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Improvement in Fatigue Strength of Carburized Steel Gears with Shot
Peening and Chemical Polishing

Kazuyoshi Ogawa, Takashi Asano
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Abstract

A new process for improving the fatigue strength of carburized steel gears has been developed, and the effect of
the process has been examined with fatigue tests of notched specimens and helical gears for use as automotive
transmissions. This process consists of two kinds of treatment: shot peening and chemical polishing. Shot peening
yields a highly compressive residual stress near the surface of a workpiece, and chemical polishing removes the
oxidized and nonmartensitic layer which is harmful to the fatigue strength. Since the chemical polishing is
conducted only by immersing workpieces in a solution containing ¥ mioF and 2 molf of H,0O, it is easy to
treat complex-shaped workpieces like gears. Furthermore, a smooth surface and highly compressive residual stress
are obtained by treat workpieces with chemical polishing after shot peening. The factors of increase of fatigue
strength by means of the combined process are 1.76, 1.63 and 1.51 for the carburized notched specimens whose
notch radii are 0.5 mm, 1.0 mm and 2.0 mm, respectively, and the factors of increase of tooth-root fatigue strength
range between 1.47 and 1.63 for three kinds of helical gears whose the modules vary from 1.75 to 2.80.
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Fig. 1 Shape and dimensions of specimens
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Fig. 6 S-N curves of treated specimens.
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Table 1 Estimated critical deptit and critical stress
rangeAag, which is endurance limit stress
range at critical deptht.

At, mm Aoy, MPa
ASC 0.04 1150
CP 0.00 1580
SPH 0.07 1460
SPH + CP 0.07 1700
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(b) Gear C

Fig. 12 SEM micrographs of fracture surfaces near the

fracture-initiation point of gear A and C.
( An arrow indicates a non-metallic inclusion
at the fracture-initiation point. )
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