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LOI NOI PAU

Qua viéc lam bai tiéu luan nguyén 1y chi tiét may em sé& hiéu dugc k§ hon phan Iy
thuyét da hoc ddng thoi biét van dung sang tao giita 1y thuyét va thuc té san xuat. Bai
tiéu luan mon hoc budc dau giup cho em lam quen va ton trong cac tiéu chuan, quy

pham hién hanh ctia nha nudc trong thiét ké cong trinh.

Trude khi lam bai tiéu luAn mon hoc, em can phai nghién ctru k§ phan 1y thuyét da
hoc, em c6 thé tu minh thiét ké dugc hoan chinh mang ludi cép nudc cho mot do thi,
khu dan cu hay mot khu cong nghiép.

Nhan xét cua giam khao
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CHUONG 1. BQ TRUYEN PONG PAI
1.1 KHAI NIEM CHUNG
1.1.1 Khai niém bé truyén dong dai

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

trong) nho ma sat gitra dai véi cac banh dai gitra 2 tru kha xa nhau.

1.1.2 Phén loai bd truyén dong dai

- Phan loai theo vat liéu ché tao day dai.

- Phan loai theo hinh dang mit cat day dai.

- Phan loai theo vi tri truc.

- Phan loai theo nguyén 1y lam vi¢c: theo nguyén 1y ma sat, theo nguyén 1y an khép.
1.1.3 Uu va nhuge diém ciia b truyén dong dai

1. Uu diém

- C6 kha ning truyén chuyén dong va co ning giita cac truc & kha xa nhau (>15m).
- Lam viéc ém, khong 6n do vat liéu dai c6 tinh dan hoi.

- An toan cho céc chi tiét khac khi bi qua tai, vi dai s€ trugt tron toan phﬁn trén banh.
- Két cau va van hanh don gian, gia thanh ré.

2. Nhuoe diém

- Luc tac dung trén truc & 6 16m do phai cang dai (lyc tac dung trén truc va b tang

thém 23 1an so v6i trong truyén dong banh ring).
- Tudi tho thép khi 1am viéc véi van tde cao.

- Khi dung banh cing dai 1am ting sb chu ky bi udn cta dai, s& 1am giam tudi tho cua

dai.



3. Pham vi sir dung ciia bd truyén dai

- Khoang cach 16n nhat giita hai truc c6 thé téi 15m va 40m (trudng hop dic biét).
-bd truyén dai thuong duogc bo tri & cép dd nhanh, banh dan lrflp vao truc dong co.
1.2.1 Phuong phap ciang dai

Trong qua trinh lam viéc dai s€ dan dan dan ra, strc cang gidm xudng. Do do6 ta phai

diéu chinh sirc cang cua dai.

1.3 vat liéu va két ciu dai

1.3.1 vat liéu lam dai

- vat liéu lam dai thoa mén d6 bén moi, 1au mon, hé sé ma sat 16n, tinh dan hoi cao.

A. Pai det: Bao gdbm céc loai dai sau: dai da, dai vai cao su, dai soi len, dai soi bong,

dai 1am bang vat liéu tong hop.
B. Dai thang: Pai thang gom c6 dai soi xép va dai soi bén.
1.3.2 két cAu bd truyén dong dai det

Dai det, hay con goi 1a dai phang, tiét dién dai 1a hinh chit nhat hep, banh dai hinh tru
tron, duong sinh théng hodc hinh tang tréng, bé mit lam viée la mat rong cua dai.

1.3.3 két cau dai thang

b: Bé rong 16n nhit cua dai; : Bé rOng clla dai tai mat phdng trung hoa; o:khodng
cach tlr mat phdng trung hoa dén mét trén cla dai; h: chiéu cao clia dai; =40°: gbc

& dinh; L: chiéu dai dai, dwgc tinh 1a chiéu dai trung hoa.
1.4 Thong s6 hinh hoc b truyén dai
Trong do:

a: Khoang cach gilra 2 truc



B: Goc gilra 2 day dai

1: GOc 6m dai trén banh dan

1, »: Dwong kinh banh dai dan va bi dan
1.4.1 Chiéu dai day dai
Chiéu dai tinh toan:

=2at-.( 1+ )+

Chiéu dai thirc té: L
-Paidet: L=+ (100+-400) mm

- Dai thang: L: chon tiéu chuén L >

1.4.2 khoang cach truc chinh xac (dai thang)

+y 2+8A?

