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CHUONG 3. BO TRUYEN DONG PAI

3.1. KHAI NIEM CHUNG
3.1.1. Khai niém bd truyén déng dai
Truyén déng dai la truyén dong ma sat gidn tiép, truyén chuyén dong va co nang (tai

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

Hinh 3.1 B truyén dai

2
1 : /
- ’ 2
; ‘g 3
m

Bo truyén dai thudng cé hai banh dai (nhw hinh 3.1) gdm: banh dan 1, banh bi dan 2

va mot dai 3 mac cing trén hai banh dai nhd bd phan cang dai. Nhd ¢ ma sat gitra dai
va banh dai, banh dan quay s& truyén chuyén dong va co nang sang banh bj dan.

3.1.2. Phan loai bd truy&n dong dai
Hinh 3.2 Cac loai dai



d)

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

* Phan loai theo hinh ddng mat cat day dai: Dai det, dai hinh thang, dai hinh lvorc,

dai tron. dai rang.

+ Dai det ¢4 tiét dién 1a hinh chi¥ nhat (hinh 3.2a).

+ Pai thang co tiét dién la hinh thang can, goc & dinh y = 40° (hinh 3.2b).

+ Dai lugce cé nhiéu chan phan bé doc theo chiéu réng, & mat trong cta dai (hinh 3.2d).
+ Dai tron cé tiét dién |a hinh tron (hinh 3.2c¢).

+ Pai rdng cb nhiéu rang phan bé theo chiéu dai, & mat trong cta dai (hinh 3.2e).
Trong d6, dai det va dai thang duoc dung phé bién hon c3, dai tron chi dwoc dung khi

cdng suat nho, dai luvoc va dai rang dung khi cong suat 1&n hodc can phai dam bdo lam
viéc vdi ti s6 truyén 6n dinh, khuén khd kich thudc nhd gon.

* Phan loai theo vi tri truc: Truyén dong hai truc song song quay cung chiéu (hinh 3.3a),
truyén déng chéo hai truc song song quay nguoc chiéu (hinh 3.3b), truyén dong nlra
chéo truyén chuyén déng gitra hai truc chéo nhau (gdc gitra hai truc thuwdng 1a 90°, hinh

3.3c).

Hinh 3.3. Truyén ddng dai theo vij tri



c)
* Phan loai theo nguyén ly lam viéc: theo nguyén ly ma sat, theo nguyén ly an khép.

3.1.3. Vu va nhugc diém cla bd truyén dong dai
1. Vu diém

- C6 kha nang truyén chuyén déng va co nang gilra cac truc & kha xa nhau (> 15m).

- Lam viéc ém, khéng 6n do vat liéu dai cé tinh dan hoi.

- An toan cho cdc tiét may khéc khi bi qua tai, vi dai sé trugt tron toan phan trén banh.
- K&t cau va van hanh don gian, gid thanh ré.

2. Nhuwoc diém

- Khuén khé kich thudce kha [&n (khi cing moét diéu kién lam viéc, thuong riéng dudng
kinh banh dai d3 I&n hon dwdng kinh banh rang khoang 5 lan).

- Ty s6 truyén khong 6n dinh vi c6 truot dan héi trén banh.

- Lyc tdc dung trén truc va 6 1&n do phai cing dai (Iwc tdc dung trén truc va 6 tang
thém 2 + 3 an so vdi trong truyén déng banh rang).

- Tudi tho thap khi lam viéc v&i van téc cao.

- Khi dung banh cing dai lam tang sé chu ky bj uén ca dai, s& lam giam tudi tho cla
dai.

Ngay nay dai thang st dung ph6 bién nhat do c6 hé s6 ma sat qui d6i Ién

3. Pham vi str dung ctia bd truyén dai

- B6 truyén dai c6 thé truyén céng sudt dén 1500kW, nhuwng thuwdng duwoc vai



P<(40+50)kW, v=5+30m/s.

- Déi véi truyén dong dai det: ti s6 truyén u < 5, truyén dong dai hinh thang: u < 10.
- Khoang céch |&n nhat gitra hai truc cé thé t&i 15m va 40m (trudng hop dic biét).
- BO truyén dai thuong duoc bd tri & cdp d6 nhanh, banh dan 13p vao truc déng co.

3.1.4. Phuong phap cang dai
Trong qud trinh lam viéc dai s& dan dan dan ra, sitc cdng gidm xudng. Do d6 ta can

phai diéu chinh sirc cang clha dai.

Hinh 3.4. Diéu chinh cing dai dai bang banh cing dai

+

Banh
cang —
da

Hinh 3.5. Diéu chinh cing dai bang vit cing dai

Hinh 3.6. Diéu chinh cing dai nho trong lwong déng co’



3.2. VAT LIEU VA KET CAU PAI

3.2.1. Vat liéu lam dai
Vat liéu lam dai théda man dd bén mai, |du mon, hé sd ma sat 1&n, tinh dan hoi cao.

a. Dai det: Bao gdbm cdc loai dai sau: dai da, dai vai cao su, dai soi len, dai soi bdng, dai
lam bang vat liéu téng hop.

b. Pai thang: Dai thang gbm cd dai soi xEp va dai soi bén

Hinh 3.7. bai det

Hinh 3.8. Pai thang
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3.2.2. Két ciu bo truyén dong dai det
Hinh 3.9. K&t ciu banh dai det

—B

A
W

¥

Dn
Dm
|

A

Dai det, hay con goi 1a dai phang, tiét dién dai a hinh chit nhat hep, banh dai hinh tru
tron, dwong sinh thang hodc hinh tang tréng, bé mat lam viéc 13 mit rong cla dai.

Bang 3.1. Cac théng s6 dai det

sb 16p vi Chié¢u day dai h, mm Duwimg Kinh nhé nhit ciia biinh dai, mm
Khong co lop lot | Colap lot |  Tri so mén dung Tri so cho phép
2 2.5 3 100 80
3 3.75 45 160 125
4 5 6 224 180
5 6,25 7.5 280 250

Tri s6 tiéu chuan clha chiéu réng dai b: 20, 25, (30), 32, 40, 50, (60), 63, (70), 71, (75(),

80, (86), 90, 100, 112, (115), (120), 125, 140, (150), (160), (175), 180, 200, 224, (225),

250. Khéng nén chon cac gid tri trong ngoac.

Bé day vanh banh dai 6=0,005D+3mm; Chiéu rdng banh dai B=1,1b+(10+15)mm, nén

chon theo tiéu chuan trong day sé: 40, 50, 63, 71, 80, 100, 125, 140, 160, 200, 224, 250,

315, 355, 400, 450.



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

+ Dai thang tdng kha ndng tai nho ting hé sé ma sat f

Bang 3.2. Kich thwéc mat cat dai, chiéu dai dai, dworng kinh banh dai cac loai dai thang

Dang | Ky | bo, | b, | h, | yo, | A, | Chiéu dai dai, Ti, d,
dai | hiéu | mm | mm | mm | mm | mm? mm Nm mm
Z | 85| 10 6 |21 | 47 400 = 2500 < 25 70 = 140
A 11 13 8 28| 81 560 = 4000 11=70 100 = 200
Da B 14 |17 [105] 40 | 138 800 = 6300 40 = 190 140 = 280
ai
than C 19 | 22 (135 48 | 230 | 1800+ 10600 | 110550 | 250 =400
8 D | 27 | 32 | 19 | 69 | 476 | 3150 = 15000 | 450+ 2000 | 320+ 630
E 32 | 38 |235| 83 | 692 | 4500+ 18000 | 1100 = 4500 | 500 = 1000
Dai SPZ | 85 | 10 8 2 56 630 = 3500 < 500 <150
SPA | 11 13 10 | 28 | 93 800 = 4500 90 = 400 90 = 400
thang
hep |SPB| 14 | 17 | 13 | 3,5 | 159 | 1250 = 8000 | 300+ 2000 | 300+ 2000

3.3. THONG SO HINH HOC BO TRUYEN DA
- Khoang cach truc: a (mm)

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

- Chiéu dai hinh hoc cuta dai: L (khéng tinh dén dd véng, mm)

- Goc nghiéng clia moi nhanh dai so véi duwong tam bo truyén: B/2
- Géc 6m cla dai lén banh dan va banh bj dan: @1, @2

Hinh 3.13. Théng s6 hinh hoc chinh cta bd truyén dai
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3.3.1. Buong kinh banh dai
Cac duwong kinh banh dai d1 va d2 nén quy tron theo tiéu chuan, thuéng chon d1 vé
phia tang, d2 vé phia giam.

