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Optimal Design to Improve the Strength and Noise Reduction of

a Panel for Railway Vehicles
ojx T

Jin Woo Lee'

Abstract A topology optimization based design method is introduced to effectively design the internal
configuration of an aluminum panel for railway vehicles. The panel is partially filled with aluminum for the
weight reduction of the vehicle. For safety and noise reduction, the regions of void and solid must be
optimized. To the end, this work employs acoustical and structural topology optimization to formulate an
design problem for the optimal internal configuration of the panel. The finite element method is employed
for acoustical and structural analyses, the transmission loss value at a target frequency is selected as an
objective function, and static compliance is constrained. Using a gradient-based optimal algorithm, optimal
topologies are obtained for several design conditions.

Keywords: High speed railway vehicles, optimal panel design, topology optimization, transmission loss

Z 5 o A3t 7IH S AFgete] AR AEE EFrE dEY R F2E adF e
= AAlske HEs g, 1S5 A oFE =2Ae Yy e AEEE 9
3 A om dFrmoe] AAA Uk, A AEAY IS FHst oF AFo W
T s Soldd™, ¢F el A= X v A= AAE HA Ssto]oF gr. o]
E 98 & dTelAMe= S A AASe 72 S A3 ids AREste] dld R
HA A7 FAE BASET. 73 LAMES ARESte A Rds AL, 8 T
ANAe] T3 &4 ghs 5A FaR, i AA AEGeldAE AF 2o R AT
THl 7Rk HA st dagFom ARgstol RO 7EA] AA e e HA s T

FR0o|: n& AL A=k, g HA A, A A5, 5 &4

1. M &

AAEY o & £ FdqE AAY AHHE RS M e, AFEE el B
of Algsli= LdFulE 9 (panel)o] =(strength)9t *FS-(sound insulation) A5 A3}
wAZE sjAsojof ). dRkH o g 1 AR AsFo) AlEEHI Q= OF TR fde &
L3 g3y EEZ AR ATH1-3]. Hdd 93 HAS IS AMES dd A

T WAIMX: ofFofstm st 7| A 22 jinwoolee@ajou.ac.kr)



014

1

A7 ATrellA =

aA 7

L,
o]

AN

517}

A4,
AMEAL AT ey

Al

B

=AY A4

Aol A

£}

o]
HH

Jo

7o
o
X

olp
4
o

™

=y

Bt

M

Fig. 1(a)e} #o], & A

71 £l

S

]

4= 7hA

il

14 mae Al

9]

Fig. 1(b)¢} Fig. 1(¢c)<

I 2z

[

|

9

el

o
o
ojn

o

transmission loss

Z(CTL :
(2)eF (3)ell Mot o] A 99

compliance)el i

A<
&4

)

g f ool M e 73

N

(1)
()
©)

(c) analysis model for static analysis

R

speo| panguIsia

—— Transmitted wave

Al
&

A,

VS|
=

=efo] A (C:

_TL( ft)

J';(eds <s,
C>11.C,

0<p.<1
Sq

min

(b) analysis model for acoustic analysis
Fig. 1 Analysis models for panel optimal design
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Fig. 2 Optimal design results
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