banh bi dan 2
va mot dai 3 mac cang trén hai banh dai nho bo phan cing dai. Nho ¢6 ma sat giita dai
va banh dai, banh din quay s& truyén chuyén dong va co ning sang banh bi dan

1.1.2. Phan loai

Phan loai theo vat liéu ché tao day dai: Pai vai cao su, dai vai, dai da, dai len.

Phan loai theo hinh dang mit cat day dai: Pai det, dai hinh thang, dai hinh lugc, dai tron. dai
rang.

- Pai det c6 tiét dién 12 hinh chit nhat

- Pai thang c6 tiét dién 12 hinh thang cén, géc & dinh y = 40°

- Pai lugc ¢6 nhiéu chan phan bé doc theo chiéu rong, & mit trong cua dai

- Pai tron co tiét dién 12 hinh tron

- Pai rang ¢ nhiéu ring phan bd theo chiéu dai, & mit trong cua dai

Phan loai theo vi tri truc: Truyén dong hai truc song song quay cung chiéu (hinh 3.3a),
truyén dong chéo hai truc song song quay nguoc chiéu (hinh 3.3b), truyén dong nta chéo
truyén chuyén dong gitra hai truc chéo nhau (géc giita hai truc thuong 1a 90°, hinh 3.3c).



1.1.3 Uu Nhuge diém va pham vi sir dung

a) Uu diém

- C6 thé truyén dong giita cac truc cach xa nhau (<15m)

- Lam viéc ém, khdng gay on nho vao do déo cua dai nén c6 thé truyén dong véi van toc 1én
- Nho vao tinh chat dan hoi cia dai nén tranh duoc dao dong sinh ra do tai trong thay doi tac
dung 1én co cu.

- Nho vao su trugt tron ctia dai nén dé phong su qué tai xay ra trén dong co

- Két cau va van hanh don gian

b) Nhwoc diém

- Kich thuéc bo tuyén dai 16n so véi cac bo truyén khac: xich, banh rang.

- Ti sb truyén thay d6i do hién tuong truot tron giira dai va banh dai (ngoai trir dai ring)

- Tai trong tac dung 1én tryc va 6 16n (thuong gap 2-3 1an so véi bo truyén banh rang) do
phai 6 luc cing dai ban dau (tao ap luc phéap tuyén 1én dai tao luc ma sat)

- Tudi tho cua bo truyén thap

c) Pham vi sir dung

- B6 truyén dai c6 thé truyén cong suat dén 1500kW, nhung thuong dugc voi P<(40+50)kW,
v=5+30m/s.

- B6i véi truyén dong dai det: ti s6 truyén u < 5, truyén dong dai hinh thang: u < 10.

- Khoang cach 16n nhat gitra hai truc c6 thé téi 15m va 40m (trudng hop dic biét).

- B truyen dai thuong dugc bo tri ¢ cap do nhanh, banh dan lap vao truc dong co.

Hi¢n nay, bo truyen dai thang dugc str dung rong rai, dai det ngay cang it st dung. Khuynh
hudng dung bo truyen dai rang ngay cang pho bién vi tan dung dugc wu diém cua bo truyén
banh rang va bo truyén dai.

1.1.4. Phwong phap cang dai
Cing dai nham tao luc cing ban dau cho bo truyén dai. Tuy vao timg diéu kién cu thé, ta c6
cac bién phép cang dai khac nhau

a. Binh ky diéu chinh stic cang dai
Banh dai chu dong duoc néi trén truc dong co dién, luc ciang dai duoc diéu chinh bang vis
day dong co truot trén ranh

b. Tu dong diéu chinh luc cang
Luc cang dai luén dugc gitt khong d6i nho dong co (1) duoc treo 18n tam lic (2). Vit (3) ¢6
nhiém vu giit va diéu chinh vi tri dong co dién

c. Piéu chinh lyc cing theo tai trong



Luc cang dai s€ tu thay d6i theo sy thay doi cua tai trong. Két cAu cua co cdu ang dai nay co
thé tham khao trén hinh (3.4d/104)

1.2. VAT LIEU VA KET CAU PAI

1.2.1 Vat li¢u 1am dai

Vit ligu 1am dai théa man do bén moi, 1au mon, hé sé ma sat 16n, tinh dan hoi cao.

a. Dai det: Bao 96m cac loai dai sau: dai da, dai vai cao su, dai soi len, dai s¢i bong, dai
lam bang vat liéu tong hop.

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

1.2.2 Két cau bd truyén dong dai:

Pai det, hay con goi 1a dai phang, tiét dién dai 1a hinh chit nhat hep, banh dai hinh tru tron,
duong sinh thang hoic hinh tang tréng, bé mat 1am viéc 14 mat rong cua dai.

1.2.3 Két cAu dai thang:

b: Bé rong 16n nhat cia dai; bo: Bé rong cua dai tai mat phang trung hoa; yo: Khoang cach
tir mit phang trung hoa dén mat trén cua dai; h: Chiéu cao cua dai; y = 40°: Goc & dinh; L:
Chiéu dai dai, duoc tinh la chiéu dai 16p trung hoa.

1.3. THONG SO HINH HQC TRUYEN PONG DAI

- 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 ciia mdi nhanh dai so véi duong tam bo truyén: p/2
- Goc 6m cua dai 1én banh dan va banh bi dan: (1, (12

1.3.1. Pudong kinh banh dai

- Puong kinh so bd banh dai nhé: d1 = (1100 = 1300)VP 1/l 3 hodc d1 = (5,2 + 6,4)\NT1 3
(mm)

- Puong kinh banh dai 16n: d2=d1xux(1- &)

Trong do:

P1: cdng suat trén truc dan (kW)

T1: mdmen xoan trén truc dan (Nm)

u — ti b truyeén,

& —hé sb 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.

