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Rotordynamics test with gradually increasing crack depth

HAN Bing, LIU Zhansheng, HE Peng, YAN Peigang
(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The vibration characteristics of a multi-disk rotor system with a shaft crack fault were
tested. In the test, the cracks of different depths were prefabricated on the rotor from the shallower to the
deeper using the precision wire cutting processing method, so as to simulate the gradual deterioration
process of the crack fault under the actual working condition. The vibration displacement signal near the
bearing seat during the cracked rotor speed increase stage was measured. The test results showed that
compared with the case with the crack depth up to 50% of the shaft diameter, when the crack depth
reached 60% of the shaft diameter, the 1 x response peak at the critical speed and the 3 x response peak at
the 1/3 critical speed region were significantly reduced, while the peak of the 2 x response in the 1/2
critical speed region was increased suddenly. This result can provide a basis for early warning of rotor

fracture.

Keywords: multi-disk rotor system; crack failure; dynamic characteristic test; crack depth;

fault deterioration; broken rotor
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Fig. 3 Schematic diagram of cracked rotor
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