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ABSTRACT

Airport railroad have required maximum design speed 120km/h and wind speed 50m/s condition as
design item of airport railroad vehicles. To design and manufacture the vehicle satisfying these
conditions, it must carry out the dynamic behaviors analysis such as hunting stability, ride comfort
derailment ratio, unloading ratio and lateral force to meet the criterion described in Urban Railroad
Act. Dynamic behaviors of vehicle have carried out using the multi-body dynamics simulation
program(VAMPIRE).

This paper presents the evaluation methods and criterion used to verify dynamic performance of
airport railroad vehicle, and show the analysis results of vehicle dynamic simulation and the test
results for vibration and ride comfort measured on running performance tests .

As a results, each analysis results and test results meet the criterion described in Urban Railroad
Act.

1. A&

ALY AAAE O 2 AP AL E 120km/h 9F 50m/s8] F&F 0] Fo]A] Qth. o]z x4
Aehet AEApgs A, A7) A T3 A, SARE, 34 FF 45 5o 54 ol T
ks A E AP dlAEof ek, o] gt F4 AT ES WEA7V] A= 24 d7F FR SAAE
S WA AT sl A sloF ot A FEAEA Y H8H TR A A FE5A A A8 22
2ol VAMPIRE(Vehicle Dynamic Modeling Package In a Railway Environment)S o] &3le] 3835
=3
2 ol A= FAL A Al Aste] FaFE Rl WES dEAtel gk w54 HUPH Y FUlr S UER
A 5 Aol Al A A g 3

* (FIEY 7|edT4h SEVedTE Ad9dT4, 34
E-mail : yanghj@rotem.co.kr
TEL : (031)460-1296 FAX : (031)460-1780

= (F)RE Z|EdTA $E71EETE A7 Y, VY



2. 2dg

2.1 A% 2d¥
2pge] B9 FAS M= AAe Bl e e Heg Axy g %444 Lumped parameteri
o]Zo]7 43 mdw thasl A| Aok § A
2 Q= slo] 1 Alolo] A 3 =
of A& 2t P 7 At RS 19 1~2¢] YERIATH

ri mﬁ_

Hﬂt

=
R

2.2 A= E3x 2ddY
B =R Ax B 5 23S AEA Tech(7 BRR)AIA &A% H 4% 160km/hell AEsl= o
OlHE &3l o, Ax S F4 xS 1H3~49] YERJATE

2.3 2Ha/494 22

2 =il Agd e HHT 1/20S 2he g o mA AbE H7de] 860mm, AHait SWA - 3E
Aol 1354mmeoltt. #Y-S 60kgel Y& AHEallon, A 1435mmeltt. & =& A &9 F7 @
Q)

o] % 94 1250 LhERIT
3. 314 24 % A%

3.1 79444 A4

YALE ol N AEE PEo 20w A% B AFe F745He oz wasl) f 2 o
Ao M= Ao FHEEE 120 km/hell A 200 km/h7FA] 10km/h @912 H2F S7HA1 7131, W el ske] A
o] 2 9 g v A= F7hEE Tl (conicity) % 124 0.05904 RntE Al 92 Wel 04 7
AA b e g gslel AgHUE W AFAES] A9 Wele) FYY o E By

)
rE
2

q} S WS A&shy] gk AL g, et e olal, 1”7 AAKET H AR
= FabdEHe dig dHTE 50 #9147 E SEEE YT A E A A0 E R
o aok/Ae stk
1 IASE Sz, e, s A
= ok A A5 3 A4 3 (km/h) 917]
ERa s ledae ooy
A ZA|(C=0.05) 200 o]% 2000]%
HERAJ(C=0.4) 150~160 170~180 121(H 2P %Ex1.1)
AAEET H AR H= 499 Fasks, FErRIEA 9 dAEE )4 A3 150~160km/h 24 FH
s SR Tty o] GREASS & ATt

TR A2 s DAAS, TA aHEE, AE FAdS AMds] A §&d= el 9l
A Brbehs AemA HAAEE e HESAH

FHMAAY B “EAE =AY wek qp o sl e #20] sz Frt
7l aal A dE a4 skl SAAREE 400R, sAFGElCl tiEk M AdE -8l e
elem, Sdutgdd gap/watel] ek W4 2ES 1H9~100 el AT

