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CHU'ONG 3. BO TRUYEN DONG DA

3.1. KHAINIEM CHUNG
3.1.1.Khdi niém bd truyén ddng dai
Truyén dong dai 12 truyén dong ma st gian tiép, truyén chuyén dong va co ning (tai

trong) nho ma sét gitra dai véi cac banh dai gitta 2 truc kha xa nhau.

Hinh 3.1 Bé truyén dai
Bo truyén dai thuong cé hai banh dai (nhu hinh 3.1) gom: banh dan 1, banh bi dan 2 va
mot dai 3 mic cang trén hai banh dai nho bd phan cing dai. Nho c6 ma sét giira dai va banh

dai, banh dan quay s& truyén chuyén dong va co ning sang banh bj dan.



3.1.2.Phan loai bd truyén dong dai

©00000000000000000

Hinh 3.2 Cac loai dai

* Phan loai theo vat liéu ché tao day dai: Dai vai cao su, dai vai, dai da, dai len. * Phan loai
theo hinh dang mat cat day dai: Pai det, dai hinh thang, dai hinh lugc, dai tron. dai rang. +
Pai det c6 tiétdién 1a hinh chix nhat (hinh 3.2a).

+ Pai thang c6 tiét dién 1a hinh thang cn, goc ¢ dinh y = 40° (hinh 3.2b).

+ Pai luge 6 nhiéu chan phan b doc theo chiéu rong, & mat trong cua dai (hinh 3.24).

+ Pai tron co tiét dién 12 hinh tron (hinh 3.2¢). + Pai ring c6 nhiéu rang phan bd theo chiéu
dai, & mat trong cua dai (hinh 3.2¢).

Trong d6, dai det va dai thang duoc ding phd bién hon ca, dai tron chi dugc ding khi
cdng suat nho, dai lugc va dai rang dung khi céng suét 16n hoic can phai ¢am bao 1am viéc
V6i ti sb truyén on dinh, khudn kho kich thuéc nhéd gon.

* Phan |oai theo vi tri truc: Truyén dong hai truc song song quay cuing chiéu (hinh 3.3a),
truyén dong chéo hai truc song song quay nguoc chiéu (hinh 3.3b), truyén déng nira chéo

truyén chuyén dong gitra hai truc chéo nhau (gdc gitta hai truc thuong 12 90°, hinh 3.3c).



Hinh 3.3. Ti ruyén dong dai theo vi tri

* Phan loai theo nguyén ly lam viéc: theo nguyén ly ma sat, theo nguyén ly an khop.
3.1.3. Uu diém va nhuoc diém cua bo truyén dong dai
1. Uu diém

- Kha ning truyén chuyén dong va co ning giita c4c truc & kha xa nhau (> 15m).

- Lam viéc ém, khéng on do vat lidu dai c6 tinh dan hdi.

- An toan cho céc tiét méay khac khi bi quéa tai, vi dai s& truot tron toan phan trén banh.

- Gia thanh ré. Két cau va van hanh don gian,
2. Nhuge diém
- Khuén khé kich thuéc kha 16n (khi cing mot diéu kién 1am viéc, thuong riéng duong
kinh banh dai da 16n hon dudng kinh banh rang khoang 5 lan).

- Ty s6 truyén khong on dinh vi c6 truot dan hoi trén banh. - Lyc tac dung trén truc va 6
Ién do phai cang dai (luc tac dung trén truc v 6 ting thém 2 =+ 3 1an so véi trong truyén
dong banh rang).

- Tudi tho thap khi lam viéc v6i van tdc cao.

- Khi ding banh cang dai 1am ting sé chu ky bi ubn cua dai, s& 1am giam tudi tho cua dai.
Ngiy nay dai thang st dung pho bién nhat do c6 hé s6 ma sat qui d6i lon

3. Pham vi sir dung cua bd truyén dai

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

- D6i Voi truyén dong dai det: ti s truyén u < 5, truyén dong dai hinh thang: u < 10.



- Khoang céch I6n nhat giira hai truc c6 thé téi 15m va 40m (truong hop dac biét).
- Bo truyén dai thuong duoc bd tri & cap do nhanh, banh din lap vao truc dong co.
3.1.4.Phuong phap cang dai

Trong qua trinh 1am viéc dai s& dan dan dén ra, stc cang giam xubng. Do d6 ta can

phai diéu chinh st cing cia dai.
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Hinh 3.4. Diéu chinh cing dai dai

: Hinh 3.5. Diéu chinh cang dai bang vit cang dai
bang banh cang dai

Hinh 3.6. Diéu chinh cang dai nho trong lwong déng co

3.2. VAT LIEU VA KET CAU DAI
3.2.1. Vit liéulam dai

Vit liéu lam dai théa man d6 bén méi, 1au mon, hé sé ma séat I6n, tinh dan hoi cao.



a. Pai det: Bao gom cac loai
dai sau: dai da, dai vai cao su, dai
soi len, dai soi bong, dai 1am bang
vét liéu tong hop.

b. Pai thang: Pai thang gdom

c6 dai soi Xép va dai soi bén
Hinh 3.7. Dai det Hinh 3.8. Dai thang

3.3.2.Ké&t cdu bo truyén dong daidet

Hinh 3.9. Két cau banh dai det
Pai det, hay con goi 1a dai phang, tiétdién dai 1a hinh chir nhat hep, banh dai hinh try tron,
duong sinh thang hodc hinh tang tréng, bé mat 1am viéc 1a mat rong cua dai.

Bang 3.1. Céc thdng s dai det



Sé 16p vai

Chiéu day dai h, mm

Dwong kinh nho nhit cia binh dai, mm

Khéng cé lép 16t | Co lop 16t |  Tri s6 nén ding Tri so cho phép
2 2,5 3 100 80
3 3,75 4.5 160 125
4 5 6 224 180
5 6.25 7.5 280 250

Tri s6 tiéu chuan cua chiéu rong 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.Khdng nén chon céc gia tri trong ngoac.
Bé diy vanh banh dai 6=0,005D+3mm; Chiéu rong 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.
3.2.3.Két cdu dai thang

b: B& rong 1on nhit cua dai; bo: Bé rong cua dai tai mat phang trung hoa; yo: Khoang
cach tir mat phang trung hoa dén mit trén cua dai; h: Chiéu cao cua dai; y = 40°: Goéc &
dinh; L: Chiéu dai dai, duoc tinh Ia chiéu dai 16p trung hoa.
+ Pai thang dugc ché tao thanh vong kin, ¢d chiéu dai L va tiét dién dai A duoc tiéu chuan
hdéa. TCVN 2332-78 quy dinh 6 loai dai thang thuong Z, O, A, B, C, D. TCVN 3210-79
quy dinh 3 loai dai thang hep SPZ, SPA, SPB.
+ Pai thang c6 tiét dién hinh thang, banh dai c6 ranh hinh thang, thuong ding nhiéu day

dai trong mot bo truyén.
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Hinh 3.10. Tiét di¢n day
dai thang

Hinh 3.12. Mt cdt ngang
Hinh 3.11. Két cau banh dai dai hinh thang loai A
thang

Mt cit ngang dai hinh thang loai A nhu hinh 3.12 gém cac 16p sau: Lép 1: 12 16p chiu luc
co ban gdm céc 16p soi VA cao su. Lép 2: 12 16p chiu kéo gdm ¢ cac 16p vai tam. Lop 3: 1a
I6p chiu nén bang cao su. Lp 4: 1a 16p dinh hinh bao quanh mit cét day dai bang vai tam

Cao Su.

