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Abstract

Todays, crash safety requirements of the railway vehicle structures become important design

criterion according to the increased driving speed and the lightweight construction. Although

the crash analysis using computer simulation can be effectively applied to predict the crash

performance of the railway vehicles in the early design stage, the optimized design w.r.t the

crash safety could be realized by the crash tests with actual prototype vehicles. However, it is

very expensive and time-consuming task to perform the crash test of the railway vehicles. As a

measure to cope with the problem, in this paper, the scale modeling technique is suggested and

experimentally verified to predict the impact energy absorption characteristics of full scale model

of aluminum extrusions sub-structures and the high-speed railway vehicle structure.
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(a) Full scale model
Fig. 1 Typical deformed shapes of full and 1/2
scale model

(b) 1/2 scale model
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Fig. 2 Force-displacement diagram of full and
1/2 scale model

2800 =
l Scale Modet

2400 zError 60
€ 2000 50
-]
H ! F
a 1800 |40 &
5 L2
9 1200 | 30 uw
&
s
16.4% 20
11.5% ‘
| 190
l [

Scale Factor S=1/2 S=14
Fig. 3 Crash analysis results according to

the scale factor



3. o7 NEZS S8 54 59 38 e
EfEHY A

FEdHE FddAN 4 =2d &8 dY HE
e AFa] fste] AR Atz 4 94F o
S e &9 AFE SRl gEA @Fol ety
71% el A Bl 1/2 H4 298 zhz Fv

. #3423 A (quasi-static crush test)S
30ton UTME AME8lon =4 wdag 383 A
Zh e R 2 9y o Al tid #AF <ty
¥ AnE 72 Fig 49} Fig 5ol A% WAWY ¥
g-29) HEZ JeEnich

Fig. 4(a)9} Fig. 5(a)oll Ao #HF
AV 2 AR g el o9

stel 2 SN
9 e A RUd A 4URSSE ysn 9

(a) Deformed shapes

60
- Full Scale Model
50 -® 1/2 Scale Model
Ff\ A 1/2 Scale Model{Equivalent Value)
40
g | -
: | ,
20 ¢ //
10 W/\J Fm ;,, =25.9 kN
Fm jp = 30.4 kN
0
0 10 20 30 40 50 60 70 80

Displacement [mm]

(b) Force-displacement diagram
Fig. 4 Typical deformed shapes and force-displacement
diagram(rectangular box aluminum extrusions;
full scale: 40x20x2, half scale: 20x10x1)
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Fig. 6 Drawing of aluminum sub-structure for crush
test
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Fig. 7 Full and half scale model of aluminum
sub-structure for crush test
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(b) 1/2 scale model
Fig. 8 Typical deformed shapes of full and 1/2
scale model of aluminum sub-structure
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Fig. 9 Force-displacement diagram of full and 1/2
scale model of aluminum sub-structure
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