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Loi néi dau:

Sau khi hoc mén Chi Tiét May em thdy bg mén nay déng vai tro rat quan trong trong Nganh Péng Luc. Va viéc
véan dung kién thirc vao thiec hanh sé 1am cho em cam thdy kién thizc moén Chi Tiét May rét hizu ich va hitng thii hon véi
viéc hoc.. Chi Tiét May khong chi 1a nhing khai niém, céng thize, dinh ludt... khé khan trén gidy ma da dwoc iing dung

rat hizu ich va gitp em rdt nhiéu trong Nganh dong lwc ma em dang hoc , do d6 em lwa chon dé tai nay.
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CHUONG 3. BO TRUYEN DONG DAl

3.1. KHAI NIEM CHUNG

3.1.1. Khdi niém bo truyén dong dai
- Truyén déng dai la truyén déng ma satgian tiép, truyén chuyén déng va co ning (tdi trong) nho- ma sat gisza dai

Voi cdc banh dai giia 2 truc kha xa nhau.

Hinh 3.1 Bé truyén dai



- Bé truyén dai thuwong cé hai banh dai (nhw hinh 3.1) gém:banhddn 1, banhbj ddn 2 va métdai 3 mic cing trén
hai banh dai nho bé phin cing dai. Nhé 6 ma sét giita dai va banh dai, bdnh dén quay sé truyén chuyén déng va co
néing sang bdnh bi dan.

3.1.2. Phan loai bd truyén dong dai

Hinh 3.2 Céac logi dai

* Phan logi theo vt ligu ché tao day dai: Pai vii cao su, dai vii, dai da, dai len.

* Phan logi theo hinh dang mat cit déy dai: Pai det, dai hinh thang, dai hinh lwor,
dai tron. dai rdang.

+ Pai det co tiét dign 1a hinh chi# nhdt (hinh 3.2a).

+ Pai thang cé tiét dign 1a hinh thang can, goc ¢ dinh y = 40° (hinh 3.2b).

+ Pai lwoc cd nhiéu chan phan bé dec theo chiéu rgng, & mdt trong ciia dai (hinh 3.2d)
+ Pai tron c6 tiét dién 1a hinh tron (hinh 3.2¢).

+ Pai ring cé nhiéu ring phin boé theo chiéu dai, ¢ mat trong cia dai (hinh 3.2e).
Trong dé, dai det va dai thang dwec dUng phé bién hon cd, dai tron chi dwoc dung khi
céng sudt nhé, dai lwoc va dai ring diung khi cong sudt |6n hodgc can phdi dam bdo lam viéc
Vdi ti 6 truyén én dinh, khuon khé kich thwéc nhé gon.

3.1.3. Vu va nhugc diém clha bd truyén ddéng dai

1. Uu diém

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

- Lam vigéc ém, khong on do vt liéu dai c6 tinh dan héi.

- An toan cho c4c tiét may khac khi bi qua tdi, vi dai sé truwot tron toan phan trén banh.
- Két cdu va van hanh don gidn, gia thanh ré.

2. Nhwoe diém

- Khuén khé kich thuéc kha lén (khi cing mér diéu kién 1am viéc, thuwong riéng dwong
kinh banh dai dé 16n hon dwong kinh banh ring khodng 5 14n).

- Ty s6 truyén khong én dinh vi cé trwot dan héi trén banh.

- Luc tAc dung trén truc va é lén do phdi cing dai (luc tic dung trén truc va o ting
thém 2 + 3 lan so vdi trong truyén déng bdanh ring).

- Tuéi the thdp khi 1am viéc véi védn téc cao.

- Khi ditng bdnh cing dai lam ting sé chu Ky bi uén ciia dai, sé |am gidam tuéi the ciia dai.
Ngay nay dai thang sir dung phé bién nhdt do c6 hé sé ma sdt qui déi 1on

3. Pham vi siz dung ciia b truyén dai



- Bé truyén dai cé thé truyén cong sudt dén 1500kW, nhung thwong dwoc Vi
P<(40+50)kW, v=5+30m/s.

- Doi V4i truyén dong dai det: ti sé truyén u < 5, truyén déng dai hinh thang: u < 10.
- Khodng cach lén nhdt gidga hai truc cd thé téi 15m va 40m (trwong hop dac bigt).
- Bé truyén dai thuwong dwoc bé tri ¢ cdp dé nhanh, banh ddn ldp vao truc déng co.
3.2. VAT LIEU VA KET CAU DAl

3.2.1. Vat liéu lam dai

Vat liéu lam dai théa man dé bén mai, 1au mon, hé sé6 ma sat lon, tinh dan héi cao.
a. Dai det:

- Bao gém cac logi dai sau: dai da, dai vdi cao su, dai soi len, dai soi bong, dai lam bang vat li¢u téng hep.
b. Dai thang:

- Dai thang gém c6 dai sgi xép va dai sgi bén

Hinh 3.7. Pai det Hinh 3.8. Dai thang

3.3. THONG SO HINH HOC BO TRUYEN DAl

- Khodng céach truc: a (mm)

- Puong kinh banh ddn va banh bj dén: d1, d2 (mm)

- Chiéu dai hinh hec ciia dai: L (khéng tinh dén dé vong, mm)

- G6c nghiéng cia méi nhdnh dai so véi dwong tam bé truyén: p/2

- Goc 6m ciia dai lén bdanh ddn va banh bj dén: o1, a.2

B/2
cd

p/2 | I

o} N

Iy | |
| |

— q| _ | gl __[iz _________________ i

=] i Dl | g=]

Y ' !
A .

| ¥

3 B

y h

Hinh 3.13. Théng sé hinh hec chinh ciia bé truyén dai
Trong do:
a : Khodng cach gi@a 2 truc
P : Goc giita 2 ddy dai
a,: GOc dm trén banh ddn
d, ,d,: Puong kinh banh dai dén va bi dan
3.3.2. Géc 6m dai
Géc om al nhé sé anh huwong khd néing kéo ciia dai, do dé can thod man diéu Kién sau:



+ Péi Vi dai det: a, > 150°
+ Péi Vdi dai hinh thang: a; > 120° (do ¢6 tic dung chém ciia dai véi rinh banh dai)
Tir hinh 3.13 ta c6: o, =n— f

a,=180°— 57 x L-4

(@)

Tuong twta co

-4 (rad) hay a, = 180° + 57 x 2 -dl (d9)

a a

a, =1+
3.3.3. Chiéu dai dai va khoang céch truc

1. Chiéu dai tinh toan cia ddy dai L (mm)
Thong thwong f < 35°, cé thé \dy cos(B/2) =1 — B8

m.(d; + dy) n (d; —dy)*
2 4.a
2. Chiéu dai can thiét cia ddy dai Ltt (mm)
- Poi Vi dai det sau khi tinh L can chen chiéu dai can thiét ciia day dai ting theo tiv 100 ~ 400mm dé néi dai.
Ly =L+(100—400) (mm)
- Poi Vi dai thang L phdi chen theo tiéu chudn (L > L). Sau dé tinh lai khodng cach truc a (mm)theo chiéu dai

=L =2.a+

ddy dai vira chon:

-

' 2

1 (d; + (d.
PO | L_n(dz d')+ L_n(dz+d,)] — 2.(dy — dy)? b cmm)

4 2 2

. k+VkZ-8h?