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

18000...

+ Pai thang ting kha ning tai nho ting hé s6 ma sat f



Bing 3.2. Kich thwéc mit cit dai, chiéu dai dai, dwong kinh binh dai cdc logi dai thang

Dang | Ky | bo, | b, h, | vo, | A, Chiéu dai dai, T, di,
dai | hiéu | mm | mm | mm | mm | mm* mm Nm mm
Z |85 10| 6 |21 47 400 = 2500 <25 70 = 140
A |11 | 13 g8 | 28| 8l 560 + 4000 1170 100 = 200
Dai B 14 | 17 [10,5] 4,0 | 138 | 800+ 6300 40 + 190 140 = 280
ai
than C 19 | 22 [13,5| 48 | 230 | 1800+ 10600 | 110-+=550 | 250+ 400
8 D |27 | 32 | 19 | 69 | 476 | 3150+ 15000 | 4502000 | 320+ 630
E | 32 | 38 |23,5| 83 | 692 | 4500 = 18000 | 1100 +4500 | 500+ 1000
Dai SPZ| 85| 10 | 8 2 56 630 + 3500 < 500 < 150
SPA| 11 | 13 | 10 | 2,8 | 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 DAI
- Khoang cach truc: a (mm)
- Puong kinh banh dan va béanh bi dan: d1, d2 (mm)
- Chiéu dai hinh hoc cta dai: L (khong tinh dén d¢6 vbng, mm)
- Goc nghiéng ctia mdi nhanh dai so véi dudng tdm bo truyén: B/2

-GOc 6m cua dai 1én banh dan va banh bi dan: al, a2

B2
c
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Hinh 3.13. Théng sé hinh hoc chinh ciia bd rruvén dai



3.3.1.Dudng kinh banh dai

- BPuong kinh so bo banh dai nho:
d, = (1100 + 1300)3/P, /n,
hodc d; = (5,2 + 6,4)/T; (mm)
- Buong kinh banh dai 16n: d2=d1xux(1- &)
Trong do:

P1: cOng suét trén truc dan (kW)

T1: mémen xoan trén truc dan (Nm)

u — ti s6 truyeén,

& —hé sb truot (0,01 + 0,05)

Céc duong kinh banh dai d1 va d2 nén quy tron theo tiéu chuan, thuong chon d1 V& phia
tang, d2 vé phia giam.

Khi tinh toan thiét ké, chen 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.Go6c 6m dai

Goc 0m al nho s& anh huong kha niang kéo cua dai, do d6 can thoa man diéu kién sau:
+ D6i v6i dai det: al > 150°
+ P4i V6i dai hinh thang: ol > 120° (do cd thc dung chém cua dai voi ranh banh dai)
T hinh 3.13tacé:al =n—f

Vésin—=d2_dl FiEbénénEzsi E=d2_d1
2 2a 2 2 2 2a
d, —d d, —d
B = EE l_"ﬂ'1=?T— 2 l(rad]
d, —

hay a, = 180° — 57 x

Tuong tuta cod



dy — dy d, —

d
(rad)hay a, = 180° + 57 x = (dd)

() =1 +
e

3.3.3.Chiéu dai daiva khoang cach truc

1. Chiéu dai tinh toan cia day dai L (mm)
Ta c6: Ltt =2.a.cos(p/2) + 0,5.x.(d2 +dl) + 0,5.p.(d2 - d1)
Thong thuong B < 35°, ¢6 thé lay cos(p/2)~1 — p¥/8

. (d +d,) + (ds — dl)2

2lu~2.at+— 4.a

2. Chidu dai can thiétcia day dai Ltt (mm)

- P61 v6i dai det sau khi tinh L can chon chiéu dai can thiét cua day dai tang theo tir
100 + 400mm dé nbi dai.

Ltt =L+(100—400) (mm)

- P4i Voi dai thang Ltc phai chon theo tiéu chuan (Ltc > L). Sau d6 tinh lai khoang

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

2
ooty _matd) ‘”L——H' S dl)] —2.(dy — d)? b Gmm)

4 2

K+ VT
Hoica = 2 (mm)
(s +d dy —d
V&Ek=L—¥(mm] ﬂ=%(mm)

Vi du 1: Cho bo truyén dai nhu hinh 3.14, xac dinh géc 6m al, a2 va tinh chiéu
dai can thiét L cua dai trong truong hop dai thang va dai det.

Bai giai:



1)Go6c 6m dai banh dai nho:

d, —d
a, = 1300—5?.M

a
(250 —90)

= 180° — 57.———— = 148,55°
290

hoac a1 = 2,59 rad, suy ra a2z = 3,693 rad.

2) Chiéu dai tinh toan cua dai:

Hinh 3.14
w.(d, +d;)  (d,—d,)? 7. (250 +90) (250 — 90)?
L, =2 + = 2290 +
e = L0 2 4.a 2 +t 71290

= 1136,1 mm

Chiéu dai can thiét:
- Pai thang: chon day dai tiéu chuan c6 L=1250mm
- Pai det: L=Ltt+(100—400)=1300mm
3.4.PONG HOC BO TRUYEN DAI
3.4.1. Van toc caa b truyén dong dai
Vi ¢6 hién tuong truot nén van tdc vong V2 cua banh bi dan cham hon van téc vong vi
cua banh dan: v2=(1- &).vl
Trong d6 & 1a hé s truot, c6 gia tritir 0,01 + 0,05
+ Pai vai cao su hoac vai = 0,01

+ Dai da = 0,015



- Van toc duoc xac dinh theo

cong thire:
= .. 1y
| = —
60.1000
_ IT. dz. mns (me)
Y2 = 60.1000

) _Hinh 3.15. Vin tée vong trong bi truyén dai
d1, d2: Puong kinh banh dai dan va bi dan (mm)
nl, n2: s vong quay banh dai dan va bi dan (vong/phut)

Van tdc tét nhat nam trong khoang 20+25 m/s. Van toc >30 m/s xay ra hién tugng dao
dong xodn, tang lyc ly tim, nong day dai, giam tudi tho VA hiéu suat bo truyén. Van tc <
5 m/s khéng nén dung bo truyén dai
3.4.2. Ti sb truyén bo truyén dong dai

Trong thuc té dai bi truot do d6 ta co:

i;ig:—rul} vy = vy = (1 — &)1y (3.10)
iy = (- dymy pu == (3.11)
n, dy(1-%)
Néu dai khéng bi truot (I tuong):
BN e dmmdmou=t=2 (312)
d= V2 n, d,

3.4.3. Hién tuong truot dai va diéu kién dé khong xay ra truot dai

Hinh 3.16. Cung truot giita dai va banh dai



1. Truot hinh hoc: xay ra khi dai chua 1am viéc V& véi tac dung cua luc cing ban dau FO
gitra dai va banh dai sinh ra lyc ma sat, dai bi gian dai va trugt trén banh dai.

2. Trugt dan hoi: khi bo truyén 1am viéc, do luc F1>F2 nén do6 bién dang dai khi vao dai
|én hon d6 bién dang dai khi ra dai 11>12. Do d6, khi vao tiép x(c voi banh dan, dai s& bi
co lai gay nén hién tugng truot dan hdi vd chuyén dong cham hon banh dan. Trén banh bi
dan thi nguoc lai. Su truot dan hdi khdng xay ra trén toan bo cung 6m al va a2, chi xay ra
trén mot phan cua cac cung altva o2t.

