LaXXe| ¥sean AUl B i

A Study on Improvement and Estimation of
Fatigue Strength in Sintering Spur Gear
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ABSTRACT

This paper deals with the bending fatigue strength of sintering spur gears. The test specimens are used
to sintering spur gear to be consisted of Fe-C-Ni-Mn and SCM415 spur gear. The fatigue test at a
constant stress amplitude is performed by using an electrohydraulic servo-controlled pulsating tester.
The S-N curves are obtained and the enhancement of fatigue strength due to carburized treatment is
clarified.

Accordingly, this study presents the fatigue strength of sintering spur gear, SCM415 spur gear and
carburized gears of them. The strength enhancement due to the carburized treatment is discussed.
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Table 1 Dimensions of test gears

Module m [mm} 1.25
Number of teeth z 66
Pressure angle [deg] 20
Profile modification coefficient 0

Face width b [mm] 10.85%0. 01
Tip diameter [mm] | ®83.6110.01
Span gauge(7 teeth) [mm] 24.7+0.01
Material Fe~C-Ni-Mn
Density [g/cm®] 6.8

Table 2 Chemical composition of specimen

Fe C Ni Mn etc

Remainder | 0.2~0.4% | 2~4% | 0.5~1.0% | <1%
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Fig. 1 Shape of test gear
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Fig. 2 Condition of heat-treatment
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Table 3 Dimensions of test gears

Module m {mm] 1.25
Number of teeth z 66
Pressure angle [deg] 20
Finish Hobbed
Profile modification coefficient 0

Face width b [mm] 10.85+0. 01
Tip diameter [mm] | ®83.61%0.01
Span gauge(7 teeth) [mm] 24.740.01
Material SCM415
Heat treatment Carburized
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Table 4 Chemical composition of SCM415 [wt %]

C Si Mn p S Cr Mo
0.165 | 0.265 | 0.731 0.015 | 0.017 1.07 0.151
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Fig. 3 Machining and heat-treatment process
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Fig. 4 Loading device of fatigue tester
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Fig. 5 System of bending fatigue test
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Fig. 6 Hardness distribution of test gears
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Fig. 7 S-N curves of sintering gear and SCM415 gear
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Fig. 8 S-N curves of sintered carburized gear and
SCM415 carburized gear
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Fig. 9 Comparison of the fatigue strength between
sintering gear with sintered carburized gear
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