1.3.2. Goc om dai:

Goc 6m ol nho s& anh huong kha ning kéo cua dai, do d6 can thoa man diéu kién sau:
+ Dbi véi dai det: al > 150°

(dp—dq) dy(u-1)

a,= 180-57 . =180-57 . — (Do)

+ P4i vé6i dai hinh thang: ol > 120° (do ¢6 tic dung chém cta dai voi ranh banh dai).
- d,—d, o di(u—1) ( d)

o= —— =m-——— (ra
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1.3.3. Chigu dai dai va khodng céch truc

a) Chieu dai tinh toan cia day dai L (mm)

-Ly=2a+7 . (d1 +d2) +“ 2 (mm)

= Lu~2.a+m (d2+d1) 2+ (d2—d1)24.a

b) Chiéu dai can thiet caa day dai Ltt (mm)

- Péi véi dai det:

Ltt =L+(100—400) (mm)

- P6i véi dai thang Ltc phai chon theo tiéu chuan (Ltc > L).

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

1.4. PONG HQC BO TRUYEN PAI

1.4.1. Van téc bd truyén dai

Vi ¢6 hién tugng truot nén van toc vong vz cua banh bi dan cham hon van téc vong vi cia
banh dan: v2=(1- &).v1

Trong d6 & 14 hé s truot, ¢o gia tri tir 0,01 + 0,05

+ Pai vai cao su hoac vai = 0,01

+ Pai da~= 0,015

- Van téc duoc xac dinh theo cong thuc:

m.din
v, = 1M1
60.1000
m.do.n
v, = 2:12
60.1000

d1, d2: Puong kinh banh dai dan va bi din (mm)
nl, n2: S vong quay banh dai dan va bi dan (vong/phut)

Van toc tot nhat nam trong khoang 20+25 m/s. Van téc >30 m/s xay ra hién tuong dao dong
x0an, tang luc ly tim, ndng day dai, giam tuoi tho va hiéu suat bo truyén. Van toc < 5 m/s
khéng nén ding bo truyén dai.

1.4.2. Ti sb truyén b truyén dong dai
Trong thuc t¢ dai bi truot do d6 ta co:

v1>vdvd>v2 - v1>v2—1v2=(1-§)vl

_nl_ ng
—d2n2=(1-¢€)dinl—u= 2 10D
1.4.3. Hién twong truwot dai va diéu kién dé khong xay ra trwot dai:
- Truot hinh hoc
- Trugt dan hoi
- Truot tron
- Hiéu xuat truyén dong dai
1.4.4. Céc dang héng cia bd truyén dai
- but dai do mai
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- Nong do ma sat
- Hién tuong truot tron

1.5. LUC TAC PONG LEN TRUC BQ TRUYEN DONG DAI

1.5.1. Lwc vong

- Khi bo truyén chua lam viéc, dé tao nén lyc ma sét giira dai va banh dai, can phai ciang dai
Véi I cing ban dau Fo.

- Khi cing dai xuét hién luc cing ban dau Fo=coxA (A: dién tich mit cit ngang cua day dai)
bai det: Go<1.8MPa

Dai thang: o< 1,5 MPa

- Khi bo truyén 1am viéc, banh dan chiu tdc dung cia mémen xoin T1. Trén nhanh dan (1a
nhanh truyén chuyén dong cho banh bi dan) luc s& ting 1én 1 F1, trén nhanh bi dan (1a nhanh
chay theo banh bi dan) luc s& giam xudng con Fo.

Ta co lyc vong F; :

Fo=F,_ F,= 2T = 10007

d, v

Trong do:
Ft: luc vong cé ich (N)
P: cong suét (kW)
V: van téc vong caa banh dai (m/s)
T1: moment xoan trén truc
=2 (F1-F2)
Luc trén cac nhanh dai:
- Luc trén nhanh dan (nhanh cing): F1= Fo + 0,5.F;
- Luc trén banh bi dan (nhanh chung): F,= Fy — 0,5.F;
Piéu kién lwe cing ban dau dé khong xay ra trwot tron la
Fr efat1
+F,

Fo>— ., ——
0="5 " efa —1

Luwc Tac Dung Lén O Truc
Tinh Bang Do :
F, = 2.F0.sin(%) (N)
Khi b truyén khong c6 bo truyén cing dai:

F,=3.F sin(%) (N)
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Chuwong 2: BQ TRUYEN PONG XiCH

2.1. KHAI NIEM CHUNG

2.1.1. Nguyén li lam viéc

- Pia xich dan quay, ring cta dia xich day cac mat xich chuyén dong theo. DAy xich chuyén
dong, cac mat xich day riang cia dia xich bi dan chuyén dong, dia xich 2 quay.

- Nhu vay chuyén dong da duoc truyen tir banh dan sang banh bi dan nho su dn khép cua
rang dia xich véi cac mat xich. Truyen d6ng bang an khop, nén trong bo truyen xich hau nhu
khong c6 hién tugng truot. Van toc trung binh cia banh bi din va ti sé truyén trung binh cua
bo truyén xich khong thay doi.

2.1.2. Cau tao caia b truyén dong xich

Cau tao chinh ciia bo truyén xich ¢6 3 bo phan chinh: dia dan 1,dia bi dan 2 va xich 3.

Ngoai ra, tuy truong hop, €6 thé c6 thém bo phan cang xich, b phan boi tron, hop che. Co
khi diing mot xich dé truyén dong tir dia dan sang nhiéu dia bi dan.

- Pia xich dan 1, c6 dudng kinh tinh toan 1a d1 Idp trén truc 1, quay véi sé vong quay nz, cong
suat truyén dong P1, m6 men xoan trén truc T1. Pia xich c6 ring twong ty nhu banh ring.
Trong qua trinh truyén dong, rang dia xich an khop voi cdc mét xich, twong ty nhu banh
rang an khép véi thanh rang.

- Pia xich bi dan 2, c6 dudng kinh dz, dugc lap trén truc bi dan 11, quay véi s6 vong quay nz,
cong suat truyén dong P2, md men xoan trén truc T.

- Day xich 3 1a khau trung gian, mic vong qua hai dia xich. Dy xich gdm nhiéu mat xich
duoc ndi voi nhau. Cac mat xich xoay quanh khép ban 1€, khi vao an khop véi ring dia xich.
2.1.3. Phan loai

Theo céng dung chung, xich dugc chia lam ba loai:

- Xich keéo.

- Xich tai.

- Xich truyén dong.

Trong chuong trinh ching ta chi tim hiéu vé xich truyén dong ma thoi. Xich truyén dong
duoc chia lam 3 loai chinh: xich dng, xich con lan va xich ring.