Khi tinh toan thiét k&, chon d1 theo tiéu chuan: 40, 45, 50, 56, 63, 71, 80, 90, 100,

110, 125, 140, 160, 180, ,225, 250, 280, 320, 360, 400, 450, ,560, 630, 710, 800, 900,
1000,1250, 1400, 1600, 1800, 2000.

3.3.2. G6c 6m dai
GAc 6m al nho s dnh hudng kha ndng kéo cla dai, do d6 cadn thod man diéu kién sau:

+ Poi vdi dai det: al > 150°
+ Dbi vdi dai hinh thang: al > 120° (do ¢6 tdc dung chém cda dai vdi ridnh banh dai)

T hinh3.13tacé:al=n—-f
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d; —d d, — d
vﬁsin%: 22[1 lmEbénéngfz s;n%: 22[1 -
d, —d d, — d
f = = 1—}ﬂ'l=i"{— = l(rad)

a

d, —d
hay a, = 180° — 57 x 2ﬁ L (dd)

Tuong tu ta co
dz - dl

d, —d
(rad)hay a, = 180° + 57 x ——— (d0)
a

a, =m+
3.3.3. Chiéu dai dai va khodng céch truc

1. Chiéu dai tinh toan chia day dai L (mm)

Ta co: Ltt = 2.a.cos(B/2) + 0,5.m.(d2 + d1) + 0,5.8.(d2 - d1)
Théng thuwong B < 35°, cd thé 1ay cos(B/2) = 1 — B%/8

m.(dy + d;) + (dy — d1)2

2Ly =2.a+ E 14

2. Chiéu dai can thiét cha day dai Ltt (mm)

- Déi véi dai det sau khi tinh L can chon chiéu dai can thiét cha day dai ting theo tur
100 + 400mm dé ndi dai.

Ltt =L+(100->400) (mm)

- PGi véi dai thang Ltc phai chon theo tiéu chuan (Ltc > L). Sau d6 tinh lai khodng céch

truc a (mm) theo chiéu dai day dai vira chon:

2
a=% L—H—.(dz+dl)+j[l.——n.(d22+dl)] —2-(dz_d1)2 (mm)

2
k + Vk% — 847
Hodca = (mm)
2
(dy +d dy —d
Vﬁrik:L—H(ZE—l){mm) a=(22—l)(mm)

3.4. DPONG HOC BO TRUYEN DAI
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3.4.1. Van tbc clia bo truyén dong dai
Vi c6 hién twong trugt nén van téc vong v2 cla banh bj dan cham hon van téc vong vl
clia banh dan: v2=(1- €).vl

Trong d6 € 1a hé s6 trwot, cé gia tri tir 0,01 + 0,05
+ Pai vai cao su hoac vai = 0,01
+ Dai da =0,015

- Van t6c dwoc xac dinh theo cong thirc:

m.dy.ny
v = —
60.1000
_ T[.dz. Hz {mfs)
Y2 = 50,1000

d1, d2: Budng kinh banh dai dan va bi dan (mm)
nl, n2: s6 vong quay banh dai dan va bj dan (vong/phut)
Van t&c tdt nhat nam trong khoang 20+25 m/s. Van téc >30 m/s xay ra hién tuong dao

dong xoan, tang lyc ly tm, ndng day dai, giam tudi tho va hiéu suat bd truyén. Van téc <
5 m/s khéng nén dung bo truyén dai.

3.4.2. Ti s6 truyén bo truyén dong dai
Trong thuc té dai bj trwot do d6 ta co:

v, = vy
U;:,Uz_’ul:””z_’%:(l_fjvl
n d,
sdn,=(1-dn, pu=—=—2=2_
2 . n; dl(l_f)
Néu dai khong bi truot (1y tuong):
I.J'l:l,?d_’ _ S d —d . _E_d_z
vg=v, Y1~ V2 2ty = 44Ny H_ﬂz_dl

15



3.4.3. Hién tugng truot dai va didu kién dé khong x3y ra trugt dai

Hinh 3.16. Cung trwo't gitra dai va banh dai

1. Trwet hinh hoc: xay ra khi dai chwa lam viéc va véi tdc dung cla luc cdng ban dau
FO gilra dai va banh dai sinh ra lyc ma sat, dai bi gian dai va truot trén banh dai.
2. Trwot dan hoéi: khi bé truyén 1am viéc, do lwc F1>F2 nén d6 bién dang dai khi vao

dai Idn hon dd bién dang dai khi ra dai [1>12.

3. Truwot tron: xay ra khi moment truyén I&n hon moment ma sat (lwc vong 1dn
hon lwc ma sat). Vay truwot tron [a hién tuong xay ra khi bd truyén bi qua tai,
banh bj dan dirng lai va hiéu suat cla bo truyén bang khong.

o, e -1

Hé sé kéo: p=——=—1=—
' Y 20, e’ +1

0

v, =V,

HE 56 truot & =~
1

3.4.4. Cac dang héng cla bd truyén dai
- Dt dai do moi
- Néng do ma sat
- Hién twong truot tron

3.5. LUC TAC DONG LEN TRUC BO TRUYEN DONG DAI

3.5.1. Lyc vong
- Khi bé truyén chua lam viéc, dé tao nén lyc ma sat gitra dai va banh dai, can phai
cang dai vdi luc cdng ban dau FO.

- Khi cang dai xuat hién lywc cing ban dau FO=coxA (A: dién tich mit cat ngang cla
day dai)

Pai det: 00 < 1,8 MPa

bai thang: co < 1,5 MPa

16



- Khi bd truyén 1am viéc, banh dan chiu tac dung cila mémen xodn T1. Trén nhanh dan
(13 nhanh truyén chuyén déng cho banh bj dan) luc s& ting 1én 1a F1, trén nhanh bj dan
(13 nhanh chay theo banh bj dan) luc s& giam xudng con F2.

Ta c6 lyc vong:

g _p _p 2T _1000.P
t— 1 E_dl_ v

Trong do: Fi: e vong co ich (N) P: cong suit (kW)

v: van toc vong cua banh dai (m/s) d,
) & - T1=_-(F1_F2]
T: moment xoéan trén truc 2

khi dai chiu tai trong ngoai lwgng dan trén nhanh dan bang lvong co trén nhanh bj dan
nghiala: F1+F2=2F0= F1=FO0+ 0,5Ft va F2 = FO - 0,5Ft

Luc tac dung lén truc banh dai (lvc hudng tam Fr) nhuw hinh 3.19 duoc tinh nhu sau:
Fr= 2. FO. sin(al/2)hoac Fr = 3.F0.sin(a1/2) (khi bé truyén khéng cé bd phan cang dai)
voi al: goc 6m trén banh dai nho.

Cong thirc Euler khi tinh dén lwc qudén tinh ly tAm

Fv la lywc cang phu do lyc quan tinh ly tdm, cé gia tri la Fv = gmxv?

