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Mechanical characteristics analysis of face pitting damage on helical gear
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Abstract: In order to study the influence of face pitting damage on
helical gear, the helical gears on the secondary deceleration
system was taken as an object and the geometric model of gears
were built and assembled by SolidWorks. Using the finite element
software Workbench, the meshing position of gears set surface
contact, and the mechanical properties of intact and damaged
gears were analyzed. Next, the analyses of variance were done in-
cluding the factors of the driving wheel speed and the number of
pitting corrosion. The results showed that the rotational speed
and pitting damage had a certain influence on the mechanical
properties of the helical gear. With the increasing of the number
of pitting corrosion, the influence was more and more significant.
At the same time, considering the mechanism of pitting
corrosion, the friction coefficient was adjusted and some correla-
tion between {riction and pitting corrosion was determined.
Keywords: helical gear; pitting corrosion damage; mechanical

characteristics; contact; friction coefficient
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Table 1 Geometric parameters of helical gear

g AL Wy REEM/ ) RIIMA/ O F&/mm  ARFRANE AR/ mm

30(F) 5 HF 30 20 30 30

60D 5 EF 30 20 30 65
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Assembly geometric model
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Figure 1
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Figure 2
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Helical gear model
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Figure 3
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Finite element mesh
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Figure 4 Boundary conditions
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Table 2 Material properties

FRPERLE/GPa (kg m ) AL JRMRGESE/MPa FLRisRE/MPa  #UZ MK R E/KT!
210 7 890 0.277 785 980 1.3E—005
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Figure 5 Intact gears stress and strain
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Figure 6 Stress distribution diagram of the meshing position at different speeds
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Figure 7 Strain distribution diagram of the meshing position at different speeds
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Figure 8 Pinion single pitting position
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Figure 9 Pinion multi-pitting position Figure 10 Stress and strain distribution of single pitting
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Figure 12 Maximum stress of pitting at different speeds
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Figure 13  Maximum strain of pitting at different speeds
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Table 3 Range analysis
£ bA L3 R ECH
Max 782.10 892.95
R 71/MPa Min 597.12 510.86
2= 184.98 382.09
Max 0.004 291 0.004 897
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Table 4 Variance analysis
B e RiEHE
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F Y P F 14 P {H
I 10.43 0.025 9 45.17 0.001 8
Ij 28 14.12 0.015 4 116.79 0.000 3
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Table 5 Stress and strain under different friction coefficients and number of pitting
B PEER AL MECH
EfER 7N
0.10 0.20 0.25 0 1 4
N 11/ MPa 386.74 657.97 781.32 386.74 618.51 786.12
Joj A 0.001 861 0.003 133 0.003 721 0.001 861 0.003 824 0.004 589
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