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Fig.2 Force model of pump shaft
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Assembly drawing of vane pump
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Fig.3 Simulation of force on shaft under vibration
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Fig.4 Force on shaft under different

amplitude by 1 Hz
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Fig.7 Y direction and total displacement
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Fig.9 Allowance cycles under different

amplitudes and frequencies
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The Influence of Vibration on the Force and Fatigue Life
of Shaft of TBM Vane Pump

YANG Zhongjiong, DONG Dong

(College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract;: In view of the fact that TBM works under vibration environment, this paper has analyzed two rea-
sons of fatigue of the pump shaft under vibration; the change of loads and the material performance. We build
the model of the vane pump by MATLAB/SIMULINK is built. The results of simulation show that the stable
force on pump shaft has active linescaple relationship with the frequency and amplitude. According to the em-
pirical data, the S-N curve in different situation was obtained. And the finite element model of the shaft was
established. Adding different loads and the material parameters on the model, the influence rules by vibration
are obtained. The results indicate that: when the amplitude is below 3 mm and the frequency is below 20 Hz,
it can always satisfy the request of fatigue life. It cannot satisfy the request of fatigue life when the amplitude is
above 4.8 mm. When the frequency is 10 Hz, the maximum amplitude to satisfy the fatigue life of shaft
is 4.3 mm.

Key words: TBM; vibration; vane pump; shaft; fatigue