Hoidca = 1 (mm)

(d, +d d, —d
Vc’rikzL—n(z2 1)(mm) Az(zz_l)(mm)

+ Chiéu dai Ly, (mm) ddy dai thang theo ddy sé tiéu chudn 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 khd néng tdi nhe ting hé sé ma sat f

3.4. DPONG HOC BO TRUYEN DAl

3.4.1. Van téc cla bd truyén dong dai

- Vdn toc dwoe xdc dinh theo cong thiic:

m.dy.ny
v = —
60.1000

- mdy.n, (m/s)
Y27 60.1000

Hinh 3.15. Van toc vong trong bo truyén dai

dy, do: Pwong kinh bdnh dai dén va bj ddn (mm)
Ny, Ny S6 vong quay bdanh dai ddn va bi ddn (vong/phit)
Vén téc tot nhat nam trong khodng 20+25 m/s. Vén téc >30 m/s xay ra hién twong dao déng xoin, ting luc ly tam,

nong day dai, giam tudi the va hiéu sudt bé truyén. Van téc < 5 m/s khong nén dung bé truyén dai.



3.4.2. Ti sb truyén bo truyén dong dai
Trong thuc té dai bi truwot do d6 ta cé:

" > Vq <
dyn, = (1 —&)d = i
= AN, = (1 — i D U=E—="T
n, d;(1-%)
Néu dai khong bi truot (1y tuong):
Vy = Vyq = d - g d;
vy=v, V1= V2 @M= 1"1"11—71_2—61—1

3.4.3. Hién tuvong truvot dai va diédu kién dé khong xay ra trugt dai

Hinh 3.16. Cung truot giita dai va banh dai

1.Trwot hinh hoc: Xdy ra khi dai chwa lam vigcvavéi tac dung cia luwe cing ban dau Fo Qidia dai va bdnh dai sinh
ra lwc ma sdt, dai bi gian dai va truot trén bdanh dai.

2.Truwot dan hoi: khi bé truyén lam viéc, do luc F1>F, nén d¢ bién dang dai khi vao dai l6n hon dj bién dang dai
khi ra dai 1,>1,. Do dé, khi vao tiép xUc véi banh ddn, dai sé b co lai gay nén hién twong truwot dan héi va chuyén dgng
chdm hon bdnh dén. Trén banh bi ddn thi ngwot lai. Sw triwot dan héi Khong xdy ra trén toan bé cung ém a; va as, chi
Xdy ra trén mét phdn ciia cdc cung ay va ay.

3. Truot tron: xdy ra khi momenttruyén lén hon moment masdt (Iluc vong |6n hon luc ma sat). Vdy truot tron la

hién twong xdy ra khi bé truyén bi qué tdi, banh bj dén ding lgi va hiéu sudt ciia bé truyén bang khéng.

. F o e -l
Hé so kéo: w=—-—=—1=

2F, 20, €+l

v, —V,

He s6 truot G = N
1

3.5. LUC TAC BONG LEN TRUC BO TRUYEN DONG DAl

3.5.1. Lyc vong
- Khi bé truyén chwa lam viéc, dé tao nén lwc ma sat gidra dai va banh dai, can phdi cing dai véi lue cing ban dau

- Khi cing dai xudt hién luc cing ban dau Fo=6,xA (A: dign tich mat cat ngang ciia ddy dai)

Dai det: 6,< 1,8 Mpa

Dai thang: 6,< 1,5 Mpa

- Khi bg truyén 1am viéc, banh dén chju tac dung ciza mémen xodn T,. Trén nhanh dén (14 nhanh truyén chuyén
déng cho banh bj d@n) luc sé ting lén la F,, trén nhanh bj ddn (1a nhanh chay theo banh bj dédn) luc sé giam xuéng con

F,.
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2.T, 1000.P d,
d, v Tl:?'

Fo=F —F = (F, — F,)

Trong do:
F: luc vong co ich (N)
V: vdn téc vong ciia bdanh dai (m/s)
T1: moment xodn trén truc
P: cong sudt (kW)

Dé tim quan h¢ gida luc Fo véi Fy, F, ta bé qua luc ly tam va gid thuyét vét liéu dai tudn theo dinh lugt Huc

(Hook), khi dai chiu tdi trong ngoai lireng dan trén nhanh dén bang lweng co trén nhanh bi ddn nghia la:
Fi+F,=2F; = F,=Fo+0,5Fva F, = Fo— 0,5F,
Luc tAc dung Ién truc banh dai (lwc hwong tam F,) dwoc tinh nhw sau:
F.= 2. Fy. sin(a./2)
hodc F, = 3.Fq.sin(a./2) (khi bé truyén khéng c6 bé phdn cing dai) véi ai: géc ém trén bianh dai nhé.

Cong thize Euler khi tinh dén lyc quén tinh ly tam

P
FE—FU

F, la luc cang phu do luc quan tinh ly tdm, co gia tri la F, = g,,XVv?2
Néu bé qua luc cing phu (F, = 0) thi F, = F,.6% vdi f 1a hé sé ma sdt, a la goc 6m
Doi Véi dai thang ta thay:

f
y ~ 3/

m L
Sl 7

fi'=

(v = 36° = 40° la goc dinh cua dai thang)
Tirtrén = lyc vong co ich tinh theo cdng thac
e/® —1
e/ +1

Luc trén nhanh ddn (nhdnh cing)

F, = 2(F, — F,)

el

efd —1

F, = F; + F,

Luc trén nhanh bi dén (nhanh chung)

1
+ K

FE:FIEfﬂ'_j_ v

Diéu Kién lwe cing ban diu dé khong Xdy ra trwot tron la:

oo el
= 2efe-1

+ F

Khi tinh cac luc cd thé bé qua luc cing phu Fv.

CHUONG 4. BO TRUYEN DONG XICH

4.1. KHAI NIEM CHUNG
4.1.1. Nguyén If lam viéc cla truyén ddng xich
Dia xich ddn quay, ring ciia dia xich ddy cac mdtxich chuyén dgng theo. Day xich chuyén déng, cac mdtxich

ddy ring ciia dia xich bj ddn chuyén déng, dia xich 2 quay.
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Nhuw v@y chuyén déng da dwoc truyeén tir banh ddn sang banh bi dd@n nhe s dn khép ciia ring dia xich véi
cac mdt xich. Truyén dgng bang dn khép, nén trong b truyén xich hdu nhw khéong cé hién twong trwpt. Van téc trung
binh ciza banh bj dén va ti sé truyén trung binh cia bé truyén xich khéng thay déi.

4.1.2. C4u tao bd truyén dong xich

Hinh 4.1. Bé truyén xich
Cdu tgo chinh ciia bé truyén xich c¢6 3 bg phdn chinh: dia dén 1,dia bi dén 2 vaxich 3 (hinh 4.1). Ngoai ra, c6 thé
c6 thém bg phédn cing xich, bo phdn béi tron,hop che.
4.1.3. Phan loai bd truyén ddéng xich
TUy theo cdu tgo, xich dwoc chia thanh cac loai: Xich con lin, xich éng, xich ring

Hinh 4.6. Xich rang

4.1.4. Uu va nhugc diém va pham vi s& dung clGa bd truyén ddng xich
1. Uu diém
- CG thé truyén chuyén déng giira cac truc kha xa nhau (Amax = 8 m).
- Khd nding tdi cao hon dai.
- Higu sudt truyén déng cao hon so vdi dai, dat =0.96+0.98.