. (mm)

— __ 1+ 2) Aa—_ 271
2 ’A 2

(mm)

1.4.3 G6c 6m dai

. =180 —57. 21

a

=180-57.LD 45
a




1.4 DOng hoc b0 truyén dai
1.4.1 Van t6c cla b0 truyén dong dai

Vi ¢0 hién trong trirgt nén van tdc vong , clia banh bi dan chdm hon van téc vong

1 cla banh dan: ,=(1-g). ;
Trong d6 g 1a hé sb truot,co gia tri 0,01+0,05
+ Pai vai cao su hoac vai = 0,01
+ Pai vai da = 0,015

Van tdc xac dinh theo cong thuc

_ Tt 1.1 A 1 s x

1 601000 (m/s) Trén banh dan: 1
— 22 (m/s) Trén bénh bi dan:
27760.1000 O 2

1, 2: Pwong kinh banh dai dan va bi dan (mm)
1, 2: SO vOng quay banh dai dan va bi dan (vOng/phiit)

Van t6c t0t nht ndm trong khodng 20+25m/s. Véan t6c >30m/s xay ra hién twong
dao ddng xoan, tang lrc ly tAm, nOng day dai, gidm tudi tho va hiéu xuét bd truyén.

Vén tdc < 5m/s khOng nén dlng b0 truyén dai.

1.4.2 Hién twgng trugt dai va diéu kién dé khong xay ra trugt dai
1. Trwwot hinh hoc

2. Trwot dan hoi

3. Trwot tron

He <5 kéo -V F1 -1
e sO keo Y= = =

10



1— 2
1

H¢ $6 truogt: g—

1.5 Lire tac dong 1€n truc bd truyén dong dai
1.5.1 Lyc vOng

- Khi bd truyén chwra lam viéc, dé€ tao nén Iirc ma sat gitba dai va banh dai, can phai

cang dai ban dau F.

- Khi cng dai xudt hién luc cing ban dau Fo= 0p XA (A:dién tich mit cit ngang cla
day dai)

Dai det: 0p < 1,8 MPa
Dai thang: 0g < 1,5 MPa
Ta cO lyc vOng

2.1 _ 100P
1

F=F,-F,=

Trong dé: Fy: Iwc vong c6 ich (N)
v: van t6c vOng cla banh dai (m/s)
T,: moment xodn trén banh dan (N/mm)

P: cOng sult (kW)
-—L(F,-F )
1 2-( 17" 2

Van tOc¢ va ti sb truyén u

12
2 1

u= (mm)

Luc tc dung 1én truc banh dai (Iic huwdng tdm F )
11



F =2.F,.sin(a/?)

Hodc F = 3.Fq.sin(a/2) (Khi bd truyén khdng c6 bd cang dai)
o : tinh bang do

Luwc trén cac nhanh dai

B0 qua Iyc ly tdm

- Lwc trén nhanh cang:F1=Fy + 0,5.F

- Lwc trén nhanh chung:F,=Fq - 0,5.F

Fo: Itc cang dai ban dau (N)

Diéu kién d€ khong xAy ra hién tgng trr 't trom.

- Poi voi dai det

F 1-
Fo 2?' 14

1
+F @
= +HF )
1: g6c Om dai (radian)
f: hé sO ma sat gilra day dai va banh dai

- D6i v&i dai thang: trong cOng thire (1) ta thay = |, trong do
thay thé cla dai thang

- Hé s6 ma sat

= .sin > trong d6 gbc dinh cla dai (gbc chiém dai).

12

: » goi 1a hé s6 ma sat



CHUONG 2. BQO TRUYEN PONG XiCH
2.1 Khai niém chung
1. Nguyén ly hoat dong

Lam viéc theo nguyén 1y an khép. Tai trong dugc truyén di nho vao dn khép cia cac

mit xich v6i cac rang dia xich.

Truyén chuyén déng va moment xodn giita 2 truc kha xa nhau.
Cau tao

GOm 2 dfia xich: dia xich dan, dia xich bi dan va day xich.

- Ngoai ra bd truyén cOn cO thém bd phén céng xich, bd phén bdi trom va che chan.

2. Phén loai

- Theo cong dung: xich tai, xich truyén dong, xich kéo.