2.1.4. Uu nhwoc diém va pham vi sir dung ciia b truyén déng xich

a) Uu diém

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

- Kha nang tai cao hon dai.

- Hiéu suat truyén dong cao hon so véi dai, dat 1=0.96-0.98.

- Lyc tac dung I1én truc nho hon so véi truyén dong dai vi luc cing ban dau khong lén.

- C6 thé truyén chuyén dong va cong suat ciing mét lac dén nhiéu truc.

- Khong xay ra su truot nén ty sb truyén i khong doi.

- Kich thuéc nho so véi truyén dong dai.

b) Nhuwoe diém

- Gia thanh tuong d6i cao vi két cau phic tap.
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- C6 nhiéu tiéng 6n khi lam viéc.

-Van téc tirc thoi ca xich va dia bi dan thay ddi theo thai gian (khong 6n dinh).

- Yéu cau cham séc thuong xuyén (boi trom, ...) va phuc tap hon so véi by truyén dai.

- Chong bi mon khi 1am viéc noi nhiéu buyi va boi tron khong tot.

c) Pham vi sir dung

- Khoang cach truc xa dén 8m

- Dan d6ng cho nhiéu dia xich

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

- B6 truyén xich duoc dung nhiéu trong cac may nong nghiép, may van chuyén, va trong tay
may.

2.2. THONG SO HINH HQC CUA BQ TRUYEN PONG XICH

2.2.1. Buwéc xich

Budc xich pc, mm dugc tiéu chuin hoa. Ciing 1a budc cua rang dia xich trén vong tron di
qua tam cac chét.

Budc xich pccé gia tri tir 12, 7+50,8 mm

Buse | P [Chidu dai Céng suit cho phép [P] khi s6 vong quay ciia dia nhé
: kinh > no1, (vg/ph)

AN chét d,, iy
o (mm)| (mm) | 50 | 200 | 400 | 600 | 800 [ 1000 | 1200 | 1600
12,7 3,66 580 10,19 1068 123 1,68[206f . f

127 | 445 890 1035|127 (2,29 13,13 13,86 | 1 o5 | 506 | 320
12,7 4,45 10,11 | 045 | 1,61 | 291 | 3,98 1490 [ = | " | 0
15875 | 5,08 11,30 10,57 2,06 |372 1508162620 | "0 |2
15875 | 5.08 13,28 10,75 | 2,70 | 4,88 | 6,67 | 822 [ * | 0| oo
19,05 5,96 17,75 | 1411 480 | 838 | 114 | 135 | 0| 0| oo
254 7,95 22,61 320 | 110 [ 1901257 1307 -0 f 2o | o'y
31,75 | 955 2746 | 583 193|320 | 420 1493 | ("0 | o
38.1 11,12 | 3546 | 105|348 | 577|757 [ 889 | %) | | e
4445 | 12,72 | 37,09 | 14,7 | 43,7 | 706 | 883 | 101

50,8 1429 | 4521 [229 68,1 | 110 | 138 | 157

2.2.2. Dia xich
- Puong kinh tinh toan cia dia xich dan la diva cua dia bi dan 1a d; ciing chinh 1a dudng
kinh vong chia cua dia xich, mm; 1a duong kinh cta vong tron di qua tdm céc chét . Buong
kinh vong chia cua dia tinh theo cong thuc: d = b y (mm)
Z: s6 rang dia xich; pc: budc xich (tiéu chuan)
- Puong kinh vong tron chan rang dia xich dr1, dr2, mm.
- Puong kich vong tron dinh rang dat, da2, mm.

da=pC (0,5 + cotg 180/Z ) (mm)
- S6 ring cua dia xich dan Z1 cua dia xich bi dan Zo.
- Buéc xich pc, mm, 1a buéc cua ring dia xich trén vong tron di qua tdm céc chét.

14

sin.efa —1



- S6 mat cua day xich X ludn 1a sb chin, dé dé dang ndi vai nhau.
S6 mat xich: X=L/pc

- Khoang cach truc a, la khoang cach giira tAm dia xich dan va dia bi dan; mm.
2.2.3. Sb ring dia xich

- S6 rang dia ddn Z1: Z1=29 - 2u

- S6 rang dia bi dan Z2: Z2 = u.Z1 < Z2max

2.2.4. Khoang cé&ch truc va mit xich

a) S6 mit xich

L=2.a+m.(d2+d1)/2 +(d2-d1)*/4.a (mm)

S6 mat xich: Mat khac L = X.pC = Sé mat xich X

X = L/Pc=2a/PcH(Z2+Z1)/2+((Z2-Z1)/2.1)?.Pcla (mét xich)

b) Khoang cach truc chinh xac

a=0,25.Pc [(X — ) H(X- P82

2.3. PONG HQC BOQ TRUYEN XIiCH
Tm.d.n 1'[Zn
= 60000 = 60000 (m )
1 _ 72

Ti 6 bo truyén xich; u == ===
n2 71

Z2-171

—-)*] (mm)

2.3.2. Luc tac dung 1én truc bé truyén déng xich

- Lyc cang ban dau FO cua xich bang trong luong caia nhanh xich ty do:
FO = Kf.a.qm.g

a: chiéu dai doan xich tu do gan bang khoang cach truc (m)

gm: khéi luong mot mét xich (kg/m)

g: gia toc trong truong (m/s?)

Kf: hé s6 phu thudc vao do vong cua xich

Kf = 6 khi bo truyén nam ngang

Kf = 3 khi goc nghiéng <40°

Kf = 1 khi bo truyén thang dung.

- Luc quan tinh ly tdm: Fv = gm.v2

Gia tri F2 = FO +Fv. Vi FO va Fv tuong ddi nho so véi luc vong Ft, nén khi tinh toéan ta c6
thé ly gan ding F1 = Ft; F2 =~ 0

- Luec tac dung 1én 6 va truc: Fr = Km.Ft

Km: hé sé trong lwong xich

Km=1,15 bo truyén xich nam ngang hozc khi géc nghiéng < 40°

Km=1 b truyén thang dang.

