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The Structural Analysis and Experimental Verification for Aluminum
Light Raillway Vehicle
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ABSTRACT
Hyundai-Rotem Company has designed and manufactured Light Railway Vehicle
(LRV) according to the Urban Rail Transit Code, which applies to urban railway
vehicles in Korea. The Urban Rail Transit Code specifies the loads, for which
vehicle bodies shall be capable of withstanding, identifies how material data shall
be used and presents the principles to be used for design verification by analysis
and test. The structural design of railway vehicle bodies depends on the loads
they are subjected to and the characteristics of the materials they are
manufactured from. Therefore Hyundai-Rotem Company has carried out Finite
Element Analysis (FEA) and has performed load tests on the vehicle body
according to the Urban Rail Transit Code. This research contains the results
obtained by the analysis and the load tests. The analysis was carried out using
[-DEAS Master Series 12 and load test were carried out using specially designed

test jigs and equipment are used for the load tests.

1. A4 &

g A, 84, g 84, ouA 2, Awesad, st ok A4
g dTusrdons MR dAS i glon, v Y oEr, AqfR Ty I
8780 oste], FQ Adde] A % o] S Ha vt

ofell wehA, E ATl = EFvlE FAE AA L] AA Al agdof sk AHAl =]
= WS fete] mAIEEAY REARS(OlS REANY), EAIEEAE S T]El
ek grFHels b7 B EAEEAY s Al B3 ZIE(olst deAld)E AE
ato] dFulE AAd Al I T ssAdS ST

* AL - HIA, SHUZE(F), SEII=HRE, A2
E-mail :kcpark@hyundai-rotem.co.kr
TEL : (031)460-1308 FAX : (031)460-1780

»  HIZE, SUZE(F), S8JIsd7E, d7&

» 3R, HUZE(F), SEII=H7E, 44712

»ox HER, BUHZE(F), S8 7E, S4H7S

430



1, 29k 2o s5x3 AAx ] Ao Faat

wE

1A

ki3

star xpAe] 1/2

olebi 7}

2

o

7} 147,613709) 24

123,50070¢] AH

o 30X30mm A7) =

3

P
= 3
— ¥

H, 949 37

L EIEY

VS

FrlE dd

o}
=

=)

3
NB| T
oI~ wmu
m|X°|  |x°
B |9
=
=lo o
SR
/m\LO%MS
=S| TR
NP
=
hy
N B N ON
o )
= —~
Eﬂﬁeiinwm
ol = | T = | X
00 | R (o
o O v
||
N
=
S| | |on |
=

N o
B ~ Ne
= 0T
T
aoet DD sk 4 3 | | 20
No| 22 m oo o
O ||| 0|72
ol oo
S| S|l &
rlrlolg
sl 222N
ol 2| B (=S| &
700 | | ﬂIW
XX © o
= Ho| § o w__.,ﬁEo
£ ol Mo 1N
O No|
< =
e
MIZ » | < |wv|o

3. o FxA A

A E

3

1«
R

A A

k3]
=

23} 3%

3l

Tz

431



thodA A 2l ZeEtE RS “ABA

oiN
BN
(A
o
i
ox
ot

el e Az 2 5
2 a7 & 39

gol FxA A 3. 8@ Agetsoel wet At ssxd 2
sl
% 3. stexd ¥ e
No. el 7] e
1 EAEES 30.3 =
5 BT e T8 (9.6E)+453t5(51.4E)
1 NEY 3% 4= m
5 =3 DFAES Bareframe |
3. 3IFANE
3.1 A EE)
AAE NG Aol E F, FxAA At s nge] aHE B AA of
H-24319

A S 2eg 6671 AAE AAT] 2EIACIAE

3.2 AFA G
BAGE AN S Aol sk Ao ey

Aol M= AlgAxRA o et st 2~3

35 ko] duslEAdS 2, 33 A
AR FEete] HAdstErA §-afst

(}):)]\
(}):)]\

)

om] A

.

