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Crush Analysis of a TTX M-Car Design
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ABSTRACT

in this paper, the crush characteristics of a tilting trin express (TTX) M-car design are cvaluated
with a head-on collision scenario. Its body shell is divided into three parts - front end. middle
section, and rear end. For cach part, crush-force relation is evaluated numerically through
3-dimensional shell clement analysis with LS-DYNA. TTX's catbody structure is a hybrid type
structure made of steel and composite materials. Composile sandwich panels are modeled as layered
shells whose layers have different material properties. And a damage material rodel is used to
consider the effect of stiffness ion during i The crush characteristics obiained
from these calculations will be used as material modeling data of full-rake collision analyses.

- passive safety 7|% & Ap
A°1'-|l ’)'il ofz)el = f‘.

] ApE R 32k

TTKS) sk 417
Fygee) Al i

S-DYNA3D7F

51 ol

ek xae)

Bl i
soll distol %

wasgleh 7 e

/\}v%"l?ltl FHHA A/ A A
A - - 7k sl <
2 Ak t, damage model & 3§

¥ perfect plastic model®) Z #heh njastgich B¢l qto]

kERS
RSN



alA(d)el b /b AREE AREE 2L

32 TTX AAA <

2. @8 a R Aw wely

CRESEE LY

sejete) 8770 s 430709) Y ARAR o) Folal
el Au3, A 548 el slal dA mee

A5 2

Middie

() A e

= A A Agd Holueln AR A
A St A EaRE Als)

FAE WEA -

/}41 EEE
At DA e
& Ay /H.w.oi ﬂ}ﬂ



model F HIHAL] 4 whid FYAS
23> perfect plastic model¥t damage model
170069) B3] sl AL

Fige] sk

o] ¥Aye

23

del

Damage Model

18] 2 Perfect plastic model 4 damage model

Material Young's | Poisson's | Density Strengrth
Modulus (i) | Ratio gty i)
SMAD0B 210 03 514
SPH A 200 04 G010 450
A0 03 %107 407
200 04 3% 10" 520
33 03 RN 550
183 0.3 79x10" 940
A A
Material Young's Modulusith | Poisson’s Ratio | Densitytig/im) | Strengtht)
CRB327/Epoxy 0. 1610 B4R
Alustinuwm Honeycomb 041 0.3 sax10" 224
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