- Luc tAc dung 1én truc nhé hon so Véi truyén déng dai vi lue cing ban ddu khong lon.
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- C4 thé truyeén chuyén déng va cdng sudt cing mét lizc dén nhiéu truc.
- Khéng xdy ra sw trwet Nén ty sé truyén i khong déi.
- Kich thwéc nhé so Véi truyén déng dai.
2. Nhwoe diém
- Gid thanh twong doi cao vi két cdu phirc tap.
- C6 nhiéu tiéng on khi lam viéc.
- Van téc tirc thoi ciia xich va dia bi dén thay doi theo thoi gian (khéng én dinh).
- Y&u cdu cham séc thwong xuyén (béi tron, ...) va phirc tap hon so véi bé truyén dai.
- Chong bi mon khi 1am viéc noi nhiéu bui va béi tron khong tét.
3. Phgm vi si dung
- Khodng cach truc xa dén 8m
- Dédn dgng cho nhiéu dia xich
-P<I1I10kW,v<I15m/s, n <500v/p, u <8
- B truyén xich dwoc dung nhiéu trong cAc may néng nghiép, may vdn chuyén, va trong tay may.
4.2. THONG SO HINH HOC CUA BO TRUYEN DONG XICH
4.2.1. Budc xich

Buéc xich pe, mm dwoctiéu chudn héa. Ciing la bwéc ciia rang dia xich trén vong tron di qua tém cdc chét.

Bueéc xich pc ¢6 gia tri tir 12, 7+50,8 mm, c6 thé chen theo bang 4.3

Px

U 4 -

Hinh 4.7. Thong so hinh hoc cua bo truyén xich

4.2.2. budng kinh vong chia dfa xich
DPuong kinh vong chia ciia dia tinh theo cong thiic:

_ pe Pl
d= —180 ~ (mm)
sin—
Xich dén:
T /
d=—1g0~ 5 (mm)
SIHT
Xich bi dén:
P PL
d=—qgp~ 5 (mm)

SinT

Z: sé ring dia xich; pc: bwéc xich (tiéu chudn)

- Duong kinh vong tron chin ring dia xich df,, df,, mm.
- Duong kich vong tron dinh rang da,, da,, mm.

- Sé rang ciia dia xich din Z, ciia dia xich bi dén Z,.
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- Buwdc xich pc, mm, la bwéc ciia ring dia xich trén vong tron di qua tim cdc chét.

- S6 mdt ciia day xich X luén 1a sé chian, dé dé dang néi véi nhau.

- Khodng céch truc a, 1a khodng cach gida tém dia xich dén va dia bi ddn; mm.
4.2.3. S6 rdng dia xich

- Sé rang dia ddn Z1: tra theo bang 4.1

Bing 4.1. Bing huwdng din chon sé ring dia xich din Z;

Ty s0 truyén u
3-4 ] 4-5
Sorang Z,
Xich ong con lan | 30-27 (27 -25|25-23|23-21 (2117 |17-15
Xich rang 35-32(32-30(30-27|27-23|23-19(19-17

Loai xich 1-2 | 2-3

56|>6

Sé ring ciia dia din thwong chon 12 sé 1€, dé chong mon xich va dia xich.
Trong tinh toan thiét ké chen Z; = 29 - 2u
- Sé ring dia bi ddn Z,:
Tinh theo cong that sau: Z,= U.Z; < Z)nax
4.2.4. Khodng cach truc va sé mat xich
1. Sé mdt xich
- Chen so bo khodng cach truc theo cong thizc a = (30 + 50).p,
- Chiéu dai xich L theo khodng céach truc:
m(d; +dy)  (dz —dy)*

2.a+ 4 (mm)

L 2 4.a

i

Sé mat xich: Mgt khac L = X.pC = Sé mat xich X

“ pe

2a 1 Z;—Zl
= 222+ 20 + (S
X p5+2( 2+ Zy) + 2.1 a

Gia tri X dwec lam tron sé nguyén va nén chen sé chan.
2. Khodng cach truc chinh xac

Sau khi chgn X, ta tién hanh tinh lai khodng cach truc a chinh xdc nhw sau:

7, + 7 7, + 2\ 2 v
a=“‘25'p“'( - ‘)+J(x— — 1) _B'( 22“1) (mm)

Dé bg truyén xich 1am viée ¢é dg chuing binh thwong, ta giam khodng céch truc a mét khodng 4a=(0,002+0,004)a

4.3. DONG HOC CUA BO TRUYEN PONG XICH

4.3.1. Van tbc va ti s6 truyén trung binh

- Vdn téc bé truyén xich:

Hinh 4.8. Vén toc trung binh trong bé truyén

xich

_md.n _ n.Z.Pc
~ 60000 60000

_ T[. d]_. “.1 _ p[-- Il' ['l1
" 60000 60000

(m,’s} v, [m,-"s] T d;.n» _ pc.:r_.z. ns: (m_,:"rs}

v _ _
Y2 = "60000 60000

Trong do:
n: 14 sé vong quay dia xich (vong/phiit)
Z: 14 s6 ring ciia dia xich (ring)

P.:la bwoc xich (mm)



- Ti s6 truyén cia bg truyén xich:

n, Z,

u=—=—
n, Z
Nén chon u <8

4.3.2 Luc vong

~ 1000.P;
£ Vv

4.3.3. Luc tdc dung |én truc bd truyén déng xich
F, =Ky Ft

Km: hé sé trong lueng xich
Kn=1,15 bg truyén xich nam ngang hogc khi goc nghiéng < 40°
Kmn=1 bé truyén thing ding
F: luc vong co ich (N)

4.5. TRINH Ty TINH TOAN THIET KE BO TRUYEN XICH
Thong sé dau vao: cong sudt P;, KW; sé vong quay n,, vg/ph; tp sé truyén u.
Buéc 1. Chon logi xich phu thugc vao cong sudt truyén, van tée va diéu kién lam viéc.
Buic 2. Chon sé ring so bé ciia dia xich dén theo cong thic

Z,=29 - 2xu
Nén chen sé ring dia xich la sé 1é dé xich mon déu.
Buwéc 3. Tinh s6 ring dia xich 16n theo cong thic
Z,=UXZ,  V6i dieu Kién Z, < Zomax
— Xdc dinh lgi chinh xac ty sé truyén bg truyén xich, sai sé ti sé truyén <3%
Buwéc 4. Tinh toan céac hé sé diéu kién siz dung xich theo cong thec:
K = KogXK XK X Kpx K%K
Cac hé sé dwoc tinh nhw sau:
Ko: hé sé xét dén danh hwong ciia vi tri bg truyén: khi dwong néi hai tim dia xich hop véi dwong nam ngang mgtgoc nhé
hon 60° thi K,=1; néu én hon 60° thi K,=1, 25
Ka: hé sé xét dén anh hwéng ciia khodng cach truc hay chiéu dai xich, xich cang dai thi sé ldn dn khép ciza méi mdtxich
trong mét don vi thoi gian cang it, do do xich sé it mon hon. K, tra bang 4.2

Bdng 4.2 hé sé K,

a <25%p: (30 + 50)xp. (60 + BO)*p.
Ka 1,25 1 0.8

Kge: hé sé xét dén danh huwong ciia khd nang diéu chinh luc cang xich: néu truc diéu chinh dwoc thi Ky=1; néu diéu chinh
bang dia cing xich hodc con lin cing xich thi K,=1,1; néu truc khéng diéu chinh dwec hogc khong co bé phén cing xich
thi Kg=1,25

Ky: hé 6 xét dén diéu Kién boi tron: néu béi tron lién tuc Ky=0,8; Néu béi tron nhé giot K,=1; néu boi tron dinhky (gian
dogn) thi Ky=1,5 .

