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Cause Investigation on Fracture of Overtorque Protection
Shaft of Gas Turbine Starter Motor

XUE Chenyang, MA Yuhui

WU Minghao, GONG Xulong

(National Engineering Research Center of Special Equipment and Power System for Ship and Marine Engineering, Harbin 150035, China)

Abstract: The overtorque protection shaft is an important component of the gas turbine transmission system. In the course of

cold blowing, the overtorque protection shaft of a gas turbine broke. To investigate the reason for the fracture, many methods are

employed such as chemical composition test, inclusion analysis, strength and hardness verification, running condition analysis

of the gas turbine, and macroscopic and microscopic appearance observing of the fracture. Results indicate that it is the inner

defects that result in the fatigue fracture of the shaft.

Keywords: overtorque protection shaft; fatigue crack; inner defect of material
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Fig. 1 Composition of transmission system components
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Fig. 2 Broken overtorque protection shaft
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Table 1  Chemical composition of materials(w) %
C Si Mn Cr Ni Mo W P S Fe
0.160 0.290 0.370 1.500 4.400 0.110 0.780 0.011 0.012 A
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Fig. 3 Inclusion morphology
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Fig. 4 Outline dimension of overtorque protection shaft
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Fig. 5 Rotor speed change curve before and after

overtorque protection shaft fracture
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Fig. 6 Macro morphology of fracture
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Fig. 7 Enlarged fracture morphology
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