Ft: luc vong cé ich (N)

2.3.3. Tai trgng ddng va dng niing va dap cia bd truyén~d(f)ng xich

Trong truyén dong xich, do van toc cua xich va dia xich bi dan thay d6i cho nén sinh ra tai
trong dong. Khi xich c6 khoi lugng m chuyén dong véi van toc Vxthay doi theo thoi gian,
nghia la chuyén dong vai gia toc ax, sinh ra tai trong dong (luc quan tinh)

Fd = m. ax=2320022¢ (N (4.15)

18.107
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Trong d6 m: khéi luong xich (kg)

ax: Gia toc xich (m/s)

a: khoang cach truc (mm)

pc: Budc xich (mm)

n1: tc do quay cua dia xich dan (vg/ph)
qm: khdi lwgng 1 mét xich (kg/m)

2.4. CAC DANG HONG VAT LIEU BOI TRON

2.4.1. Céac dang héng

- bt xich

- Mon ban I& xich

2.4.2. Vit ligu ché tao xich va dia xich

Dia xich c6 cau tao gan gidng banh ring, chi khac ¢ phan vanh rang. Kich thudc va bién
dang rang phu thudc vao loai xich. Vit liéu lam dia xich thuong la thép cacbon hay thép hop
kim, sau khi gia cong t6i dat do cung 50 — 60H RC.

2.4.3. B6i tron

Boi tron 13 bién phap 1am ting kha ning 1am viéc, kéo dai tudi tho caa b truyén dong xich.
Boi tron tét s& 1am cho hiéu suat 1am viéc cua b truyén cao.

2.5. TRINH TU TINH TOAN THIET KE BQ TRUYEN XICH
Théng sé dau vao: cong suat P1, KW; s6 vong quay nz, vg/ph; ty ) truyen u.
Buwoc 1. Chon Ioal xich phu thugc vao cong sut truyén, van toc va diéu kién lam viéc.
Buéc 2. Chon sb ring so bd ciia dia xich din theo cong thirc
Z1 =29 - 2xu.
Budc 3. Tinh s ring dia xich 16n theo cong thirc
Z2 = uxZ1 véi diéu kién Z2 < Zomax
Buwéc 4. Tinh toan cac hé sé diéu kién sir dung xich theo céng thirc:
K = KOxKaxKdcxKbxKrxKlv
CAc hé sb dwgre tinh nhw sau:
Ko: h¢ Sé xét dén anh huong cua vi tri bo truyén: khi duong ndi hai tAm dia xich hop V6i
duong nam ngang mot goc nho hon 60° thi Ko=1; néu Ion hon 60° thi Ko=1, 25.
Ka: hé sé xét dén anh huong cua khoang cach truc hay chiéu dai xich, xich cang dai thi sé
lan an khop cua mdi mat xich trong mot don vi thoi gian cang it, do d6 xich s& it mon hon.
Katra bang

a | <25xPc | (30 +50)xPc | (60 + 80)xPc

Ka 1,25 1 0,8

Kde: hé s6 xét dén anh huong cua kha nang diéu chinh lyc cing xich: néu truc diéu chinh
duoc thi Kae=1; néu diéu chinh béng dia cang xich hodc con lan cang xich thi Kdac=1,1; néu
truc khong diéu chinh duoc hoac khong c6 bo phan cing xich thi Kae=1,25

Kb: hé Sé xét dén diéu Kién boi tron: néu bdi tron lién tuc Kv=0,8; néu boi tron nho giot
Kb=1, neu boi tron dinh ky (gian doan) thi Kv=1,5 .

Kr: hé s6 tai trong dong: néu dan d6ng bang dong co dién va tai trong ngoai tac dong 1én bo
truyén twong d6i ém thi Kr=1; néu tai trong c6 va dap (hay va dap nhe) thi Kr=1,2+1,5; néu
c6 va dap manh thi Kr=1,8.
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Kiv: hé sb xét dén ché do l1am viéc: 1am viéc mét ca thi Kiv=1; 1am viéc hai ca thi Kin=1,12;
lam viéc ba ca thi Ki=1,45.
Bwéc 5: Tinh cdng suat tinh todn Pttheo cong thirc: Pt=KxKzxKnKxxP1 <[P]
Trong do:
P1: cdng suit tinh toan (kW)
[P]: cong suit cho phép caa bo truyén mot diy cé budc pe (tra bang 4.3) Kz=Z01Z1=257Z1
(hé so rang dia xich) Kn=noin1
Kx: hé s6 xét dén s6 day xich x, néu x =1, 2, 3, 4 thi Kx=1; 1,7; 2,5; 3.

Chuong 3: BQO TRUYEN BANH RANG

3.1.KHAI NIEM CHUNG

3.1.1. Pinh nghia

Truyén dong banh ring 1a truyén dong an khop truc tiép, trong d6 chuyén dong va tai trong
duogc truyén nho sy an khop ciia cac rang trén banh rang hodc thanh ring.

Bo truyén banh ring thuong ¢é 2 bo phan chinh:

- Banh ring dén 1, c6 dudng kinh d1 duoc lap trén truc dan I, quay véi s6 vong quay nl
cdng suat truyén dong P1 md men xoan trén truc T1

- Banh ring bj dan 2, c6 duong kinh d2, dwoc lap trén truc bi dan 11, quay véi s6 vong quay
n2, cong suat truyén dong P2, mé men xoan trén truc T2.

- Trén banh rang c6 céc rang, khi truyén dong cac rang an khép véi nhau, tiép xac va day
nhau trén duong an khop

- Co ché truyén dong béanh rang thyc hién truyén chuyén dong va tai trong nhd su an khép
cua cac rang trén banh rang hodc thanh rang. Co ché truyén dong banh rang dugc (g dung
trong nhiéu loai may v6i cac co ciu khac nhau dé truyén chuyén dong quay tir tryc nay sang
truc khac giita cac truc song song/ cit nhau/ chéo nhau. Ngoai ra, truyen dong banh rang con
dugc sir dung dé bién chuyén dong quay thanh chuyén dong tinh tién hay bién chuyén dong
tinh tién thanh chuyén dong quay nho vao sy an khdp ciia cac rang trén banh rang.

