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Thin seam shearer reliability analysis and fatigue life prediction

ZHAO Li-juan,MA Lian-wei

( College of Mechanical Engineering ,Liaoning Technical University , Fuxin 123000, China)

Abstract : Based on theory of rigid-flex coupled multi-body system dynamics, a rigid-flex coupled virtual prototyping
model of shearer with flex rock arm shell and haulage unit shell was built. According to the drum working resistance
and major technical parameters of the shearer,the value range of traction resistance has been derived, and then verified
the correctness of the coefficient of traction resistance set on the dynamics simulation analysis. Based on the Matlab
programming , obtained the load files of pre-and post drums’ ,and through the ADAMS dynamics simulation analysis,
found out the stress contour distribution and deformation of shear shell,, and put forward the improvement measures.
Based on the key nodes’ Von Mises stress load of shearer shell,load spectrum of fatigue analysis has been obtained.
Through fatigue life prediction,shearer shell’ s repeats and damages were obtained ,and then found out the weak links.
This paper provide a new approach for people to research equipment’ s stress, deformation , and fatigue life while the e-
quipment’ s rigid components in large overall motion and flex components in small deformation motion.
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Fig. 1  The structure sketch of shearer
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Fig. 2 Multi—flexible body system schematic

diagram of shearer
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Fig. 3 Model Neutral Files of shearer shell
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Fig. 4 Rigid—flex coupled virtual prototyping model of shearer
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Fig. 5 Load curves for pro-and post drums
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Fig. 6 The traction resistance of shearer
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Fig. 7 Von Mises Stress contour and Max Von
Mises Stress Nodes’ curves of shells
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Table 1 Shell key nodes’ fatigue life and damage

analysis result
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