189



Sand | FA%E | oA | A
S IR 87 AdA ] A Bz SEEE
(m) (km/h) (=) (Wkx})
= %] =l
gaAs | 40K 74 0.60 051 |amrgagege | 0%
T A
(Y/Q) 600R 90 0.49 043 | O8TLIZPISIE |0 LG oe
V=]
oA 400R 74 0.44 028 | meraagaume | 00 =
N g A SEE
(AQ/Q) 600R 90 0.38 025 | P0%=80%TA SE| T LG e
A48 mep | 400R 74 |3.21(ton)| 4.17(ton) | (2-9F03P) tonelMl o
<4 .44ton(F2}) o
(Y) . ofufel U+
600R 90 2.70(ton)| 3.50(ton) <5.19ton(TF})

3-3 &3 A
SA A& A AT HAE A A =X e AP B3 7= oE S AFE A

gtglom, Wl Ee A A5 2.50] 5otk

N = 6\/(“)(1995)2 + (aYP95)2 + (aZP95)2
SA ANEan WoE aen A AnE w30 wol/duagen, BAee ta o4 as

= 29110l el

%3, At A x, U e, i d
TETAEE N e W7 (mfs 7 2) s | A
=2 (km/h) Axp95 Ayp95 Azp95 N s 7]
9t 25 0.047 0.201 0.159 1.56
%L-]_ 30 - <2.5
9 U &S5 0.047 0.145 0.142 1.25
_ 72 o 2 0.044 0.127 0.134 1.14
s 80 - <25
= O A 0.044 0.146 0.122 1.17

4. 4% ANE 2%

“EANBEAF] AP B 1F"e mek FAFE ) AEAEESE SAPAGE AAFG-UES

Fgtel A skt

4.1 AE7HEE AQEH

AR A G B 71Ee Wk ABA G A o], A9 GI JPF A5 E



sheie.

Z
==

u
A5

(N) 2.5¢]8t=

I~
T

Q1 F24A

27112~13¢l YERH AT

st om, 19 14~159] YJERAQITE

S

LO
~ NE ~
N V]
o
SO || O
g |e|F|®
aﬂ || |
<
Lo O | ©
mw 9M99M
|| ==~
AS < |o|o|lo|o
~
g
(\5
A= S 2~ I A ok
a |l S22z
i Rl e S E=N R
N
o W ||| o
K| R |o|lo|n|xn
“lelelele
AOOOO
o | o | ok | o
R | %o|%0| %0 |0
o S S S S i
o || XK
£ TIT|T|T
3 OF | OF | OF | OF
| | |
Mo
iﬁm
= 8
N~
o
Jl
o
<
No T
o N

4.2 SARZANE NFEH

/%8¢

X
et
el

o)

A% A A3 150~160km/h 24

el

=

=

3

°©

5y

<

7F7121 2.5¢]

e

7}7]
)7,

Al Al 2000-126

3

N

be

3

412 3,

o

3
(Anh- A231

]

=S
=

7F7141 2.59]

]

oAl 1.5602 AxtE o,
Y2

o

+

N2 FHd 1.60=A4]

2~
T

F2471 A

A4 % A G A, G}

)

st

S
3

s,

[e}
A=W (2004), “EAHE A ] A

3. (FHEF(2002), “VH=

4. (5H)=H(20064), ©

Feolet

7

ol 2t
- 52k S A ZH oA

b
A HEH(2004), “E=A1HE

—6} -
Al

Ry
s

i
s

a-

}

°©
5. VAMPIRE user‘s manual

95t o] BEA

=
-

],
1.
2.