3. Truot tron: xay ra khi moment truyén Ién hon moment ma sat (lyc vong 16n hon luc
ma sat). Vay truot tron 1a hién twong xay ra khi b truyén bi qua tai, banh bi dan ding lai
va hiéu suat cia bo truyén bang khong.

g e -1

. F
Hé so kéo: w=——=—-=

?J-.r;u ZfTU E:..:rz + I.

v, —V,

Hé s trurot & = N
1

5.5. LUC TAC DONG LEN TRUC BO TRUYEN DONG DAI

5.5.1. Luc vong

- Khi b truyén chua 1am viéc, dé tao nén luc ma sat giira dai va banh dai, can phai cing
dai v6i luc cing ban dau FO. - Khi cing dai xuit hién luc cing ban dau FO=coxA (A: dién

tich mat cat ngang cua day dai)



Pai det: 6o < 1,8
MPa Dai thang: co < 1,5 MPa
- Khi bo truyén 1am viéc, banh dan chiju tac dung cua

mémen xoin Ti. Trén nhanh dan (1a nhanh truyén

chuyén dong cho banh bi dan) luc s& tiang 1én 1 F1, \
Hinh 3.18. Luc cang ban dau khi b

trén nhanh bi dan (1a nhanh chay theo banh bi dan) 3 ks
truyén chuwa lam viéc

luc s& giam xudng con Fa. (Hinh 3.19)

Ta c6 luc vong
2.7, 1000.pP
d, T v
Trong do: Fi: luc vong c6 ich (N) P: cong

Fr=F]__F2=

p Hinh 3.19 Lyc tac dung lén truc F
T, =?l.(F1—F2) (3.14)

v: van toc vong cua banh dai (m/s)
Ti: moment xodn trén truc

Pé tim quan hé giita luc FO v6i F1, F2 ta bo qua luc ly thm va gia thuyét vat liéu dai tuan
theo dinh luat Huc (Hook), khi dai chiu tai trong ngoai lugng dan trén nhanh dan bang

lugng co trén nhanh bi dan nghia 1a:

Fi+F =2Fh=F =F+05F.vaF:=F; ﬂ,SFl

Luc tac dung Ién truc banh dai (luc hudng tdm Fr) nhu hinh 3.19 duogc tinh nhu sau:\
E. = 2. F,.sin(a,/2)
hodc Fr = 3.F0.sin(a1/2) (khi bo truyén khdng c6 bo phan cing dai)
Vo1 al: géc O6m trén banh dai nhd.
Cong thic Euler khi tinh dén lyc quén tinh ly tam

F]_'_Fp
FE_FE

ef® =

Fv 1a luc cang phu do luc quan tinh ly tdm, c0 gia tri la Fv = gmx\2



Néu bo qua luc cang phu (Fv =0) thi F1 = F2.e fo voi f 1a hé s6 ma sat, a 1a goc 6m Ddi
Vo1 dai thang ta thay:

fr=_oxsy

sin-z

(v = 36"+ 40° la goc dinh cua dai thang)
Tur trén = lyc vong c¢d ich tinh theo cong thirc

-

el -1
Fp=2(F - F{Jm
Lyc trén nhanh dan (nhanh cing)
el®
Fl:Ftef“—l-l-F” A s X . .
Luc ~ trén nhanh bi dan (nhanh chung)
1
F,=F,——+F,

Diéu kién lyc cang ban dau dé khong xay ra trugt tron 1a

Khi tinh cac luc c6 thé bo qua luc cing phu Fv.
5.5.2.Moment xodn trén banh dan
Ta co:

d
T, = F,.?l (3.21)

hoic:

d
T, = (F, — Fz).?l (3.22)

Hinh 3.20. Moment xodn trén bdnh dan



CHUONG 4. BO TRUYEN DONG XICH

4.1. KHAINIEM CHUNG
4.1.1.Nguyén lilam viéc cla truyén ddngxich

Pia xich dan quay, rang cua dia xich day cac mat xich chuyén dong theo. Day xich
chuyén dong, cac mat xich day ring cua dia xich bi dan chuyén dong, dia xich 2 quay.

Nhu vay chuyén dong da duoc truyén tir banh dan sang banh bi dan nho sy an khop
ctia rang dia xich vdi cac mat xich. Truyén dong bang an khop, nén trong bo truyén xich
hau nhu khong c6 hién tugng truot. Van tdc trung binh ciia banh bi dan va ti sé truyén
trung binh cua bo truyén xich khong thay doi.
1.2. CAutao bo truyén dong xich

Hinh 4.1. B truyén xich



Cau tao chinh cua bo truyén xich ¢6 3 bo phan chinh: dia dan 1,diabi dan 2 va xich 3
(hinh 4.1). Ngoai ra, tuy truong hop, c6 thé ¢ thém bd phan cang xich, bo phan bdi tron,
hop che. C4 khi ding mot xich dé truyén dong tir dia dan sang nhiéu dia bi dan. + Dia
xich dan 1, c6 duong kinh tinh toan 1a di 13p trén truc I, quay voi s6 vong quay ni, cong
Sut truyén dong P1, md men xoan trén truc Ti. Bia xich c6 ring tuong ty nhu banh ring.
Trong quéa trinh truyén dong, rang dia xich an khép V6i cac mat xich, tuong ty nhu banh
rang an khép Vvoi thanh rang.
+ Pia xich bi dan 2, c6 duwong kinh dz, duoc 1ap trén truc bi dan I, quay voi s6 vong quay
n2, céng suat truyén dong P2, md men xoan trén truc To.
+ Day xich 3 lakhau trung gian, mac vong qua hai dia xich. Day xich gdbm nhiéu mat
xich dugc ndi véi nhau. Cac miét xich xoay quanh khép ban 18, khi vao an khop Véi ring
dia xich.
1.3. Phan loai b truyén dong xich
Tuy theo cau tao, xich dugc chia

thanh cac loai: Xich con lan, xich éng,

xich rang ] ~l
. \ - = \ ' Hinh4.2. Bé truyén
| \ / ¢6 3 dia bi dan

Hinh 4.3. Xich con lan



SRS R
&

Hinh 4.6. Xich rang

4.1.4. Uu va nhuoc diém va pham vi s&t dung cla bd truyén dong xich
1. Uu diém
- C6 thé truyén chuyén dong gitra cac truc khé xa nhau (Amax = 8 m).
- Kha ning tai cao hon dai. - Hiéu sut truyén dong cao hon so voi dai, dat
1=0.96+0.98.
- Lyc tac dung 1&n truc nho hon so vai truyén dong dai vi luc cang ban dau khdng 16n.
- C6 thé truyén chuyén dong va cdng suat cing mot lac dén nhiéu truc.
- Khdng xay ra su truot nén ty sé truyén i khong doi.
- Kich thuéc nho so Véi truyén dong dai.
2. Nhuoe diém

- Gia thanh tuong d6i cao vi két cau phuc tap.



- C6 nhiéu tiéng on khi 1am viéc.

- Van téc tic thoi cua xich va dia bi dan thay doi theo thoi gian (khéng on dinh).

