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A Study on Structural Analysis of an Aluminum Electric
Motor Car with a Modular Front End made of composite materials
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ABSTRACT

In this study, an aluminum electric motor car with a modular front end made of composite
materials is numerically evaluated applying the standard specifications for the urban
EMU(Electric Multiple Unit) train. Structural analyses under compressive load, torsional load
and free vibration satisfy the standard specifications, but analysis under normal load doesn’t.
By the way, the aluminum bodyshell of the car except the modular front end is almost same
to that of the Korean standard EMU, which satisfy the standard specifications. It is presumed
that the stiffness of the modular front end made of composite materials haves some influence
on the strength of the aluminum bodyshell.
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Agzn | FA% 244
FAeAZ + AdsARF - AAeAZ)

X (1 + B35AT) - AAG}F

off

EERATA 53,020 kgf

22 A7A5y A4

A% FPA gixere FTA 4 9, A9 xS P $A, 49 sAR FY 5 9
St EXAAE BE AFANE DA AFAFTFE 10 Hz )3 ASsA @8l 434 A
HAME A AF AEE FLE7] 59 A FIE B9 FHE JMsin do) +3
Hog AAS= #AE ALY, FAARGNE FASRF 29 B¢ KA E2H R E
o @z FHZAE AHS

23 WEY #3=2

A%l TARY Vst TP FAE FARE A AAN 0EY wYol B, of
AE B7ha7) A4 4 onm) HMIEY HFS FERTHE. AAY AAE B §F B2y
AW Aol 2% AU A F 24 TaAQez 2PAAR, BB AA) 228 34
Aol WEY TAAL ¥2 F 3 AYL shp

24 % 5=z

A2 (coupling)°)} ZAHshunting)s} 2o} AA7IE F3 9 AL=HE AEF3Fd Wy A4
9l BAREE srtetdor sed, o1 A 927 2l 294 50 tond) AF L 3B
ol AAZAL &% Q47| BEAE 50 toneE Y&t wdH AFU] B ABRE
&g}

3. ATz AARE A

31 3 dF=2 #Y

339 FERE ANS £937 959 Fig. 13 2L #¥2s 234 AR =, AFF
g BAA 2BFAe Glass/Phenolcloth 0710 ply] : 057 mm/ply)& AHE3AR, AAde EF
oE 32U AGBAS AHEATHY 10l & 884 #HY 2de g HFE A7II 60~70
mm AEQ 57997719 A7} 44612709 FAe2 FHHUG.

Fig. 25 43 812z Q] g 724 ZAds BPA AF¢s} Al A 2% 39
g sty vebd Aotk HdAIHL 140 kgf/mm® 22 AL £JEFY 7% ddRs F
298 ARdA BABT AL A AILE AZ A60BAY BEINEHEAF &S
124 kgf/mmd)e 2A%22, FAE FANNAY FAZ BRsdol FRINEE BINLD
o, oy AH 2FuE AANE AESE Y EFIEANY ASde Hd $EHl 8
kef/mm? 7} 2AHGong[1]] BEA AT Agel A T3 ¥ Fh 2 ¥ 0

~ 248 -

B A
2 M

32 ..

(o3}



3¢ 4 4 Aok Fig 3¢ ¥ QERE Sud 2P, ANeE FAY B g g9 2
Slolx, Z7}7t 761 kgf/mm® o]BE RAd o]2¥ AMB(AG005A : 87 kef/mm’, #650/Phenol
127 kgf/mmDe) 271 olstoltt. 2y, o] ¥4 AFRS AN AZRHZA vfje Fa
¥} Rnyey 2 fyAME §3 8 Fperfect bonding) WL AHE 8o AEgeng BE §
£ AgE AABE AAY B 273 $AE ANIAY FAE FANAN FrHoz W
Aae $9¢ ARAE 4A 7igel Yo

Fig, 4= 284 A55< Al A3 4259 g $A28 29 dge] 2 43884 A4
e F- 8 ¥ M-85 HWNY) A& Uekd Aol of ¥4dM A¥Es Hd 3r: Fxrt
21001 kgfx vlebds, A Moment:® X#go2 -23219 kef - mm ojth o] Aze AF R}
AR AR dAo} ey sIxARE gy Hojrt

T sy W

Fig. 3 Stress distribution for bonding parts of the composite front end and the AL car body
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Fig. 6 Stress distribufion for the torsional load condition
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Fig. 7 Distribution of Force & Moment for the torsional load condition
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