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A Study on the Low Temperature Mechanical Characteristics of SM490A for
the Railroad Vehicle Structure
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Abstract

This study investigates the effects of the material properties and the fatigue behavior in the SM490A material
specimens due to the low-temperature atmosphere. In the fatigue behavior, the low-temperature affects the fatigue life.
As the temperature get low, the fatigue limit increase, also As the yield strength and the tensile strength increase, the
impact absorbed energy decrease. The difference of fatigue life represents to normal distribution and it is larger
between the room temperature and the low temperature, but in the result of the cumulative density function, the effect

of temperature is not too large on it.
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(a) Specimen of tensile test
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(b) Specimen of fatigue test
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(c) Specimen of impact test

Fig. 1. Test specimens
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Fig. 2. Stress-strain curve (overall)
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Fig. 3. S-N curves for SM490A (overall)

Table 1. Material properties in Eq. 4.1

A B
Room temperature +20C 329.85 -0.04322
Low temperature -10T 313.16 -0.03524
Low temperature -40C 311.54 -0.03176
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Fig. 4. P-S-N curves for SM490A
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Fig. 6. CDF for fatigue life
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