- Theo day s xich

- Xich 1 day va xich dng, xich éng dinh hinh va xich ring.

3. Uu, nhwoe diém va pham vi sir dung

Uu diém

- Khong c6 hién tuong truot.

- Luc tac dung Ién truc va o bé khong can cang xich.

- C6 thé truyén cong suit va chuyén dong cho nhiéu truc déng thoi.

- Kich thuéc bo truyén nho gon (so véi bd truyén dai co cling cong suit va sé vong
quay).

Nhuoc diém

13



- Do ¢6 va dap nén gy on vi vay bd truyén xich khong phu hop véi vén tde thap.
- Ti sb truyén tirc thoi khong on dinh.

- Van tdc tic thoi cia xich va banh bi dan thay doi.

- Phai boi tron thuong xuyén.

- Phai ¢6 bo phén diéu chinh xich.

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

Pham vi str dung

- Ti sb truyén: u < 8

- Thuong dung cho van téc thap va trung binh (v <15m/s va s6 vong quay n < 500

vong/pht).

- Thudng lap bo truyén xich & dau ra cta hop giam toc.

- Cong suit truyén dan P <100 kW.

- Hiéu suit cua bod truyén: 0,95 -0,97

— Trong thirc té xich 6ng con lan duogc stir dung tong rai nhéat.

. A X I ZZ
2. Tyso truyénu=—=—
2 Z1
1, 2: 0 vOng quay clia dia xich dan va bi dan (vOng/phlt).
Z,,Z,: sO rang cla dfa xich dan va bi dan.
2.2 Théng s6 hinh hoc ciia b truyén dong xich

2.2.1 Budc xich

Budc xich p,, mm dwgc tiéu chudn héa. Cling 1a budc clia rang dia xich trén vong

trén di qua tdm céc chot.
14



BuGc xich p, cO gid tri tr 12,7 + 50,8 mm cO thé chon theo bang 4.2.

2.2.2 Bia xich
_ Pc __pcZ
d=—"=" (mm)
sin~

Z: s6 rang dia xich, p,: budc xich (tiéu chuén).
Xich dan: d;= thé bang Z,

Xich bi dan d,= thé bang Z,

2.2.3 SO rang dfia xich

- S6 réng dia dan Zy; tra theo bang 4.2.

- Trong tinh toén thiét k€ chon Z;=29 - 2.u

u: ti s6 truyén

Vong tron chia cla dTa xich di qua tdm ban dau.

fo—Pe
sin.(180/2)

(mm)

Puong kich vong ngoai dia xich

d; = pc.(0,5+cotg.(180/Z)) mm

2.2.4 S6 mat xfch X

- Chon so bd khodng cach truc theo cdng thirc a = (30 +~ 50).p;

- SO mat xich: X

2. 1 Y p
== += (Z.+7 +| £2" 24 __C
pe 2 ( 1 2) ( 2 j

15



S6 mét xich : X chon chan dé n6i xich dé dang.
2.2.5 khoang cach truc chinh xac

Sau khi chon X, ta tién hanh tinh lai khodng cach truc a chinh xac nhu sau:

a=0.25. Pe.|| X -2 21|y || y— 22t 20| g 22720
’ ‘ 2 2 2z

DE b0 truyén xich lam viéc c¢6 d6 chling binh thwd'ng, ta gidm khodng cach truc a
mOt khodng Aa = (0,002 + 0,004).a

dcx= a.Aa
2.3 BOng hoc clia bd truyén xich

2.3.1 Van t6¢

m.d.n
Y 7601000 60000 ; (m/s)

n: sO vOng quay cUa dfa xich (vOng/phut)
Z: s0 rang cUa dia xich

Pc. budc xich, (mm)

_To1.1 _ 1 1-Pc
17~ 501000 _ 60000 ™9
_ T 2.2 _ 2. 2Pc
2~ 501000 60000 (™S

2.3.2 Lirc vOng

1000. 4
\/

F=

16



Cong suat P: kW
2.3.3 Luc tac dung 1én 0 va truc
F= F
: hé s6 trong luong xich
: 1,15 b truyén ndm ngang hodc khi gdc nghiéng < 40°
: 1 bd truyén thdng ding hodc nghiéng 1 gbc > 40°
— Xdc dinh lai chinh xac ty s truyén bd truyén xich, sai s ti s truyén < 3%
Bué'c 4: Tinh toan cac hé s6 diéu kién sir dung xich theo cong thirc
K= ox x x x X
Céc hé s0 duwoc tinh nhw sau:

o: Hé s6 xét dén &nh huéng cla vi tri b truyén: khi dwong ndi hai tdm dia xich

hop voi dwdng ndm ngang mot gbc nho 60° thi  o=1: néu Ién hon 60° thi o= 1,25.