- Yéu cau chdm soc thuong xuyén (bdi trom, ...) va phuc tap hon so voi bo truyén dai.
- Chéng bi mon khi 1am viéc noi nhiéu bui va bdi tron khong tot.

3. Pham vi s dung

- Khoang céch truc xa d¢én 8m

- Dan d6ng cho nhiéu dia xich

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

- B truyén xich duoc ding nhiéu trong c4c may ndng nghiép, may van chuyén, va trong
tay may.

4.2. THONG SO HINH HOC CUA BO TRUYEN DONG XICH

4.2.1.Budc xich
Budc xich pC, mm duoc tiéu chuan hoa. Ciing 1a budc cua rang dia xich trén vong
tron di qua tdm céc chét.

Budc xich pC c6 gia tritir 12, 7+50,8 mm, c6 thé chon theo bang 4.2

Hinh 4.7. Thong sé hinh hoc ctia bé truyén xich

4.2.2.Dfa xich
- Puong kinh tinh todn ciia dia xich dan 14 d1 va cua diabi dan 1a d2; ciing chinh 1a
duong kinh vong chia cua dia xich, mm; 1a dudng kinh cua vong tron di qua tAm céc chét

(Hinh 4.7). BPuong kinh vong chia cua dia tinh theo cong thirc:



P _PpL
d=—g0~ 7 (mm)
SIHT

Z: sb rang dia xich; pC: budc xich (tiéu chuan)
- Puong kinh vong tron chan rang dia xich dfl, df2, mm.
- Buong kich vong tron dinh rang dal, da2, mm.

180
d, = pc (ﬂj 5+ cnth) (mm)

- S6 rang cua dia xich din Z1 cua dia xich bi dan Z2.
- Budc xich pC, mm, 13 budc cia rang dia xich trén vong tron di qua tim céc chét.
- S6 mat cua day xich X ludn 1a s6 chin, dé dé dang néi voi nhau. S6 mit xich: X=L/pc -
Khoang céch truc a, 1a khoang cach gitra tAm dia xich dan va dia bi dan; mm
Vi du 1: Xéc dinh céc kich thudc chi yéu cua dia xich c6 so rang 1a z=15 va budc xich
pC=12,7 mm.
Bai giai
1) Vong tron chia cua dia xich di qua tim ban dau:
= P B 12,7
~ sin(180/z) ~ sin(180/15)
2) Buong kinh vong ngoai dia xich:
da = pe.(0,5 + cotg(180/z))
da = 12,7(0,5+cotg(180/15) = 66,1 mm

= 61,08(mm)

4.2.3.S6rangdiaxich
- SO rang dia dan Z1: tra theo bang 4.2.
Bing 4.1. Bing hwéng dan chon sé ring dia xich din Z,

Ty s0 truyén u

3-4 4-5 5-6 =6
Sﬁrﬁngzl
27127-25(25-2323-21(21-17|17-15
32132-30(30-27 |27-23(23-19|19-17

o]
I3
(F3]

Loai xich 1

=

Xich 6ng con ldn

Lad | lad
N

Xich rang




S6 rang cuia dia dan thuong chon 1a s6 18, dé chong mon xich va dia xich. Thuong nguoi
ta chon Z1min=13 + 15 khi v <2 m/s.

Déi voi bo truyén chiu tai trong va dap nén chon Zmin > 17 khi v > 2 m/s. Trong tinh
todn thiét ké chon Z1 =29 -2

- SO rang diabi dan Z2: Tinh theo cong thuc sau: Z2 = u.Z1 < Z2max

Pé tranh tudn xich: Z2max < 100+ 120 ddi v&i xich con lan, Z2max < 120+ 140: ddi V6i

Xich rang. S6 rang dia bi dan Ap, Z2 sau mot thoi gian 1am viéc xich s@
Ad =

bi mon va buéc xich sé tang sin% thém mét luwong At, khi d6 duong

kinh vOng chia s& tang mot tri sb 1a Ad theo cong thuc:

4.2.4.Khodng céch truc va sé matxich 1. S6 mét xich
- Chon so bd khoang cach truc theo cong thirc a = (30 + 50).pc
- Chiéu dai xich L theo khoang cach tryc:

n(dz +dy) (d; —dy)?
L=2a+ > + 22 (mm)

Vi ndl = pC.Z1 va nd2 = pC.Z2

Z,-2Z
—IL”ZH+—(ZZ+ZI)+(%) (mm)

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

L 2a Z, — Z\2
x=L.2al (zﬁm(:) 2
Pc  Pc 2.m a

Gia tri X dugc 1am tron s nguyén va nén chon sé chan.

2. Khoang cach truc chinh xac



o-osn(x-235): (x-215) 0 (52 cum

Pé bo truyén xich 1am viéc c6 d6 ching binh thuong, ta giam khoang céch truc a mot
khoang Aa=(0,002+0,004)a.
Tir s6 mét xich X da chon phai tinh lai chiéu dai L cua day xich theo cong thic: L = X.pc
(4.8)
Vi du 2: Bo truyén xich 6ng con lan ¢6 bude xich pc=12,7 mm, khoang céch truc so bd
a=500 mm, sé rang dia xich dan Z1=21 rang, sb ring Z2=42 riang. Xac dinh s6 mat xich
X va khoang céch truc chinh xac?

Giai bai

- 50 mit xich X duoc xac dinh theo:

L 2 7, + Z Z, — 7.2
— Xﬁ+ 2t l+(2 l),xpc

Pe D 2
X=2xa+22+21+(2'2—21)2x&
Pe 2 2Xm a
2x500 42421 42-21\* 127

- + +( ) x
12,7 2 2Xm 500

2xm a

=~ 110,5

(Gia tri X 1am tron va nén chon sb chin gan nhat (dé thuan tién ndi xich), tét nhat khéng

duoc chon 12 boi sb cua ring dia xich) — Ta chon X = 110 mat xich - Khoang céach tryc:

B Zo + 7, Zo + Z\ 2 Zo —Z1\°
=054 1 (x-24 ) o (B

42 + 21 42 + 21,2 42 — 21,2
= 0,25.12,7. (11n— )+ (11[}- ) —3.( )

2 2.m
— 496,7 (mm)
Pé bo truyén xich 1am viéc c6 d6 ching binh thuong, ta giam khoang céch truc a mot

khoang Aa=(0,002+0,004).a=((0,002+0,004).496.7=(0,99+1,99)mm 44
Vay khoang cach truc chinh xac la a=495mm



4.3.DPONGHOCCUABO TRUYEN DONG XICH

4.3.1.Van tbcva tisd truyén trung binh

V. UL ERS )
IL“‘.#!_‘____--—_-?;: 15 ‘ Van toc bo \i’1=nd1 n,
/"3'; S, I.’ AR Y truyén xich: 60000
nri
AV b S —} Pc-Zy-1my
‘E;-i{_,.'-" YA =~60000 /9
B b e md;. n;
. - Vi = ——
, ‘ 27 60000
Hinh 4.8. Van toc trung binh trong b truyén pe.Zyp.m
c- &2. Nz
xich - 60000 (m/s)

Van tdc xich cang ting thi xich cang chong mon, tai trong dong VA tiéng 6n tang. Do do
nén chon v < 15 m/s
- Ti s6 truyén cuia bo truyén xich:
n, Ez
" Ny E1

Nénchonu<§

4.3.2.Luctac dung |én truc bd truyén ddngxich

Hinh 4.9. Luc tac dung lén bo rru_vétn xich

- Lyc cang ban dau FO cua xich bang trong luong cua nhanh xich tu do:
FO = Kf.a.gm.g (4.10)
a: chiéu dai doan xich ty do gan bang khoang céch truc (m)

gm: khéi luong mot mét xich (kg/m)



g: gia téc trong truong (m/s?)

