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Dynamic Analysis of a Pantograph-Catenary System for High-Speed Train
(I. Modeling and Analysis of a Catenary System)

Jong-Hwi Seo *, I1-Ho Jung *, Tae-Won Park *, Jin-Yong Mok **, Young-Guk Kim **, Seok-Won Kim **

ABSTRACT

The dynamic properties between catenary and pantograph of high-speed train are very important factors to affect the

stable electric power supply. So as to design the reliable current collection system, a multibody simulation model is

needed. In this paper, the dynamic analysis method for a pantograph-catenary cable system of high-speed train is

presented. The very deformable motion of a catenary cable is demonstrated using nonlinear continuous beam theory,

which is based on an absolute nodal coordinate formulation, and the pantograph is modeled as a rigid multibody. The
proposed method might be very efficient, because this method can present the nonlinear properties of a flexible catenary

cable and set a various boundary conditions.

Key Words: High-Speed Train (1147 ), Pantograph (W E L] Z), Catenary System (7} 7]), Absolute Nodal
Coordinates (3 )8 3 2} X), Nonlinear Continuous Beam Element (W] 13 A& ¥ 84).

1. M8

2&AHY H3 $94EE AAHAE YAV
%9 st FHAAZREE BEIHZE o] &3
gAE AFHE Aste JAZIsH, A=
ANzzp 71E)dE 78 Agle iy T8 714

7lgoltt olgld FA7EL n&EFPA A
o AE, EF T3 T 97 HFd Al

BEIHZF HAAS dRE HES /A
s, 23 F QA Alne F8 d4A9 Iy

o A 2004 69 309 ANSAY: 20043 119 19Y
#  TAAR: olFdign 7| AT e

E-mail jonghwi@hanmail.net Tel. (031) 219-2952
+  olFdista 7| AT &Y

FFHE7]EATd (KRRD

152

¢l o]XM(loss of contact) @A HAFIEF 3
Aeolt}, o] d 7l JEe wAdE 7HA-BE
gk
o

g A]AEl(catenary-pantograph system)©]l
ANEHolA 2 A Aol & d48L 3o
H E3), nAYge] saE AxEHY EAHE I
g o, AFEE ol 8T AEdA WEE JA
Al 2 E(current collection system)$] &3 Aol 4
TS F B2 Aedsd oid B4 ¢ HHs)
o FAHolz ATAH Yol B 4 ok

AEnAe) AAN2Y AU AT PUES



MES- ALE- e B384 A9S ALY aSAEIEIA And A1 &

A EE, FEAEYUEDM)OIY /R (FEM)
3 e Aol F2 o) &5 st U x§
Badd ol aEWAAE o8& WY TR
Ak ¥ g ol WEELE A F3H
whe} Al2%le] 7 A 27 (boundary condition)®] 3}
7] & AAAA e FIe AL WS oy
9 Lol AJA®E & 3l(simplification) EE
A8 3l(linearization) s o} 3= EAH-E zZrer)

E g WyoZ =, oid(large deformation)
< doi & e AdER FAH /MAE A
F A% (lumped mass)2 2 @3t Fstzql &
Mg AE3RE gloy 2 ujdy d&A B4
& e JMAy BEOH T 44539 HEHA

L
=

< T Hde 3AE 2=
2 dFM e 71EY HygEds g, oS
a8 7HdAE FdE @3 E(absolute  nodal

coordinate)& ©} &3 v] MY A& Yoz A
st Ao]E9) Uiy A4S 28T 5 3, B
EJHREE BT T4 2 (constraints condition)S
Zte ZAl(rigid body) Al=¥loz HHugto 2 M
AAA =g FAl AT ¢ 3le gEA 59
h(multibody dynamics) 34y A<t}

o] HWe 7iMm REIYZS iR FIE
a3 7IAHQA HEEALY FEHoZ siMe
otk Hd & AHY § glon, A FP4
Holxe BETHE] 7} ZJE g5y

He AN # Aok BT unHgte] 22+ A4

15789 FRFFAAE 24¥ & 9E A
o ¢ B TEA $98 Aoz 54
o ARG % glet

A WA =RAE HaAe 2d99 o8
AU F dE lEHA PWE A, R

DEARKTX)] AA o]l&Hzm Je 7HAAY
T4 EAE 24T F oHA =FdAE, A
At BEIHEE T3t 4T & e Uy
7% FHAAY 588 AMEEE AR, 32
I&FE(HSR 350x)0] AFa&AH AAAE F
Pt HES A dolEHE B 1 S
AZ )

2. FTAI2H TR

RAMNLHL D449 F9d FFAF

A 7HAAY EDYER A AAZ,

o
Il

153

sEdAE QWAS e 2 3
97 wgel $4¢ JAALPY AL 9Ae
A Azgel ud e olshst e AAAR
oA o3¢ 54 A5 W 45 ¥ 5 & o

2.1 ZHMAH

Fig.l < AA n&HdH ol &5E 7MdAe]
FZ2E BHAFn v gurEd ZHAAE FA
A& M(contact wire)¥ ZF 74 (messenger wire)2 2
TAAEHY, o]& AAE}7) AF FFHA FRER
A A} 2|t (supporter), 3 A A(dropper), 7}& B.&}3l
(moving bracket), X F7 F T (steady arm, pull-off
fitting)7} EFAT. FTH(Cu)LE o] Fo3 HEA
& BEIYZY AR HEL T AEE ¥

Fohe RrozA NNy SRS A Hy
2&7AY WBFYo2 2 B g 77 4
. AFoz FAHY AL FEFHY §Fq
9% AYE PASE AclBEA BZAE WA
NAY BAEYS s He F e 2E 9%
3 FE(T1, T2y 22 ik

w,f—ﬁ‘\
Messenger wire ?/,/g s

) M,‘,/“ - )

-7 Dropper— Contact wire

Supporter—

e Steady arm

Fig. 1 Catenery system for high-speed train
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