: Hé s6 xét dén dnh hwdng cla khodng cach truc hay chiéu dai xich, xich cang dai
thi s6 1an an kh&p clia mbi mat xich trong mOt don vi th¥i gian cang it, do d6 xich s&

it mOn hon.
; trd bang 4.3

Béng 4.2 hé s6

a <25x%p, (30 + 50)xp, (60 + 80)*pc

1,25 1 0,8

17




: Hé s6 xét &nh hwdng cUa kha ndng di€u chinh lwe cang xich: néu truc diéu
chinh dwgc thi  =I; néu diéu chinh béng dfa cing hodc con l&n xich thi =11,

néu truc khdng diéu chinh dugc hodc khdng cé bd phan cang xich thi  =1,25.

: Hé s xét dén difu ki€n bdi tron: néu boi tron lién tuc = 0,8, n€u bdi tron nhd

giot =1, néu boi tron dinh ky (gian doan) thi = 1,5.

: Hé s0 ti trong ddng: néu dan ddng bang dong co dién va tai trong ngodi tac

dbng 1én bd truyén twong d6i ém thi = 1, n€u tai trong cO va dap (hay va dap nhe)
Thi =12+1,5 néucOvadip manhthi =1.8.

: hé sO xét dén ché d0 lam viéc: 1am viéc moOt ca thi = 1; 1am viéc hai ca thi

=1,12; 1am viéc ba ca thi =1,45.

Bu@c 5: Tinh cdng sudt tinh todn  theo cOng thlrc:
Pl_— X 1 = P
Trong do:

1:cOng sudt tinh toan (kW)

P: Cbng sudt cho phép clia bd truyén mot ddy cd bwdc p, (tra bang 4.3).

_Zo1 25

p.= —— = — (hé s6 rang dia xich)
VA4
_ Nor . ~ ~ . e ,
pP.= n_ (hé s0 s0 vOng quay, gia trl Ny, tra bang 4.3)
1

Ky: hé s6 xét dén day xich x, nfu x=1,2,3.4 thi K,= 1; 1,7; 2,5; 3.

18



CHUONG 3. BQO TRUYEN PONG PONG BANH RANG
3.1 Khai niém chung

3.1.1 Dinh nghia

B
2
i /2
—_— _i—l_ )
. T L o = X =
Qz/z\\ g
v S
0 53
|_"i+ X b= V| S =
I /1] Nn
Banh rang tru rang thing Banh rang try rang nghiéng

Banh rang con

Mo dun rang tiéu chuan st dung day 1. Truyén dong banh ring 1a truyén dong an
khép truc tiép, trong d6 chuyén dong va tai trong duoc truyén nhd su dn khép cua cac

rang trén banh rang hodc thanh rang.
B0 truyén banh ring thudng c6 2 bd phan chinh.
- Banh ring dan 1.

19



- Banh ring bi dan 2.

3.1.2 phan loai

Theo vi tri twong d6i gitta cac tru

- Truyén dong banh ring try, cic truc song song véi nhau.
- Truyén dong banh ring con, cac truc vudng goc véi nhau.
- Truyén dong banh rang hypecbdldit, cac truc chéo nhau.
3.2. Uu va nhwoe diém va pham vi sir dung

3.2.1 Uu diém

- Kich thudc nho, kha nang tai 16n.

- Ti sb truyén khong doi

- Hiéu suit cao, co thé dat t&i 97 +~ 99%

- Tudi tho cao, lam viée tin cdy trong pham vi cong suat, toc dd va ty so truyén kha

rong.

3.2.2 Nhuoe diém

- Ché tao twong ddi phure tap.

- P01 hoi d6 chinh xac cao.

- C6 nhiéu tiéng on khi van tdc 16n.

- Chiu va dap kém.