A

4. A NNAH A2 2 dHIE

Boepel At A A BATES Al

432



MAs I “FRHAA Y FFAE A G EE=

A L] 8 B Hgl A zpell AbgE Al ZIAH QA FEsEHe & 40l Aelsloh

F 4. AR 7AA 84 (9] 'kg/mm”®)
RE FEAE NG M]3l
6005A-T6 ;ﬁ ﬁ?g 26.5
A6061-T651 ;‘ﬁ ﬁ:g 26.5
SMA490B ;‘ﬁ gg? 49.9

5. Tz, 3N A%

FH

AWM Fx8Y, steAdeld Higdo] TAsh= F-9fok 1 SIS ® 50l

Fx ,
AYstArt. stz e SHEFG AFFHS 29 4~199 YeERITH

£ 5. dFxAE Ay B 8z (H9:kg/mm’)

=
% 2.7
No | SEEA | waws g A4 SEEE
= I SMA490B
1 FHdE Articulation 171 1392 271 337
2 | #HEskEslE | Articulation 237 2595 %’2%0)5 R7
o HTT,
o= (B1Z9 A= (E) 6005A-T6
3l ==
3 |33 AA s 25 = (A1) 124 9.01 (874 117
4 | HEH 85 Avrticulation 9.97 7.65 SMAf'gt,OB R7
(&3

5.1 #3435

a9 39 4= 7”—? FAGE A FHEE} AFFHS _H;_o:]—frr/} ;ngﬁﬂy)r 3}%
Ao H-SHS Articulationol] A A8 Th 6
e 13 92kgf/mm2°lttl TFZEA o ok HEH%%‘S 71kgf/mm o]t}

. 1,STRESS 7, VERTIGAL (REMOVE_BAREFRA
NISES WIN: 3.276-16 WA 1.71ER0L

853040

652040

sssss

xxxxx

5.2 TAAF}T

a9 59 68 747 4uLFaF AN SUR T} ARGV L noErh TR

433



A doll A HSHLS Articulationol| A ¥FA ST
stzA Ao A =49 Articulation®] H-¢# - 25.95kg/mmol™, FxaAlo] oF Hj
222 923 7kg/mm>°] T},

o Foh. FxEA

B FZYoA

[
)
ﬂ
&
oo
rlo
N
N
N
wW
jutn)
N
N
ol
ofy
BN
)
2
>
olo
)
M
b
1o
>
o
o
)
o
o fz

= 28o 99lkg/mm® TZE = LHL
6.64kgy/mm?® o|glom, Tz 9 FE T £ 3.94kg/mm’, T TH Tz

H <L 13.92kg/mm® ©]t}.

 17.1kgl/mm?
= 37.5kgl/mm?)

097, 38 A4 §1F SERE

5.4 8| E9Y 3=

% 99k 10& 77t HEY stE oA &
st Al gl H-$3S Articulationol A A &AL
A F oA ZA-E Articulation®] H-3-82 7.65kg/mmel™, FxH A o Hoj
292 9.97kg/mm?°|t}.

i)
ME
3
o
>
1%
ol
2
tlo
f
£
N
i
-
o
E
i

SMA490B(

434



55 AXZF 2 1f35F SZ4AH
FAstT AN Atel=de] HAAHY w3 LFdEre] A 2 A ARE K 6
of A ste] nlustlet. olu) Wd AFHEFF AlE Al ZAA WFE stEAES Sl A
Ak FxES AAst M zd3 FdsA Aldedv. 19 11 53 aRlEs A
AdE e T
6. AL B w3 aFplEs A9 v
Bt 34 A7} AaZ #A7E s
Atel=A o] H X 9.6mm 10.3mm 10.85mm ©]&}
Wi ARFET 16.85Hz 16Hz 10Hz °]4F
FESILTS | 10 6 LM A 10, DTSTLACEEN 10
imer s e
ggggg{é}gmgg;.nggEﬁiN:‘S:§§é%é4 Wt 4,106-01 VALUE 0PTION:ACTUAL
£.100-01
3.690-01
3.280-01
2,870l
2,401
2.0c0-01
L.as0-o1
Lza-o1
5.280-01
:{D-oz
5.830-04
91, 7Y A15dEsT 2 Re 4
6. 4 &
2o AFdAM e BAIEEY A ekl e st wet & AdE AHA
o] FxaA B Aots AlPS AAlste] xAS] P ES Hrrstdk A EA 9F 2w A
gl A zHzhe] stszdel dia] fojxl e wel 1gHF= ARRFA Y] FARA
e 72EA, FUHRA 55 Fste] 888 od® &Y dHHEE dERdon, A
= Ao AFsE Adl AEY] FAWAE B F2EAEE F5lY TS =k B3 A
2kl ZpAlo] tiEiM = St Ald S AAlste] AFAY MRS HFs xR G
AEE T3 dolxl Aet AT W& IS mAFAEY 4o AEHe 4Fuw 44
A e AAAA B Ves AL Fo|th
FuER

Bl Ad A, KSD 6701, 2000, 32+ 3.
“Aluminum and aluminum alloy extruded shape, JIS H 4100", 1999, Japanese

Standards Association.
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