Né&u bé qua lyc cdng phu (Fv = 0) thi F1 = F2.ef v4i f 13 hé s6 ma sat, a la géc 6m

Da4i véi dai thang ta thay:

iy

Ssin=
2

(v =36° + 40° la géc dinh cua dai thang)
Tw trén =lyc vong co ich tinh theo cong thirc

el —1
F, = 2(F, —Fu)m
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Lwc trén nhanh dan (nhanh cing)

el
h=hm

Luc trén nhanh bj dan (nhanh chung)

Fz :Ff,' +F1.?

+ F,

e/ —1

biéu kién lurc céng ban dau dé khong xay ra truot tron la

. Foel®+1
=

0T 2efa—1

+ F,

Khi tinh cac luc 6 thé bd qua luc cang phu Fv.

3.5.2. Moment xoan trén banh din

Ta co:
d,
T, = F,.—
1 t 2
hoac:

d
T, = (F - Fz)-?l
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CHU'O'NG 4. BO TRUYEN PONG XiCH
4.1. KHAI NIEM CHUNG

4.1.1. Nguyén li lam viéc cta truyén dong xich
Pia xich dan quay, rang cta dia xich ddy cdc mat xich chuyén dong theo. Day xich
chuyén ddng, cdc mat xich day ridng cla dia xich bi dan chuyén ddng, dia xich 2 quay. Truyén
déng bang an khdp, nén trong bo truyén xich hau nhu khdng cé hién tuwong truot. Van téc
trung binh cla banh bj dan va ti s6 truyén trung binh cla bd truyén xich khdng thay déi.
1.2. Cau tao bd truyén dong xich

Hinh 4.1. B truyén xich

C4u tao chinh cla bo truyén xich cé 3 bo phan chinh: dia dan 1,d7a bj dan 2 va xich 3

+ DTa xich dan 1, cé dudng kinh tinh toan 1a d1 1ap trén truc |, quay vdi s6 vong quay nl,
cong suat truyén dong P1, md men xodn trén truc T1. Bia xich cé ring twong ty nhu
banh rang.

+ DTa xich bj dan 2, cé duwong kinh d2, dwoc [&p trén truc bi dan I, quay vdi s6 vong
quay n2, cdng suat truyén dong P2, mé men xoan trén truc T2.

+ DAy xich 3 1a khau trung gian, mac vong qua hai dia xich. Day xich gdbm nhiéu mat
xich duwoc ndi vdi nhau.

1.3. Phén loai bd truyén ddng xich

Tuy theo cau tao, xich dugc chia thanh cac loai: Xich con 13n, xich ng, xich rdng

Hinh 4.2. BO truyén c6 3 dia bi dan
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Hinh 4.6. Xich rang
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4.1.4. Uu va nhuoc diém va pham vi sir dung cia bd truyén dong xich

1. Uu diém

- Kha nang tai cao hon dai

- Lye tdc dung 1én truc nhd hon so vai truyén déng dai vi luc cdng ban dau khong 1én.
- Kich thudc nho so vdi truyén déng dai.

- C6 thé truyén chuyén déng va cong suat cung mot lic dén nhiéu truc.

2. Nhuwoc diém

- C6 nhiéu tiéng 6n khi lam viéc.

- Van tdc tire thoi cla xich va dia bi dan thay déi theo thoi gian (khdng 6n dinh).

- Yéu cau cham séc thudong xuyén (bdi tron, ...) va phirc tap hon so véi b truyén dai.
3. Pham vi str dung

- Khodng céch truc xa dén 8m

- Dan ddng cho nhiéu dfa xich

-P <110kW, v<15m/s, n <£500v/p,u<8

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

4.2. THONG SO HINH HOC CUA BO TRUYEN DONG XiCH

4.2.1. Bwdc xich
Budc xich pC, Cling la budc cha rang dia xich trén vong tron di qua tdm cdc chét. Budce
xich pC c6 gid tri tir 12, 7+50,8 mm

Hinh 4.7. Théng sd hinh hoc ctia bd truyén xich
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4.2.2. Pia xich
Ta c6 cong thirc:
Pc Pl
. 180
SIN ——
Z

Z: s6 rang dfa xich; pC: bwdc xich (tiéu chuan)
- Duong kinh vong tron chan rang dia xich df1, df2, mm.
- Buong kich vong tron dinh rang dal, da2, mm.

180
d, = pc (0, 5 + cotg T) (mm)

d =

(mm)

- SO rang cla dia xich dan Z1 cla dfa xich bj dan z2.

- Budce xich pC, mm, |1a budc clia rang dia xich trén vong tron di qua tdm cac chét.
- S6 mat cla day xich X luén 1a s& chan, dé dé dang néi véi nhau.

S6 mat xich: X=L/pc

- Khodng cach truc a, 1a khoang cach gitra tam dia xich dan va dia bj dan; mm.

4.2.3. Khoang cach truc va s6 mat xich

1. S8 mat xich

- Chon so b khoang cach truc theo cong thirc a = (30 + 50).pc
- Chiéu dai xich L theo khoadng céach truc:

m(d; +dy) (d; — d1)2

L=2a+ + mm
2 4.a ( )
Z,—Z;\* p?
S L= 2a+—(zz+zl)+( 22_1'[1) == (mm)
- S8 mat xich: Mt khac L = X.pC =56 mat xich X
L 2a Z, —Z\>
X=—=~""+_ (zz+zl)+( 2 1) e
Pc Pc 2.7 a

Gia tri X dworc 1am tron s6 nguyén va nén chon s6 chan.
2. Khodng cach chinh xac:Sau khi chon X, ta tién hanh tinh lai khodng céch truc a chinh
Xxac nhu sau:
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) -8 (22| mm)

=0,25.p..
4 r£9-Pe 2.1

Z,+7, ( Z, +7,
X - X -
( 2 ) + J 2
Dé bo truyén xich 1am viéc cé d6 chung binh thudng, ta giam khodng cach truc a mét
khoang Aa=(0,002+0,004)a.
Tl s& mat xich X d3 chon phai tinh lai chiéu dai L cGa day xich theo cdng thirc: L = X.pc

4.3. PONG HOC CUA BO TRUYEN DONG XiCH

4.3.1. Van téc va ti s truyén trung binh
- Van t6c bd truyén xich:

Hinh 4.8. Van téc trung binh trong bd truyén xich

) P

|

: - " ’ I
== - .
' |

|

- — . —— — i — - — e — — - —
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. d;. ny
Vi = ——
L™ 60000

_ P Z,.n4

= 50000 /%)

n.d;. n,
Vo = ——
2™ 60000

Pc-Z,. 1,
= 60000 M/9)

Van téc xich cang tang thi xich cang chdng mon, tai trong ddng va tiéng 6n tdng. Do d6
nén chonv <15 m/s

- Ti s6 truyén cla bd truyén xich:
n, Z,

u= =
n, Z

Nén chonu<8

4.3.2. Luc tac dung |&n truc bd truyén ddng xich
Hinh 4.9. Luc tac dung Ién b truyén xich

- Lwc cang ban dau FO cha xich bang trong lwong clia nhanh xich tw do:
FO = Kf.a.qm.g
a: chiéu dai doan xich tu do gan bang khoang cach truc (m)

gm: khéi lwvgng mot mét xich (kg/m)
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g: gia tdc trong trwdong (m/s2)

Kf: hé s6 phu thudc vao d6 vdng cla xich, Kf = 6 khi bd truyén nam ngang, Kf = 3 khi géc
nghiéng <40°, Kf = 1 khi bo truyén thang ding.

