Chi tiét may TS Phan Tan Tung
Chwong 6 BO TRUYEN BANH RANG

1. Khai niém chungq

Cong dung: bé truyen banh réng truyén
chuyen dong va momen xoan gitra 2 truc
gan nhau, lam viéc theo nguyén ly an khép
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Phan loai theo vi tri cac truc:

banh rang tru banh rang con

Phan loai theo sw phan bo cac rang:

=l

banh rang ngoai | banh rang trong
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Phan loai theo phwong rang so véi dwong sinh:

rang nghiéng

-

rang cong rang chir V
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Phan loai theo bién dang rang: bién dang than khai, bién dang cycloid,
bién dang Novikov
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Phan loai theo chiéu nghiéng cta ring: nghiéng trai, nghiéng phai

Nghiéng phai
Nghiéng trai

Phan loai theo hé do Iwo'ng: banh rang hé mét, banh rang hé anh
Uu diém:

* Kich thwéc nhé, kha nang tai Ion

« Ti s6 truyén khéng doi

« Hiéu suat cao, tudi tho cao

Nhwoc diém:

« Ché tao phtrc tap, doi hoi do chinh xac cao

« Gay on khi lam viéc & van téc cao
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e
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2. Théng so6 hinh hoc banh rang tru >,

{1'3. 7

2.1 Banh rang tru rang thang
Bwécrang P =7.M

Moédun m (tiéu chuan tra trang 195)
Day1:11.251522534568101216 20 25 |
Day 2: 1.1251.3751.75 2.25 2.75 o
3.54555791114 18 22

Sorang Z (Z,,,

=17)
Chiflu cao
Puwong kinh vong chia d = m.Z  4éu rang

Khoang cach truc Chabu can

chan ring
_di+d, _m(Zy+2Z,)

2 2 hadng ®inh

a
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2.2 Banh rang tru rang nghiéng
Pn

Bwéc phap p, Bwéc ngang p. = cos 7

Médun phap m_ (tiéu chuan trang 195)

My

véi [ la géc nghiéng rang
cos [

Moédun ngang m, =

banh rang nghiéng chon 8°< 5 <200
banh rang chir V chon 30°< f <400

m,Z
cos [

Pwong kinh vongchia d=m.Z =

Pbwong kinh vong dinh  d, =d +2m,
Pbwong kinh vong chdn  d; =d —2.5m,

m.(Z, +Z m.(Z, +Z
Khoang cach truc a= (24 2)= 121+ 25) 8
2 2C0S [
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3. Lwc tac dung va tai trong tinh

3.1 Phan tich lwc tac dung trong banh rang

Lwec an khép F, dwoc phan tich thanh 3 lwc theo 3 phwong vuéng goéc
nhau.

e Lwec vong F, c6 phwong vudng goc truc (khéng cat truc)

2T
dy
* Lwc hwéng tam F, c6 phwong vudng goc truc
- F tan o,
" cosp

* Lwc doc truc F, c6 phwong song song truc

F, =FKtan

|:t
Cos«,, COS f3

Lwc ankhép F, =
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Chu dong,

Fi=-Fyp
Fr1= "2
Fa1= "1 a2

10
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Chieu cua cac lwc:

e Lwc F, : trén banh dan ngwoc chiéu quay, trén banh bi dan cung chiéu
quay

e Lwc F, : luén luén hwéng vao dworng tam truc banh rang

e Lwc F, : luén luén hwéng vao mat rang lam viéc

3.3 Tai trong tinh

Tai trong tinh (dung dé tinh toan) bao gom tai trong danh nghia va tai
trong phu phat sinh trong qua trinh an khép

P=KP4, hoac T=KTy, hoac F=KF,,
Khi tinh tng suat tiép xic K=K, = K, K,y Ky,
Khi tinh (rng suat uén K=Ke= Kgg Key Kig
V&i K., Keg - hé s0 tap trung tai trong (bang 6.4)
Ky Key: h@ s0 tai trong dong (bang 6.5 va 6.6)

Kio» K, : D& s0 xét dén phan bo tai khong déu gitra cac doi rang ,,
(trang 213)
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4. Hiéu suat cta bo truyén banh rang

Hiéu suat P,

nn=—

P
Vé&i P, 1a cong suat trén truc dan
P, la cdng suat trén truc bi dan

Théng thwéorng doi véi
« bd truyén banh rang tru béi tron lién tuc bang dau n = 0,97+0,99
e bd truyén banh rang tru béi tron dinh ky bang mé n = 0,93+0,95
« bd truyén banh rang cén boi tron lién tuc bang dau n = 0,95+0,98