Kf: hé sb phu thudc vao do vbng cua xich, Kf = 6 khi bo truyén ndm ngang, Kf = 3 khi

goc nghiéng
- Piéu kién can bang cua dia xich:
T=-T,+FR2_pI_,
Z =-1 15 5=
Fi-F:=F:
B 1000.P;
£ Vv
Fyv = qm.v*

- Luc quan tinh ly tdm:

Gia tri F2 = FO +Fv. Vi FO va Fv tuong d6i nhé so v6i luc vong Ft, nén khi tinh toén ta
c6 thé lay gan dang F1 = F; F2= 0

- Lyc tac dung Ién 6 VA tryc: Fr = Ku.F,

Km: hé sb trong lugng xich
Km=1,15 bo truyén xich nam ngang hoic khi goc nghiéng < 40°
Km=1 b truyén thang dung.

Ft: luc vong co6 ich (N)

4.4. TRINHTU TINH TOAN THIET KE BO TRUYEN XICH
Thong sb dau vao: cong suat P1, kW; sé vong quay ni, vg/ph; ty sé truyén u.
Buéc 1. Chon loai xich phu thudc vao cdng suét truyén, van toc va diéu kién lam
viéc.
Buéc 2. Chon sé ring so b ciia dia xich din theo cong thiic
Zy=29-2xu.
Nén chon sé rang dia xich 1a s6 Ié dé xich mon déu.

Bwéc 3. Tinh sé ring dia xich 16n theo cong thirc:



Zr=uxZr i didu kien Z2 < Zamax

— Xac dinh lai chinh xac ty sb truyén bo truyén xich, sai sé ti sb truyén <3%
Buéc 4. Tinh toan cac hé sé diéu kién sit dung xich theo cong thirc:
K = Ko* Ko Ky Kp* K Ky

Céc hé s6 dwoc tinh nhu sau:

Ko: hé s6 xét dén anh huong cua vi tri bo truyén: khi duong ndi hai tdm dia xich hop
Véi duong nam ngang mot goc nhd hon 60° thi Ko=1; néu 16n hon 60° thi Ko=1, 25.

Ka: hé sé xét ¢én anh huong cua khoang céch truc hay chiéu dai xich, xich cang dai
thi s6 lan an khép ciia mdi mat xich trong mot don vi thoi gian cang it, do dé xich sé it
mon hon. Ka tra bang 4.3

Bang 4.2. Hé sé K,

a < 25%p:  |(30 = 50)>p: | (60 = 8O)=p.
K. 1,25 1 0,8

Kae: hé sb xét dén anh huong cuia kha nang diéu chinh luc cang xich: néu tryuc diéu
chinh dugc thi Ke=1; néu diéu chinh bang dia cang xich hoic con lan cing xich thi
Ka=1,1; néu truc khong diéu chinh duoc hodc khdng cé bo phan cang xich thi Ka=1,25

Kp: h¢ s6 xét dén diéu kién boi tron: néu boi tron lién tuc Ky=0,8; néu bdi tron nhd
giot Ks=1; néu bdi tron dinh ky (gian doan) thi Ks=1,5 .

K.: hé s6 tai trong dong: néu dan dong bang dong co dién va tai trong ngoai tac dong
Ién bo truyén tuong ddi ém thi K=1; néu tai trong c6 va dap (hay va dap nhe) thi
Kr=1,2+1,5; néu c6 va d¢ap manh thi K=1,8.

Kiv: hé sb xét dén ché do 1am viéc: 1am viéc mot ca thi Klv=1; 1am viéc hai ca thi
Kw=1,12; lam viéc ba ca thi Ki=1,45.

Buwéc 5. Tinh céng suit tinh toan Pt theo cong thiic:
KxK,xK
P, =
K,

HXP:IE[PJ

Trong do:
P,: cdng suét tinh toan (kW)



[P]: cong suat cho phép cua bd truyén mot diy co budc pe (tra bang 4.3)

Zo1 25
KI = ——— ,
Z, I, (hé so rang dia xich)
11
K, = 1 o
N1 (he sbs6 vong quay, gia tri no: tra bang 4. 3)

Ky: hé s6 xét dén sb ddy xich x, néu x =1, 2, 3, 4 thi Kx=1; 1,7;2,5; 3.
Bing 4.3. Lwa chon budc xich p, theo céng suit cho phép [P]

Buée Du:fmg Chidu dai Cong suit cho phép [P] khi s_f'i vong quay cia dia nho
. kinh ‘ noi, (ve/ph)
xich R ong b,,
pe, (mm) “'(’:;;i'“ (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

12,7 4,45 8,90 035 | 1,27 | 2,29 | 3,13 | 3,86 i:i i;é 120
12,7 4,45 10,11 | 045 | 1,601 | 291 | 3,98 | 4,90 5:?4 6143 5;5
15,875 5.08 11,30 | 0,57 | 2,06 | 3,72 | 5,08 | 6,26 734 8122 T;SS
15,875 5.08 13,28 | 0,75 2,70 | 4,88 | 6,67 | 8,22 9.63 1;18 *};65
19,05 5.96 17,75 1,41 | 480 | 838 | 114 | 135 153 | 169 ]i?
254 7,95 22,61 | 320 | 11,0 | 19,0 | 25,7 | 30,7 34;_; 383 | 193
31,75 9.55 2746 | 5,83 | 19,3 | 32,0 | 42,0 | 493 54;9 60.0 | 435
38.1 11,12 3546 | 10,5 | 348 | 57,7 | 75,7 | 88.9 99;2 108

44.45 12,72 37,19 | 14,7 | 43,7 | 70,6 | 883 | 101 '

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

V6i gia tri Py vira xac dinh, theo bang 4.4 ta chon budc xich pe theo ¢ot gia tri nox khi tinh
hé s6 Ka

Buéc 6. Kiém trasé vong quay téi han (bang 4.4)

Néu khong thoa thi ta tang sé ddy xich va tinh toan lai hodc thay doi loai xich

Bang 4.4. Giatri giéi han buéc xich p. theo sé vong quay n;

So vong quay, (ve/ph)
- Xich con lan Z, = 15 1250| 1000 | 900 | 800 [ 630 500 | 400 [300
- Xichring Z, = 17 3300 2650 2200 |1650] 1320

Bude xich [pe|max cho phép, (mm)] 12,7 |15,875[19.05| 25,4 |31,75|38,1|44,45|50.8

Buéc 7. Xac dinh van téc trung binh v caa xich



- Van téc v;

ny.Pe-Z4

60000 (/3

Vi=—FTr—

- Luc vong co ich:

1000 x P
— (N)

t — v
Buwéc 8. Tinh toan kiém nghiém bwéc xich

Theo cdng thic sau:

V6i [po] tra tir bang 4.5, néu khong thoa thi tang budc xich va tién hanh tinh toan lai.