- Diédu kién can bang cla dia xich:

Fi-F:=F,
1000.P,4
F, = ———
v

- Lyc quan tinh ly tam: Fv = gm.v2

Gid tri F2 = FO +Fv. Vi FO va Fv tuwong déi nho so vdi luc vong Ft, nén khi tinh toan ta
cé thé lay gan dung F1 = Ft; F2=0

- Lyc tdc dung 1én 6 va truc: Fr = Km.Ft

4.3.3. Tai trong déng va déng nang va dap cla bd truyén ddng xich
Trong truyén déng xich, do van téc cla xich va dia xich bj dan thay ddi cho nén sinh

ra tai trong dong.

a. Q. ni. p,
R TR T

Trong dé m: khéi lvong xich (kg)

ax: Gia toc xich (m/s)

a: khoang céach truc (mm)

pC: Budc xich (mm)

nl: t6c do quay cla dia xich dan (vg/ph)
gm: khéi lvong 1 mét xich (kg/m)

4.4. CAC DANG HONG, VAT LIEU VA BOI TRO'N

4.4.1. Cac dang héng
Hinh 4.7. Xich bi mon lam tang bwéc xich
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Hinh 4.8. Hién twong xich bi tuot

P AP,

- Pt xich, day xich bj tich roi ra khéng lam viéc dugc nira, ¢ thé gay nguy hiém cho
ngudi va thiét bi xung quanh.

- Moén ban Ié xich. Trén mat tiép xdc cta ban 1é cé ap xuat Idn, va bj trwot twong doi
khi vao an khép vai rang dia xich, nén téc d6 mon khd nhanh.

4.4.2. V4t liéu ché tao xich va dTa xich
Pia xich c6 ciu tao gan giéng banh rang, chi khac & phan vanh rang. Kich thuwdc va bién

dang rang phu thudc vao loai xich.

4.4.3. B6i tron
BGi tron |a bién phap lam tang kha ndng lam viéc, kéo dai tudi tho cla bo truyén déng
xich. Boi tron tdt s& lam cho hiéu suat lam viéc cda bd truyén cao.

- Boi tron dinh ky dung cho bé truyén cé van t6c thap khoang (3+4) m/s, c sau (8+10)
gi® béi tron mot lan hay dung phuong phdp bdi tron nhé giot.
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- Boi tron thuwdng xuyén dung cho bd truyén cé van téc cao. Néu van téc khodng
(5+8)m/s, ngdm xich ngap trong dau t&i nlra chiéu cao mat xich.

4.5. TRINH TU TINH TOAN THIET KE BO TRUYEN X{CH
Théng s6 dau vao: cong suat P1, kW; s6 vong quay nl, vg/ph; ty sé truyén u.

Buwdc 1. Chon loai xich phu thudc vao cdng suat truyén, van tdc va diéu kién 1am viéc.
Bwdc 2. Chon s6 ring so bd clia dia xich dan theo cong thirc

Z1 =29 - 2xu.

Nén chon s6 rang dia xich 13 s 1& dé xich mon déu.

Bwdc 3. Tinh s6 radng dia xich |&n theo céng thirc

Z2 = uxZ1 véi diéu kién 72 < Z2max

- Xac dinh lai chinh xdac ty s6 truyén b truyén xich, sai so ti s6 truyén <3%

Buwdc 4. Tinh todn céc hé s diéu kién st dung xich theo céng thirc:

K = KOxKaxKdcxKbxKrxKlv

Cac hé sé duoc tinh nhu sau:

KO: hé s xét dén dnh hudng cuta vi tri bd truyén: khi dwdng ndi hai tdm dia xich hop
véi dwdng nam ngang mot géc nhoé hon 60° thi KO=1; néu Ién hon 60° thi KO=1, 25.
Ka: hé s& xét dén anh hudng cda khodng cach truc hay chiéu dai xich, xich cang dai thi
s6 1an &n khép clia mdi mat xich trong mét don vi thoi gian cang it, do dé xich s& it mon
Hon.

Bang 4.2. Hé sd Ka

i < ZSKF-:' (3[] - 5{]}ch {ﬁﬂ - Sﬂ]xf}r_'
K. 1,25 | 0.8

Kdc: hé s6 xét dén anh huéng clia khd nang diéu chinh luc cdng xich: néu truc diéu

chinh dwoc thi Kdc=1; néu diéu chinh bang dia cing xich hodc con lan cdng xich thi
Kdc=1,1;

néu truc khéng diéu chinh dwoc hodc khdng c6 bd phén cang xich thi Kde=1,25
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Kb: hé s6 xét dén diéu kién béi tron: néu bdi tron lién tuc Kb=0,8; néu bdi tron nhé giot
Kb=1; néu béi tron dinh ky (gidn doan) thi Kb=1,5 .

Kr: hé s& tai trong dong: néu dan dong bang ddng co dién va tai trong ngoai tac dong
|&n bd 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.

Klv: hé s xét dén ché do lam viéc: lam viéc mot ca thi Klv=1; lam viéc hai ca thi
Klv=1,12; lam viéc ba ca thi Klv=1,45.

Budc 5. Tinh cdng suét tinh todn Pt theo cdng thirc:

KxK,.xK
P, = L T xP,<|P]
K,

Trong do:
P1: cdng suat tinh todn (kW)

[P]: cdng suat cho phép cla bd truyén mdt day cd budc pc

Zy:, 25
‘UL I
Ngy
K, =—
n n,

Kx: hé s6 xét dén sé day xich x, néu x =1, 2, 3, 4 thi Kx=1; 1,7; 2,5; 3.

Bang 4.3. Lwa chon budc xich pc theo cdng suat cho phép [P]
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Budc Dll:l‘l‘llg Chidu dai Céng suit cho phép [P] khi s.ﬁ vong quay cua dia nhé
. kinh P noi, (ve/ph)
xich chést do. ong b,
Pe, (imm) (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
12:? 4:45 8:90 0:35 1:2? 2:29 3:13 3:86 242 272
12,7 4,45 10,11 045 | 1,61 | 291 | 3,98 | 4,90 452 | 306 1 3.20
; _ ’ ’ ’ ’ ’ ' 574 1 6,43 | 595
15,875 5,08 11,30 0,57 | 2,06 | 3,72 | 5,08 | 6,26 734 | 822 | 755
15,875 5,08 1328 |0,75|2,70 | 488 | 6,67 | 8,22 9,63 IEJ g 9‘65
19,05 5,96 17,75 141 | 480 | 838 | 114|135 1;_ 3 1619 ]:2 7
254 7,95 2261 320 | 11,0 | 19,0 | 25,7 | 30,7 34"? 3813 19’3
31,75 9,55 2746 | 583|193 (320 42,0 | 493 54“9 6010 4338
38,1 11,12 3546 10,5 | 348 | 57,7 | 75,7 | 88,9 99"2 1018 ’
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

V&i gia tri Pt vira xac dinh, theo bang 4.4 ta chon budc xich pc theo cét gia tri n01 khi
tinh hé sé Kn.

Buwdc 6. Kiém tra sd vong quay t&i han
Néu khdng théa thi ta tang sé day xich va tinh toan lai hoic thay ddi loai xich.

Bang 4.4. Gia tri gi¢i han budc xich pc theo sé vong quay nl

So vong quay, (ve/ph)
- Xichcon lan Z, = 15 1250| 1000 [ 900 | 800 | 630 [500] 400 |300
- Xichring Z, = 17 3300| 2650 |2200 |1650] 1320
Buric xich [pc]max cho phép, (mm)| 12,7 [15,875]19,05|25,4|31,75|38,1|44 45(50,8

Buwdc 7. Xac dinh van tdc trung binh v cta xich

- Van toc v:
n;. pc
Vi = o000 /9
- Luc vong co ich:
1000 x P

v

..,
|

Budrc 8. Tinh todn ki€ém nghiém bwéc xich

Theo cong thirc sau:
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Bang 4.5. Ap suat cho phép [p0]

Ap suit cho phép trong bén Ié xich [po] (MPa) khi sé vong quay binh xich
nhé m (ve/ph)
=50 | 200 400 600 800 1000 1200 1600 | 2000
12,7-15,875| 35 31,5 | 285 26 24 225 21

Bude xich
Pe, (mm)

19,05+254 | 35 30 26 235 21 19 17,5 IIS;S 16
31,75+38,1 | 35 29 24 21 18,5 16,5 15
4445+508 | 35 26 21 17.5 15

- Chiéu dai xich: L = X.pc
Bwdc 9. Xac dinh s6 mat xich X
- Chon khoang cach truc so b6 tir a=(30 + 50).pc

- Xac dinh s6 mat xich X theo cong thirc:

a

X—i— 2xa+zz+zl+(zz-zl)2 P.
P. P 2 2xm
(nén chon s& mat xich 13 s& chan)

- Sau khi chon s& mat xich, phai tinh lai khodng cach truc a theo cong thirc:

B Z, + 2z, ( z, +zl)2 Z, — 2532
a=025xp.x|X > + || X > Bx(zxn)

Va dé bo truyén lam viéc binh thudng nén gidam a mét doan (0,002 + 0,004)a.

