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Detailed Structural Analysis of Joint Part between Composite Carbody
and Metal Underframe

Sang-Guk Kang‘, Soo-Hyun Kim*, Sang-Eui Lee*, Chun-Gon Kim”r,
Kwang-Bok Shin**, Sang-Jin Lee

Abstract

In development of a composite carbody tilting train, the structural safety is especially emphasized on
the joint part between composite carbody and metal underfame because it is directly related to the
safety of passengers. In this paper, detailed structural analysis including bending and compression was
performed for the proposed designs of the joint part, so stress distribution and maximum deflection
were obtained and compared to each other. Based on the results of initial designs, modified ones were
suggested and the same analysis procedure as before was followed, through which we could confirm
the excellence of new design.

Key Words: joint part, finite element analysis, tilting train, TTX,

H g9 Aol

EgAsY 552 A¥ste WL 24 714

.M 2 A A A48 AL A F AR O

= F At 1448 3ge 5RA=Re 55

BgAas g :L.LGgoﬂ s wj74Ad, M) &S 7hEske gHloly EER dZste WY

e Zo 7)AH EMol 43y i zsc}-'g— 2 9EAE 29 - 27 shesta AZAAE o

Abjojul 94 mEAY Tz ARZA o 43 AURine 92 BgAs8Y RUAYE

AL gk oln] e Hxagl AAZS g8 Part ge L /XAY FEPAFY 7

o AT o] 2PAS HLstn gow i A F7tel Al Adrh E3 FEAAE ALEF

ART =o AHHS Fask v g Age We dA AN HIAFAY 52

outdos Bty TZEBL BlA BEO A BEdits FEE JRAEL duk H o
AHgEE A%7 220 ORE 34 72E Bd Fol= Azl Erbsen Exme ww
AzA=o] A} T AR Bl s FAgolu At ME ¢

E% ]

o] AT F£HOT o|Fojz ALy
Ax)o] AlgE o] HAHA M3 HYR
AA 7} 9¢Hoz g " oA AFY

=2

$ 3}
48T, 27 48HE 99 2
e

Q]

—r
>
>
i
o
ol
22
b

g Aot

5t7) wEol s

[<]
| KaIsT AR FE+FTHAT, e 7bsAdo]l glon iolrt AR oz
T KAIST 71433 4F$FFHAR olojd # gt} S0 tHe e & W, A
" @RARsedTY grel grde vg Fod Aglolnz AFH
T @asgolut AEAFAYR A7} olFolA ok gk g Ax| WA By
Tz d4¢ T ANA AA gARIE

-193-



d 7 QAT AR Fo] FRHo=2 Fast
A STl e 2 dEAE A
3 RdYg B FRegYo] aFHY, oo B
dArf e (F)dTFolutdlA Agd BgA 2
A 5% A=Y HFTE =7 AAUYE
o disl dA7zsNgE FPste FxF AAA
vl 24, w3 72 §4 AnS n)
o2 HYgg AFR AL AgsAen ol
T2ENE B £AY APE ¢9 &5

gag £ AU

2 of tp

filo gt

.]

o

5.

2. =70 HEtR mAlchol oiet = oA

2.1 =7 HEs ®MAot

DEEE(0 55KV
9
4 HBFYE | g oo A3
ZEGE(23N) g FEGF (2 30)
. = emps
=235t 31 - =71
S — = N
= {38mm)
e %'l?rnlii
S A2 1 sz a0
(@mm) > L (34mm)
wa |
~u

Ao =y

29 1 ARRY FAAIY,

S JAFgEE 29 17 Zo] 5EA AA, 7
Adzedd, A2, 23A o2 FAE] Y
2 g¥loez ddgan 27 AFR AALe
F)exdlolm2 2E F 371A] <to] AFHUG
a9 2). BE b dfsiA 23 FAE 38mmol
o A7 B2GA =79 FA7 2mm, FYUF
sole] FA7} 34mmelth. 53] JEFEIT A=

o

~

= old REREHE F3o 9% 2o Zig
A& st F atFE @dte FEA =
9 ZAE 4mmE Qo FUFT ;o9 FA

-194-

A3

-node : 7789
- element : 6032

- node : 10492
- element : 8676

- node : 8398
- element : 6537

a9 2 2990) @89 7] FFF AN

& 30mmZ AA =AU

Z+ AAQE WE Solg Alg2 tgn o
Ate] A4 SHLE A R 9 Az
o F&HaHJde 22y 234 AGEY
o A2t EH8F BEE glo) FAE £l

o)z gz} dAEE T v 843 I
AAtelet. stAk dHol FASA Wate
T A F2F FHAdol ddEH 2¥ 19 4
F(angle)F A} E}A 2370 Atold] §& RAA

b AgHel itk Asel AeE BPA 23
Aole] B2 zolz AAA 93 AR 27
3 g 3ol Aloldl AR AAvEve B

BEAA 24 BN AYEY 9

22 RS 2E 29D SE/ZAEH
A el glF K arE FP5r) 9
3 48 2T E90]Y MSC/PATRANE ©] 43}
FolH THOoRRE AMNEDYL FIYPsgon
T2 4L 9] A8 s EQ] ABAQUSE At
&3tgnh Al QAaE gEA A 84 (solid
element)O]Cﬂ AREEE QA9 xEQ £: 1Y 2
| ey gk B§A 2718 sfUEg F3o], B
7&2}]% B5 444 Hperfect bonding)® HOo=E
71 st =g MM A8 AEe BA
Ae B 1% 2o
T2 #AA A1ET slEzPe A U4F
B FYST kN AH upg s B Tt
F(2.3kN) ZL2]3 YEIF(0.58KkN)yS 72 AAgt
ol & Z4zk Eopsd(ad 1), sFe 37
234 @Y 2-F-A E(free body diagram)E 5
A, &, HFEIHZ Fo| & zFH
Ay 52 ugoz Aagid.

rﬁz_vrir}r



E 1 HHd) AHEE B4

Al honeycomb
Ei(MPa) 0.17
Ex(MPa) 0.17
Es(MPa) 1480
Gi2(MPa) 150
Gi3(MPa) 253
G2s(MPa) 170

Viz 0.996
0.0001

Graphite/epoxy (& &)
Ei(GPa) 55.5
Ex(GPa) 48.3
E3(GPa) 10.7
Gi2(GPa) 3.81
Gi3(GPa) 3.65
Go3(GPa) 3.65
Viz 0.099
0.45

Vi3=vy V3=V

SUS B7AA
Modulus, E(GPa)
Strength, S(MPa)
Poisson’s ratio, V
Density, plkg/m°)
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