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Collision Analysis of EMU Carbody against Overhead Line Structure
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ABSTRACT

In this paper, crashworthiness of EMU carbody against overhead line structure is numerically
evaluated. The material of the EMU carbody is made of stainless steel(SS301L). The material
of the overhead line structure(a portal-type) is structure steel (SS400). The EMU carbody is
numerically analyzed under collision conditions such as upright side-on impact scenario and
angled impact scenario to collide against overhead line structure(a portal-type) at 64.6 kph,

respectively.
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Table 1 Basic Specifications of the EMU Carbody of I.LR.T.C LINE No. 1
= A9 s A9l
AAHT A 18,000 mm T2A 8 7 ton
ZHA| 2ol 17,500 mm <A st 23 ton
LA FH o % 2,750 mm qhal ek 52.8 ton
24 A 2 12,400 mm N R o 36 ton
A5 ol 3,600 mm s 7H45% 1.2 g
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Table 2 Mechanical Properties of the Stainless—Steel EMU Carbody

Tensile

Yield

Elastic
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. Poisson's Density
Material strength strength modulus - ,
(Pa=N/m) | (Pa=N/m) | (Pa=N/m) ratio (g/cni)
301L
Stainless Steel 550 MPa 220 MPa 200 GPa 0.29 7.93
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Table 3 Mechanical Properties of Overhead line Structure

Tensile Yield Shear . ' .
Material strength strength modulus PO;Z%% n's D(er/lcs&t)y
(Pa=N/m?) (Pa=N/m") (Pa=N/m") g
SS400 495 MPa 230 MPa 80 GPa 0.25 7.85
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O Accident Scenario 1 : Upright Side-on Impact Scenario
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O Accident Scenario II : Angled Impact Scenario
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4.3 Angled Impact Scenario =& 3

AL AyE o= Aol 8 & Aol A Bl S W ARSHe] fedko]l Aakad AA
TE=} AT GAAEAS)RE FESE 4SS AT Aot g FEFE AA Y TR A4
stelom, e A S AATE "o b S Fis FERE ¢ e AR TERAAE F]lst
7] Ygtolt}t. FE AL o A3 vV E AATARIE AR AAFRES D Yohe &
Fow &gt

2 =84 495 £4312Y Upright Side-on Impact Scenario® 483 499 & 0|7t Sl
= o ST A ohF sA"Eeddd BAse FEVHSEEE AW 0.8g FEolen, AHAd
ek Hd $AE2 oF 700 kN 20| vk

F5 Ao &F ko]l SUERt ofydl AU e Al EAEE Afol Wi FEAAS
Faste]l A AAFEES] WHF AR ofste] AL oA Aol TS EAE
wA1E dart vk

TR AellM AFE & AT FEARL AvE] ol tiete]l 2HAIZE S AEsks gl A AP
AATFZ=I FESE A5E st A AeTxEe dAGEE Brbste A= st o)
g W82 T AFolA o] Fojd Aot



it

Displacement(mm)

Fig. 4.5 A1 ¢ F3] W& 343 Fig. 4.6 A 5413 &

=i/
=

0.2 2004 :Y
z
100
0ol ] VM“M
o
E ol _ -100
‘g % -200 -
g 04 g -300
< *+ 4004
06 -500
600 -
0.8
7004
0 2 40 60 ) 100 0 2 40 60 ) 100
Time(msec) Time(msec)
Fig. 4.7 ZHA] Exte] 7M&w 34 Fig. 4.8 & Al 2o Bt Hdl549
5. 28
Ae] Al ol F AN AXT2EY FESE ANE GPOR F B ATE B9 e
£ 28 5 AN

o el e wE5E s} o] Fojxa Jlomm ko]l By A AX et
o daE Hxstelr] A A R A AAFEz=e] AA ATV Bas Sl =
A7lES v e 2271 gl

w Aol BAE Aol AAd AAFEER 274 SH FESHE At SEA A
A AAFZES 2HFe] @4 olF FEAl AAl A3 WFS FLE F e FEe A 3
=2 1 3]

AA AT A YERE A9 FEAEE(g olahst AW Be e bl 4
AL WAL FEe oo, FF A AXTEEAe] ZUEE] B T A
detel ASHow ATste] ARk AAN AATFEE Aol aTHE JxuoHE Hug

7 sl



A6, AT, 595, w4, T Ao FF AR HNV1E AL AFAAATY 1997,
TAA, FYE, C TGV FE AE AAS ATEF B #57]AA79 1998,
TN, B, 2R, WK AT, 9RY EEAEh AARe) BB QI Sl o AwsisheRy

Rail Safety & Standards Board, "Overhead line structure design to cater for collision", RSRP
report 2004.

Altair, "Altair Hypermesh User's Manual Versio 6.0."

LSTC, "LS-DYNA Keyword User's Manual Version 960."

JAMA A FAL, “AHA] 7]EAAA S0 AR, 1997.

AAALH Al A 2005-1%, “HA7)d¥] &7

AAWGH “EAH AT EFAME” 1998.

10, AMTEY, “EA A=A PA7IFEe] B TFH," 2000.

11, = d=rjesd e, "EAEEAY SEHd7IE Aol #dk A" 1999,



