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ABSTRACT

A shape optimization of a rib of a bolster of a bogie [rame is attempted and a dimension

optimization on upper and lower plates is also carricd out for the reduction of the weight of

bogie frame In addition,

the dynamic characteristics of the weight reduced medel are

mvestigated by an analysis of a natural (requency and a transient analvsis.

The results show that the first natural frequency of an optimized model is larger than that

of the lowest design value. And the results of transit analysis based on the expenmental

stress also show smaller value than the yield sitress. Thus the optimized model attempted in

this study is considered to be struclurally stable and useful for the improvement of railway

carriages.
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E{Young's modulus)
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Fig 1 Finite elemeni model, loading and boundary
condition of begic frame

3. OZ=d Qe LA
3.1 AFAA 9 A

gAzael 14 F45e e 2ok

Minimize
F(X)= 21}1:- 4, (1)
Subject to .
Gy
— 10 (2
al
|z’€1ﬂﬂ){|
——mE— ) <
U, 1 — O (3)
A (g Fx)E Axge 71l sHe 54
stz giApEyde) AHes AHSYL, NE
qae) Agolan AE ¥ 82 BHE, 4T
i e HAlolth. g% 85 &¢HoR g
ol Al 158 eishe] 22.33kedmm'2

-824-

FUAL, gp e Ol HEH 2y von—mises%é‘\,ol
ohouyl ey eEs =r|nde] & A
@ Foj ol A} 20 o A
= oo §k2ale Aggelr).

Umx ™

dazaalel ey Bye] 45w Bl FE
S, AES BEe ME AAEE a, k(SH/F
22 s e el Sl2

A, w2 a3 AN 2% 8

g5} 43 g-2 Table 24 tehut 2T

[1£

=

Table 2. Range of design variables

Mge Tnitial Lower

rad\ {mm) 70 10 560
kg 0s 0.01 8
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Table 3. Optimum resuli of a bogie [rame

DV Oplimum |5V
Maximum

C-pumumj

agdmm) |233.399  |von-mises Siress 20 632

( ng’mmz)

Macimum _
Ky 0852 2511
displacement{mm)

Maximum

von-mises Stress 21865
{kgi'mm’)

. Maximum
ta(mm} |13 031 2959
displacement{mm)

Volume [12 478% ZHa- |

L{mm) |[L0019

Fig 2 Stress distribution of opiimal model
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Fig. 7 Maximum stress point of reduced model
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Fig 8 Incieasement condition of Stress for variation
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