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Experimental Research of Material Damping Performance
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Abstract : In low temperature environment the damping material performance of high-speed train will be deteriorated
greatly, which will lead to the problem of vibration and noise of the train. In this paper, the change of property of the
damping material used in high- speed train is investigated experimentally at the room temperature, - 10° C and - 25° C
environments respectively. In the experiment, four panels with different sprayed damping structures are tested by the
hammering method, and their natural frequencies, modals and damping ratios of the 57 orders below 850 Hz frequency are
obtained. Then, the corresponding finite element analysis for the four panels without damping is done. And the results are
compared with those of the experiments. The results show that the present damping material has good damping performance
at the room temperature, but it becomes poor with the temperature dropping. The low-temperature damping material has a
best performance at - 10°C. The room- temperature damping material has a good performance at the room-temperature in
intermediate frequency range. When using the room temperature damping material combined with the low temperature
damping material, the panels show a high damping effect in a wide temperature range and a wide frequency band. So the
mixture of the low temperature damping material and normal temperature damping material is more suitable to the high-
speed trains operating in the area where the temperature changes drastically. The measured data provides a basis for the
choice of the damping material for high-speed train, and the test method provides a reference for damping capacity test for
damping materials.
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