3.1.2. Phan loai

- Theo vi tri trong d6i gitta cac truc

- Theo tinh chat di dong cua duong thm céc truc

- Theo phuong cua rang so vai duong sinh

- Theo dang an khép

- Theo dang profin rang phan ra

- Theo dang thay ddi chuyén dong

- Theo két cau
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Hinh 5.2. Banh rang tru Hinh 5.3. Banh rang con Hinh 5.4. Banh rang
hypecbéloit

3.1.3. Uu nhuoc diém va pham vi sir dung co ché truyén dong banh ring.
a) Uu diém

= Kich thudc nho, kha nang tai 16n.

= Tudi tho cao, 1am viéc tin cay.

- Hiéu suat cao c6 thé dat 0,97-0,99.

= Tisd truyén khéng doi.
b) Nhwoe diém :

= Ché tao phtc tap , d6 chinh xac cao.

= Gay on khi van toc 16n.
c) Pham vi sir dung :

= St dung rat rong rai: tir dong ho , khi cu dén cac may hang nang.

= Pham vi sit dung 16n vé cong suat , toc do va ti sd truyén ( V t6i 200 m/s, P t6i hang
chuc nghin kW, ti s6 truyén 16n hang tram , tham chi hang nghin trong mot so cap ).

3.2. TRUYEN PONG CUA HE THONG BANH RANG
3.2.1. Tiso truyen cﬁa cap banh rang an khop
_ni1 72

Ti sd truyen ul2 = — =+
w2 n2 Z1

nl: 30 vOng quay cua banh ring dan (vong/phut)

n2: 50 vong quay cua banh rang bi dan (vong/phat)

Z1: sb rang ctia banh rang dan

Z2: s rang cta banh ring bi dan

3.2.2. Ti s truyén ciia hé thong banh ring thwong

Ti s6 truyén gitra hai truc quay 1 va n la ty s6 van toc goc cua hai truc quay do:

uln=2t=2
- w2 ,_ nn , . .
3.2.3. Ti so truyen ciaa hé thong banh rang hanh tinh — visali
Cong thirc ciia hé vi sai 4 (hinh 5.12b): u13€ = 2=2= = (-1)° =2

3.3. THONG SO HINH HQC CUA BQ TRUYEN PONG BANH RANG
3.3.1. Thong so hinh hec b$ truyen banh rang tru ring thang

18



- Budc rang trén duong kinh vong chia t: ky hiéu t (mm)
- M6 dun m: M6 dun cta rang banh rang, ky hi¢u 1a m, don vi do 1a (mm)
m = t/m: gia tri m dwoc tiéu chuan hoa theo céc day s sau:
Day 1: 1; 1,25; 1,5; 2; 2,5; 3; 4; 5; 6; 8; 10; 12; 16; 20; 25
Day 2: 1,125; 1,375; 1,75; 2,25; 2,75; 3,5; 4,5; 5,5; 7; 9; 11, 14, 18; 22
Ul tién chon day 1
- S6 rang banh nho Z1: nén chon Z1>17 dé tranh cat chan rang.
- S6 rang banh 16n Z2: xac dinh tir ti s6 truyén
- Profil gdc ao: 00=14,5°; 20°, 25° 14 thong s6 co ban cua bién dang ring
Céc thong s hinh hoc cua banh ring try ring thang:
- Mo dun: m
- Tisé truyén: u=Fnun2=FZ2Z1
- Puong kinh vong chia: d=m.Z
- Chiéu cao dinh ring: ha=m
- Chiéu cao chan rang: hf=1,25.m
- Chiéu cao rang: h=ha+hf=2,25.m
- DBuong kinh vong dinh: da=m.(Z + 2)
- buong kinh vong chan: df=m.(Z — 2,5)
- Budc rang: t=n.m

\ o MR 111 e o . d2td (Z247
- Khoang cach tdm cuia hai banh rang an khop: aw = 22 L= Z )

3.3.2. Thong s6 hinh hoc bd truyén banh ring tru rang nghiéng ‘
B¢ truyén banh rang tru rang nghiéng c6 mot bo thdng so twong tw nhu bd truyen banh rang
tru rang thang, duoc tinh trén mat dau cta banh rang

B € P >
B ]
72 R p.f |a
= X = \ P,
U . \ !
(=
E E
5| = = \\ B\ o
Zi| >n - h_\é

Hinh 5.15. Kich thuce bo truyén banh  Eginh 5 16. Cdc budrc réng ciia banh réng tru
rdng tru rang nghiéng rdng nghiéng

- Goi B la goc nghiéng cia riang (gbc lam boi phuong rang va duong sinh cua mat try).
Phuong rang c6 thé nghiéng trai hoac nghiéng phai, gla tri ctia B; c6 diéu kién 8°< B <20°
d6i voi banh ring tru ring nghiéng va 30°< B < 40° d6i véi banh riang chir V.

- Bwéc ngang pt: 1a budce do trong tiét dién vudng goc vai truc banh rang,

- Bwéc phap pn: 1a bude do trong tiét dién vudng goc véi phuong cua ring,

- Mddun ngang mt: 1a médun do trong tiét dién vudng goc vai truc banh ring,

- Mddun phap mn: 1a modun do trong tiét dién vudng goc voi phuong cia ring Ta ¢6 quan
hé: pn=ptcos ; mn=mtcos 3

- P6i véi bo truyén banh rang try ring nghiéng, gia tri mn dugc tiéu chuan hda. Cac gia tri
tinh toan thi tinh theo mt.
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Céc thong s hinh hoc ciia banh ring try ring nghiéng:

Teén goi Ki hi¢u Cong thirc

buong kinh vong chia d q = DXz

< cosf3
Chiéu cao dinh rang h, h,=m,
Chiéu cao chan rang hs he=1,25xm,
Chiéu cao rang h h =h,+h;=2.25xm,
buong kinh vong dinh da da=myX( Z+2)
Puong kinh vong chan ds df =mpx(Z-2.5)
Khoang cach tim cua hai Ay Ay = dptdy _ mnX(Zp%Z,)
banh ring in khép 2 2xcosp
(dau [ + ] an khop ngoai )
(dau [ — ] an khop trong )