K.: hé sé tdi trong déng: néu ddn dong bing dong co dién va tdi trong ngodi tac dong 1én b truyén twong déi ém thi K,=1;
néu tdi trong cé va dap (hay va dap nhe) thi K,=1,2+1,5; néu cé va dgp manh thi K,=1,8

Ki: hé sé xét dén ché dg 1am viéc: 1am viéc mét ca thi K,,=1; 1am vigc hai ca thi K,,=1,12; lam viéc ba ca thi K,,=1,45
Buéc 5. Tinh cdng sudt tinh toan Pt theo cong thaic:

KxK,xK,
P, =——

x P, < [P]
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Trong dé: P;: cdng sudt tinh toan (kW)
[P]: cdng sudt cho phép ciia bg truyén mét déy cé buwdc p (tra bang 4.3)
Zoy _25 (h¢ sé ring xich )

K;=-2=22
L L

K Mot (hé sé sé vong quay, gia tri no1 tra bang 4. 3)
i

nj

K,: hé sé xét dén sé day xich x, néu x =1, 2, 3, 4 thi K,=1; 1,7; 2,5; 3.

Bing 4.3. Lua chon burde xich p, theo cong suit cho phép [P]

Buéic Dl.l:ﬁ‘llg Chidu dai Céng suit cho phép [P] khi slf'i vong quay cua dia nho
. kinh R o1, (ve/ph)
xich chét d, ong b,
Pe, () (mm) (mm) 50 | 200 | 400 | 600 | 800 | 1000 [ 1200 | 1600

12,7 3.66 5.80 0,19 | 0,68 | 1,23 | 1,68 | 2,06 242 | 272

12,7 4,45 8,90 035 1,27 | 229 | 3,13 | 3,86 452 | 5.06 | 320
12,7 4,45 10,11 | 045 | 1,61 | 2,91 | 3,98 | 4,90 574 6:43 5;95
15,875 5,08 11,30 | 0,57 | 2,06 | 3,72 | 5.08 | 6,26 734 | 822 ?;55
15,875 5.08 1328 | 0,75 | 2,70 | 488 | 6,67 | 8,22 963 | 108 9;65
19,05 5.96 17,75 1,41 | 480 | 838 | 114 | 13,5 153 | 169 ]i?
254 7,95 22,61 | 320 | 11,0 | 19,0 | 25,7 | 30,7 34;7 183 | 193
3175 9,55 2746 | 5,83 | 193 | 32,0 | 42,0 | 49,3 54;9 600 | 438
38.1 11,12 3546 | 10,5 | 34,8 | 57,7 | 75,7 | 88,9 99;2 10.8

44,45 12,72 37,19 | 14,7 | 43,7 | 70,6 | 88,3 | 101 '

50,8 14,29 4521 | 229 | 68,1 | 110 | 138 | 157

\Vdi giatri P, vira xdc dinh, theo bang 4.4 ta chen buéc xich pc theo cét gia tri ng; khi tinh hé sé K...
Buwéc 6. Kiém tra sé vong quay téi han (bdng 4.4)

Buiéc 7. Xdc dinh vdn téc trung binh v ciza xich

- Vdn téc v: ny.pe-Zy
V1= "g0000 (/%)
- Larc vong co ich: 1000 x P
t==

v
Buéc 8. Tinh toan kiém nghiém buwéc xich: - Chiéu dai xich: L = X.pc
Buée 9. Xdc dinh sé mdt xich X

- Chen khodang cach truc so bé tir a=(30 + 50).pc

- Xde dinh sé mdtxich X theo céng thazc: L 2xa z,+2z (Zz _ 21)2 P,
(nén chen sé mat xich 1a sé chan) CPe Pe - ZXm a

- Sau khi chgn sé mat xich, phdi tinh lgi khodng cach truc a theo cong thsc:

a = 0,25 X p, X X—E"Zﬁqu (X—z"zﬁ)z—sx(%)z
Va dé b truyén l1am viée binh thuong nén giam a mét dogn (0,002 + 0,004)a.
Buwéc 10. Kiém tra xich theo h¢ sé an toan
Buwoc 11. Tinh luc tAc dung Ién truc theo cong thac:
- Luc tac dung 1én truc: F, = K,.F;
Km: hé sé trong lueng xich
Kn=1,15 khi xich nam ngang hodgc khi géc nghiéng giia dwong néi tam hai truc va phwong nam ngang nhé hon 40°
Kn=1 khi géc nghiéng dwong néi tam hai truc tir 40° dén vi tri thang dimng.

- Xdc dinh cdc kich thwéc bg truyén:
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Thong s6 hinh hoc Cong thire

x X Z
Banh dan = Pe 1
Puong kinh vong chia i >
Banh bi dan , = Pc 2
m

Bénh dén da1 = pe*[0,5 + cotg(n /7))
Puong kinh vong dinh

Banh b1 dan da2 = pe*[0,5 + cotg(m /Z2)]

CHUONG 5. TRUYEN DONG BANH RANG

5.1 Khai niém chung

5.1.1. Binh nghia

Truyén déng banh ring la truyén dng in khop truc tiép, trong dé chuyén déng vatdi trong dwoc truyén nho sw dn khop

Cuia cdc rang trén banh rang hodc thanh rang.

Bé truyén bdnh ring thwong c6 2 b phgn chinh:

- Banh ring dén 1, cé dwong kinh d1 dwoc |dp trén truc dén |, quay véi sé vong quay nl cdng sudt truyén déng P1 mod

men xodn trén truc T1

- Bdnh rang bi dén 2, c¢6 dwong kinh d2, dwoc |dp trén truc bji dén 11, quay véi sé vong quay n2, cong sudt truyén déng

P2, md men xodn trén truc T2.

- Trén banhring cé cdc ring, khi truyén dpng cdc ring dan khop véi nhau, tiép xic va day nhau trén dwong dn khop

5.1.2. Phan loai
Theo vi tri twong déi giira CAc truc
- Truyén déng bdnh ring tru, Cac truc song song véi nhau (Hinh 5.2)
- Truyén déng bdnh ring con, cdc truc vudng goc véi nhau (Hinh 5.3)
- Truyén déng banh ring hypecbéloit, cic truc chéo nhau (Hinh 5.4)
5.1.3. Vu nhugc diém va pham vi s& dung
1 .Uu diém
- Kich thuwoc nho, khd nang tdi lon;
- Ti s6 truyén khong doi;

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

- Tuéi the cao, 1am vigc tin cdy trong pham vi ¢éng sudt, téc dé va ty sé truyéen kha réng.

2. Nhuwoe diém

- Ché tao twong doéi phirc tap.

- Doi hoi dé chinh xé&c cao.

- C6 nhiéu tiéng on khi van téc lon.

- Chiu va ddp kém.

3. Phgm vi s dung

- Truyén cong sudt rat nhé (0,1kW): dung cu do

- Truyén cong sudt kha Ién (300 kW): cAc may mé, may xay dung, mdy lam dwong
- Truyén cong sudt rét Ién (100.000 kW): bé truyén ding trong cic nha mdy phdt dién
- Vén toc dat dwoc 140 m/s hogc co thé cao hon.