Bing 4.5. Ap sudt cho phép [po]
Ap suit cho phép trong ban 1€ xich [po] (MPa) khi s6 vong quay banh xich

Birgc xich nho mi (vg/ph)

Per () = 50 200 400 600 8200 1000 1200 1600 2000
12.7+15,875| 35 3.5 28.5 26 24 225 21 185
1905254 | 35 30 26 235 21 19 17.5 - 16
31.75+38.1 35 29 24 21 18,5 16.5 15 15
4445508 35 26 21 17.5 15

- Chiéu dai xich: L = X.p;
Budéc 9. Xac dinh sé mit xich X
- Chon khoang céach truc so bo tir a=(30 + 50).pc

- Xéc dinh sé mat xich X theo cong thuc:

L 2xa z,+z Zy — Zq0\2
X == i 1+(2 1) Pc
Pc Pc 2 2xm a

(nén chon sé mét xich 12 s6 chin)

- Sau khi chon sé mat xich, phai tinh lai khoang cach truc a theo cdng thuc

Zy, + z, ( z, +.z'l)2 zz -z
=0,25 X = X =
“ %P % 2 +J 2 2><n)




Va débo truyén 1am viéc binh thuong nén giam a mot doan (0,002 + 0,004)a.

Tinh lyc tac dung Iéntruc theo cong thirc:

- Lyc t4c dung Ién truc:Fr = KuF

Km: hé s trong lugng xich
Km=1,15 khi xich nam ngang hoic khi goc nghiéng gitra duong ndi tam hai truc va
phuong nam ngang nhé hon 40°
Km=1 khi goc nghiéng dudng ndi thm hai tryc tir 40° dén vi tri thang dang.
- Xac dinh céc kich thudc bo truyén:

Théong so6 hinh hoc Cong thire
Bénh din =P XA
Buong kinh vong chia : 7
Bénh bi din d, = Fe =2
)
Banh din dat = pc%[0,5 + cotg(n /Z1)]
Buong kinh vong dinh
Banh bi dan dpo = p:*[0,5 + cotg(n /Z5)]
Chay:

Ta c6thé chon budc xich theo cong thic sau néu biét trudc [po]

> 282 x |—2K _ _ g0 x DK
Pe =2 Z\IpolK, Z,n, [po)K,

hoac cong thire rat gon: p. = 0,45 x ﬁ



CHUONGS5. TRUYEN DONG BANH RANG

5.1. KHAINIEM CHUNG

5.1.1.Pinh nghia

Bo truyén banh rang thuong cé 2 bo phan chinh:

- Banh ring din 1, c6 duong kinh d1 duoc lap trén truc dan |, quay voi s6 vong quay nl
cOng suét truyén d¢ong P1 md men xoan trén tryc T1

- Banh ring bi din 2, c6 duong kinh d2, dugc 13p trén truc bi dan 11, quay vai sé vong
quay n2, cdng suat truyén dong P2, mé men xoan trén truc T2.

- Trén banh ring co céc rang, khi truyén dong cac rang an khép véi nhau, tiép xac va day

nhau trén duong an khop

1>
el % ]
I
1 /l
}‘—\E— X =
I

Hinh 5.1. So' d6 bé truyén banh ring tru



Nguyén ly 1am viéc cua bo truyén banh rang (Hinh 5.1) ¢ thé tdm tat nhu sau: truc |
quay Véi sé vong quay nl thdng qua mdi ghép then lam cho banh ring 1 quay. Ring cua
banh 1 n khép Vi ring cia banh 2, ddy rang banh 2 chuyén dong, 1am banh 2 quay, nho
méi ghép then tryc Il quay v6i s6 vOng quay n2.
5.1.3.Uunhugcdiémva pham vis dung
1 Uu diém
- Kich thudc nho, kha nang tai 16n;
- Ti s6 truyén khong d6i; - Hiéu suét cao, c6 thé dat toi 97 + 99%;
- Tudi tho cao, 1am viéc tin cay trong pham vi cong suit, tc do va ty so truyén kha rong.
2. Nhwoc diém
- Ché tao tuong ddi phic tap.
- Boi hoi do chinh xac cao.
- C6 nhiéu tiéng on khi van toc lon.
- Chiu va dap kém.
3. Pham vi sir dung
Bo truyén banh rang duoc sir dung nhiéu nhat so véi cac bo truyén co khi khac. N6 duoc
st dung trong hau hét céc loai may. Truyén dong banh ring duoc ung dung rong réi trong
linh vuc co khi: tir ddng hd, khi cu dén cac may hang ning V.v...
Bo truyén banh ring co thé:
- Truyén céng suét rat nho (0,1kW): dung cu do
- Truyén cong suat kha Ion (300 KW): cac may mo, may xay dung, may lam duong
- Truyén cong suat rat I6n (100.000 kW): bo truyén ding trong cac nha may phat dién
- Van tdc dat dugc 140 m/s hoac c6 thé cao hon.
- Ti sé truyén (cua mot cip banh rang) cd thé tir 1 dén 10 hoac cd thé cao hon
5.2. TRUYEN DONG CUAHE THONG BANH RANG
5.2.1.Tisé truyén cla cdp banh ring an khép

Ti sb truyeén:



Wy Iy Ly
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Ni: s6 vOng quay cuia banh ring dan (vOng/phut);
N2: s6 vOng quay cuia banh rang bi dan (vOng/pht).
Z1: s6 rang cua banh rang dan;

Z>: s6 rang cua banh rang bi dan

small gear
outer half shaft

propeller shaft larae aear

Hinh 5.10: Hé banh rang Hinh 5.11: Hé banh rang khong gian

5.2.2.Tisétruyén cla hé théng banh rang thudng
Ti sb truyén giira hai truc quay 1 va nlaty s van toc goc cua hai truc quay do:
W; Ny

Uy = — = —

w, n,

5.2.3.Ti sb truy@n clia hé théng banh rang hanh tinh — visai

a) b) c) d) e
Hinh 5.12: Hé banh rang hanh tinh - vi sai

Cdng thic cua hé vi sai la (hinh 5.12b):
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5.3. THONG SO HINH HOC CUA BO TRUYEN DONG BANH RANG
5.3.1. Thong so6 hinh hoc bd truyén banh ring tru ring thing
- Budc rang trén duong kinh vong chia t: ky hiéu t (mm), bang budc cua thanh ring.
- M6 dun m: M6 dun cua rang banh rang, ky hi¢u lam, don vi do la mm. Cac banh rang
¢ cung mo dun sé& dn khép duoc Vi nhau. Gid tri cua mé dun m dugc ldy theo ddy s6
tiéu chuan, dé han ché s6 luong dao gia cong banh ring sir dung trong thuc té. m = t/x gia
tri m duoc tiéu chuan hoa theo cc day sb sau:
Day 1:1;1,25;1,5;2;25;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
- S6 rang banh nhé Z1: nén chon Z1 > 17 dé tranh cat chan rang.
- S6 rang banh 16n Z2: xac dinh tir ti sb truyén
- Profil géc ao: a0=14,5°; 20°, 25° 12 théng s co ban cua bién dang ring. Cac thong sb

hinh hoc ctia banh rang tru rang thang theo bang 5.1



Tén goi Ky hiéu Cong thirc tinh
Mo dun m Theo tiéu chuan TCVN 2257-77
Ti '56 truyén o | a7,
(dau —: an khép ngoai; dau +: an khop trong u(i) (u=+—=+-
Dung dé xéac dinh chiéu quay cua truc) : *
Duong kinh vong chia d d=m.Z
Chiéu cao dinh ring h, h.=m
Chiéu cao chén ring h¢ h=1,25.m
Chiéu cao ring h h=h,+h=2,25.m
Duéng kinh vong dinh da de=m.(Z + 2)
Puong kinh vong chin dr de=m(Z - 2.5)
Bude rang t t=m.m
Khoang cach tam cua hai banh rang an khap . _dyt+d; m (Z, +2,)
(dau +: an khép ngoai; dau —: in khop trong) " Aw =—>5 = 2

5.3.2.Théng sé hinh hoc b6 truyén banh rang tru rang nghiéng

Bo truyén banh rang tru ring nghiéng c6 mot bo théng sb twong tw nhur bo truyén banh
rang tru ring thang, duoc tinh trén mat dau ciia banh rang (mat phang wudng goc Véi truc
banh rang). Mot s6 thdng sé duoc xac dinh trén mat phang phap tuyén n-n, wudng goc véi

phuong cua rang
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Hinh 5.15. Kich thudc bé truyén banh

rdang tru rang nghiéng

A

NN

.

