The Tribological Performance of Shot Peened AISIS160 Steel
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INTRODUCTION

The effect of heat treatment on wear and friction performance of AISI 5160 steel was studied.
The AISI 5160 steel samples were austempered at 288°C, 316°C, 343°C, 371°C, 399°C, 427°C,
and 454°C for 2 hours until the bainite transformation was complete. In addition, the influence of
shot peening on the wear and friction behavior of heat treated 5160 steel was studied. The
microstructure, hardness, and residual stress of specimens were studied by optical microscopy,
scanning electron microscopy, Vickers micro-hardness, 3D-profiler, and X-ray diffraction.
Austempering temperatures of 288°C, 316°C, and 343°C produced lower bainite with better
wear behavior than austempering temperature of 371°C, 399°C, 427°C, and 454°C which
produced upper bainite. Moreover, shot peened specimens had better wear behavior than non-
shot peened specimens for austempered temperatures from 288°C to 371°C. Abrasive wear was
the primary wear mechanism for all test specimens.

REFERENCES

[1] Hashemi, B., Yazdi, M. R., & Azar, V. (2011). The wear and corrosion resistance of shot
peened—nitrided 316L austenitic stainless steel. Materials & Design, 32(6), pp. 3287-3292.
doi:10.1016/j.matdes.2011.02.037.

[2] Mitrovic, S., Adamovic, D., Zivic, F., Dzunic, D., & Pantic, M. (2014). Friction and wear
behavior of shot peened surfaces of 36CrNiMo4 and 36NiCrMol6 alloyed steels under dry and
lubricated contact conditions. Applied Surface Science, 290, pp. 223-232.
doi:10.1016/j.apsusc.2013.11.050.

[3] Tekeli, S. (2002). Enhancement of fatigue strength of SAE 9245 steel by shot
peening. Materials Letters, 57(3), 604-608. doi:10.1016/s0167-577x(02)00838-8

[4] Bagherifard, S., & Guagliano, M. (2012). Fatigue behavior of a low-alloy steel with
nanostructured surface obtained by severe shot peening. Engineering Fracture Mechanics, 81,
pp. 56-68. doi:10.1016/j.engfracmech.2011.06.011.

[5] Benedetti, M. (2002). Influence of shot peening on bending tooth fatigue limit of case
hardened gears. International Journal of Fatigue, 24(11), pp. 1127-1136. doi:10.1016/s0142-
1123(02)00034-8.