Bwdc 10. Kiém tra xich theo hé sd an toan

Q

§=———<|s
F'1+F,F+F,D_lJ

Bang 4.6. Hé sd an toan cho phép [s]
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Sé vong quay n, Bwore xich pe, (mm)

(vg/ph) 12,7 | 15875 | 19,05 254 | 31,75 38.1
49,94 7.1 7.2 7.2 7.3 7.4 7,5
99,89 7.3 74 7,5 7.6 7.8 8,0
299,85 7.9 8,2 8.4 8,9 9.4 9.8
499.40 8.5 8,9 9.4 10,2 11,8 12,5
749,62 9.3 10,0 10,7 12,0 13,0 14,0
998,86 10,0 19.8 11,7 13,1 15,0

Bang 4.7. Thoéng s6 xich con lan 1 ddy

Kich thwdée, (mm) | Dién tich ban Tii trong pha Khoi lrong
d h 1é A, (mm?) huy Q, (kN) Im xich qm (kg)
10,16 14,8 71 22,7 0.9
11,91 18,2 105 29,5 1,6
15,88 242 180 50,0 2,6
F1=Ft
Fv=qm.v2

v&i gm FO=Kf.a.qm.g

Kf: hé s6 phu thudc vao d6 vdng cla xich. Kf=6 khi xich nam ngang; Kf=3 khi géc nghiéng
gitra dwong tam truc va phuong ndm ngang nhd hon 40°; Kf=1 khi xich thang dirng. Va
kiém tra s6 [an va dap cla xich trong mot gidy theo céng thirc:

= 4.v _ 4, Ill.z]_.p[- _ ZI.H]_

= = =L <i]
L p.-X. 60 15.X

trong dé: X s& mat xich
Z1, n1: sO rang va sé vong quay cua dia xich dan
[i]: s6 lan va dap cho phép cha xich trong mot gidy

Bang 4.7. S6 Ian va dap cho phép cta xich [i] trong mot gidy

Buoc xich pe, (mm)
Dang xich
12,7 158751 1905 | 254 [ 31,75 38,1 |4445| 508
Xich con lan| 40 30 25 20 16 14 12 10

31



Xich ring 60 50 40 25 20

Budc 11. Tinh lwc tac dung Ién truc theo cong thirc:

- Lwc tac dung lén truc: Fr = KmFt

Km: hé s6 trong lvong xich

Km=1,15 khi xich nam ngang hodc khi géc nghiéng giita dwdng néi tdm hai truc va
phwong nam ngang nhoé hon 40°

Km=1 khi géc nghiéng dwdng ndi tam hai truc tir 40° dén vj tri thang ding.

- Xac dinh céc kich thudc b truyén:

Théng s6 hinh hoc Céng thire
Binh din g, = Pex 24
. . N T
Pudng kinh vong chia , — > X7,
Banh b1 dan d, =
T

Bénh dan d,1 = p.x[0,5 + cotg(n /Z})]
Puong kinh vong dinh

Banh bi dan dy2 = p*[0.5 + cotg(n /Z5)]

Ta co thé chon budce xich theo cong thirc sau néu biét trudce [po]

P.K
z].nl lpﬂ]Kx
hoac cong thirc rat gon: p, = 0,45 x ﬁ

T,K 3
———— =600 x

CHUONG 5. TRUYEN PONG BANH RANG

5.1. KHAI NIEM CHUNG

5.1.1. Binh nghia

Truyén déng banh rang 1a truyén ddng an khdp truc tiép, trong dé chuyén déng va tai
trong duoc truyén nho suw dn khép cla céc rang trén banh rang hodc thanh rang.
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Lam viéc theo nguyén ly an khép

Hinh 5.1. So d6 b6 truyén banh rang tru

“"‘% -
£, < =
- 11>
- s
- -_— x —.—.—‘-—I
-
= "
—

? el
- {5
e I

Nguyén ly lam viéc cla b6 truyén banh ring (Hinh 5.1) c¢é thé tdm tat nhu sau: tryc |
quay vdi sd vong quay nl thdng qua méi ghép then lam cho banh réng 1 quay. Rang cla
banh 1 &n kh&p véi rang clia banh 2, day rang banh 2 chuyén ddng, lam banh 2 quay,
nhd mai ghép then truc Il quay vdi s6 vong quay n2.

5.1.2. Phéan loai
- Truyén déng banh rang tru

- Truyén déng banh rang con
- Truyén déng banh rang hypecbdlbit

5.1.3. Uu nhuoc diém va pham vi st dung 1 Uu diém
- Kich thudc nho, kha nang tai 1én;

- Ti s6 truy@n khéng déi;

- Hiéu sult cao, co thé dat tdi 97 + 99%; - Tubi tho cao, lam viéc tin cay trong pham vi
cdng suat, tdc do va ty sé truyén kha

2. Nhuwoc diém

- Ché tao twong ddi phirc tap.

- Doi hdi dd chinh xac cao.

- Cé nhiéu tiéng 6n khi van téc 1én.
- Chiu va dap kém.

3. Pham vi str dung
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B truyén banh rang duogc sir dung nhiéu nhat so vdi cac bd truyén co khi khdc. N6 duoc
str dung trong hau hét cac loai mdy. Truyén dong banh rang duoc &ng dung rong rai
trong linh vyc co khi: tlr déng hé, khi cu dé€n cac may hang nangv.v...

5.2. THONG SO HINH HOC CUA BO TRUYEN DONG BANH RANG
1.M6 dun rang (mm)

m: banh réng tru rang thang.

mn : banh réng tru rang nghiéng md dun phap tuyén.

Me : rang con.

-M6 dun rdng dugc san xuat theo tiéu chudn vao 2 day s6 sau day, ching ta wu tién day
1.

Day 1: 1;1,25;1,5;2;2,5;3,4;56;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.

Bang 5.1. Cac thong s6 hinh hoc clia banh rang tru ring thang

Tén goi Ky hiéu Cing thire tinh
Mo dun m Theo tiéu chuian TCVN 2257-77
Ti sb truyén n 7
(ddu —: an khop ngoai; ddu +: an khép trong u (i) u=F==F Z_z

2

=

Dung dé xéc dinh chiéu quay cua truc)

DPudng kinh vong chia d d=m.Z

Chiéu cao dinh ring h, ha=m

Chiéu cao chén ring hr h=1,25.m

Chiéu cao ring h h=h,+h=2,25.m

Puong kinh vong dinh da de=m.(Z + 2)

Puéng kinh vong chéan dr de=m.(Z - 2.5)

Buée ring t t=n.m

Khoang cach tdm cua hai banh ring dn khaép a a, - d, +d, _ m.(Z, + Z,)

(dAu +: &n khép ngoai; diu —: an khép trong) 2 2

Bang 5.2. Cac théng sé hinh hoc cta banh rang tru ring nghiéng
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Tén goi Ky hiéu Cong thire tinh
Mo dun m Theo tiéu chuin TCVN 2257-77
Ti sb truyén u (1) u= el = Z—z
n, Z,

Pudmg kinh vong chia 4 |d=2Z

= = cos 7
Chiéu cao dinh ring ha he=max
Chiéu cao chin ring hr hr=1,25.mx
Chiéu cao ring h h =hathf=2,25.m
DPuong kinh vong dinh d, d.=d+2m,
Pudng kinh vong chéan dr dr=di-2.5.mn
Buorc rang t t=mm
Kbcang cach tim cua hai'b:'mh ring an khép . w - m(Z,+2,) m(Z +Z,)
(dau +: in khép ngoai; dau —: dn khép trong) " ) 2 2cosfi

5. 3. LUC TAC DUNG LEN BO TRUYEN DONG BANH RANG

5.3.1. Luc tac dung |&n bd truyén ddng banh rang tru rang thang

Khi xét lyc tadc dung 1én bo truyén banh réng, ta chi xét lwc tac dung Ién banh rang dan,
trén banh rang bi dan lyc tac dung ngwoc chiéu va cung do I&n véi lyc trén banh dan.