3.2.3 Pham vi sir dung

B0 truyén banh ring dugc sir dung nhiéu nhat so v6i cac bd truyén co khi khéc.
3.3 Truyén dong ciia hé thong banh ring

20



3.3.1 Ti s6 truyén cta cip banh ring dn khép:

Ti so truyén

n,: s6 vong quay clla banh ring dan (vOng/phlt)
N,:s6 vOng quay cla banh réng bi dan (vOng/phiit)
Z,/Z,: s0 réng clia banh ring dan, bi dan.

3.3.2 Ti s0 truyén cla hé thdng banh rang thwong

W1 M

u = =
1n wn, nn

3.3.3 Ti sb truyén cla hé thdng banh rang hanh tinh - visai

COng thirc hé vi sai 1a

3.4 Thong sb hinh hoc clia b§ truyén ddng banh rang

3.4.1 MO dun (mm)

m: Bénh réng tru rdng thang

m,: Banh rang tru rang nghiéng mé dun phap tuyén.

Me: rang cOn.

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; 2,25; 2,75; 3,5;4,5; 5,5, 7, 9; 11; 14; 18; 22.
Puwong kinh vong chia (mm): d
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d=m.Z ;d=

Chiéu cao dinh rang: h,
h,=m ; hg=m,
Chiéu cao chan rang: h;
he=1,25.m : he=1,25.m,,
Buwdng kinh vong dinh: d,
dy= m.(Z+2) ; Qa= My.(Z+2)
Puong kinh vong chén: d¢
d=m.(Z-2,5) ; de=my.(Z-2,5)
Khodng céch tam cUa hai banh rang an kh&p (khoang céch truc).

(dau +: an khép ngoai; dau -: an kh@p trong): a

_dzidl_ '(ZziZL) . '(Zzi21)
T P

Chiéu cao rang: h
h= h,+th=2,25. m,
3.5.1 Lirc thc dung 1én bénh réng tru réng thang
Toa do luc Fr Fi: Lirc vOng
F,: Lwrc hwdng tdm

Fa F,: Lwc doc tru
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Quy tdc: Khi xét luc tac dung 18n bd truyén banh tru ring théng, ta chi xét luc tac
dung 1én banh rang dan, trén banh réng bi dan lwrc thc dung ngroc chidu va cling do

16m v&i lwe trén banh dan.

- Diém dat tai vi tri an khop.

- Phwrong chiu: tai vi tri &n khép, chiéu cla Iwc vong nglrg'c chéu chuyén dong cla
banh rang dan.

Do 16n

2T, 2T, 2T,
Fy=Fpo=—"= =
u= Fe= Ty dy 71

V&i T1: momen xoén trén banh ring dan (N/m).

M: modun ring (mm), Z;: s6 rdng banh dan.

Fr1= Fro=F¢1. tana

a:goc an khép, banh rang tiéu chuan o= 20°

Bénh rang &n khG'p ngodi banh dan va banh bi dan quay ngurgc chiéu.
Bénh rang &n khGp trong banh dan va banh bi dan quay cling chiéu.
Chiéu cla lyc vOng F,

F;:tlr ngoai vO trong

F;: trong ra ngoai
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3.5.2 Luc tac dung 1én banh rang try rang nghiéng

- D61 v@i banh rang tru rang nghiéng Iwc tac dung gbm 3 lwe: lue vong Fy, luc

huwdng tam F,, Iwc doc tru F,.

1. Lirc vOng

- Diém dat tai vi tri an khop.

- Chiéu nguro'c chiéu chuyén dong clia banh rang dan.
-P06 16n

2.Tq L 2.To L 2.T1.COSB
dq ds Mp.Z1

Fuu=Feo=

2.Lyc hwdng tam

- Diém dat tai vi tri an khop.

- Chiéu huréng vao tdm banh rang dan.
- Gia tri

Ft1.tga
B

Fri=Fro=

3. Luc doc tru

- Diém dat tai vi tri an khop.

- Chi€u huéng vao mat rang lam viéc
- Gid tri: Fy1= F o= Fiq.tgp3

a: gOc an khép

B: gbc nghiéng rang
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Dau cOng: mat dudi lam viéc
DA&u cham: mat trén lam viéc
3.5.3 Lirc tc dung 1én bénh réng con thing

- Luc tac dung 1én b truyén banh rang con dugc phéan tich thanh 3 thanh phan: luc

vong F¢, Iwrc hwdng tdm F, va lwe doc truc F,.
1. Lirc vOng trén banh dan  (N)
- Diém dat tai vi tri an khop.

