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Simulative analysis of gear bending fatigue life based on crack propagation

SHI Wan-kai, TANG Qing-ru

(State Key Lab of Mechanical Transmission, Chongqing University, Chongging 400044, China)

Abstract; Taking account of the fact that there are defects in the interior of a gear, the influence of the

different loads and locations of the defects on the gear life was investigated. The Initial defect was set ac-

cording to gear nondestructive flaw detection acceptance criteria. The boundary element analysis software-

FRANCS3D was used to calculate the stress intensity factor at different locations of the crack front and sim-

ulate the crack propagation in different gear loading conditions, so that the relationship curve of load cycles

versus crack length and the curve of gear life versus tooth root stress amplitude were obtained under differ-

ent load conditions.
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Fig.1 Fatigue crack growth rate
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Tab.1 Geometric parameters and material properties of gear
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Fig 5 Relation of crack area to maximum stress intensity
factor under conditions of different initial defect
locations
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Fig. 6 Relation of crack length to number of load cycles
under different load conditions
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Tab.2 Number of load cycles when crack length grew to half
of tooth width under different load conditions

$H/N TR EREBEASEN 1/ MPa HEIFRHK
1 900 705 72 763
2 000 743 70 586
2 100 776 62 092
2 250 837 48 237
2 500 932 34 453
3 000 1110 15 207
3500 1290 12414
4 000 1455 7232
4 500 1 660 5 304
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