- Ti s6 truyén (ciia mét cip bdnh ring) cé thé tir 1 dén 10 hogc c6 thé cao hon.
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5.2. TRUYEN DONG CUA HE THONG BANH RANG

5.2.1. Ti s6 truyén cla cdp bdnh rang &n khép

T7 so truyen: ®; Ny 7,

- N n-; - Zl
N: sé vong quay ciia bdnh riang dan (vong/phat)

U2 =

N,: 6 vong quay ciia bdnh rang bi ddn (vong/phat).
Z1: S0 ring ciia bdnh riang déan
Z,: S0 ring ciia bdnh ring bi ddn
5.3. THONG SO HINH HQC CUA BO TRUYEN DONG BANH RANG
5.3.1. Théng s6 hinh hoc bd truyén banh rang tru rdng thang
- Buéc rang trén dwong kinh vong chia t: ky hiéu t (mm), bang buéc ciia thanh ring.
-Mo6 dunm: M6 dun cuarang banhrang, ky hiéu lam, don vi dola mm. Cacbanhrang cocung mo dun sé an khop dwoc
Véi nhau. Gia trj ciia mé dun m dwoc |dy theo day sé tiéu chudn, dé han ché sé lwong dao gia cong banh ring sie dung
trong theec té.
m =t/ z gia tri m dworc tiéu chudn hoa theo cac day sé 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
Uu tién chon day 1
- Sé ring banh nhé Z1: nén chon Z1 > 17 d@é tranh cit chén ring.
- Sé rang banh lon Z2: xdc dinh tir ti s6 truyén
- Profil géc aq: ag=14,5°; 20°, 25° 1 thdng sé co' bdn cia bién dang rdng.
Céc thdng sé hinh hec ciia bdanh ring tru rang thang theo bang 5.1

Bing 5.1. Cdc théng sé hinh hoc ciia banh ring tru ring thing

Tén goi Ky higu Cong thire tinh
Mo dun m Theo tiéu chuan TCVN 2257-77
Tl';SfJ truyén ' o ' | 7
{d1au - fm Ipdm]_a ngna_ll; dau +: 51_1 khép trong u(i) |u= -1—n—2 - Z_l
Dung dé xac dinh chiéu quay cua truc)
Puong kinh vong chia d d=m.Z
Chiéu cao dinh rang ha ha=m
Chiéu cao chin ring he he=1,25.m
Chiéu cao ring h h=h,+h=225.m
Puomg kinh vong dinh da ds=m.(Z + 2)
Puong kinh vong chén dr demu(Z - 2.5)
Budoce ring t t=m.m
Khoang cach tim cua hai banh ring dn khép d,+d, m(Z,+Z)
(dau +: dn khép ngoai; dau —: dn khaop trong) au- dw =" % 2

5.3.2. Thong s hinh hoc bd truyén banh ring tru ridng nghiéng
- Bé truyén bdnh ring tru ring nghiéng cé mot b théng sé tuwong twr nhw bé truyén banh
ring tru rang thang, dwoc tinh trén mat dau ciia bdanh riang (mdt phang vudng goc véi truc
bdnh ring). Mt s6 thong sé dwoc xac dinh trén mdt phang phap tuyén n-n, vudng goc véi

phuong cua ring.
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Hinh 5.15. Kich thuéc bg truyén banh — Hinh 5.16. Cic bueoe rang cua banh rang tru
rang tru rang nghiéng rang nghiéng

- Goi p 1a g6c nghiéng ciia ring (géc lam bdi phuwong rang va dwong sinh ciia mat tru). Phuwong ring cé thé nghiéng
trai hogc nghiéng phdi, gia tri ciia B; cé diéu Kién 8°<f <20° déi véi banh ring tru rang nghiéng va 30°<f < 40° déi Vi
banh rang chii V.

Buwéc ngang pe: la bude do trong tiét dién vudng goc Vi truc banh ring,

- Bwgc phap pn: la bude do trong tiét dign vudng goc vdi phwong ciia ring,
- Médun ngang my: la médun do trong tiét dién vudbng goc Véi truc bdnh ring,
- Médun phap m,: la médun do trong tiét dién vudng goc Véi phuwong ciia ring (hinh 5.16). Taco quan hg: p,=p;.cos S;
m,=m,.cosf
- Poi Véi b truyén banh ring tru ring nghiéng, gid tri m, dwoc tiéu chudn hoa. Cac gia
tri tinh toén thi tinh theo m,.

Biing 5.2. Cic thong sé hinh hoc ciia banh riing tru riing nghiéng

Tén goi Ky hi¢u Cong thire tinh

Mo dun m Theo tiéu chuan TCVN 2257-77
Ti s6 truyén u(i) |u =E=E

' n, Z
Pudng kinh vong chia q |da=2Z

cosfs

Chiéu cao dinh rang h, h,=m,
Chiéu cao chén ring hr hs=1,25.m,
Chiéu cao rang h h=hsthr=225m
Dudng kinh vong dinh da da = di+2mn
Puong kinh vong chian dr dr=di-2,5m,
Buoc ring t t=mm
Khoang cach tim cua hai banh rang an khép m(Z,+Z,) m(Z+Z,)
(dau +: an khép ngoai; dau — an khép trong) o “ 2  2cosp

5.3.3. C4c théng s6 hinh hoc cla banh ridng cén réng thang
- Bdnh ring con chi yéu dung dé truyén déng giga hai truc vudng goc véi nhau. Khi vén téc thdp (khodng 2+3 m/s)
thuwong ding banh ring cén ring thang Vi ché tao va ldp ghép don gian hon cdc loai banh ring nén khdc. Khi van téc
cao thi dung bdanh riang con rang nghiéng hodc riang cung tron vi sw dn khop ém, khd ndang tdi cao va tinh cong nghé
ciing cao. So vdi banh ring tru thi banh ring noén ché tao va ldap ghép phic tap hon, cac truc lgi cit nhau khién kho bé
tri 6 truc (mét truc phdi dé cong xon). Viéc cé dinh é truc ciing phirc tap Vi c6 luc doc truc. Do dé chi siv dung bdanh ring

nén khi can thiét.
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Cic théng sé hinh hoc chii yéu

Hinh 5.17. Thong sé hinh hoc chii yéu ciia banh rang cén
ol, p2: géc mdt non lan (tritng v6i mat non chia) cia banh dén, banh bi ddn.
Goc gid@a hai truc: ¢ = ol + 92 = 90°
Ty sé truyén: Z, 1

Céac thong sé hinh hec ciia bdnh ring cén dwec xét ¢ hai tiét dign: tiét dign ddy lon va

tiét dign trung binh.
* Cac théng sé hinh hec ¢ ddy Ion:

- Modun ¢ day lon: mg.
- Chiéu dai dwong sinh mdt nén lane= () 5. mg.JZ2 + 22
- Chiéu dai ring: b= (0,3 + 0,33)L
- Duong kinh vong lin (vong chia): d,.=mgs.Z1; d,= ms.Z,
- Duong kinh vong dinh: dg,=ms.(Z,+2cose,); de2= ms.(Z, + 2cos ¢,)
- Puong kinh vong chan: dy, = mg.(Z1-2,4cos ¢.); dp=ms.(Z,-2,4cosp »)
- Chiéu cao ring: h=2,2.mg