- Phiong chiéu: phirong OY cla hé toa do, chiéu nglrgc chiéu chuyén dong quay

cla banh rang, lwc Fyy d6i xtrng Fy,.

Do 1on: Fy=Fp =2.T1/dy1

Trong d6 d,1: duwdng kinh trung binh clia banh rang cbn.

2. Lyc huédng tam (N)

- Trén banh dan truc Fyq c6

- Diém dat tai xi tri an khop.

- Phwong chifu: hudng vao tAm béanh ring dan Z,. Trén banh Z, hudng vao tam Z;.
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3.Lucdoctru (N)
- F,1 nguoc chiéu va clng d0 16n F,, luc F,, ngwoce chiéu va cuing do 16n voi Fq
Do 16n
Fa1= Fro= Fyq1. tga. sindq
F.o= Fr1= Fpo. tga. sind,
= Fyq. tga. sindq
Trong d6 a: gdc an khGp, 81 »: goc mat cOn clia banh dan va bi dan.
Banh rang con: 01 + 0,=90°

Vi du: phan tich Iwc tac dung 1én bd truyén banh rang cbn cho nhuw hinh
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CHUONG 4. BO TRUYEN BONG TRUC VIT

4.1 Khai ni€m chung

Nguyén ly 1am viéc clia bd truyén truc vit - banh vit

Ti s0 truyén

Truyén d0ng truc vit thulc loai truyén dong banh rang dat biét dung dé truyén
chuyén ddng quay va tai trong gilra 2 truc thwdng l1a 90°a.

Thoéng thwrdng truc vit dwge ché tao bang thép cOn banh vit dugce ché tao nhwr ddng

thao, gan.
4.2 théng sd hinh hoc clla bd truyén truc vit acsimét

- M6 dun m= /1t (mm) t: bwdc ren truc vit bang bwdc ren banh vit gia tri m dwoc

tiéu chuén hda theo 2 ddy theo thir tw 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.

- G6c profin ren truc vit: o= 20° (do trong ti€t dién doc truc cUa truc vit).
- Hé s6 dwdng kinh truc vit q: chon theo ti€u chudn tlly theo md dun m.
- Budc clia dwdng xodc bc: S=Z;.t

- SO moi ren cla truc vit: Z;=1+4

Truyén cOng sudt 16n khong 1y Z;=1 vi hiéu sut rat thdp va bd truyén bi ndng

nhiéu.

- Bwong kinh mat tru 1an cUla tru vit: d;(mm) d;= d;;= m.q
- dwong kinh vong 1&n banh vit: d,= d.,=m.Z,

- gb¢ nang cla ren tryc vit 1 (d0)

A=5°+20°
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Z
tg/1=—1

- GOc nghiéng rang clla banh vit B =y
4.3 POng hoc truyén ddng truc vit - banh vit
4.3.1 ti s0 truyén (u)

L NN S L )
2 .dz.l ’ Nno S ’ Nno Z1

4.3.2 van t6¢c vOng

dqi.nq ds.ny
V —
50000 S 2~ 60000

V]_:

q:hé sO dwong kinh truc (1y theo tiéu chuén).
4.3.3 van tOc truot

- Van tOc trurQ't Vy,: Vq/cos A

D6i vGi b truyén khdng dich chinh

vy =~ ﬁ
™ 50000 VZ1 14

Luc tAc dung 1én banh vit F;: Iwc vong, F,: Iu'c hwdng tdm, F,: lwc doc truc.

1. Lirc vOng
2Ty 2T,
Fu=——", Fp=—2%

2. Lyc hudng tam
Fr1= F>=F.tga/cos 2

3. Luyc doc truc Fai Fa]_: Ft2: 2T2/d2 , Fa2: Ftl = 2T1/d1
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KET THUC HOC PHAN- THOT GIAN 120 PHUT
PE 39
BAI 1. (3,0 diém)

Cho b0 truyén dai det cO cOng suét P;=9 kW; s6 vOng quay banh dan n;=1200
vOng/pht; ty s6 truyén u=2; dudng kinh banh dan d;=150mm, lwc cdng ban dau
Fo=800N va khodng cach truc a=1200mm. B6 qua hién twgng trirQ't tron va Iwc cang

phu F,. Hay xac dinh:

a. GOc 6m dai 0 va chiéu dai can thiét cla day dai L?(0,75d)

b. Van tdc vy; lic vong F; ; luc tAc dung 1én 0 tru F,. (0,75d)

c. Hé sO ma st f t0i thi€u dé khOng xay ra hién twgng trirgt tron (0,5d)

