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Simulation calculation based fracture
analysis of thrust frame drive shaft
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(Xi’an Aerospace Propulsion Test Technology Institute, Xi’an 710100, China)

Abstract: Because of the fracture occurred on horizontal thrust frame transmission shaft, the
transmission shaft damage mechanism is analyzed according to the composition and working principle
of the horizontal thrust frame structure. The analysis result shows that the fracture is caused by low
cycle fatigue. The model of the transmission shaft was established based on ANSYS Workbench
platform to make strength analysis of the shaft. Stress, strain and deformation calculation result under
the working load are given. The weak positions of the drive shaft are analyzed according to the
calculation results, by which a conclusion that the state of the drive shaft failure parts is consistent is
got. Its design was improved. The fracture simulation analysis for drive shaft was carried out by means
of the improved analysis method based on the strength analysis. The simulation calculation results of
service life, safety factor and damage coefficient are given, and the damage coefficient calculation

results. The contrast of simulation data before and after improvement indicates that the improved shaft's
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Tab. 1 S-N curves
S/MPa lel 2el Sel le2 Se2 ie3 2e3 5e3 led
NAREL 13415 95743 61668 44493 32343 21574 16143 12302 889.49 717.75
S/MPa 2ed Sed leS 2e5 le6 2e6 Se6 le7 2e7
NIREL 59631 48855 43424 39584 36176 344.59 33244 32167 31624 3124
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Fig. 3 Flow chart of damage analysis
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Tab. 2 Design requirements of drive shaft
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