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Abstract The reason of the aeroengine transmission gear spokes fracture fault is analyzed, through the

fracture examination, strength calculation, vibration characteristic analysis and stress test, the nature of the gear
spokes fracture fault is the high—cycle fatigue caused by the pitch diameter resonance is determined. Based on
the analysis results, the gear structure is improved and optimized to reduce vibration stress and increase strength
reserve, and the optimized structure is tested and verified. The results show that the vibration stress of the opti-
mized structure is greatly reduced, the strength reserve and working reliability are improved obviously.

Pitch diameter resonance
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Fig. 1 Appearance of faulty gear
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Fig. 2 Appearance of fracture
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Tab. 1 Calculation results of gear strength
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Tab.2 Calculation results of gear stress
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Tab.3 Stress distribution cloud map
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Tab.4 Change of contact position under meshing force
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Fig. 4 Vibrational Campbell diagram of faulty gear
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Tab.5 Calculation results of the natural frequency and resonance

speed of the faulty gear
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Tab. 6 Calculation resulis of the natural frequency and resonance speed of the faulty gear
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Tab.7 Vibration stress and dynamic strength reserve test results of the gear fault position
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Tab. 8 Improvement scheme of faulty gear structure
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Tab.9 Resonance frequency calculation results of the improved gear
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Fig. 5 Vibrational Campbell diagram of the improved gear
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Tab. 10  Vibration stress test results of the improved gear
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