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Tab.1 HJC model material parameters

€A B €A B fE
p(EJE)/(Umm?) 2.4x107 S (H— Al I KR ) 7.0
E(3ME A 5 ) /MPa 32.5 P (HPE FE 3 )/MPa 16
JIC(EE/N=! 0.2 JTING: X N 0.001
G (35 VIR )/MPa 14 860 P SR B ) /Pa 800
A (F— LR R EM B S50 0.79 Mo EFRAR 3 7E ) 0.1
B(HA— LR L Z40) 1.6 D,(# 1550 0.04
C(NLAEH ZH0) 0.07 D,(#1 13 2 H0) 1.0
NOE SR FE 50 0.61 K, (JES® Z:$0)/MPa 85 000
Fe (PLIE R )/MPa 48 Ky (JESEZ40)/MPa -171 000
T(HLPLHE S )/MPa 4 Ky(FE 38 Z%0)/MPa 208 000
of mm (Wi 2L ¥ T A8 ) 0.01 EPS 0(Z7% A %) 0.001"'
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Tab.2 MAT_PLASTIC_KINEMATIC material parameters
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Fig.2 Time history curve of pier top displacement
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Tab.3 Comparison of peak impacting force with relevant specifications

eyl 4 3 o e /KN TE T 7F 3 [ 4 /KN
7y B IR B IE R 1 000 500
Eourocode!" 1 000 500
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X1 B - 8 500(8.5 t,80 km/h)

Z s 20 100(30 t,80 km/h) 18 700(30 t,80 km/h)
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Research on Slippage Characteristics of Rolling Elements of
High—Speed Train Axle Box Bearings

Tu Wenbing, Chen Chao, Xiang Yunpeng
(School of Mechatronic and Vehicle Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract : Rolling elements slippage aggravates the wear and bearing vibration, which has an important impact on
the life and stability of high—speed train axle box bearings. In this paper, with the double—row cylindrical roller
bearing of high—speed train as the object of study, considering the factors such as pocket clearance and radial
clearance, a two—dimensional finite element model of the bearing was established. The model’s explicit dynamics
was solved by central difference method, and the slippage characteristics of roller elements under steady condi-
tions, deceleration conditions and track excitation conditions were analyzed. The results show that the RMS value
of the sliding speed between the rolling elements and the outer ring is lager under stable conditions and track
excitation conditions; the RMS value of the sliding speed between the rolling elements and the inner ring is larg-
er under the deceleration conditions, and the increase is more obvious as the deceleration increases.

Key words: high-speed train; axle box bearing; variable working conditions; rolling element slippage
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Numerical Simulation Analysis of Heavy—Duty Vehicle Impact
on Square Pier Based on LS-DYNA

Xuan Chao,Peng Keke

(Institute of Transportation and Construction, Foshan University, Foshan 528225, China)

Abstract.In order to study the dynamical response of heavy trucks collision with piers at different speeds, the
nonlinear dynamic analysis was carried out by using the finite element software LS-DYNA. Considering the in-
fluence of superstructure on collision process, the superstructure was simulated by mass block. Taking Dongfeng
Tianlong heavy truck as a prototype to establish a finite element model. The weight of 30,40,50 t vehicles were
simulated at 50,80,110 km / h respectively, and the influence of impact velocity and impact mass on pier dis-
placement and collision force was obtained. The law of energy variation with time was analyzed to verify the ra-
tionality of the finite element model. The peak value of collision force was compared with the relevant literature
and codes. The results show that the current anti—collision design code is difficult to meet the requirement of
bridge collision prevention in practical engineering.

Key words: vehicle and bridge collision; simulation; nonlinear dynamic analysis; dynamic response



