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Damping Characterization of the Double-skin Aluminum Extruded
Panels for Rolling Stock Carbody
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Abstract When car builder designs the large carbody structure of railway vehicles, it is necessary to optimize
the damping characteristics through the analysis of structure borne noise such as sound pressure leve(SPL).This
paper is a study on the structure borne noise analysis by characterizing the damping of double skin aluminum
extruded panels for rolling stock carbody. The normalized SPL was calculated based on the simple source
theory using measured mechanical mobility parameters from vibration tests(i.e. point, transfer and modal
mobility). The reduced SPL was predicted by using finite element method by applying loss factor of damping
material into laminated shell elements. It was found out that the damping material coated on the panels like
underframe, which part is seriously affected by vibration during train run, took effect to reduce noise level.

Key Words : Double Skin Aluminum Extruded Panels, Modal Mobility, Normalized Sound Pressure Level,
Rolling Stock Carbody

1. M2 o oial] Sl Wete Al WAAjole] Bkl &
A2 2R skl £ZE PAHl) EEA)S
N AEAY ARA FRulEE gRaNd el £38 oAt
(double skin panel)® SIS AME Fat Ak ol Lol Al it 28 oA Wetow
njgo] A7kl 234 QYA 7Hs317] wfRof o]e] ARR- A, ZZA o e Exjisl ‘(transrmssmn loss)o]] thgt <1

o] FFetiL gl et o] e FHEH L 2 WHFE S ”El"‘EH 1.2]. Z1efu A=A 58
R Qlate] FaFel WA 2F W 28 FaE a7 F7IBIY ARFE HdEe A Heo] whe 2
e} B3] FEt A Q) Afutpre] gk Ao HEe] ExA] Al EH?_P AAAR] Q7= ok vliE
A Agg ABoz Qlsle] A AgEck uebd g AFolch o]o] Y91e HwEARH4,512) AH P27t o

*Corresponding Author : Chul-Su Kim(Korea National University of Transportation)
Tel: +82-70-8855-1649 email: chalskim@ut.ac.kr
Received June 7, 2013 Revised July 1, 2013 Accepted July 11, 2013

3197



ATt EA] A 147 ATE, 2013

2E0Q BAE dF 7 Auzt Bash, AleE
H& o] Yol 7h4]x]2](damping treatment)7} ©]357]

&2 AtolA=
dRujEdS gdoRE ZHAIE 9 Be 54
11, O|RHE F3PFoF AFo| o WAHE &2

Awpeg 4 ez v 271
2 %
o

Wg7lel 8 7ML Ak Sk ES A
F4EAS MRt A BARASNIA £ e St
dumsY wEA A dEstig gk

N
ri

=

2.1 XHE LF0

# Ae] WA vekg dRolEUAE o|5W T
28 FEAR FH W} o|g S AXTEE T
=, Fig. 13} o] 2| dojgo = g5isto] A2t

2 el AAE 4o AE BB RS d2e
Wy ojst 252} IiE(the University of Birmingham
Automotive Group)ol|A] 1970t €] Alg5le] W L3
2 W ASAE A, B W olo] 5 72E UF
AHE 7122 T AAL 71AA] g Sl
tH6,7].

= T DSAIE

B

il ox
o

[Fig. 1] Double skin Al panels for rolling stock carbody
structure

[Fig. 2] Test setup for mechanical mobility measurement
of the doble skin Al panel
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[Fig. 3] Positions of the measurement for modal mobility
test
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[Fig. 4] Measured point and transfer mobility of the
double-skin Al panel
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[Fig. 6] Finite element model of the double skin panel
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[Fig. 9] Modal mobility of the panel under fixed boundary
conditions
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[Table 11 Material properties of PVC INS 500

Items properties
measured loss factor 0.0768 ~0.2703
dynamic modulus range 567.2~1149.2
average dynamic range 803.63
loss factor range 0.3003 ~0.4859
average loss factor 0.3552
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