1. Lyc phép tuy&n Fn: ndm trén mat phang phép trung véi mat ngang va phan tich
thanh 2 thanh phan la lywc vong Ft va luc huéng tam Fr

- Diém dat tai vi tri 8n khép - Chiéu nguoc chiéu chuyén ddng clia banh rang

-Do lon:

2. Lwc huwdng tam Fr
- Diém dat tai vi tri an khop
- Phurong chiéu: tai vij tri &n khdp, chiéu cda luc hudng tdm hwdng vao tdm cla
banh rang dan .
Hinh 5.3 Luc trong bd truyén banh ring tru
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| ni

n2

3.3.2. Luc tdc dung |én bd truyén déng banh rang tru rang nghiéng Banh rang truc
tac dung 3 lyc:

+Lwc vong Ft

+Luc hudng tam Fr

+Lwc doc truc Fa

1. Lwc vong Ftl

-Diém dat tai vi tri an khdp

-Chiéu nguuwoc chiéu chuyén dong clia banh rang dan

-Do lon

F 2Ty 2T, 2T, Cosf
t

= F, = = =
t:‘i EI] I'.'Iz mR.Z]

1

2.Lvc hwéng tam Frl

-Diém dat tai vi tri an khdp

-Chiéu huéng vao tam banh rang dan
-Gia tri:

F. = F.=

Fy, tga

r 2 Cosf
3.Lvwc doc truc Fal

-Diém dat tai vi tri dn khdp
-Chiéu hudng vao mat lam viéc
-Gia tri

Fo, = Fo,=F,,. tgﬁ"
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Lwc tac dung 1én bd truyén dong banh rdng con rang thang

-Luc tac dung [én bd truyén banh rang cén duoc phan tich thanh 3 phan:

+Luc vong:Ft

+Luc hudng tam Fr

+Lywc doc truc Fa

1.Lwc vong trén banh dan Ftl

-Diém dat tai vi tri &n khdp

-Phuong chiéu: phuong theo phuong Oy clia hé toa d6, chiéu ngwoc chiéu

chuyén quay cla banh ring dan

-Luwc Ft2 d6i xirng Ftl

-bo 1on:
2T

F,,=F, = ﬁ

Trong d6 : dm1 : duwdng kinh trung binh ctia banh rang cén dan

2. Lwc huwéng tam Fr

-Diém d3t tai vi tri &n khdp

-Phuong chiéu: huéng vao tdm banh rang dan Z1 trén banh rang bj dan.Luc Fr2

hudng vao tdm banh ring bj dan Z2.

3. Luc doc truc

-Diém dat tai vi tri 3n khdp

-Lwc Fal : trén banh rang dan: nguoc chiéu va cung do l1éon véi Fr2

-Lwc Fa2 : nguoc chiéu va cung do 16n véi Frl

-Do6 16n:
F,, = F,, = F tga.sin®,
Fo, = F, = F,, lgasin®,

= Fy 1ga.cos®,

Trong do: o : goc dn khop
®1 5 g6c mit con clia banh dan va bi dan
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CHUONG 6. BO TRUYEN PONG TRUC VIT
6.1. KHAI NIEM CHUNG

6.1.1. Nguyén ly lam viéc cGia bd truyén ddng truc vit-banh vit
Truyén déng truc vit thudc loai truyén déng banh réng dac biét dung dé truyén chuyén
dong quay va tai trong gitta hai truc chéo nhau, géc gitta hai truc thuwong la 90°.

Hinh 6.1. Hop giam téc truc vit

b) 16m (gl6boit)
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Truc vit 1a mot truc cé nhiéu vong ren, thudng bang thép. Banh vit duoc gia cong bang
dao phay l&n cé hinh dang giéng nhu truc vit s& an khdp vdi nd Ren truc vit va rang banh
vit ti€p xtc nhau theo dudng; thong thuwdng truc vit dan

dong.
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6.1.2. Phéan loai bd truyén ddng truc vit-banh vit

1. Theo bién dang (profin) ren

- B& truyén truc vit Acsimét

- B6 truyén truc vit Convolat

- B& truyén truc vit than khai

2. Theo vi tri two'ng déi cta truc vit so v&i banh vit

- BO truyén truc vit nam trén

- BO truyén truc vit nam dudi

- BO truyén truc vit ndm bén canh

3. Theo hinh dang truc vit

- B& truyén truc vit tru: cé truc vit hinh tru

- B6 truyén truc vit I8m trong d6é truc vit dwoc khoét I8m dé cé nhiéu ren cung &n khép.
4. Theo sd méiren

- Truc vit mot mdi ren

- Truc vit nhiéu mai ren.

Hién nay truyén dong truc vit tru dwgc dung nhiéu hon ca.
6.1.3. Uu va nhwoc diém va pham vi sir dung

1. Uu diém

- Ti s6 truyén I&n, c6 thé dén 1000

- Lam viéc ém va khéng 6n;

- C6 kha nang ty ham (trong mot vai trwong hop).

2. Nhuwoc diém

- Hiéu suat thap do ma sat;

- Can dung vat liéu gidm ma sat (d6ng thanh) twong d6i dat tien dé lam banh vit.
3. Pham vi rng dung

- Co ciu banh vit-truc vit dwgc dung trong may nang chuyén, may cat kim loai, 6td

6. 2. THONG SO HINH HOC CUA BO TRUYEN TRUC VIT ACSIMET

- Modun m

m =t/ (mm)

t: budc ren truc vit = budc ren banh vit

Gia tri m dwoc tiéu chuan hod theo hai ddy theo thi tu vu 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
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- Géc profin ren truc vit: a = 20° (do trong tiét dién doc truc cda truc vit)
- Hé s& dwérng kinh truc vit q: chon theo tiéu chuan tuy theo médun m.
Gia tri g dwoc tiéu chuan hod theo hai day theo thi tu 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 s6 dwéng kinh g theo modul m

Modul m (mm) Hé s6 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

- Bwd'c cia duworng xoan dc: S = Z1.t
- S& madi ren cha truc vit: Z1 = 1 + 4. Truyén cong suat I&n khéng nén 18y Z1 = 1 vi
hiéu suat rat thap va bd truyén bj ndng nhiéu.
- S6 ren banh vit Z2 (Z2 2 25 ): S6 ring Z2 khéng nén it qua dé tranh bj cat chan ring,
thong thuwong chon trong khoang Z2 = 50 + 60 (rang).
- Pwong kinh mat tru 1an cha truc vit d1 (mm): (bang dudng kinh mat tru chia cla
truc vit dc1): d1 = dcl = m.q (truong hop khéng dich chinh)
Dé han ché s6 dao gia cdng banh vit, ngudi ta tiéu chuin hoa cac gia tri m va q di doi
vdi nhau (tiéu chun hod gia trj B*VR)
- Dwong kinh vong lan banh vit d2 (mm): trung véi dwong kinh vong chia dc2:
d2=dc2=m.Z2
- GAc nang cua ren truc vit A (d9): A =5°+ 20°
Lo S _ S _th _mZ_7Z

g m.dy, mwd, wmwd, d 4 q

- Dwong kinh mat tru dinh ren del va mat tru ddy ren truc vit dil :

del=dcl+2.m;dil=dcl-2,4.m
- Dwong kinh vong dinh riang de2 va vong day rang banh vit di2:
de2=dc2+2.m;di2=dc2-2,4.m
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- Khodng cach truc cta bd truyén khéng dich chinh:

d. +d
a= 612 2 =0,5m.(Z, +q)