Hinh 5.16. Cac buoce rang cua banh rdang tru

rang nghiéng

- Goi B lagoc nghiéng cia rang (goc lam bdi phuong rang va dwong sinh cia mat try).

Phuong ring c6 thé nghiéng trai hoac nghiéng phai, gia tri cia B; c6 diéu kién 8°<p<20°

d6ivoi banh ring try ring nghiéng va 30°<B< 40° d6i voi banh ring chit V.

- Bu6c ngang py: 1a bude do trong tiét dién wudng goc véi tryc banh ring,

- Bu6c phéap pn: 12 budc do trong tiét dién wudng goc v6i phuong cuia ring,

- Mddun ngang mg: 1a médun do trong tiét dién wubng goc voi truc banh ring,

- Mddun phap my: 1a médun do trong tiét dién wubng goc voi phuong cua ring (hinh

5.16). Ta c6 quan hé: pn=ptcosp; mn=m:cosp

- D6i véi bo truyén banh rang tru rang nghiéng, gia tri mn duoc tiéu chuan hda. Céc gia

tri tinh toan thi tinh theo m:



Bang 5.2. Cac thing sé hinh hoc cia banh rang tru ring nghiéng

(dau +: an khép ngoai; dau — an khép trong)

Tén goi Ky hiéu Cong thire tinh
Mo dun m Theo tiéu chuan TCVN 2257-77
Ti s6 truyén u (i) u= o = E—z
n, Z
Pudng kinh vong chia 4 |d=22
cosf?
Chiéu cao dinh ring ha ha=mn
Chiéu cao chén ring hr hr=1,25.mx
Chiéu cao ring h h =hathr=2,25.m
Puong kinh vong dinh d, d,=d;+2m,
Pudng kinh vong chin dr dr=di-2,5.ma,
Buée rang t t=mm
Khoang cach tam cuia hai banh rang an khap o P (Z,+2,) _ m (Z, +Z,)

" 2 2cosfi

5.4.LUCTACDUNG LEN BO TRUYEN DONG BANH RANG

1. Luc phép tuyén F,:nam trén mat phang phap tring voi mat ngang va phan tich

thanh 2 thanh phan 1 lyc vong Ft va luc hubng tam Fr

-Giatr: F =

COsL

Véi o goi 1a goc an khép, banh ring tiéu chuan thong thuong a=200

2. Luc vong Ft;

- Piém dit tai vi tri dn khép

- Chiéu nguoc chiéu chuyén dong cia banh ring

- Do 16n:

3. Lwe hwong tam Fpy
- Biém dit tai vi tri an khép

—Chiéu huéng vao tam banh ring




- Gid tri: Fr1 = Fr2 = Fu.tgo

| —A2

Hinh 5.18. Luc trong b truyén bdnh rang
tru rang thing

5.4.2.Luctdc dung |&n bd truyén d6ng banh rang tru rang nghiéng
D4i voi bo truyén banh ring try ring nghiéng, gom c6 cac luc tac dung sau:
1. Luc phap tuyén F,:nam trong mat phang phap tuyén va phan tich thanh 3 thanh
phan F, Fr, Fa

. F
-Glaatri: F,=—F——
© cosa.cosfi

2. Lwc vong Fy
- Piém dit tai vi tri an khop
- Chiéu nguoc chiéu chuyén dong cia banh ring

- Do lon:

dl dE m.ll'zl
3. Lwe hwong tdm Fy
- Biém dat tai Vi tri an khép

- Chiéu huéng vao tam banh rang
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Hinh 5.19. Lirc trong b truyén banh rang tru
rang nghiéng
4. Lwe hwong tém Fy;
- Piém dit tai vi tri an khop
- Chiéu huéng vao mat ring 1am viéc
- Gia tri: Fa1 = Fa2 = Fu tgP
5.4.3.Lyctdc dung |&n bd truyén dong banh rang con rang thang
-Luc téc dung 1én bo truyén banh rang con dugc phan tich thanh 3 phan:
1. Luc vOng: Fu tac dung 1én truc dan I, luc Frz tac dung 1én truc 1.
- Piém dat: vi tri an khdp - Phuong cua Fu VA Frz tring voi duong tiép tuyén
chung cua hai vong lan. Chiéu cua Fu nguoc VGi chiéu quay ni, chiéu cua Frz cling voi
chiéu quay n;

- Gif trj Fa=Fa= 20 20
dl‘hl dr_i’:-]

2. Lwe hwéong tédm
-Diém dat: Vi tri an khép
-Phuong chiéu: Fri tac dung I1én tryc I, vubng goc véi truc I va huéng vé phia tryc I.

Lyc hudng tdm Fr2 wudng goc voi truc IT va huéng vé phia truc L.



- Gia tri: Frn= Fu.tga.cosa. Fr2 = Fa.tgo.coso..

3. Luc doc truc

- Biém dat: vi tri an khop

- Phuong chiéu: Fa1 téc dung Ién truc I, song song vai truc I. Luc doc truc Fa2 song song
v6i truc 1. Chiéu cua luc Fa huéng V& day 16n cua banh dan, chiéu cua Fa ludn ludn
huéng Vé phia day 16n ciia banh bj dan.

-Giatri: Far=Fuatgasin pir=Fn  Fa= Fao.tgosin ¢2= Fn.