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

BAI 2. (2,25 di€m)

B0 truyén xich 6ng con lan c0 cac thdng sb sau: khodng cach truc a=1200 mm, buéc
xich p;=31,75 mm; cOng sudt truyén dong P=10 kW; s0 réng dia xich dan Z;=24

ring; ti sO truyén u=3; s6 vOng quay banh dan n,;=200 vOng/phlt. Xac dinh:

a. SO réng dia xich dan, dwdrng kinh vOng chia dfa xich dan va bi dan, s6 méat xich X

c0 xét dén diéu kién n6i xich dé dang ? (1,25d)
b. Van t6c vy ; lee vong Fy va lwre tc dung 18n 6 truc F, biét bd truyén thang ding?

(1,0d)
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BAI 3. (2,5 diém)

Cho b0 truyén banh rang tru rang nghiéng tiéu chudn an

khGp ngodi nhuwr hinh bén dwdi truyén mod men xodn

oo

T1:=80000Nmm, c6 khodng céch truc a,=300mm, mo

x
dun phép tuyén m,=5 mm , s6 rang Z, =4.Z1, gbc an 7
khé&p o = 20°, cac banh rang khdng dich chinh, 2 banh — X

rang an khop ngoai. Hay xac dinh: \

a. sO rang Z;, Z, va goc nghiéng rang B? (1,25 d) /2

b. Phén tich va tinh gia tri cac lwc tAc dung 1én cdp banh rang trén da cho. (1,25 d)
BAI 4. (2,25 di€ém)

Cho hé théng truyén déng nhw hinh bén dwdi, cho biét s6 vOng quay dbng co 1a

Nge =1480vOng/phlt. SO réng cac banh rang: Z,=25, Z,=40, Z3=20, Z,=50, Z5=20,

Ze=45, ti s6 truyén cUa bd truyén xich u,=2,5. Xac dinh:
a. Ti s0 truyén chung cla hé thGng va s6 vOng quay thung trdn (1,0d)

b. Phuong va chiéu céc luc tac dung 1én cac banh rang. (1,25 d)
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L3 | THUNG -
Trucll o TRON N
£5 Z5 |
Tyl = x % x = !
— /241‘: |
h\-\'"“"'--._ 1 __'___.-"’" 1
Tryc I\!é
) L~
\ I /

Bai 1: P1=9kW, n;= 1200 vOng/phlt, u= 2, d;= 150mm, Fp= 800N, a= 1200mm

~ d d
a) Duong kinh banh bi dan u= d_2 — 22520 — dy=300 mm
1

GO6c¢ O6m dai

dy—d;

o= 180 - 57.

— 180.57°0710 _ ) e
1200 ’

Chiéu dai tinh toan cla day

d,+d -
=24+ -2 Lld.-d)
2 4.a

m.150+300 n (300-150)’

=2.1200 +
2 4.1200
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=3111,5 mm
Chiéu dai can thiét clia day
L =L + (100 - 400)
=3111,5+ (100 - 400)
=3211,5-3511,5 (mm)
Chon L= 3500 mm
b) Luc vOng Fy

1000.P ]
Fi= trong do

_mdyng _ .150.1200

V= 60000 50000 2 (m/s)
J 109 gssaN
T 942 ’

Lirc tdc dung 1én O tru
Fr=2.Fg.sin(01/2)
= 2. 800.sin(172.8/2)
=1586,8 N
c) Diéu kién dé khOng xay ra hién twong trirgt tron. a;=172,8°=3,01 (rad)

Fi o/ %41
Oy 2? ) ef_a T Fy (1)
e -1

Vi F,= 0 thi
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Ft o'+l

fa 1

e
9554 /0
<=>800=——. € _*!
2 e -1
— = 0,457

Vay hé sO ma sat nhd nhat dé khOng xay ra hién twong trivot tron: fin= 0,457
d) Chiéu dai day dai tiéu chuén
Chon L= 3150 mm

