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Analysis on the Lateral Stiffness of Coil Spring for Railway Vehicle
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Abstract In constructing the multi-body dynamics model to analyze the behavior of the railway vehicle, it is very
important to understand the properties of the suspension elements that constitute the suspension system. Among them,
coil springs, which are mainly used in primary and secondary suspension systems, clearly show the axial stiffness
in the drawings, but the lateral properties of the coil springs are not specified clearly, making it difficult to construct
a dynamic analysis model. Therefore, in this paper, the model for analyzing the lateral stiffness of the coil spring
is examined. A finite element method was applied to analyze the lateral stiffness of the coil spring and numerical
analysis was performed by applying the coil spring lateral stiffness analysis model proposed by Krettek and Sobczak.
And the test to analyze the lateral stiffness of coil spring was conducted. As a result of comparing with the test
results, it was found that the results obtained by applying the lateral stiffness analysis model of Krettek and Sobczak
and correcting the correction coefficient are similar to those of the test results
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Fig. 1. Primary suspension
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Fig. 2. Coil spring
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Table 1. Properties of the coil spring
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Table 2. Material property of spring(SUP11A)
Density | JlL | posons |l | s
(kg/m3) (GPa) Ratio (GPa) (GPa)
7,700 200 0.285 155 77.8
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Fig. 4. Deformed shape of coil spring
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Table 3. Lateral stiffness according to axle load

Axle load(kN) Lateral stiffness(MN/m)
7.6 0.43
14.0 0.65
212 0.76
28.6 0.77
36.1 0.81
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Fig. 5. Lateral stiffness according to axle load
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Fig. 7. Analysis results of lateral stiffness using Krettek
and Sobczak's model according to axle load
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6 4 2 0 2 4 6 8 1 Fig. 10. Load-displacement diagram of the coil spring
Displacement(mm) .
according to axle load

Load(kN)

Load(kN)

(b) 16,038N
Table 4. Test result of the coil spring
i l;l;lllil;t Dlsp(ll::z;nent Axle load Late(rl‘;i/lI Ij/t;f]iness
=
= 330 0 - -
o 320 10 8,019 0.4909
= 310 20 16,038 0.7249
= 300 30 24,057 0.8331
290 40 32,076 0.9125
280 50 40,095 1.0523
275 55 44,985 1.1511
-6 -4 -2 0 2 4 6 8 10
Displacement(mm)
(c) 24,057N
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(d) 32.076N Fig. 11. Test result of the coil spring
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