31 5 Vol.31, No.5
2004 JOURNAL OF BEWINGUNIVERSITY OF CHEMICAL TECHNOLOGY 2004
( , 100029)
BC174B
: TH122
dl Mn b
u ;
o, (2]
~ _ - - - 7|—:1_KA_KV_KHB_KW( +
l l GH_ ZHZEZ é bd]_ L u
l 1 (3)
Gu=[ Cm + C +C2+CZ+CZ+‘J‘(CZ+
H=1] Chm z, z b4 374 F,
2 2 2 1
, Ck, + Ck, * Ck, + Cru) 12 (4)
, Chm =0.04 )
2. ¢ 5 Y
1 ’ Ftv ZH1 ’ KAy
1.1
1] , [1] ; Cr1 Cz,
[Fe Ka Ky Kig Kug S ’ 2
t Ka Ky Kipg Kia +
o,=
HE ZnZed 4 bd; L ou [1]
(1)
O up =0 yiimINT ZL 2Zv Zr Zw Zx (5)
IN0,=InZy+In Ze+In Z +In 3 +0.5[In F + [3] O wp
In Ka +In Ky +In K¢ +In Kig +In(ux1) - Inb- » Owe_
Indp - In u] (2) O 1p =0 wiim InT 4L Zv ZR Zw Zx (6)
— 2 2 2 2 2
, Gp=lG,,,+* C+ C + O + C #
1
c% +C%12 7
Ino , Oy B _ ZX]_ 0
10H|im|ZNT
: 2003-10-12 [1] v G Cze
,1957 ,

Email : bichunchang @263. net

. [2]



- 103 -
1 4
7 _I0wp- 10y ®) , 4 1 (
g =
H /Q?HP+ Q?H ) 4 4
Ru= #(Zg,) ' 2
%R 2 20
ok zﬁ*cfl Iil7'1
F. Ka Ky Kg K . 1
o =" Ab‘r:n AV (9) 7 l
n
s |r0,: 202 2ul 2 T 23
_L L
Ny
, |r'0,: , 0—|: J— _J- rl
GF
- __Ft_KA_KV_K@_Ku;____ 1 4
Of= bmp, YeYse ¥ (10) Fig.1 Gearingof 4 stage gear box
Q’p: [ CZFM + CZFl + CZKA + CZKV + CZK@ + CZKE + 2.1
s 4 4
Cy + C4 + CA + C% +]2 (11)
Ye Ys ¥ % Zo1, Zo2, 1 Z11, 212,2
,Cem = 0.04 , 21,22 3 731, Z32
(2l ve ’ '
, [1] ; Fv,
, [2] X o
[1] z1, z, B b
O rp =0 gjim YsT YNT %raT YRaT Yx (12) 4 24
[4] O o O o X=1[Xo1, Mo, Zo1, Zoz, Bo, bo, X1, Mu,
z11, 212, B1, b1, Xa, Mu, zz1, z22, B2, by,
S —— T
Orp=O¢jim YsT YNT Y¥raT YRaT Yx (13) Xa, M, Za1, 222, Ba, be]

(16)
_r 2 2 2 2 2 2.2
Q’FP_[Q’F\im-'- CYST+ CYNT+ CYBeT+ Cy +

R T
a1
c% 12 (14) ,
1gFlima_YST '
(1] + Gy Cy
o1 F(X) = Wit (X) + wafa(X) + wafs(X) (17)
) Wl W3 , f]_( X)
= = ; f2(X)
IO p- IO
P FE
Zr = (15) 3 (X)
QjFP+ CGF
Re = #( ZRF) (1)
[1]
2
dbno fp
4

max —

Z2 K (18)



. 104 -

2004

N1

2.3

, K= KAKVKI-HE Kig (U+1)/ u

1 2= ZnZlEd B

fo = pax (U R)
(2)

B Mo- M,
fa(X) = max Mo

» Mo, M

(3

H

0 - M0

,\/m 2[ Zg ]
| ZRH] = ZRF] =2.88

8
16
(2)
:1) ;2)
;4)
24

(19)

(20)

(21)

(22)

(23)

99.8 %

1 3)

3.1
(1)

Vik=[Vk, Vk2, , Vknl]

(2)

k=1,2,

(24)

E(VY) =a(1-a)** k=12, ,m (25

,m 0<a <1
(3)
Vi, Vj,
Vi=cVi+(1- 0V
(26)
Vi=(1- c) Vi+cV,
,C
(4)
Vi,
Vi =V;+cMd (27)
, d n .M
[5]
3.2
BC174B
m = 200,
pc=0.6, pm=0.2, N =250,
1 BC174B



5 . 105 -
1 BC174B
Table 1 Origind and optimized desgn parameters
of BC174B vehide gear box Ze . NN/ mm?
K ——
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Mua 2.75 2.75 [4] Hans Winter.
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Z32 23 24 '1977
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N (5] : [M].

3 18 18.25

1 72.35 82.81 1998
0.21 0.043 [6] Haugen E B. Probabilistic mechanica desgn[M].
0. 168 0.162 drecht : John Wiley & Sons Press, 1980

Reliability optimized design of automobile gear box
based on real-coded genetic algorithm

Bi Chun-chang Zhang Yourchen
(College of Mechanica and Hectricd Engineering, Beijing University of Chemicad Technology , Beijing 100029, China)

Abstract : The rdiability desgn of involute cylindrica gears was studied theoreticaly , and a rdiability optimiza-
tion model of an automobile gearbox was proposed. In order to obtain globa optima results, the rea-coded ge-
netic agorithm was used to lve large complex optimization problems. The results show that the method is suc
cess ully applied to the rdiability optimized desgn of an automobile gearbox for BC174B.
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