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An Evaluation of Crashworthiness for the final design
of the KHST power-car

e, A
K. S. Rho, J. S. Koo

ABSTRACT

This paper evaluates crashworthiness of KHST carbodies under the SNCF accident scenario
(collision against a movable rigid mass of 15 tons at 110 kph) and the scenario of
train-to-train collision at 30 kph. The numerical results show that the final design of the
KHST power-car doesn’t have a good response on crashworthiness. So an improved design
has been suggested for it. The improved design has shown good performances in the
viewpoint of energy absorption and survival space at several numerical simulations, such as
the accident collided against a deformable dump truck of 15 tons at 110 kph, the driver’s
dummy analysis, and the accident of train-to-train collision for the first three units at 30 kph.
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Fig. 1 Front structure and crush behavior of KHST

w

A%y 729 GASY 44

WA #=Y 2443 KHST AF37 110 kmw'h £52 15 ton FAEH $E3E SNCF &
Abx el e g H4ste 2AAUA F4) $34 49 AFE BT FEHYAE 2
A4 £2ZEHY PAMCRASHITIE AH83tded, 249 dd d4 A7e 35 mm FE)
, AT A ARE A FUNY Unid FFE AFE AR J3AFez AR
[8l.
Fig. 29 A4 A39 KHST_FNL 292 AEe A F4FE7 @25 go} =2
B3 shuzio] 4= o Bk ohel, AN ZHAL center sillo] 2 Aolo} FHLe] JF
v gz Fodx BEsv vdd, KHST PV 2492 AF33H ¢3des 43t
WA, A AEFFPl HuEnh Fig 32 AFPAM F5E FANIASL 2FHE
KTX, KHST DT, KHST_FNL, KHST_IPV$} 43 vjag Rejr, KTXSl A¢de HFE 4d
FFE 2204 kNQ) wtde} 7] B98Fo] 15000 kN BAE2 vi$- ol FHAUA FF 89
A g, KHSTIPVE 3 GastFe] 2601 kN ol x7] =28 Eoaz= YdHez
ot ¥49& FFsted fejsrh

=
Rl
=
!
o

(a) KHST_FNL model {b) KHST_IPV model
Fig. 2 Deformed shapes and plastic strain distributions of the KHST (110 kmv/h : half model)
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Fig. 3 Crash responses of the front structures (110 km/h : half model)
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(a) KHST_FNL model

et

(b) KHST_IPV model

Fig. 4 Deformed shapes and plastic strain distribution of the KHST power car
(110 kmv/h :© half model)
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Fig. 5 Comparison for crash responses of the KHST power car and the front structures
(110 km/h : half model)
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(a) KHST_FNL model
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(b) KHST_IPV model

Fig. 6 Deformed shapes and plastic strain distribution for the front collision of the 15 ton
truck and KHST (110 kmvh)
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Fig. 7 Deformed shapes and plastic strain distribution for the offset collision of the 15 ton
truck and KHST (110 km/h)

(a) KHST_FNL model
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(b) KHST_IPV model

Fig. 8 Deformed shapes and plastic strain distribution for the offset collision of the 15 ton
truck and KHST (110 km/h)
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Fig. 9 Crash responses of the 15 ton truck and KHST
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120 msec

(b) KHST_IPV model
Fig. 10 Driver responses under the SNCF Scenario

Table 1 Injury indices under the SNCF Scenario

HIC Chest(g) Femur(kN) AE
73 1000 60.0 100 471
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KHST_FNL | 4546 532 61 |z gheseh o
KHST_IPV | 863 249 5.2 N
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Fig. 11 Deformed shapes and plastic strain distribution of the front three units of KHST (30

kph : half model)
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Fig. 12 Crash responses of the front three units of KHST (30 kph)
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