« bd truyén banh rang cén bdi tron dinh ky bang m& n = 0,92+0,94

12
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5. Vat liéu va nhiét luyén banh rang

Yéu cau: do bén cao, dd ctrng cao,ré tien
Vat lieu: thwwroong chon gang hoac thép (cacbon, hop kim)
Nhiét luyén: thwong hoa, toéi cai thién (HB<350)
toi thé tich, toi bé mat, tham than, nito (HB>350)
DPac diem:
« HB<350 cat got sau nhiét luyén nén khdng can gia cong tinh lai
« HB>350 nhiét luyén sau cat got nén can gia cong tinh lai sau nhiét luyén
« Dé chay mén totthi  H, > H, + (10~15)HB

13
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6. ’ng suat cho phép

6.1 'ng suat tiép xuc
 Thép

. . OngHL
Khi tinh toan thiét k& |on |= ooniim

SH

V&i Ggyjim» Sy tra bang 6.13

o N N, o =30HB**
hé sé tudithg Ky =My —FO Vi

(néu K, <1 chon K, =1)

3
, , T.
Néu tai thay déi theo bac N, = GOCZ( | j n;t.

max

KHLZRZV K| KXH

SH

Khi tinh toan kiém nghiém low 1= oomiim

14
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« Banh rang tru rang thang
 Banh rang tru rang nghiéng
Gang

Gang xam

Gang c6 do bén cao

* Phi kim loai

Tectolic

Lignofon

[on] = min([oy,].[042])

[on] = 0,45([o ]+ o,])

[5,] = 1.5 HB
[6,] = 1.8 HB

[5,,] = 45 ~ 60 MPa
[5,,] = 50 ~ 60 MPa

15
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6.2 'ng suat uén

*Thép

. g , . X X KFL
Khi tinh toan thiet ke [0,: ]: O0Elim—
V&i 6,0, Se tra bang 6.13 SF

aA X R N FO v . 6
hé s6 tudi tho Kel =Mr véi N, =5.10
(néu K. <1 chon K., =1) Nre Mg = 6 khi HB<350

mg =9 khi HB>350

m
, : T. )"
Néu tai thay doi theo bac N = 60c2( | ] n;t.

MmaXx
Kg YrY, YK
Khi tinh toan kiém nghiém [UF]ZGOF“m FL RSX o *FC
F
01
° [s]Ko

« Phi kim loai |oF |=15+20 MPa 16
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7. Dang hong va chi tiéu tinh

7.1 Dang héng
C6 5 dang héng xay ra trong bd truyén banh rang

* Tréc ro bé mat rang do sw thay doi ciia tpng suat tiép xuc

17

Tréc ré bé mat
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« Gay rang do qua tai hoic do sw thay déi cua rng suat uén




Chi tiét may TS Phan Tan Tunc

 Mon rang do trwot bién dang

« Dinh rén\cj do nhiét do va ap suat cuc bd cao tai vung tiép xﬁc
« Bong bé mat rang do nhiét luyén kém

- Bién dang déo bé mit rang do co tinh vat liéu kém

Dang héng co’ ban: tréc ré bé mat va gay rang do moi

7.2 Chi tiéu tinh

Tinh theo trng suat tiép xuc deé tranh tréc ré bé mat rang

19

Tinh theo tpng suat uén dé tranh gay rang do mdi uén
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Trwérng hop bo truyén dwoc che kin va boi tron tot

flank pittinig -
sufface faligue

« Thiét ké theo chi tiéu tiép xuc

« Kiém tra bén theo chi tiéu uén i
S phat cracking -

Trwong hop bo truyéen de ho va boi tron kém /he@ngrmigue

« Thiét ké theo chi tiéu uén
« Kiém tra bén theo chi tiéu tiép xuc

8. Tinh bén bd truyén banh rang tru ring thang

8.1 Tinh theo chi tiéu tiép xuc
Tinh (rng suat tiép xdc khi F,, & vi tri tdm an khép

Cdng thirc Hetz cho 2 hinh tru tiép xitc ngoai

OH :ZMW/(QJI—InOg[GH]

Hé so6 vat liéu v _\/ 2B E,
v =
By (1— ui) + By (- 115) 2
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Ban kinh cong twong dwong

