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ABSTRACT

In this paper, numerically evaluated is the regulations for crashworthy design of the Korean
standard urban train suggested by KRRI The 4-car consist of K-EMU(Korean Electric Multiple
Unit) train developed in recent is analyzed under various collision conditions such as normal
coupling, heavy shunt, light and heavy collisions. The collision conditions are assumed as K-EMU
collides against another stationary one at 5 kph, 10 kph, 25 kph and 32 kph.

According to the numerical results and bibliographical study, it is necessary that the
regulations by KRRI be complemented from crashworthy point of view. Furthermore, the
K-EMU train is recommended to adopt a new coupler with an additional energy absorber or a
mechanical fuse.
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Fig. 1 Geometry and FE model used for city-train (half model)
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Fig. 2 One-dimensional model of the M-car
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Fig. 3 One-dimensional model of the TC2
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Fig. 4 Spring behavior of the draft gear Fig. 5 Spring behavior of bogie-underframe link

4. K-EMU €#9 FEANE 7 JAE

A 24% 299 HAE

293} 20 km/hollA AFVE B3 2EE o AF7] F545Y olde dFol A
23, A g8 Beo 2AANYe] BT Mol AN BAH E2FE ApoldlAq APAF
g3t FENUA 7} FFHE FZUAANE AEFHY) 5o FEHHE A0

Fig. 62 40 msolA el ¥33} Von-Mises $AFHE YEA AQd, AAe Edzl E2¥
Aol gt ofue} door ¥ RYANME LA RAFER 243 28g VEA IR XA A
2y 22g Alo)d t# g9 4R35 AY mechanical fusedt L F3 FFAANE AX 3o
dUuA FF YL Eold olaF VYL €Y F AUvh. 2 24F 2% oA Hog AU
A 2AL AYAA Az 2PAY'E ‘gAIY o £33 Ao vFFIdn wd
ot

A 26 199 JE

Fadde] 47t A4 5 kmhel S22 dF71E T8 AT HIHH Qe AL T
& At FEANES 9 A &P} TAREAE BHEY) A% FEAN L I Fig
6ol Ve uie} o]l FE F 72 msil M HogHL 2088 MPadlwl, ¥E4 215 MPacj22
AAe 7RGl 2ARA Fech wWH EE =AREARZLE B2 18-S BFAAY. 2dUH
o] #& =& UIC 73 Tl oty AFEF FuialA 272 & 23E A%y a7HE 7]
23 AA AMYH o7t flenzg 2dd dojAEe Figsn & £ Yo

_648_



A 252 299 HE

EF =ABEXFl 5 km/h, 125 kivh, 18 km/h, 30 km/he] £522 ZAYs £E58 f§ &
AEe F2o YYYHE BT

Fig. 82 5 km/hZ nAYd 28 %, 60 msolHY ¢AAET Von-Mises LA E U
Bl A", A4 gHe] BAEHA gBo] AT Ao ¥ L 2336 MPaolt). Fig. 9v %
Aol G HEE vupd RY), SAZE WP A 3HE YFUYY 45 mmE 27
e 548 mmol 22 AAVVOZE FENYANE FEI F5E &£ Q0. 9 EX quyA F
& X7 Ry d@VE AHEEY ole® BAE sag 4 o

Fig. 102 7AW 125 km/hE BT ¥, 40 msolA Y ¢AAS T Von-Mises SHAEHE
vetd Aotk 5 km/hz Y] FEY W vtRINZ ¢HY B2EHAA B dAd e
d, Hdl $FL& 277.8 MPaolth. o3 g A2 EAA (A &AL WA sEd A97A7] T
mechanical fuse€ X3 Wyol QU

Fig. 11 18 km/h2 23] FEF ¥, 40 msAlA 9 AAAEH Von-Mises §8 HHE
VERR Aoz AR FFY B2 BT oflst UdZel AHAIN HE o] M #Eo)
w3kl

Fig. 12& 239 30 km/hs] &2 €Y ¥ ¢AAEIN Von-Mises SHLHE 40 msdl
A JERd Folt}, SHYZE y)ojgt AFHE IF9 NHAY, FB B2EYG FB To] BN
8ol 2Lt

Fig. 6 Von-Mises stress distribution (20 kph rigidwall impact)
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Fig. 7 Deformed shapes and Von-Mises stress distribution (2.5 kph rigidwall impact)
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Fig. 8 Deformed shapes and Von-Mises stress distribution (5 kph rigidwall impact)
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Fig. 9 Deformation - rigid wall forze of TC1(5 kph rigidwall impact, half model)
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Fig. 10 Deformed shapes and Von-Mises stress distribution (12.5 kph rigidwall impact)
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Fig. 11 Deformed shapes and Von-Mises stress distribution (18 kph rigidwall impact)
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Fig. 12 Deformed shapes and Von-Mises stress distribution (30 kph rigidwall impact)
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