-II'>

A2 A% Az Yo
0 FEE4 97
(A Study on Crashworthiness for Underframe of
Motorized Trailer of High Speed Train)

T WA g o A e
Kim, Heon Young Kim, Sang Bum Han, Jae Hyung

ABSTRACT

Train crashes involve complex interaction between deformable bodies in multiple collisions. The
purpose of this study is to suggest the effective analytical procedure using simple model for the
crashworthiness of motorized trailer of high speed train. The simple model, with very short modeling
time and reduced computation time was adopted to extract the global behaviour and to perform a
pre-optimization of the considered structure. Firstly, various types of crash events are investigated and
the conditions for numerical simulation are defined. The simple model, using the beam and non-linear
spring element, and shell element model are used to evaluated energy absorption and deformation
mechanism in analyses. And aluminum is applied to real model after verification with square tube
analyses. Finally, loading path and energy absorption of main components are evaluated. The analyses
are aimed to ensure the crashworthiness design of high speed train.
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Power car Motorized trailer Power car

Fig. 1 Photograph of high speed train
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Fig. 2 Modeling of buffer Fig. 3 Bottom view of front part underframe

Fig. 4 Shell model of underframe(Oblique view) Fig. 5 Components of underframe
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Fig. 6 Comparison of energy absorption according to thickness

Table I Thickness of Aluminium equivalent to steel in. aspect of energy absorption

Material (Steel) NF E24 | NF E36 | A42 FP

Energy Absorption 1.15 kJ 1.64 kJ | 1.19 kJ
Equivalent Thickness

. 1.2 mm 1.5 mm | 1.2 mm
for Aluminum

Weight reduction 63% 56% 54%
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Fig. 7 Comparison of experiment and simulation
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Table 2 Comparison of Energy Absorption
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OF B20)| wmey | oY

Energy
Absorption

3160 KJ | 1860 KJ 2400 KJ

Weight | 820.6 Kg| 2929 Kg 3947 Kg

Weight
Reduction

0% 64% 52%

Fig. 8 Comparison of rigid-wall reaction force
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(a) At 15 msec

Steel Aluminum
(b) At 30 msec

Fig. 9 Comparison of deformed shapes

Fig. 9% 71& 2% 249 dvZads, AHAFEE AHed =29 5719 78 Ze 4F

FES HZE YeEldo HYSYe] HnE B AdFE 249 duzHY 29
AlA Atel= A FEe F3 Mol 2dErt ol Y AL ¢ F Utk olv AGFRAA
&2 YD Y FAE AUVHILER Alol= Ho FPUY O Y IS R#A
Z37] diZoith AR o] &% A ZAE FH AT € FIHHA AN ZHY T2
o AN & FAe FAAZ ¥ }1«13} dEgde] MAE $¢ YA dE dAS ".
e ¢ £ o ArdeME dHgd WAL B8 A4dTA 2dde] oYy R o)g
57t duAsE ZAE Rt 'Q .4:% g7l A8 stojns Edo g A77t Ay
ol ol dr. E AFDAANNE R_AWE o) &ty HN G FHste Aarote] HHAAXE ¥
A 30

4. & 2dE o|8¢ FHAX FEHA
4.1 Auzdq] derd FEIY

YA AR Aduzode g BedE 2y [Fig. 101 R A A2ss 9
A3t HYLFLE HolEE UM viHFEE vy 228 942 FIdP3}E HQYFA
200mm7tA] 1,000KN(1/259)9) 258 & F43ES 2Y9 g oy Balel JdA¥gon:
Zt B Aol gol it dHASEI AFEE A :

ZENY A sFAARDLE FEHHAWANAN BY R34 AZEEY }FE2AL F43A
23 9 2dvte] 2EEAHS GG HH FEAY HA T ?Aton(l/ZE@)%— A F %
09ton, W & F 0.125tong A g oF 23ton F A ZA YT FEHAH L 12lstd 10tonF =2
AFFg FHuRed AF RIANAY. 2UEEE - SNCFe Atz AYgged @HAad
110km/h(30.56m/s)2 ZFH el ZFEAA MUAFSs F2e) HYUI4& Fstnx st

4 A3 Ao v Wy 2 Flg 117} 129 YEG 1%e] ARd 4 3
o} & xS ¢ 4 Aok '

—390—



reo0q.
-
r ~~_Besm model
.|
I Beam ! -\MNV\-: N/L Spring -]— 00 () 300 00 £ L]
Fig. 10 Beam and non-linear spring model Fig. 11 Comparison of rigid-wall reaction force
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(a) Initial state (b) At 20msec
Fig. 12 Comparison of deformed shapes between shell and hybrid model
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Fig. 13 Head-on collision with override
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(a) Initial position (b) First ground contact (c) Maximum roof deformation
Fig. 14 Dynamics rollover simulation of a full scale
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