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ABSTRACT

The chevron rubber spring is used for subway vehicle as a primary suspension. Generally, the pri-

mary suspension has an influence to the running performance and not so much effect on the ride

comfort in railway vehicle. But the stiffness of chevron spring is harder and harder as time goes on

because of rubber characteristics. Therefore the dynamic characteristics such as ride comfort and de-

railment coefficient should be reviewed according to the stiffness variation of chevron rubber spring.

In this paper the effect of chevron rubber spring on dynamic characteristics was studied by consider-

ing multi-body dynamics of railway vehicle on one straight line and seven curved lines.
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Fig. 1 Chevron rubber spring
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Table 1 DOF of vehicle model

Body DoF Number Total DoF
Wheelset 6 4 24

Bogie 6 2 12
Carbody 6 1 6

Fig. 2 SIMPACK vehicle model
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Fig. 4 Comparison of derailment coefficient between
normal and hardening chevron spring

Table 3 Comparison of derailment coefficient

Radius of Normal Harden Ratio of
Track curvature chevron | chevron change
(m) spring spring (%)
1 250 0.590 0.610 +3.4
2 301 0.598 0.597 -0.2
3 401 0.326 0.327 +0.3
4 599 0.226 0.213 -5.8
5 847 0.217 0.217 0.0
6 1,002 0.185 0.182 -1.6
7 1,102 0.153 0.162 +5.9
8 Straight 0.092 0.102 +10.9
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Table 4 Wz evaluation scale

Ride .
) Ride comfort
1 Just noticeable
2 Clearly noticeable
2.5 More pronounced but not unpleasant
3 Strong, irregular but still toerable
3.25 Very irregular
Extremely irregular, unpleasant,
3.5 annoying: prolonged exposure
intolerable
4 Extremely unpleasant: prolonged
exposure intolerable
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Fig. 5 Ride index in lateral direction
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Fig. 6 Ride index in vertical direction
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