3.3.3 Céc thong sé hinh hoc ciia banh ring cén ring thang

- Bénh ring c6n chu yéu dung dé truyén dong gitra hai truc vudng goc vai nhau. Khi van
téc thap (khoang 2+3 m/s) thuong dung banh ring con rang thang vi ché tao va lap ghép don
gian hon céc loai banh ring non khac. Khi van téc cao thi ding banh ring con ring nghiéng
hodc rang cung tron vi sy an khop ém, kha nang tai cao va tinh cdng nghé ciing cao. So voi
banh ring tru thi banh ring nén ché tao va lap ghép phuc tap hon, cac truc lai cat nhau khién
kho bd tri 6 truc (mot truc phai dé céng xdn). Viéc ¢ dinh 6 truc ciing phuc tap vi ¢d luc
doc truc. Do d6 chi sir dung banh ring nén khi can thiét.
Céc thong sé hinh hec chi yéu

Hinh 5.17. Théng s6 hinh hoc chil yéu ciia banh réing cén
@1, ¢2: goc mit nén lin (trang véi mit non chia) caa banh dan, banh bi dan.
Gac gitra hai truc: ¢ = @1 + @2 =90°
Ty s truyén: u = Z2/ Z1 = tge2 = 1/ tgel
Céc thdng sb hinh hoc cta banh ring cén dugc xét & hai tiét dién: tiét dién day 16n va tiét
dién trung binh.
* Cac thong so hinh hec & day lén:
- Moédun ¢ day lon: mS.
- Chiéu dai duong sinh mat non lan: L = 0,5. mS. VZ,* + Z22°
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- Chiéu dai rang: b=(0,3/0,33)L

- Buong kinh vong lan (vong chia): d1=mS.Z1; d2=mS.Z2

- BPuong kinh vong dinh: del=mS.(Z1+2cos¢1); de2= mS.(Z2 + 2cos ¢2)

- buong kinh vong chéan: dfl = mS.(Z1-2,4cos @1); df2=mS.(Z2-2,4cos¢ 2)
- Chiéu cao rang: h=2,2.mS

* C4c thong s6 & tiét dién trung binh:

- M6dun trung binh: mtb

- buong kinh trung binh: dtbl=mtb.Z1=2(L — 0,5b)sing1
dtb2=mth.Z2=2(L— 0,5b)sing2

3.4. LUC TAC DUNG LEN BQ TRUYEN PONG BANH RANG
3.4.1. Luc tac dung Ién bg truyen dgng banh ring tru ring thang
a) Lwc phap tuyen Fn: nam trén mat phang phap trung véi mat ngang va phan tich thanh 2

thanh phan 1a lec vong Ft va luc hubng tam Fr

-Giatri: Fn= i
cosu

Véi a goi 13 goc an khép, banh ring tiéu chuan thong thudng a=200
b) Lwc vong Ftl:
- Biém dat tai vi tri dn khop
- Chiéu nguoc chiéu chuyén dong cua banh ring
2T1 _ 2T1

-Ftl=Ft2="—=
di1 m.Zl

c) Lwe hwong tdm Frl
- Biém dat tai vi tri dn khop
- Chiéu hudng vao tim banh ring
- Fr1 = Fr2 = Ftl.tga
3.4.2. Luc tac dung Ién b truyén dong banh rang tru rang nghiéng
Ddi véi bo truyen banh rang try rdng nghiéng, gom c6 cac luc tac dung sau:
a) Luc phap tuyén Fn: nam trong mat phang phép tuyén va phan tich thanh 3 thanh phan
Ft, Fr, Fa.
Ft

- Giatri: Fn =
cosa.cosf3

b) Luc vong Ftl
- biém dat tai vi tri an khop
- Chiéu ngugc chiéu chuyén dong cia banh rang

2T1 _ 2T2 _ 2Tl.cosp
-bo lon: Ftl =Ft2 = Pl

¢) Lwe hwéng tam Frl
- biém dat tai vi tri an khop
- Chicéu hudng vao tdm banh rang

- Giatri: Frl = Fr2 = ZL18%
cosf3

d) Lwe hwong tdm Fal

- Diém dit tai vi tri an khép

- Chiéu hudng vao mit ring lam viéc
- Gia tri: Fa; = Fa, = Ft;.tg3
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Chwong IV: BQO TRUYEN PONG TRUC VIT

4.1. KHAI NIEM CHUNG

4.1.1. Nguyén ly 1am viéc ctia b truyén déng truc vit-banh vit

- Truyén ddng truc vit thudc loai truyén dong banh rang dic biét dung dé truyén chuyén
dong quay va tai trong gita hai truc chéo nhau, goc gitra hai truc thuong la 90°.

- Truc vit 1a mét truc c6 nhiéu vong ren, thuong bang thép. Banh vit ¢6 ciu tao tuong tu
banh ring nghiéng nhung dang rang khac, mit chan rang 13 mét phan cua mit xuyén, thuong
lam bang hop kim mau. Banh vit dugc gia cong bang dao phay lin c6 hinh dang giéng nhu
truc vit s€ an khdp véi noé (nhung duong kinh ngoai cua dao hoi 16n hon duong kinh ngoai
cua truc vit dé tao nén khe hd huéng tam ¢ chan riang banh vit).

- Ren tryc vit va ring banh vit tiép xac nhau theo dudng; théng thuong truc vit dan dong.
4.1.2. Phan loai bd truyén ddng truc vit-banh vit

a) Theo bién dang (profin) ren

- B truyén truc vit Acsimét

- B6 truyén truc vit Convolat

- B truyén truc vit than khai

b) Theo vi tri twong déi cia truc vit so véi banh vit

- B truyen truc vit nam trén

-Bo truyen truc vit nam duoi

-Bo truyen truc vit nam bén canh

c) Theo hinh dang truc vit

- Bo truyeén tryc vit tru

- B truyén truc vit Idm

d) Theo s6 maéi ren

- Truc vit mot méi ren

- Truc vit nhiéu mdi ren.

4.1.3. Un, nhwoe diém va pham vi sir dung:

a) Uu diém:

- Ti sb truyén I6n.

- Lam viéc ém, khong on.

- CO kha nang ty hdm.