Khoang céch truc chinh xac

2 2

A= — " 82 trong do

k: L _ T[-(dl+d2) — 3150 _ T[(1502+300)
=2443,1 mm

A= o=th _300-150 o

2 2
o ++ 2—8A2 . 2443,1+\/m
cX 4 o 4

=1219,2 mm

Bai 2: a= 1200mm, p.= 31,75mm, P= 10kW, Z;= 24, u= 3, n;=200v/p

a) SO rang dfa xich bi dan u= % => 3= % =>7,= 72 rang
1

Puong kinh vong chia

pe 3175
d]_: — 1380 == 180 = 243,2 mm

SIN— SIN——

Z1 24
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pc 3175

d>=——"1g6 — 180 ~ /27,8 mm
sin—  sin—
2 72
S6 mat xich

2
X:2_+Zl+22+ Zy Z1 &
Pc 2 2.7

2.12 —24Y
_ 00 + 24+72 + 72 —24 .31,75
31,75 2 2.7 1200

=125,1
Chon X= 124 mét xich

- Khodng céch truc chinh xac

2 2
a=0,25. pc-{[){—ﬂ}\/[)(—ﬂJ _g(zz ZlJ ]
2 2 2.
24+72j+\/(124_24+72j _8(72_24j ]
2 2 2.

[ 124
=0,25.31,75.
= 1181,6 mm
D€ gidm cang xich ta gidm khodng cach truc mot doan:
Aa= (0,002 — 0,004).2
=(0,002 — 0,004).1181,6
=23 4,7
VAy a,=a - Aa= 1181,6 - (2,3 — 4.7)
Vay a,,= 1179 (mm)
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b) Luc vong Fy

1000P r A A M 2 a
Fe= y trong do6: bd truyén nam thang dung K,=1 —

_ Pc- 1.1 _ 31,75.24.200

60000 50000 24 (ms)
Fe 280 = 3037 (N
U 254 (N)

Lirc tdc dung 1én 0 truc F,

Fo=Ko.F = 1.3937 = 3937 N

Bai 3: T;= 80000Nmm, a,,= 300mm, m,= Smm, Z,=4.Z1, a=20°
a) khodng cach truc

_ Mp.( 2+ 1)

Ay 5

Mé. 22: 421

Mp( 2+ 1) _5(4 1+ 1) _5 1
2.8y 2.300 120

— Cosf3=
Vitac020°2p 2= 8° — cos8° = cosf3 = cos20°
=> 23,727, 2225
Vay Z,=23 rang, Z,=u.Z;=4.23

=92 rang
GO6c nghéng rang

| 5(92+23) 23

= = -_ :> = °
Cosf3 2300 cosf3 Y B=16,5
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b) Phén tich lwc va tinh gid tri cac luc

§ oA e
N R L e
e N WL R
woape ﬁ& ...... FaILE R
%‘ﬁ“fgj@:: ;:::::_::ki ﬁﬁﬁ;Z{iiif ,_\ iR
B
g O gy N AV AW BRI B
=6 z,//\ ........................ For
— e X s ) e
T @ ;tl Fﬁz, ............................
e B [ S St

Luwc doc tru
Fa1= Fa2= F1.tgf
— 1334. tg16,5°

=395,1 N

Lurc vOng

2.T1.CosP

Fuu=Fro= MpZ1
n.

B 2.80000.Cos16,5°
B 5.23

=1334N
Luwc hwdng tam I
Fr1=Fo=Fy1. tga/cosf3

= 1334. tg20°/C0s16,5°

=506,3 N

Bai 4: Ny =1480v/p, Z;=25, Z,=40, Z5=20, Z,=50, Zs= 20, Zg= 45, Uy=2,5.

a) GOi Uq,: ti s6 truyén tlr truc I — 1I
Upp=Zo/Z1= 40/25= 1,6

GOi Ugq: ti s6 truyén twr truc IT — 1II
Usy= Z4/ Zg=50/20=2,5

GOi Usg: ti s6 truyén tw truc Il — IV

Ugs= 26/25: 45/20=2,25
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GOi uy: ti sO truyén tr truc IV — thung tron
Goi u: ti sb truyén chung cta hé théng
Ta c6 u= Ujp5.Uz4.Us6.Uy
=1,6.2,5.2,25.2,5
=225
S6 vong quay dOng co Ny,
- GOi ny, 1a s6 vong quay cla thing trOn

1480
Nth

Ta c0 u= ny /Ny, <=>22,5=

— Ny,= 65,7 vOng/phlt

b)
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