5. 4. LYUC TAC DUNG LEN BO TRUYEN DONG BANH RANG

5.4.1. Luc téc dung |én bd truydn ddng banh rang tru rang thadng

Khi xét luc tAc dung 1én b truyén bdnh ring, ta chi xét luc tic dung lén banh rang dén, trén banh ring bi dén luc

tac dung nguwoc chiéu va cing dé |én véi luc trén banh dan.
1. Luc phap tuyén Fn: nam trén métphang phap tring véi mégtngangva phan tich thanh 2 thanh phan 1a lec vong Ft va

luc huéng tam Fr
F

-Giatri:r =
cosa ,

Vi a goi la goc an khop, banh rang tiéu chuan thong thuwong a=20°

2. Lucvong Fy

- Diém ddt tai Vi tri an khop

- Chiéu ngwot chiéu chuyén dgng ciia banh ring

21, 2T, 2T

d d, mZ

-DolonfF, =F, =

3. Lwec huwong tam F,
- Piém dit tai Vi tri dn khop

- Chiéu huéng vao tim bdnh ring

-Giatri: F = Fp = Futga Hinh 5.18. Liec trong bj truyén banh ring
fru rang thang
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5.4.2. Luc tdc dung |1én bd truyén ddng banh rang tru rdng nghiéng
Déi Vdi b truyén bdanh ring tru ring nghiéng, gom co cac luc tac dung sau:
1. Luc phap tuyén F,: nam trong mat phang phap tuyén va phan tich thanh 3 thanh phan F,, F,, F,.
F, iga

-Glatryp = F, =08
' " cosp

-

2. Luc vong Fy
- Diém dat tai vi tri an khép

I
N\ k=
I

- Chiéu ngwot chiéu chuyén déng ciia bdnh ring ;
-Dj I"”n:f‘:[=f*;,=-!' =J3 221[,{:05{; *
- dl d: *mu'zl :—_ —
3. Lwc huwong tam F ,

Diém dat tai vi tri an khoép

.2 , A . . Hinh 5.19. Luce trong b truvén banh ring tru
- Chiéu huong vao tim banh ring rd we trong bo truyen bann rang ir

o F,iga rang nghiéng
-GiatrjiF, = F, = 8%
" cosf

4. Luc doc truc F;
- Piém dit tai vi tri an khép
- Chiéu hwong vao mdt ring lam viéc
-Giatri: Fy = F, = Fu.tgp
5.4.3. Luc tac dung |1én bd truyén ddng banh rdng c6n rang thang

Doi Véi b truyén banh ring cén ring thang, gom co cac luc tac dung sau:

1. Luc vong:
Fy tac dung Ién truc ddn |, luc Fy, tac dung Ién truc 11!
- Piém dat: vi tri an khép Hinh 5.20. Luc trong bg truyén banh rdng con rang thdng
- Phuong ciia Fy va Fy, tring Vi dwong tiép tuyén chung ciia hai vong lin. Chiéu ciia Fy ngwocvédi chiéu quay ny, chiéu
cia Fyclng véi chiéu quay n,.
- Giatri (Fy=Fa= 21, 20,

d, d,,

]

2. Lwe huwong tam
- Piém dat: vi tri dn khop
- Phuong chiéu: F tac dung 1én truc 1, vudbng goc vdi truc I va hwong vé phia truc 1. Lwe hwong tam F,, vubng goc vdi
true I va hwong vé phia truc 11.
- Giatri: Fy = Fu.tga.cos 0.
F., = Fu.tga.cos 6,.
3. Luc doc truc
- Piém dat: vi tri in khop
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- Phuong chiéu: F,; tac dung 18n truc |, song song véi truc 1. Luc doc truc F,, song song véi truc 11. Chiéu cia luc F,,
hwong vé ddy Ién ciia banh ddn, chiéu ciia Fu, luén luén hweng vé phia ddy Ion ciia banh bi dén.
- Gia tri:+ Fy = Fu.tga.sin ¢, = F,

+ Fo = Fo.tga.sin ¢, = F,.

CHUONG 6. BO TRUYEN DONG TRUC VIT

6.1. KHAI NIEM CHUNG
6.1.1. Nguyén |y lam viéc cla bd truyén ddng truc vit-banh vit
- Truyén déng truc vitthugc logi truyén déng bdnhring dac biét diing dé truyén chuyén déng quayva tdi treng giira
hai truc chéo nhau, goc gi@a hai truc thuong la 90°.
- Truc vit la mét truc cd nhiéu vong ren, thwong bang thép. Banh vit c6 cdu tao twong tw bdnh ring nghiéng nhung
dang ring khdc

- Ren truc vit va ring bdnh vit tiép xiic nhau theo dwong; thong thwong truc vit ddn dgng.

b) lom (globait)
Hinh 6.2. Truc vit
6.1.2. Phan loai bd truyén ddng truc vit-banh vit
1. Theo bién dgng (profin) ren
- B truyén truc vit Acsimét: c6 canh ren thang trong mat cit dec chita dwongtam cia truc vit, twong tw nhw ren thang
con (hinh 6.3a).
- Bé truyén truc vit Convolt: ¢ canh ren thang trong mat cit phap tuyén véi dwong ren (hinh 6.3b).

- Bé truyén truc vit than khai: ¢ canh ren thang trong mat cdit dec tiép tuyén véi mat tru co sé (hinh 6.3c).

¢) Truc vit than khai

a) Truc vit Acsimét b) Truc vit Convolt

Hinh 6.3. Cac bién dang ren truc vit
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2. Theo vi tri twong déi ciia truc vit so véi banh vit
- B truyén truc vit nam trén
- B truyén truc vit nam dwéi
- B truyén truc vit nam bén canh
3. Theo hinh dang truc vit
- Bé truyén truc vit tru: c6 truc vit hinh tru nhw trén hinh 6.2a.
- B truyén truc vit 16m (con goi 1& bé truyén gléboir), trong dé truc vit dwoc khoét Iom nhw trén hinh 6.2b dé c6 nhiéu
ren cung dan khop.
4. Theo sé6 méi ren
- Truc vit mgt méi ren
- Truc vit nhiéu méi ren.,
Hién nay truyén déng truc vit tru dwoc dung nhiéu hon cd. Vi vdy ta chi nghién ciru vé truc vit tru Acsimét (goi 1abg

truyén truc vit Acsimét)

6.1.3. Uu va nhugc diém va pham vi s& dung
1. Uu diém
- Ti s6 truyen lén, co thé dén 1000
- Lam viéc ém va khong on;
- Co khd nang tw ham (trong mét vai truwong hop).
2. Nhuwge diém
- Higu sudt thap do ma sat;
- Cdn dung vt ligu gidm ma sdt (déng thanh) twong déi dat tién dé 1am banh vit.
3. Phgm vi #ng dung
- Co cdu banh vit—truc vit c6 hiéu sudt thdap nén thwong chi diing dé truyén cong sudt nhé va trung binh.
- Co cdu banh vit-truc vit dwgc ding trong may nang chuyén, may cdt kim logi, 6t v.v...

