AW =2Y
Mq8A M12 20054 | pp.101-109

£ESMS 0|83 X SEM TUAIYI| B8Y 7% UE

The Basic Applicability Study of the Roller Test Rig using Numerical

Analysis
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Woo-Jin Chung + Heung-Chai Chung

Abstract

Roller test rig is the test facility for acquiring the data related dynamic characteristics of rolling stocks handily. The
test method using roller test rig could be convenient to get information about hunting and others rather than using
field test. However, adopting this method brings about the inconvenient calibration process for measured data. This
kind of additional effort results from the difference of contact condition between field test and test roller rig. In this
paper, the numerical approach is used to get the amount of calibration. The analysis results of the field test are
compared with results of the roller test rig to know what kind of alternation happens according to the change of contact

condition.

Keywords : Roller Test Rig(F3JA]&d}), Contact Condition(dE%7), Amount of Calibration( 2 3 )

= Aolgl

o] AAl &8" 27 solA Ao] AT
ok g o Qs Y xS FUs
% 230 olf % AGS Z Fubl glu
dote E5 AAZAL BEI|7} YSThe

AU
S
>
oo
ia
¢
>
el

e
H
=
e
Q
4
o
X
Ut
N
X
e
44
i

= AL FEAGWIo A7) B
ol= A& AolE oy 7jEA o

& ST 2ad AFololg} 7]

2 o] FA=

ddgene THol Bhee Ay

o
i
tlo
=
i

>,
ok
¥
i)
o
1)
o
>
Jisis
N
1o
Y
BN o
=i
flo
S
R

<
o,

(I
s!
Hu
>
2
©x,
fru
2
>
2
M
i)
o
©
(]

b
% BN
te |o
o '
_?_:

oy

3
7] FETE ol o} o] %
= %

o] 2otk 2y BAF
o} vizhd wmjr} == ojof & AL

t 3 dlde vF B

oxl
™

B A\
o

Oﬁ« f‘-?{—'tﬁ
>

BN
(I
Ao
op
BN
)

o
9,
i1t
Wi

i
o
o

z M
2,
J

o
o &

& o|d
b 2
e
)

>
fe
2

A

70 5
Bl T o

of Fe A

L 8ol Zetalal FaA YR 2
L ATk} Al MR AAA A
3} Abolol) ol A% A7]9) 2}
7] $8 A7 Aol £4A 2

b % gt ol TIPS 4§ ey TET o8

ol F"‘
oX
o
N
o

oL
o
v o
o\
rot lﬁ
e

o>

A

o
N
N
1:3
oZ
Ol
ol
rir
)
i
X
ot
R
i)

A dset FPAAD Al
£ F dAoy ol A gz}
o BollME FAzt
FRobE F38

Home 7H o¥o] O 2 93 T,



LiXt =8 T58 Al

2.1 EEIIEHTN -’F—"&*I"UI[]]

= $RAEsEQ T AR 47 1

A 79 Y2 Ao Ageolag Fassich
Ak FYA B9k gel oA 13 A

Spolek B Al PF AR o] &3

g9
- F44¥ EE Sub-System?] o] 23 A=

- £ 7ﬁ’i,(Quam static) Al@

2.2 J¥s FEAIET|
Hzk FPAE ]S AZFES F5 ELHE:‘?E? AEs
Qo HAgate]l &5 FEAF
tableo]] F2HH 7)) AFofolE
< YR HEE HAshE ARgH
B0 98 mzados o Ay
& 3D Cad23E 7]5}8A9l 2
Fig 22 /e 7h dlAE
HAolw & 12 Awle) FaAke Aela Rl
AR RE AAS) o] 7709 AzololEl FE R
231 AX roller shaft2 -4 ¥ %)t} Main roller wheel
% narrow base-J Hlo] &2 bush 42 AlR-3te] ALY

wALE] 93
g B2t
I

"é FHAMNH7IE 2AE

-

t:i:

FEEIE RS

stof EE e

A2 & 20 AelE A} 22 jointE o] &
ow F 33 494 A BAES St

ek
L A& F9 554 NP7 T4
Hj&x 420km/h
% 7 24 35 208
AW 23) 1435mm E£E 1676mm
EAFE Z%) 1400mm ~ 3500mm
Azg PR 54
- Wk e EA 1.5-10mm, 6  40Hz
- AR WO EA 1.5-10mm, 6 30Hz
- Yaw 34 HEA 25 128,6  20Hz
- Roll 34 HYYEA 25 128, 6 20Hz
- 22 71 450 — 8
420km/h)
G F Az
- =2 FHy 7R JkEm 1.0g
LS S ) 1.0g
- A A R £ 5 313mm/s
- 3usk A 7R 313mm/s
NE(GFS 24) 1%
X 2. A joint FFH ZL A
Joint % A
Revolute Joints 2
Spherical Joints 7
Transnational Joints 9
Universal Joints 7
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TS Weight(kg)
Table Assembly 14,258Kg
Roller Mod Assembly
(Roller shaft Assy¥3h 14,43Kg
- Roller Shaft Assembly - 8450Kg
- Mounted Bearing Assy - 735Kg
- Roller Shaft - 1327Kg
+ Roller - 997Kg
- Shaft Disk Assy - 211Kg
- Chock Assy Narrow - 295kg
- Chock assy wide - 376Kg
Vertical Actuator(est.) 1,38Kg
Horizontal Actuator(est.) 655Kg
Drive Shaft Assy(each) 62Kg/1EA
Driving Motor and Base Assembly 1,61Kg/1EA
- Drive motor base weldment - 302Kg/1EA
- Drive motor 2Deg Cant Base - 153Kg/1EA
- Drive motor 4eg Cant Base - 204/1EA
- Drive motor 6eg Cant Base - 250/1EA
Safety Structure Assy 16,83Kg
- Load Restraint Beam weldment - 707Kg
- Hunting Aturator&Cross Beam Assy - 413Kg
X 4. 29 EAA()
T84 Weight(kg)
Parking Structure Assy 1707Kg
- Parking Structure Weldment - 195Kg/1EA
- Jack Post Assy - 195Kg/1EA
- Pivot Post Assy - 97Kg/1EA
Long. Restraint Assy(EAST) 1603Kg
Long. Restraint Assy(WEST) 3657Kg
Long Restraint Rod Adjustment Assy 704Kg
Longitudinal Restraint Rod 583Kg/1EA
Interface Weldment 3120Kg
Test Weight Structure(Weight £ 8hH) 1002Kg
Vert. Actuator Cant Spacer Block Assy
21Kg/1EA
2.2”THK
Vert. Actuator Cant Spacer Block Assy
41Kg/1EA
4.4”THK
Vert. Actuator Cant Spacer Block Assy
62Kg/1EA
6.6"THK
Lateral Actuator Cant Spacer plate Assy
8Kg/1EA
1.1"THK
Lateral Actuator Cant Spacer plate Assy
16Kg/1EA
2.2"THK
Lateral Actuator Cant Spacer plate Assy 21Kg/1EA
3.3”THK
Longitudinal Actuator Soacer Plate 124Kg
Inboard Cant Spacer Rail Assy 20Kg
Outboard Cant Spacer Rail Assy 20Kg
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K : Contact Stiffness
J : Contact Deformation

D: Damping Coefficient

d: Contact Velocity
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Vs : Static Transition Velocity
H . . Static Friction Coefficient
vV, @ Friction Transition Velocity

H, : Dynamic Friction Coefficient
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Contact Variable Value
Stiffness(N/mm) 5.0E10
Force Exponent 1.5
Damping(N sec/mm) 2.5ES
Static Transition Velocity(mm/sec) 0.01m/sec
Dynamic Transition Velocity(mm/sec) 0.5m/sec
Static Friction Coefficient 0.7
Dynamic Friction Coefficient 0.45
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