- Chiéu dai phan cat ren trén truc vit , bl > (C1+C2Z1)m

-Néuzl=1,2thiCl=11vaC2=0,06.
-NéuZl1=4thiCl1=12,5vaC2=0,09.
- Dwong kinh 1&n nhat cta banh vit

6m
depyz < dgp + )

- Chiéu réng banh vit b2 Khi z1 =1 hodc 2 thi b2 < 0,75de1; z1=4 thi b2 < 0,67del
- GAc nghiéng rang chia banh vit =y
- G6c dm truc vit b&i banh vit

b,
dE‘l - O,Sm
thong thuong 26 = 100°

sinéd =

Hinh 6.4. Cac théng sd hinh hoc cda truc vit va banh vit

6.3. DPONG HOC TRUYEN DONG TRUC VIiT — BANH ViT

6.3.1. Ti s6 truyén (u)
Trong mot phut truc vit quay duoc nl vong thi banh vit quay duoc:
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S

n, = .nh
2 TI. dz 1
Ti so truyén:
n w.d
U= —L=_—"2
n, S
Vind, =Z>tvaS=7Zi.tnén:
n Z
p-_%2
n, Z,

Do Z1 cé gid tri nhd (Z1 =1 + 4), ti s6 truyén cé trj s6 1&n.
N&u biéu thi bwdc dwdng xoan ¢ cla ren truc vit theo hé thire: S = m.d1.tgh
ta co:

n, md,  d,
n, md;.tgh d;.tgA

1 =
Ti s6 truyén duwoc chon theo day tiéu chuln, gia tri u thyc té khdng duoc sai léch qua
4% so v3i gia tri tiéu chuan.

Day 1 | 8; 10; 12, 5; 16; 20; 25; 31,5; 40; 50; 6380
Day 2 | 9; 11.,2; 14; 18; 22, 4; 28; 35, 5; 45; 56; 71

6.3.2. Van toc vong
- Van tdc vong cha truc vit:

nd;n,
Vi = m
171000.60

- Van t&c vong cua banh vit:

/s

v, — 1'[(12112 mfs
271000.60

d1 =m.q: duong kinh vong lan truc vit
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d2 = m.Z2: duong kinh vong lan truc vit

ni: sé vong quay cla truc vit (v/p)

n2: sé vong quay cta banh vit (v/p)

m: modun mat ddy cla rang

q: Hé sé dudng kinh truc (1ay theo tiéu chuan)
(khi tinh so b6 g = 0,2672)

Z1: S6 mdi ren cla truc vit

Z2: S6 rang cla banh vit

3.3. Van téc truot

Da&i vai bd truyén khdng dich chinh:

_ mnq
19100

1"]'tr le + qz

6.4. LUC TAC DUNG VA TAI TRONG TiNH

6.4.1. Luc tac dung
Hinh 6.5. Luc tac dung Ién bd truyén truc vit- banh vit

1. Lwc vong Ft: Ft1 tac dung lén truc dan |, lyc Ft2 tac dung 1én truc II.

- Piém dat: vi tri 3n khop

- Phwong chiéu: Phuong cla Ftl ti€p tuyén vai vong lan truc vit, phuong cha Ft2 tiép
tuyén véi vong 1an cla banh vit. Chiéu cda Ftl nguoc vdi chiéu quay ni,chiéu cta Ft2

cung vai chiéu quay n2.
- Gid tri ca Ft1 va Ft2
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L _2T 2T
t1 dl 112 dz

Quan hé giita Ft1 va Ft2 duoc xac dinh: Ft1=Ft2. tg(y + 1)
Trong d6 B 1a géc ma sat trén bé mat ti€p xuc cla ren truc vit va rang banh vit; Bl: Goc
nang ren truc vit

T1,T2 :MOmen xoan trén truc dan va truc bi dan; (Nmm)
d1,d2. Duong kinh vong chia cla truc vit va banh vit (mm)

2. Luc hwdng tam Fr:

- Diém dat: vj tri dn khép

- Phurong, chiéu: Frl tac dung |én truc |, vudng gbc véi truc | va huwdng vé phia truc I.
Lwc hwdng tdm Fr2 vudng gdc véi truc Il va hudng vé phia truc Il

- Gia trj: Frl = Fr2 = Ft2. tga/cosA

3. Lwcdoc truc Fa

- Diém dat: vj tri dn khép

- Phuong, chiéu: Fal tic dung Ién truc I, song song vdi truc I. Lwc doc truc Fa2 song
song vai truc Il. Chiéu cla luc phu thudc vao chiéu quay va chiéu nghiéng clia duwdng ren
- Gia tri:

Fal=Ft2=2.T2/d2

Fa2=Ft1=2.T1/d1

Lwe Fal tac dung |én tryc vit co gia tri rat 1&n, dé 1am truc vit mat 6n dinh.

6.4.2. Tai trong tinh

Hé s6 tai trong K gdm hai thanh phan: K = Ktt.Kd

2. Hé s tai trong dong Kd

Tai trong dong sinh ra do chat lwgng ché tao, 1ap ghép va van toc cta bo truyén.
- Néu van tdc vong cla banh vitv2 <3m/sthildyKd=1+1,1

- Néu v2 > 3m/s thi l1dy Kd=1,1+1,3

6.5. CAC DANG HONG

Trong qua trinh 1am viéc, bd truy@n truc vit-banh vit cé thé xuat hién cic dang hong sau:

- Dinh xwéc bé mat: thuwong xay ra & cac bd truyén cé ap suat trén bé mat ti€p xuc 1on,
Trén bé mat ren truc vit c6 dinh cac hat kim loai, bi birt ra tir banh vit. Mt ren tré nén
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san sui. Péng théi mat réng banh vit bi cao xwdc. bd truyén lam viéc khéng tét niva.

- Mén rang banh vit va ren truc vit: do van toc truwgt rat Ién, nén téc d6 mon cao. Vat
liéu cha banh vit ¢ co tinh thap, banh vit bi mon nhiéu hon. Mon thudng xay ra &
nhirng bd truyén cé ap suat trung binh va bdi tron khdng day du.

- Bién dang mat rang: trén ridng banh vit cé nhitng chd 16i I8m, dang rang bj thay déi,
thudng xuat hién & cac bd truyén cd 4p suat trén mat tiép xdc I&n, va van téc lam viéc
thap.

- Gay rang banh vit: mot hodc vai rang tach roi khoi banh vit. Gay rang cé thé do qua tai,
hodc do bi mai, khi (rng suat udn trén tiét dién chan rang vuot qua gia tri cho phép. -
Tréc rd mat rang: trén mat ren truc vit va rang banh vit cé nhitng 16 nho va sau, lam
héng mat rang, bd truyén lam viéc khong t6t nira.

- Nhiét dd lam viéc qua cao: Khi nhiét do vwot qua gid tri cho phép, s& lam giam chat
lwong dau béi tron.