6.2. THONG SO HINH HOC CUA BO TRUYEN TRUC VIT ACSIMET
- Modun m

m =tmw (mm)

t: bwoc ren truc vit = bwoc ren banh vi

Gid tri m dworc tiéu chu@n hoa theo hai day theo the tur 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 2:1,5;3;3,5;6;7;9;12; 14
- G6c profin ren truc vit: & = 20° (do trong tiét dign doc truc cia truc vit)
- Hé sé dwong kinh truc vit q: chen theo tiéu chudn tuy theo médun m
Gia tri g dworc tiéu chudn hoa theo hai day theo thi# twr wu tién sau:
Day 1: 8; 10; 12,5; 16; 20; 25;
Day2:.7,1;7,5;9;11,2; 12; 14; 18; 22,4,

Chon hé sé dwong kinh g theo modul m

Modul m (mm) Hé so duong kinh q

1.6 10; 12,5: 16; 20
2;2.5:3,15:4;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

- Bwéc ciia dwong xodn oc: S = Z,.t
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Sé mai ren cia truc vit: Z; =1 + 4. Truyén cdng sudt 1én khong nén ldy Z, = 1 vi higu sudt rat thap va bé truyén bi néng
nhiéu
- Sé ren banhvit Z, (Z, > 25 ): So6 ring Z, khong nén it qud dé tranh bj cit chén ring, théng thwong chen trong khodng
Z, =50+ 60 (rang).
- Puwong kinh mgt tru lin cia truc vit d; (mm): (bang dwong kinh mdt tru chia cia truc vit dcl): d; = dc; = m.q (truong
hop khdéng dich chinh)
Dé han ché sé dao gia cong banh vit, nguwoi ta tiéu chuan hod cac gia tri m va q di déi véi nhau (tiéu chudn hoa gia tri
m3g )
- Duong kinh vong lan banh vit d, (mm): trung véi dwong Kinh vong chia dc,:

d,=dc,=m.Z,
- GOC nang cua ren truc vit A (dd): 2 = 5° + 20°

S ) t.Z, mZ, Z
tgd = = = = -
TL. d]_ IL. d,-:] . drl ric‘l q

1

- Duwong kinh mat tru dinh ren d¢; va mat tru day ren truc vitd;; :
dey=dyg +2.m;dj;=dy—2,4.m

- Duong kinh vong dinh rang d., va vong ddy ring bdnh vit d;,:
dwo=dy+2.m;d,=dy—-2,4.m

- Khodng céch truc ciia bg truyén khdng dich chinh:

d. +d.
a= f: 0,5.m.(Z5 + q)

- Chiéu dai phan cdit ren trén truc vit by > (C;+C,Z,)m
-Néu Z; =1, 2 thi C; = 11 va C, = 0,06.

-Néu Z; =4 thiC, =12,5va C,=0,09.

- Puwong kinh Ién nhdt cia banh vit:

6m
Zi+2

- Chiéu réng banh vit b, Khi z; =1 hogc 2 thi b, < 0,75d.,; ;=4 thi b, < 0,67d.,

Aoy < gy +

- Goc nghiéng rang cua banh vit g =y

- Gbc 6m truc vit bgi banh vi e b,
. sind = ————
d,, —0,5m
thong thuong 26 = 100°
6.3. PONG HOC TRUYEN PONG TRUC VIT — BANH VIT

6.3.1. Ti sb truyén (u) S
. , R . ~ > , , i . nz = d . tl1
Khi truc vit quay mgt vong thi moi diém trén vong lin cua banh vit di chuyén , e
., Ti so truyén:
duoc mgt khodng S (buwéc ciia dwong Xoan oc), nghia la banh vit quay dwoc S/n.d, n, md,
\ . , X S U=—=
vong. Vay trong mét phat truc vit quay dwoc n, vong thi banh vit quay dwoc: n, S
Vind:=Zatva 5= 2.t nén:
n Z
U=—=2-2=2
n, I

Do Z, ¢6 giatri nhé (Z, =1 < 4), ti sé truyén co tri sé lon. Néu biéu thi budc dwong xodn éc ciia ren truc vit theo hé thiec:
S = mdptol Tir (12-11) tacoj = L = %2 _
n, md,tgh d, tgA

Ti sé truyén dwgc chon theo day tiéu chudn, gia tri u thuc té khong dwoc sai 1éch qua 4% so vdi gia tri tiéu chudn.
Day1 |8;10;12,5;16;20;25;31,5;40;50; 63,80
Day 2 |9;11,2;14;18; 22,4, 28; 35,5; 45; 56,71
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6.3.2. Van téc vong

A /( Y > Ve T[dlnl
- Van toc vonQ cua truc vit: P —
¢n totvong cua tru V1 =1000.60 ™/*
Vdn téc vong cia banh vit md, 0, /
= = —1n/s
¢n totvong cu V2 = 1000.60

dl = m.q: dwong kinh vong lan truc vit
d2 =m.Z2: dwong kinh vong lin truc vit
nl: sé vong quay cia truc vit (v/p)
n2: sé vong quay czia banh vit (v/p)
m: modun mdt day cua riang
q: Hé sé duwong kinh truc (1dy theo tiéu chudn) (khi tinh so bé q = 0,26Z2)
Z1: Sé méi ren cia truc vit
Z2: Sé ring ciia banh vit
6.3.3. Van téc truot
- Vén téc trwgt vir: vir = v1/cos

DPéi véi bé truyén khong dich chinh:

_ mn1 2 2
Ve = T97004 21 t4

6.4. LUC TAC DUNG VA TAI TRONG TiNH

6.4.1. Luc tac dung
Khi bg truyén 1am vigc, truc va 6 mang truc vit va banh vit chju tac dung ciia nhing luc sau (Hinh 6.5).

Hinh 6.5. Luc tac dung lén bo .'r‘u}-‘é:n truc vit- banh vit

1. Luc vong Fi Fy tac dung Ién truc ddn 1, luc Fy, tac dung 1én truc 1.
- Diém dat: vi tri an khop
- Phwong chiéu: Phuong ciia Fy tiép tuyén véi vong lan truc vit, phwong ciia Fy, tiép tuyén véi vong lin ciia banh vit,
Chiéu ciia Fy ngurgc véi chiéu quay n, , chiéu ciia Fy, cling véi chiéu quay n,.
- Giatriciua Fyva Fy

2T, 2T,

F”:d_]' ‘2=d_1

Quan hé giira Fy, va Fyp dwoc xdc dinh: Fy=F. tg(y + o)

Trong dé ¢ 14 goc ma sat trén bé mat tiép xUc cia ren truc vit va ring bdanh vit; y: Goc nang ren truc vit
T, T, : Mdmen xodn trén truc dén va truc bi ddn; (Nmm)

d, ,d, : Pwong kinh vong chia cua truc vit va banh vit (mm)

2. Lwe huwong tam F,:

- Diém dat: vi tri in khop
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- Phuong, chiéu: F tac dung léntruc |, vudng goc véi truc I va hweng vé phia truc 1. Luwc huwong tam F, vudng goc véi
truc II va hwéng vé phia truc 11,
- Giatri: F, = Fp = Fp. tga/cosi
3. Luc doc truc Fa
- Diém dat: vi tri an khop
- Phuwong, chiéu: F,; tac dung |éntruc |, song song vdi truc |. Luc doc truc F,, song song vdi truc 1. Chiéu cia luc Fay,
F., phu thugc vao chiéu quay va chiéu nghiéng ciia dwong ren. Gia tri ciia luc doc truc:
- Giatri: F=F,=2.T,/d,
Fao=Fu=2.Ty/d;