1 1 1 2 2 2 u#xl
+ + X

p p, p d,sina d,sina d, usina

Tai trong phan bo
_ KH |:n

On

3

=0 w

a

2
= . _ Kyk _ 2KyTZ;
" I, cosa b,d,, Ccosa

Thay tat ca vao céng thirc Hetz

21
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Cong thirc kiém tra bén

ZuZuZ. 2K, T,(ux1
oy = I\/Id H g\/ Hbl(u )g[aH]
wl Wu
Vit lidu thép — thep <M — 2/°VMPa
4- 4-12
7, = |2 2176 Z, =" e 2722 096
sin2a,, \[sin(2x20°) 3 3

dy,: dwérng kinh vong chia (1&n) banh rang 1

Cong thirc thiet ké (Khoang cach truc)

KugT
a,, =50(u il)s\/ il 12
Wialoy 17U
VGi y,, = b—W tra bang 6.15
a'W
22
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8.2 Tinh theo (rng suat uon

Tinh (rng suat khi lwc F, & dinh rang

F coso' .. FRsina'
t F/ =F sing'=—t—=

F' =F, cosa'=
cosa cosa

ng suat danh nghia & chan rang
o=0,-0p

Ung suat & chan rang

o= (o, —op)K,
K, : hé so tap trung (rng suat & chan rang

/ / : L
oo Rl F K, = 6Ftlzcosa _ Rsina K,
W, A b,s°cosa b,scosa

O

~ KeFR (Gmlcosa'_ msin a') « _ KeYeR

mb, \ s®cosa  SCOS« mb,, 23
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Hé s6 dang rang

V. — 6mlcosa’ msina’ K
F_ - | ]
s?cosq scosa ) °

Y. phu thudc s6 rang Z va hé so6 dich chinh x, khéng phu thuéc médun m

13.2  27.9X

Yp =347 +22 +0.092x°
Z Z
. i 5 KeFYe
Cong thirc kiem trabén o = <[og]
b,,M

2KeTYE
le';”bd [oF]

Cdng thirc thiét ké (mdé dun) m> i/
by,

Vé&i YVpd = tra bang 6.16
dWl

Thwong chon Z, =17 rang 24
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9. Tinh bén bod truyén banh rang tru ring nghiéng

9.1 Pac diém trong tinh toan
 Lam viéc ém

 Cworng do tai trong trén rang bé

« Pwérng tiép xic nam nghiéng trén mat rang

 Thay banh rang nghiéng bang banh rang tru rang thang twong dwong

d

bwong kinh banh rang twong dwong  d,, = >
cos” f3

£ Z
S0 rang banh rang twong dwong Z,=—3
cos” 3

25
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9.2 Tinh theo (rng suat tiép xtc
Cdng thire thiét ké

KusT
O
Wba[GH]u

Cdng thirc kiém tra bén

ZnZyZ, [2KyT(u=l)
b, U

OH <[ou]

dWl

2 C0S

Sin(2 x ay,,)

1.6

N
|l
\
R
I

26
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9.3 Tinh theo (rng suat uon

Cdng thire thiét ké TV VY
mn>i/ FlIiYEY Tp

le';”bd[GF]

Cdng thirc kiém tra bén

KeFYEY,Y,
O = <lo
F b m [oF]
Voi Yy =347+ 2 219X 0922
Vv ZV
Pt
80[
B
Yy =1-2—

27
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10. Truyén déng banh ring nén (TJ '
10.1 Théng sé hinh hoc e -
e M6 dun trén mat mut I&n m, e " T | o
2 . Ve e Sl R 1

(tiéu chuan trang 195) b ﬁf:‘f A 1 —
i Sé I’éng V4 E _I__d-"_:_:-"izi -‘_ 4 : -::_.--.-"_-"J;
« Pwérng kinh vong chia ngoai B 2 [ e

d, =m,Z . LY
M6 dun trung binh i 2% dz g -

My, = Mg (1-0.5pp )
* Dwong kinh vong chia trung binh ST

dp, =m,Z *

.y b ‘
‘HE SO Wpe "R thwong chon y, =0.25+0.3
e

28
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« Bé réng banh rang b

« Chieu dai dwérng sinh mat nén chia

m
R = 7(9\/212 + Z22

« Géc dinh nén chia 07+, = 90"
VA 1 Z
S, =arctan| =L |= arctan(j 5y = arctan[z] = arctan(u)
Zz u Z]_
10.2 Lwc tac dung va tai trong tinh
10.2.1 Lwc tac dung

Lwc an khép F, dwoc phan tich thanh 3 lwc theo 3 phwong vudng goc
nhau.
Lwc vong F, cé phwong vudng goéc truc (khéng cat truc)