- C6 @6 chinh xac @ong hoc cao.

b) Nhuwoe diém:

- Hiéu suat thip do ma sat

- Vat liéu ché tao banh vit 1am bang kim loai mau dé giam ma sat nén kha dat tién.

c) Pham vi wng dung

- Co cAu banh vit—truc vit c6 hiéu suat thap nén thuong chi dung dé truyén cdng suit nho va
trung binh.

- Co ciu banh vit-tryc vit dugc ding trong may nang chuyén, may cat kim loai, 6t v.v...

4.2. THONG SO HINH HQOC CUA BQ TRUYEN TRUC VIT ACSIMET
- M6odun m
m = t/n (mm)
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t: budc ren truc vit = budc ren banh vit
Gia tri m duoc tiéu chuan hoé theo hai day theo th ty wu 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 2:15;3;35;6;7;,9;12; 14
- Goc profin ren truc vit: a = 20° (do trong tiét dién doc truc cua truc vit)
- Hé s6 dudng kinh tryc vit g: chon theo tiéu chuan tuy theo modun m.
Gia tri q duogc tiéu chuan hoa theo hai day theo thir ty vu tién sau:

Day 1: 8; 10; 12,5; 16; 20; 25;

Day 2:7,1;7,5;9; 11,2; 12; 14, 18; 22,4;
Chon hé sé duong kinh g theo modul m

Modul m (mm)

Hé s6 duong kinh g

1,6 10; 12,5; 16; 20
2;25;3,15;4;5;8;10; 12,5 |8;10; 12,5; 16; 20

6,3 8,9; 10; 12,5; 14; 16; 20
16 8;10; 12,5; 16

20 8; 10

- Buéc cia dwong xoan oc: S = Z1.t

- S6 mdi ren cua truc vit: Z1 =1+ 4.

- S6 ren banh vit Z2 (Z2 > 25 ): S6 ring Z2 khong nén it qua dé tranh bi cit chan ring,
thong thuong chon trong khoang Z2 = 50 + 60 (rang).

- Pwong kinh mat tru lan cia truc vit d1 (mm): d1 = dcl =m.q

- Pwong kinh vong lin banh vit d2 (mm): d2=dc2=m.Z2

- GOc nang caa ren truc vit A (d6): A =5° +20°
tgA=Sm.d1=Sm.dcl=t.Z1lmn.dcl=m.Z1ldcl=Z1q

- Pwong kinh mat tru dinh ren del va mit tru day ren truc vit dil :
del=dcl+2.m;dil=dcl-2,4.m

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

- Khoang céch truc cia b truyén khong dich chinh:
a=(dcl+dc2)/2=0,5.m.(Z2+q)

- Chiéu dai phan cit ren trén truc vit

-Néuz1=1,2thi C1=11vaC2=0,06.

-Néu Z1=4thi C1=125vaC2=0,09.

- Puwong kinh Ién nhat cia banh vit deM2 < de2 + 216?2

- Chidu rdng banh vit b2 Khi z1 =1 hogc 2 thi b2 < 0,75del; z1=4 thi b2 < 0,67del
- Goc nghiéng riang cua banh vit =y

- G6c Om truc vit béi banh vit

. b2
sin = ———
del - 0,5m

6.3. PONG HQC TRUYEN PONG TRUC VIT - BANH VIT
6.3.1. Ti so truyen (u)

_n1l _ 72
n2 71
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6.3.2. Van téc vong

- Van téc vong caa tryc vit: vl = td1d1/60000 (m/s)
- Van téc vong cuaa banh vit: v2 = md2n2/60000 (m/s)
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 ctia rang

q: Hé s6 duong kinh truc (lay theo tiéu chuan)

Z1: S6 méi ren cua truc vit

Z2: Sb rang cua béanh vit

6.4. LUC TAC DUNG VA TAI TRONG TiNH

6.4.1. Luc tac dung

Khi bo truyén 1am viéc, truc va 6 mang truc vit va banh vit chiu tac dung caa nhitng lyc sau
1.Luc vong Ft: Ftl tc dung Ién truc dan I, luc Ft2 tac dung Ién tryc II.

- Piém dat: vi tri an khop

- Phuong chiéu: Phuong cua Ftl tiép tuyén vai vong lan tryc vit, phuong cia Ft2 tiép tuyén
Vvé6i vong lan caa banh vit. Chiéu cua Ft1 nguoc vai chiéu quay nl,chiéu cua Ft2 cing voi
chiéu quay n2.

- Gia tri cua Ftl va Ft2

Ft1 =2T1/d1, Ft2 = 2T2/d2

T1,T2 : Mdmen xoan trén truc dan va truc bi dan; (Nmm)

d1,d2 : buong kinh vong chia cua truc vit va banh vit (mm)

2. Lwe hwong tam Fr:

- Piém dit: vi tri an khép

- Phwong, chiéu: Frl tac dung Ién truc I, vudng goc véi truc I va hudng vé phia truc 1. Luc
huéng tam Fr2 vudng goc véi truc IT va huéng vé phia truc 11

- Gia tri: Frl = Fr2 = Ft2. tga/cos\

3. Luc doc truc Fa

- Piém dat: vi tri an khép

- Phuong, chiéu: Fai tAc dung 18n truc 1, song song vai truc I. Luc doc truc Faz song song Vi
tryc I1. Chiéu cua lyc Fa1, Fa2 phu thudc vao chiéu quay va chiéu nghiéng cua duong ren. Gia
tri cua luc doc truc:

- Gia tri:

Fa1=Fw=2.T2/d2

Fa2=Ft1=2.T1/d1

Luc Fa1 tac dung Ién truc vit c6 gia tri rat 16n, d& 1am tryc vit mat 6n dinh.
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GIAI BAI TAP

BAI 1. (3,0 diém)

Cho b truyén dai det c6 cdng suat P1=10 kW; sé vong quay banh dan n1=1400 vong/pht;
ty s6 truyén u=3; dudng kinh banh dan d1=180mm, luc cing ban dau FO=1000N va khoang
cach truc a=1800mm. B¢ qua hién tuong truot tron va luc cang phu Fv. Hay xac dinh:

a. Goc om dai al va chiéu dai can thiét cia day dai L2(0,754)

b. Van téc v1; luc vong Ft; luc tac dung 1én 6 tru Fr. (0,75d)

c. Hé sb ma sét f téi thiéu dé khong xay ra hién tuong truot tron (0,5d)

d. Néu thay dai det bang dai thang, xac dinh chiéu dai day dai L theo tiéu chuan va tinh lai
khoang cach truc chinh xac? (1,0 d)