Luc F,, tAc dung Ién truc vit c6 gia tri rdt Ion, dé 1am truc vit mét én dinh

Phan Bai Tap
DE 26
BAI 1. (3,0 diém)

Cho bg truyén dai det co cong sudt P1=6 kW; sé vong quay banh ddén n1=960 vong/phut; ty sé truyén u=3; dwong kinh
banh ddn d1=150mm, luc cidng ban ddu FO=800N va khodng céch truc a=1800mm. Bé qua hién twong triet tron va luc
cing phu Fv. Hay xdc dinh:
a. GOc ém dai a1 va chiéu dai can thiét ciia ddy dai L?(0,75d)
b. Vén téc v1; luc vong Ft; luc tac dung 18n é tru Fr. (0,75d)
c. Hé s6 ma sat f téi thiéu d@é khong xdy ra hién twong trwet tron (0,5d)
d. Néu thay dai det bang dai thang, xdc dinh chiéu dai day dai L theo tiéu chudn va tinh lgi
khodng cach truc chinh xac? (1,0 d)

Bai Lam
a/ Puong kinh banh bj ddn

U=%—>3=-" _5 42 =450 mm
dil 150
*Goc om dai
d2 —d1
a

450-150
1800

x =180 — 57.

=180 — 57.

=170,5°

e Chiéu dai day dai can thiét

(d2 — d1)?
4.a

(450-150)?2
4.1800

T
Ltt=2.a +§(d1+ d2) +

=2.1800 + g (150 + 450) +

=4554,9 mm
L=Ltt+(100 — 400 )
=4554,9 + (100 — 400)
=4654,9 — 49549
Cheon L=5000mm
b/ Vén téc

m.dl.nl 7.150.960
V1= = =7,5m/s
60000 60000
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e Lucvong Ft

Ft= 1000.P1 — 1000.6 =800 N
V1 7,5

e Luctacdung 1én 4 truc
Fr=2.Fo.sin(a,/2)
= 2.800.sin(170,5/2)
=15745N
¢/ Hé sé ma sdt dé ko xdy ra hién twong tron trwot
a.=170,5°=2,97 Rad

efaiq
eF-a—l

Fo z% . +Fv (1)
Vai Fv=0 thi

Ft ef2+1

(1):> Fo Z;

“eFa—q

800 ef29741
=>800>— "
- 2 eF.Z,97_1

=>F=11,5

Vdy hé s6 ma sat nhé nhdt dé khong xdy ra hién twong tron trwet 13 F i, =11,5

BAI 2. (2,25 diém)
B4 truyén xich éng con lin c6 cac thong sé sau: khodng cach truc a=800 mm, buwéc xich pc=19,05 mm; cong sudt truyén
dong P=10kW; sé ring dia xich ddn Z1=23 ring; ti sé truyén u=3; sé vong quay banh ddn n1=450 vong/phit. Xdc dinh:
a. Sé ring dia xich bj dén, dwong kinh vong chia dia xich ddn va bj dén, sé mdit xich X c6 xét dén diéu kién néi xich dé
dang ? (1,25d)
b. Vén téc v1; luc vong Ft va luc tic dung 1én 6 truc Fr biét bé truyén thang dimg? (1,0d)
Bai Lam
al So rang dia xich bi ddn
Z2 Z2

e Duwong kinh vong chia

Pc.Z1 19,05.23
dl =" = =139,46 mm
Vi3 s
Pc.Z2 19,05.69
d2 = =22 = =418,4 mm
T T
e SO mat xich
2. Z1+Z2 Z2-71 P
X=224 + (55)2=
Pc 2 21 a
2.800 23+69 69-23 19,05
= + + ( )2,
19,05 2 21 800
=131,2 mm

= Chgn mat xich 1a: X= 132 mm
b/ Vgn Téc

Pc.Z1.n1 19,05.23.450
V1= = =3,2 m/s
60000 60000

e Lucvong Ft

Ft= 1000.P1 — 1000.10 -3125 N
V1 3,2

e Luctac dung 1én o truc
Fr=Km.Ft
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Ma Km =1 : bg truyén thang ding
= Fr=1.3125=3125N
BAI 3. (2,5 diém)
Cho bé truyén bdnh ring tru ring nghiéng tiéu chuan
an khép ngoai nhw hinh bén truyén mo men xodn
T1=100000Nmm c6 khodng cach truc aw=240mm, mo
dun phdp tuyén mn=4mm, sé ring Z2=4,5.Z1, géc in
Khdp a=20°, cac banh rang khéong dich chinh, 2 banh
rang an khop ngoai. Hay xdc dinh:
a. so rang Z1, Z2 va géc nghiéng rang B? (1,25 d)
b. Phan tich va tinh gia tri cac luc tAc dung Ién cap
banh rang trén da cho. (1,25 d)
Bai Lam
a/ Khodng cach truc a,

my,.(Z2+71 my,.(Z2+7Z1 4.(4,5.Z1+71 Z1.11
LIt CzAT 2D JRPPON S P Czr 2 VDTSN, S I ) _ (
2.cosf 2.a, 2.240 240

Taco:20°> B >8°
= c0s8°> cosf = cos20°(2)

Thay (1) vao (2) taco :

1)

cos8° >

>cos20°

8°.240 c0s20°.240
cos >71>
11 11

= 21,6>71> 20,5
= Tachon Z1 =21 ring ma Z2=4,5.Z1=4,5. 21=94 rang

=

e Goc nghiéng rang

my,.(Z2+Z1) _ 4.(94+21) _ 23
2.a, 2.240 24

e cosf=

= f=16,59°
b/ Phantich luc

o Giatriluc:
e Lucvong
2.T1+ 2.100000+ 16,59°
Ftl = th = cos B = cos = 2380,9 N
m,.Z1 4.21
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e Luc hwongtam

F¢q1 . tga _ 2380,9. tan 20°
Fp=Fp=-2"%= =904,2 N
cos BB c0s16,59°

e Lucdoc truc
Fa = Fap = Fy TgB = 2380,9.tan 16,59° = 709,3 N
BAI 4. (2,25 diém)
Cho h¢ théng truyén déng nhw hinh bén dwéi, cho biét sé vong quay déng co la
ndc=2880vong/phut. So rang cdac banh rang: Z1=25, Z2=60, Z3=20, Z4=60, Z5=20, Z6=45, ti so
truyén ciia bé truyén xich ux=2,5. Xdc dinh:
a. Ti sé truyén chung ciza hé thong va sé vong quay thing trén (1,0d)

b. Phuwong va chiéu cac luc tac dung |18n cdc bdnh ring. (1,25 d)

Tryc |
.
THUNG
— Tre i TRON
Tryclll = < | - - —
{ Tryc IV
Bai Lam

al  Goi Uy, la ti sé truyén tirtruc | — Truc 1
U12=2=2=224
Z1 25
Goi Uy 12 t7 6 truyen tie truc 11 — Truc I
—Z4 _ 60 _
U= =203
Goi Uy, la ti sé truyen tee truc 111 — Truc IV

_ 26 _ 45 _
Use= 75 20 2,25

Goi U la ti sé truyén chung ciza hé thang
U= Ujp. Uz Usy. Uy
=2,4.3.2,25.2,5=40,5
Goi Ng.: 14 56 vong quay dong co
Ng : 1a s6 vong quay thiing trgn

o U= =5, B =289 79 9 yong/ phat

Mgt U 405
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