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A Study on Conceptual Design and Dynamic Model of
High-Speed Roller Rig for Maintenances

ABET. PEY* . o - o)

Kwang-Bok Shin - Jun-Sung Goo - Dae-Bong Lee : Eun-Gyu Lee

Abstract The objective of this research is to design the roller rig for the maintenances of high-speed train bogies
operated on the tracks. Roller rigs have been studied and researched to develop the faster, safer and more efficient rail-
way system. It is to reduce the time of testing vehicles and to make as wide a range of tests available as possible.
Therefore, it is very important issue to check and evaluate the dynamic responses of high-speed train after severa
years of operation. This paper presents a study on the conceptual design and dynamic model to develop the roller rig
for the routine maintenances of high-speed trains bogies with maximum speed of 350km/h. ANSY S was used to ana-
lyze the wheel/roller's contact behavior of driving axle and ADAMS was used to verify and analyze the dynamic
behaviors of roller rig.
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Table 1. Principle data of roller rig

Part Specification
Motor 1500kW

Bevel gear Rate1:1.35
Roller axle 150mm
Roller 1370mm

Bearing/Housing 22224EAEA4 | SN224
Flange coupling In 135mm
Universa coupling Exchangeable go by test

Out 135mm In 70-80mm

Disk couplin
piing Out 135mm In 80-100mm
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Fig. 3. The schematic drawings and dimensions of roller
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Table 2. Contact agorithm between wheel and roller

Type Vaue Type Value
Normal force Impact Friction force Coulomb
Stiffness force (N) 1.0E5 | Static coefficient (u) 0.7
Spring stiffness Kz Dynamic coefficient
1.346 0.45
(MN/m) (W
Force exponent 22 Stiction translation 0.001
P : velocity (m/sec) '
Damping Friction transition
(Ns/mm) 6050 velocity (m/sec) 05
Penetration depth 01 Bogie weight 20
(mm) (ton)
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Fig. 9. The vertical displacement history curve of frame
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Fig. 10. The lateral displacement curve of front wheel
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Table 3. The property of SM45C Steel

Properties Value
Density (kg/m°) 7,850
Elastic modulus (GPa) 210
Poisson's ratio 0.290
Yield stress (MPa) 515
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Fig. 13. The result of Structura analysis of axle
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