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Fatigue Design of Bevel Gear for Automobile by Shot Peening
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Abstract : The fatigue characteristics of bevel gear used for differential gear of automobile was investigated in this
paper. From the A-N(Almen intensity-Number of fracture)curve of bevel gear it was shown that there was a specific
time that have a maximum fatigue life. Optimal peening condition was 65m/s of project velocity and 8min of project
time. Fatigue life was also investigated from the S-N curve between optimal peened specimen and unpeened specimen.
Another very significant point is that the crack initiation of bevel gear by shot peening was generated in the subsurface
from fractography. This paper shows that shot peening process tremendously improve fatigue characteristics of bevel

gear.
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Table 1 Chemica composition of specimen (wt%)
C Si Mn P S Cr Mo Ni
0.18 | 0.08 | 0.81 | 0.01 [ 0.009 | 1.33 | 0.61 | 0.17

Table 2 Mechanical properties of specimen

Oy Ot Ot €
(MPa) | (MPa) | (MPa) | (%)
Heat trt_ea_ted 733.63 | 11338 | 10525 112
(Carburizing)
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Fig. 1 Condition of heat-treatment
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Photo. 1 Test machine of gear tooth intensity
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Table 3 Shot peening condition

Shot ball dia. 0.8 mm
Shot velocity 65m/s (1,400rpm)
Time 0~14min
Coverage >100% (1min)
Arc height 0~ 0.586mmA
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Fig. 3 Optimal peening condition of bevel gear
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(b) Peened specimen
Photo. 3 Fractography of bevel gear specimen
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