Tom tét;
P1 = 10KW
nl = 1400 vong/ phat
u=3
dl =180mm
FO = 1000N
a =1800mm
Giai

a) buong kinh banh bj dan

dz2 dz

u=2o3==2
di 180

=>d2 =540 (mm)
Go6c 6m dai a
o =180 - 57.
a =180 — 57.
Chiéu dai day dai
Ltt = 2a + g (d1+d2)? +
=2.1800 + 2(180 + 540) +
= 4749 (mm)
Chon L = Ltt + (100 -> 400)
= 4749 + (100 -> 400)

= 4849 -> 5149
= 5000 (mm)

dz2-d1

a
540-180
1800

=168,6°

(d2—-d1)2
4a

(540-180)?
4.1800

b) Van tc vl
.dini1 .180.1400
vi=T— =1L = 13,19 (m/s)
. 60000 60000
Luc vong Ft
1000.P1 1000.10
Ft = =
\'s 13,19

Luc tac dung 1én 6 truc Fr

= 758,2 (N)
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Fr = 2.Fp. sin(%)

1800

= 2.1000. sm(—)
=0(N)

BAI 2. (2,25 diém)

Bo truyén xich 6ng con lan c6 cac thong s sau: khodng cach truc a=950 mm, budc Xich
pc=25,4 mm; cdng suit truyén dong P=10 KW: sé ring dia xich din Z1=22 ring; ti s6 truyén
u=3,5; s6 vong quay banh dan n1=300 vong/phit. Xac dinh:

a. S6 rang dia xich dan, dudng kinh vong chia dia xich dan va bi dan, s6 mat xich X c6 xét
dén diéu kién ndi xich d& dang ? (1,25d)

b. Van téc v1; luc vong Ft va luc tac dung 18n 6 truc Fr biét bo truyén thing dung? (1,0d)

, ) Giai
a) So rang dia xich bi dan
U=2=>7,=u.2,=3,522=77 (ring)
buong kinh vong chia
dy= 22 = Zsfz = 177,87 (mm)

PC 72 25,477

d; = = = 622,55 (mm)
S6 mat xich X

X=242(22+21) + ()2 .=
x_%+ (77+22)+(77 22)2 e
X =126,3

Chon X = 126 (Mat xich)

b) Van toc v,
_PcZ1.nq_25,4.22.300

V4= =
1 60000 60000

= 2,79 (m/s)

Lyuc vong F,

1000.P_ 1000.10

Fi= 0= 202 = 3584,2 (N)

Luc tac dung 1én 6 truc Fr
Fr = Km.F;
Ma Km=1,15 (b6 truyén thang dung)
=>F, = 1.3584,2
=>F, = 3584,2 (N)

BAI 3. (2,5 diém) Cho bo truyén banh ring tru ring nghiéng tiéu chuin in khép ngoai nhur
hinh bén dudi truyén md men xoan T1=60000Nmm, c6 khoang cach truc aw=350mm mo
dun phap tuyén mn=6 mm , s6 ring Z2=4.Z1, géc an khép o = 20°, cac banh ring khong
dich chinh, 2 banh rang an khop ngoai. Hay xac dinh:
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a.sd rang Z1, Z2 va goc nghiéng rang p? (1,25 @)
b. Phan tich va tinh gia tri cac luc tac dung Ién capbanh rang trén da cho. (1,25 @)

Tom tat:
T, =60000NmMm
a,,= 350mm
m,=6mm
x=20°
Z,=4.%,
Gial
a) Khoang cach truc a,,
_mp.(Z;+%4)
w 2.cosB
MaZ,=4%,

m(Z,+2 6(4Z1+%2 Z
> Cosp = (zzw 2= (2.;50 2= 2 O
Tacd 20° > B > 8° )
Thay (1) vao (2) ta c6: cos8° > cosf3 = cos20°

2
=> Cos8° > ﬁ > c0s20°

25.cos8° 25.c0s20°
=> >7Z >

=>248> %, =235

Vay chon Z; = 24 rang
=>7%,=4.2,=4.24 =96 (rang)

Goc nghién rang 3
m(Zz'l‘Zl) _ 5(96 + 24-)

Cos = 229 2350
:> 6:13’50
b)
1 -;“
o) Fira 52
Fap
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Lwc vong:
2.T1l.cosB _ 2.60000.cosf313,5°

Ft; =Ft,= =144 (N)
mn.Z1 6.24

Lwe hwong tam:

Fri=Fr,= Ftl.tge _ 144.tg20° _ 53,9 (N)

- cosf - cosf13,5°
Lwc doc truc:
Fal = Faz = Ftltgﬁ = 144tgl3,5° = 34,6 (N)

Bai 4: (2,25 diém)

Cho hé théng truyén dong nhu hinh bén dudi, cho biét s6 vong quay dong co 1a
Nee=960vong/pht. Sb ring cac banh ring: Z1=20, Z2=40, Z3=25, Z4=50, Z5=20, Z6=45, ti
sb truyén cua bo truyén xich u,=3. Xac dinh:

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

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

Tom tat:
Z, =20
Z, =40
Z; =25
Z, =50
Zs =20
Ze =45
ndc = 960 vg/ph
ux =3
Giai
a) Goi Uy, la ti so truyen tur truc | -> 11
u = E - ﬂ =
T 72 720 )
Goi Uz la ti SO truyen tir truc 11 -> 111
T T o
Goli u la ti so truyen tur truc 11 -> 1V
Z6 _ 45
Usg=—=—=2,25
75 20

Goi Uy la ti s6 truyén tir IV -> Thung son
u 1a ti s6 truyén chung cua hé thong
U = Uqp.U34.Us56.Uy
=2.22253=27
N 12 36 vong quay thung tron

Ngc 12 56 vong quay dong co
U= ndc 960

<=>27=—
Ny, = 35,5 (vg/ph)

nth nth
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