- Truc vit bj uén cong: do mat 6n dinh. D&i v&i nhitng b truyén cé truc vit manh,

6.6. BOI TRO'N VA HIEU SUAT CUA BO TRUYEN TRUC VIiT-BANH VIiT

6.6.1. BOi tron
Khi bé truyén truc vit lam viéc, tai cadc bé mat ti€p xic cla ren truc vit vdi rang banh
vit c6 ma sat 1&n nén sinh nhiéu nhiét va lam gidm hiéu suat cda bd truyén. Vi vay ta
phai béi tron cho bd truyén. Dung dau bdi tron ¢ d6 nhét cang cao thi cang tang kha
nang chéng dinh, nhung cling [am ting kha ndng mat mat cdng suat do khudy dau. C6
thé chon d6 nhét thich hop cho dau bdi tron Dé tranh mat mat nhiéu céng suat do
khudy dau, chi nén cho dau ngdp dén chan ren truc vit hodc ngap 1/3 banh kinh banh
vit.

Chon dé nhét dong chia dau boi tron bd truyén truc vit (O nhiét dé 50°C va 100°C)

R T
Vin tde trugt v, m/s YO MO i 5| 5410 | 10415 [ 15:25 | Lo

1 | 25 25
D6 nhot dong (cSt) cua dau 6 50°C | 450 | 270 | 180 | 120 | 85 | 60 | 45

Do nhét dong (cSt) ciia diu ¢ 100°C | 53 | 34 | 23 15 ; ;

6.6.2. Hiéu suat
N&u khong ké dén cong suat mat mat trong 6 va do khudy dau, truéng hop truc vit dan
ddng, thi hiéu suat cda bd truyén dugc tinh theo cdng thirc
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_ tan(4)
~ tan(1 + @)

NEu xét dén cd mat mat cong suat do khudy dau thi hiéu suat duoc tinh theo cong thirc

tan(A)
tan(4 + @)

n

n =095

Qua cong thirc trén ta thay hiéu suat tang khi tdng géc nang ren truc vit A va giam goéc
ma sat L.

Chuong 7 BAi Tap Ap Dung
BAI 1. (3,0 diém)

Cho b0 truyén dai det c6 cong suat P1=10 kW; s& vong quay banh dan n1=900
vong/phut; ty

s truyén u=3; dwong kinh banh dan d1=160mm, lwc cing ban dau FO=1000N va khoang
cach

truc a=1800mm. Bo qua hién twong truot tron va luec cang phu Fv. H3y xac dinh:
a. Géc 6m dai 1 va chiéu dai can thiét cda day dai L?(0,75d)

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

c. Hé s6 ma sat f t8i thiéu dé khong xay ra hién twong truot tron (0,5d)

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

Bai lam
a) buong kinh d2
U=22-3=2L-480 rang
dil 160
Goc 6m dai
a1= 180-57.2°4-180 — 57.281%% 169 g°
a 1800

Chiéu dai tinh toan day dai
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d2—-di

Ltt=2.a+2. (d1 + d2)+(==—)’

480—-160

Ltt=2. 1800+ (480+160)+( ” )2 =4650,31 mm

Chiéu dai can thiét clia day dai
L=Ltt+(100-400)
L=4605,31+100

L=4705,31 mm

Van téc vi

M.dlnl 11.160.900

V= =vi= =7,53m/s
60000 60000

Luc vong F¢

1000. P1 1000.10

=1328,02 N
vl 7,53

Ft=

Luc tac dung |én 6 truc

Fr=2.Fo. Sln(—) 2.1000.Sin 1—60) 11969,61 N

C) Diéu kién dé khdng xay ra trwot tron

Ft_efal+1

Fo2>—=
0 2 efal-1

+Fo (1)

DP6ial = 169,8°= 2,96 rad

Ft efal+1
2 ‘efal-1

(1)=>Fo

1328,02 ef2,96+1
2 ef266-1

1000 =

=>f >0.54 N

Vay hé s6 ma sat nho nhat dé khong xay ra trugt tron fmin=0,54 N
d) Chiéu dai can thiét cha dai thang

Chon L=4800 mm

Khoang céch truc chinh xac

o, KHVK2=8A2
CX—
4

N(d1+d2)_, 000 M(160+480)

Trong d6 K=L- =3794,7 mm
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d2—-d1 480-160
A= PR =160mm

3794,7+,,/3794,72-8.1602

4

=1890,57 mm

=>acx

BAI 2. (2,25 diém)
B truyén xich 8ng con 18n cé cdc théng s6 sau: khodng céch truc a=1000 mm, budc xich

pc=25,4 mm; cdng suat truyén dong P=10 kW; s6 rang dia xich dan Z1=25 ring; ti s6
truyén u=2;

s& vong quay banh dan n1=400 vong/phut. Xac dinh:
a. SO rang dfa xich dan, dudng kinh vong chia dfa xich dan va bj dan, s6 mat xich X cé xét
dén diéu kién ndi xich dé dang ? (1,25d)

b. Van tdc v1; lwc vong Ft va lyc tac dung 1én & truc Fr biét bo truyén nam ngang? (1,0d)

a) S6rangZ;

U=22=52=22=57,=50 rang
Z1 25
Puwong kinh vong chia d1 da
P 5,
e 222295 1 mm
Sin—— 71 in— 25
A=t 252 449,4 mm
SmE Sin—- =0
So mat xich
i _(22 Z1)+ M_PC
z 1000 3(50 +25)+ (50 25)2 254
25,4 2 1000
=116 mat xich

b) Van téc vl
Pc.Z1.n1 25,4 .25.400
Vi= =4,23 m/s
60000 60000
Luc vong Ft
1000.P_1000.10
Ft=

vl

=2364,06 N

Luc tac dung Ien O truc
Ta c6 km= 1,15 (b6 truyén ndm ngang )
Kr=Km.Ft=1,15.2364,06=2718,66 N
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BAI 3. (2,5 diém)

Cho bd truy@n banh rang tru rdng nghiéng tiéu chuan dn khdp ngoai nhu hinh bén
truyén md men xodn T1=50000Nmm cé khoang cach truc aw= 200mm, s& ring Z1=20
rang, Z2=65 rang, géc an khdp a=20°, cac banh rang khéng dich chinh, 2 banh rang an
kh&p ngoai. Hay xac dinh:

a. Mo dun phép tuyén mn va géc nghiéng rang B? (1,25d)
b. Phan tich va tinh gid tri cac lyctdc dung |én |1én cap banh rang trén da cho. (1,25 d)

@ ,fZ1

~old
™\

[2

Bai lam

50



e Khoang cach truc aw

_ myu.(Z2+71)
- 2.cos B

Tac6:20°> B > 8°

Mp.(65+20)

a
w 2.200

=>Ccosf =

(1)

= c0s8° = cosf = cos20°(2)
Tur (1) vao (2)
= c0s8° > Mn(65+20) > cos20°
2.200

2.200.cos 8° 2.200.cos 20°
= >m, > =
65+20 65+20
= 4,66 > m, > 4,42

Vay chon modun phapm,, = 4,5 mm

e GOAc nghién rang

m,.(Z2+Z1) _ 4,5.(65+20)

COSB - 2.ay, 2.200
= B=17,01°
e Lwcvong
Fii = Fo = 2.T1+cosf - 2.50000.cos(17,01) = 1062, 5N
my.Z1 4,5.20
e Lwchuwdngtam
Foi=Fpp= F4q . tga - 1062,5. tan20° =404,4 N

cosf3 cos17,01°
e Lwcdoctruc

Fa1 = Fa2 = Fu. TgPB = 1062,5.tan 17,01° =325,1 N
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BAI 4. (2,25 diém)

Cho hé théng truyén déng nhu hinh bén dudi, cho biét s6 vong quay dong co la
ndc=146 vong/phut. S6 rang cac banh radng: Z1=25, 22=50, Z3=20, Z4=60, Z5=25, Z6=50,
ti s6 truyén cta b truyén xich ux=2,5. Xac dinh:

a. Ti s6 truyén chung cha hé théng va s6 vong quay thung trén (1,0d)

b. Phuong va chiéu céc luc tdc dung |8n cdc banh rang. (1,25 d)
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