CHUONG 6. BOTRUYENDONG TRUCVIT
6.1. KHAINIEM CHUNG
6.1.1. Nguyén ly |am viéc cGa b6 truyén dong truc vit-banh vit
Truyén dong truc vit thuoc loai truyén dong banh rang dic biét dung dé truyén
chuyén dong quay Va tai trong giira hai truc chéo nhau, gdc giira hai truc thuong 1a 90°.
Tryc vit 1a mot truc ¢6 nhiéu vong ren, thudng bang thép. Banh vit c6 ciu tao tuong tu
banh ring nghiéng nhung dang ring khac, mat chan rang 1a mot phan cua mat xuyén,
thuong 1am bang hop kim mau.
6.2.THONG SO HINHHQC CUABO TRUYEN TRUC VIT ACSIMET
- Modun m
m =t/ (mm)
t: budc ren truc vit = budc ren banh vit
Gi4 tri m duoc tiéu chuan hod theo hai ddy theo tht tu 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
- Goc profin ren truc vit: o = 20° (do trong tiét dién doc truc cua tryc vit)
- Hé s6 dwong kinh truc vit g: chon theo tiéu chuan tuy theo modun m.
Gia tri q duoc tiéu chuan hod theo hai ddy theo thtr ty wu tién sau:
Day 1:8; 10; 12,5; 16; 20; 25;
Day 2:7,1;75;9;11,2;12; 14, 18; 22 4,



6.4. LUCTACDUNG

6.4.1. Lyc tdc dung

Khi bo truyén 1am viéc, truc va 6 mang truc vit vd banh vit chiu tac dung cua nhiing

luc sau (Hinh 6.5).
|
PE
' |

Fu
Fu'l

ad
I k’!‘:_
=

1. Luc vong Fy: Fy tac dung 1én truc dan 1, luc Fie tac dung 1én tryc 1.

=N

@l@

- Piém dit: vi tri an khép

- Phuwong chiéu: Phuong cua Fu tiép tuyén v6i vong lan truc vit, phuong cua Ft2 tiép
tuyén v6i vong lan ciia banh vit. Chiéu cua Fu nguoc VGi chiéu quay ni, chiéu cua Fr
cling Véi chiéu quay ne.

- Gia tricua Fuva Fe
=20 5, =
tl d] » TH2 dz
uan hé gitra Fi1 va Fi2 dugc xac dinh: Fu=Feo. tg(y + @)
Trong d6 ¢ 1a goc ma sét trén bé mit tiép xUc cua ren truc vit va rang banh vit;
v: GOC nang ren truc vit
T1 T2 : Mdmen xoin trén truc dan va truc bi dan; (Nmm)
D1 d2 : Buong kinh vong chia cua tryc vit va banh vit (mm)
2. Lwe hwong tam Fr:
- Piém dat: vi tri an khop
- Phwong chiéu: Fr tac dung Iéntryuc I, wubng gdc véi truc I va hudng vé phia truc I.

Lyc hudng tdm Fr2 wudng goc voi truc IT va huéng vé phia truc L.



- Gia tri: Fr1 = Fr2 = Fu. tgu/cosi.

3. Luc doc truc Fa
- Piém ait: vi trian khép
- Phwong chiéu: Far tAc dung lén truc I, song song vai truc I. Luc doc truc Fa2 song song
Véi truc 1. Chiéu cta luc Fa1, Fa2 phu thudoc vao chiéu quay va chiéu nghiéng cua duong
ren. Gia tri cua luc doc truc:
- Gia tri:
Fu1=F»=2.T:/d;
Fa2=Fu=2.Ti/d:

Luc Fa1 tac dung 18n tryuc vit c6 gia tri rat 16n, d& 1am tryc vit mat 6n dinh



CHUONG 7. VAN DUNG KIEN THUC GIAIl BAI TAP
KET THUC HQC PHAN
PE 29
BAI 1. (3,0 diém)
Cho bd truyén dai det c6 cong suat P1=10 KW; sé vong quay banh din n1=980
vong/phut; ty
so truyén u=3; dwong kinh banh din d1=180mm, lwc cing ban dau FO=900N va
khoang céch truc
a=1600mm. Bé qua hién twgng trwet tron va lwce cang phu Fv. Hay xac dinh:
a. Géc 6m dai 01 va chiéudai can thiét cia day dai L?(0,75d)
b. Van toc v1; lwc vong Ft; luc tac dung 18n 6 tru Fr. (0,75d)
c. Hé s6 ma sat f tdi thiéu dé khong xay ra hién twong truet tron (0,5d)
d. Néu thay dai det bing dai thang, xac dinh chiéudai ddy dai L theo tiéu chuin va
tinh lai
khoang cach truc chinh xac? (1,0 d)
Bai lam
a/ Puong kinh banh dan d2

a2
u_ = f—
a1l

> 3=
180

=>d, =540
Go6c Om dai:
d2—-d1
a

540-180
1600

= 167,175°

Chiéu dai tinh toan cua day dai Li:

al=180-57.

=180-57.

(d1+d2) + (d2—-d1)2
4.a
(540+180)2 + (540—180)2
4.1600

Li=2.a+m

=2.1600+




=4351,2 (mm)
Chon L = Lit+ (100-400)
L =4351,2-4751,2

b) van tc
m.dld2 _ m.180.980

V= = = 6.23 (m/s)
60000 60000
Luc vong
Ft - 1000.P - 1000.10: 1083 .4 (N)
v 9.23

Luc tac dung 1&n 6 truc
= 2.Fo. sin(%)

Fr = 2.900.sin( %)

BAI 2. (2,25 diém)

Bo truyén xich dng con lin c6 céc thong sb sau: khoang cach truc a=1000 mm, budc xich

pc=19,05 mm; cdng suat truyén dong P=10 kW; sd ring dia xich din Z1=23 ring; ti $6

truyén

u=3; s6 vong quay banh dan n1=250 vong/phut. Xéc dinh:

a. S6 rang dia xich dan, duong kinh vong chia dia xich dan va bj dan, sé mat xich X c6

xét
dén diéu kién ndi xich d& dang ? (1,25d)

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

bai lam

a) Sb6 wong Z»
U= Z=> 7,=1u.2:=3.23
Z1

Z>= 69 rang



buong kinh vong chia

pc.Z2_ 15.05.69

di =

=418,40 (mm)

T T -
so mat xich
2a  Z1+72 ,72-71 c
= + +( )2 pe
19.05 2 271 a
_ 21000 = 23+69 69—23)2

X = + + (

19.05 2
= 152.007 (mm)
Chon mét xich X =152 mm
b) Van tc

_ pcZinl _ 19,05.23.250

19.05
1000

2T

= 1.82(mls)
60000 60000
Luc vong F
Ft - 1000.P - 1000.10 = 54945 (N)
%4 1.82

Luc tac dung 18n 6 truc

Fr= km = 1.15 b0 truyén nam ngang

.= 1.15. 5494.5 (N)

r=6318,675 (N)
BAI 3. (2,5 diém)
Cho bo truyén banh ring tru rang nghiéng tiéu chuan in
khdp ngoai nhu hinh bén dudi truyén md men xoan
T1=80000Nmm, c6 khoang céch truc aw=300mm, sd ring
7Z1=20 rang, Z2=75 rang, goc an khép a = 20°, cac banh rang
khong dich chinh, 2 banh rang an khdp ngoai. Hay xac dinh
a. Mo dun phép tuyén mn va goc nghiéng rang p? (1,25d)

b. Phén tich va tinh gia tri cac luctac dung Ién Ién cap
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banh rang trén da cho. (1,25 @)
bai lam

Khoang céach truc chinh xac aw

Z1+272
aw = Mn.
2.aw
20+75
<=>¢0s B = Mq.( 2.300) (1)

Tacod:20°>/8>8°
=>c0s8° >/ cos B >/ c0s20° (2)

Thay (1) vao (2)tacé

2.300.cos8° 2.300.cos20°
——— > Mh > —
20+75 20+75

=>6,2>my,>59
Vay mo dun phap mn =6.1 mm

Goc nghiéng rang

Cos g = 2EH73)_ 45 o0

2.300

=>cos f =15,02°
b) gia tri luc

Luc vong F

2.T1+cospf
Fe=Fo=———

mn.Z1l



__ 2.80000+cosf

6.1.20
= 13115N
Luc hudng tam
F=F = Ftl.tga
cosf

_ 1311,5.tan20°
c0s15,02°




