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20MnCr5 steel is widely known for its superior tensile strength and has therefore been a material of choice in several automotive . .
and Engineered Abrasives

applications. Surface enhancement of metal parts, by any number of processes, have been shown to introduce beneficial stresses and
surface conditions which can further improve the performance attributes of many metals including 20MnCr5 steel. AAM and Purdue MSE

have previously shown an ability to produce a desirable combination of surface stress and finish for 20MnCr5 test coupons. Using this ser N

background, as well as mod.eling that i_s being developed by MSE's Cepter for Surface_ Engineering & Enhancement (CSEE). that is available — Engineered Abrasives®

to AAM, the purpose of this study will be to further the understanding stress profiles and surface roughness for a series of controlled B P ] 1 UEACTURERS OF THE EINEST AUTOMATED
BLAST FINISHING & SHOT PEENING EQUIPMENT

processing conditions. Additionally, modeling relationships between the processing parameters and resultant stress profile and
surface conditions will be studied.
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Shot sizes were measured using a JM Canty SolidSizer. Size

Residual stress measurements distributions were collected for CCW 32, CCW 14, and glass beads
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Expenmental Techr"ques « Some treatment conditions produced pronounced differences
between tooth contact surface and root residual stresses The shot size distribution and mass flow were used to create a
randomized shot field that impact the surface at a known impact
Sectioning Residual Stress Depth Profiles angle, to predict the effects of the shot to the material.

Gears were sectioned by wire The figure below shows comparative normalized residual stress
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4.1 ym Media Type CCW32 ~ 20Sec 40 Sec - The shot does not seem to be reaching the root as effectively as
* Increasing shot size was shown to increase surface roughness the teeth leading to the root being rougher than the teeth
 Increasing shot time was shown to decrease surface Hardness Analysis | |
roughness « Hardness follows the.expected depth profile trend of decreasing
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