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The formation of non-transformation products and grinder burn on heat-treated steel gears is a serious problem for This work Is sponsored by John Deere, Waterloo, IA
John Deere. These defects reduce hardness, residual compressive stresses and fatigue life, increasing scrap
iInduces compressive residual stress into the gears, potentially undoing the damage caused by grinder burn. JOHN DEERE
Residual stress, metallography and microhardness measurements were conducted on gear samples provided by

costs. John Deere has suggested shot peening as a possible way to restore mechanical properties. Shot peening
John Deere in order to recommend whether or not John Deere should pursue the shot peening approach. Nothing Runs Like A Deere
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products, intermediate products, and Optical microscopy and residual stress and hardness Application of shot peening was able to improve the internal stress state
grinder burn issues that John Deere measurements were performed on a set of shot pe_ene_d and non- and recover some of its hardness lost due to NTP layer formation at the
is experiencing as a result of current shot peened poor microstructure gears. As shown in Fig. 8, the surface. The application of shot peening introduced up to 1400 MPa of
heat treatment and finish machining. & greatest amount of NTP was found near the 30" offset location compressive residual stress into the surface of the gear. The effect of
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Grinder burn occurs during finish

grinding and can over-temper or re- and martensitic layer. The location of this soft layer is around 50-150 pm
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levels of NTP and grinder burn. " . Our team recommends that John Deere further pursue shot Further work should be performed to verify the efficacy of shot
Cross-sections were cut to f peening as a countermeasure to offset the negative effects of peening in residual stress recovery. An increased and varied
measure the depth and excessive surface NTP and grinder burn. Additionally, we sample volume in XRD residual stress testing and subsequent
hardness of each area. suggest more testing to be done to establish a correlation fatigue testing should be performed to verify applicability of results
Surface hardness was also between residual stress recovery and a non-destructive testing to all products subject to remediation. Analysis can be used to
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