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Abstract

transit new airport line on vehicle technical parameters, the

In view of the high requirements of Beijing rail

performance of stiffness and fatigue resistance of conventional
lateral buffer structure is analyzed, and an optimization scheme
of lateral buffer is proposed, which integrates the peripheral
metal and rubber by vulcanization and bonding. A finite ele-
ment analysis model of lateral buffer is established to calculate
its stiffness, then using fatigue curve and according to the fa-
tigue cumulation rule under multi-stress and strain conditions,
the fatigue strength of the optimized lateral buffer rubber elasto-
mer is analyzed. The simulation results show that the optimized
lateral buffer fully meets the operation requirements, and the
test results show that the stiffness performance and fatigue
resistance of the optimized lateral buffer meet the operation
requirements as well.
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Tab.1 Fatigue load requirements of lateral buffer

T ﬁiérmt#i Jnk ﬁﬁﬂi
{3 F%/mm A%/ He WHL/ K
Hir1 5.0 5.0 5000 000
2 10.0 3.0 2 000 000
it 3 15.0 2.0 1 500 000
#Hir 4 20.0 1.0 1 000 000
TS 25.0 0.5 500 000
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Fig.1 Structure diagram of new airport line vehicle

lateral buffer in the original scheme
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Fig.2 Load-displacement fit curve and corresponding

requirement curve in the original scheme
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Fig.3 Fatigue curve of rubber material in the original scheme
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Tab.2 Lateral buffer strain and fatigue cumulative

damage in the original scheme

NS o Tﬁi‘iﬂ}jﬁ)ﬁ% H ﬁﬁﬁﬂ P55 SR
i F/mm 16 2878 R/ Bifhi
5.0 0.09 154792068 5000000  0.0323
10.0 0.21 21081394 2000000  0.1272
15.0 0.32 7824623 1500000  0.3189
20.0 0.45 3508 103 1000000  0.6039
25.0 0.63 1589399 500000  1.8496
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Fig.4 Diagram of finite element model of new airport line ve-

hicle lateral buffer after optimization
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Fig.5 Rubber deformation diagram of new airport line vehicle

lateral buffer after optimization
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Fig.6 Load-displacement fit curve and corresponding reguire-

ment curve in the new scheme
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Tab.3 Lateral buffer strain and fatigue cumulative

damage in the new scheme

1 14 L BUNIER EERER 5B
g /mm T WU YA W 105
5.0 0.06 162 636 145 5 000 000 0.0116
10.0 0.16 30 574 628 2 000 000 0.062 4
15.0 0.24 8 542 724 1 500 000 0.161 2
20.0 0.33 4 945 049 1 000 000 0.296 4
25.0 0.46 3 487 410 500 000 0.450 8
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Fig.7 Stiffness test results of lateral buffer sample in the

new scheme
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