T
Fou = Feo =

A
Lwc hwédng tam F, cé phu’o’rrrllg vuong goc truc

F=F,; =F tanacoso; 29
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Fiu=-Fy
Fa1 =- Fr2
Fr1 =- Fa2
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e Lwc doc truc
Fal — Frz — Ftl tan aSIn 51
Chieu cua cac lwc:

e Lwc F, : trén banh dan ngwoc chiéu quay, trén banh bi dan cuing chiéu
quay

e Lwc F, : luén luén hwéng vao dworng tam truc banh rang

e Lwc F, : luén luén hwéng ngwoc véi dinh non

10.2.2 Tai trong tinh

Khi tinh (rng suat tiep xuc K=K, = K, Ky,

Khi tinh (rng suat uén K=Kg= Keg Key

V@i K., Keg 1 hé s0O tap trung tai trong (bang 6.18 va cong thirc 6.105)
K.y, Ky i hé s0 tai trong dong (bang 6.17)

31
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10.3 Tinh bén bé truyén banh rang nén rang thang
10.3.1 Pac diém tinh toan

« ng suét tiép xuc va trng suat uén khoéng thay doéi doc theo chiéu dai
rang

« Do dieu kién an khé&p khé khan nén dwa vao hé so6 hiéu chinh 0.85

« Thay banh riang nén rang thang bang banh rang tru rang thang twong
dwong

d
Dwong kinh banh rang twong dwong d, = m5
COS
SO rang twong dwong Z, = ——
’ g ‘ g g <y COSS
Ti sO truyén twong dwong u

Moémen xoan trén banh rang tg dwong
T

T, =
Y cos s,
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10.3.2 Tinh theo rng suat tiep xuc
Cong thirc thiét ké - Chieu dai dwéng sinh mat nén chia (6.116b)

K., T
R, =47.5yu? +1s\/ W

085(1_ l//be)zl//beu[O-H ]2

Cong thirc kiém tra (6.114)

2K TVu? +1

0.85bd 2,u

UH:ZMZHZg\/ <loy]

33
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10.3.3 Tinh theo (rng suat uon

Cong thirc thiét ké - Médun trén mat mut Ién (6.119¢)

. i/ 2K T,Yeq
o >
0-85Wbdzl[0F](1_O-5Wbe)2
iy b
Vol Wpa = —
ml

Cong thirc kiém tra (6.118)

KF FlYFl
= ~Elr o
% = b.a5bm_~ LOF]

34
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11. Trinh tw thiét ké bo truyén banh ranqg (thiét ké theo tiép xtc)

11.1 Thiét ké bd truyén banh rang tru

Théng s0 ban dau: cong suat P,, s0 vong quay truc dan n,, ti s6 truyen u,
diéu kién lam viéc.

Chon vat liéu, phwong phap nhiét luyén

Xac dinh rng suat tiép xuc va rng suat uén cho phép

Chon hé s6 y,, Chon so’ bd hé sb K,

O DN =

Tinh khoang cach truc a,, (lam tron theo tiéu chuan néu thiét ke hop
giam toc tiéu chuan)

Chon médun m, = (0.01+-0.02)a,,
Xac dinh s6 rang. Tinh chinh xac u

Tinh van téc vong v. Chon cap chinh xac ché tao banh rang

© N o o

Xac dinh lai hé s6 K, . Néu sai léch qua 5% so v&i gia tri so’ bo thi tr&

lai bwéc 4
35
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9. Kiém tra theo do bén uén

10.Kiém tra qua tai

11. Xac dinh chinh xac cac théng so6 hinh hoc cta bé truyen
12. Tinh lwc tac déng lén truc

11.2 Thiét ké bd truyén banh rang nén

1. Chon vat liéu, phwong phap nhiét luyén

Xac dinh &rng suat tiép xuc va rng suat uén cho phép
Chon hé so6 y,, Chon so bd hé sb K,

Xac dinh chiéu dai cén ngoai

Chon Z,,. Xac dinh m_. Tinh chinh xac ti s6 truyén

Xac dinh médun trung binh. Tinh van toc vong. Chon cap chinh xac.

N o a k~ 0N

Xac dinh lai hé s6 K, . Néu sai léch qua 5% so vé&i gia tri so’ bo thi tré
lai bwéc 4

8. Kiém tra theo do bén udn 36
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10.Kiém tra qua tai
11. Xac dinh chinh xac cac théng so hinh hoc cta bé truyen

12. Tinh lwc tac déng lén truc

HET CHUONG 6
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