6. FAAFE

=
-

o



le: track 160 Cross lev el rregularity (mm) TRACK160-Line Speed 160kph..
le: track 160 Curv atureirregularity (rad/km) TRACK160-Line Speed 160kph...
Graph3: File: track 160 Lateral irregularity (mm) TRACK160-Line Speed 160kph.
Graphd: File: track 160 Verticalirregularity (mm) TRACK160-Line Speed 160kph..
Graphs: File: track160 Gauge ariation (mm) TRACK160-Line Speed 160kph.

a9 3. AxE B E

VampirePro WHEEL RAL PROFILE DATAPLOT o
Left Right
mm mm
20 20
m mm

740 760

-800 -7@ 700

———  WheelProfileknri-20-1354 Flangeback spacing 1354.0mm
——  RailProfileknr60kg1-40 Track gauge 1435.0mm

2] 2 — ﬂo] A= AN
s 1= 5 X]'?I T 2 "= rellle]

WAMP IRE 12 Now 2002
:

Tin

E=

" A
i MM- i

Speed 38.9ms Conicity0 225 0 Speed 33.9ms Conicitun 400

o Spesd 58.9ms Conicitu0 050 on
4

oo

=

mn Speed 4.4ms Coniciy0.050 mn Speed 44.4ms Conici 0225 mn Speed 444 Coniiv.400
)

) " . -
T . ™ %

mn Speed 50.0mis Conicity 0.050 nn Speed 50.0mis Conicity 0,225 nn Speed 50.0mis Conicity0.400

b :

et et

- r

mn Speed 558 mis Conicity 0.050 mn Speed S5Ems Conicity 0,225 mn Speed SE.Emis Conicity.400

,W___m .‘u‘w.‘_lIHIIHIHI\HI\HH
] Ty VT e

Flle: Stas_rewairport_tare  Stabs_nchon_tare
Chi:Ch OF lateral csn. of ws |

S AT AARAN
VAU TV

VampirePro TRACKDISTANCE PLOT w2
160 '™
140 |
120 |
100 |
80 |-
60 [
40
20 |
m
0 L L L )
0 200 300 500 600 1000
——— File:r400 Cross|lev elof fset (mm) R=400M,
==== File:r800 Crosslev elof fset(mm) R=600M,
- -
=2 arxg =] E W3}
a4, FAAE JHEW
v P 193 2007
ampirePro TRACKDISTANCE PLOT Q32007
s
.
:
al 1 1 1 1 "
o = % >
-H
o+
o
ok
£ N0
A n 1 1 1 1 "
y o ™
£ || VW
o
Graph1: File: stabilit Lateralirregularity (mm) STABILITY IRREGULARITY BASED
Graph2: File: stabilit Verticalirregularity (mm) STABILITY IRREGULARITY BASED
s
96, Ae 9
vr e RANSIENT ANALYSIS 12w 2002
Ch 1: Derailment coefficient
o
| L

200

Ch 12: Wheel unloading ratio

Ch 21 Lateral foree

m
‘1000

am

f 200

File: safely_fare_r400_f SAFETY ANALVSIS OF INCHON AIRPORT EMUI (M _TARE)

projectiz—s

1000

a9 7. dAE

bt
:?L_',
1%
i
=
okl
=

198, F3

) xé /‘j

1l

a4

A3} (400R-3-2})



99, T4

1.000

0.100
1]
o
"
I+
H
ol
0010
—8—R400-3 &t
—&— R600-3 &}
—®— R400-2+x}
—&— R600-2x}
0.001

0 01 0203 04 05 06 07 08 09 1

Y/Q

YA 84 A 2HE A D)

11

1.000 " . . .
5 et
0.100
1]
o
]
I
H
=l
0010
—E8— R400-3 &t
—&— R600-3 &}
—&— R400-2tx}
—A— R600-2Hxt
0.001

0 01 02 03 04 05 06 07 08 09

AQ/Q

B WA AN ATHE A/ A

o ol bt dlia .

W o g o m
o (L uaddal i

TR INRTRONY
R

a1 et s oot d

varriee T RANSIENT ANALY SIS

20 Aug ze0z
11002

. v sk sonsosn
% A TR, A | ik "
N A vt s bl i
o | M PR R Y PRPRE » "
of U " & 00
s s o s

% " L] Loyl Lot " e
N L B A L

o

File: ride_tare  TIME DOMAIN FIDE QUALITY PREDICTION - TARE CONDITION

TARE, V=80KPH

911, 23 a3 (F=h)

o 0> 44 HI 02 o
02 02 10 o fo >

Pl

oF 0z 4 HT 02 Ho
e

fil

0.0
0 20 40 60 80 100 120
%% (Kn/h)
913, AE7HEE Al g A (F ) -k

st I 4 "
Ll ! i
e -~%HWMWWMW" T
-5, S AR AR (3 Ad-AD)




