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Experimental Study on Surface Layer Quality of Pre-stressed Grind-hardening Parts
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Abstract: Starting from the anti-fatigue manufacturing and green manufacturing concepts, fusing
the principles of pre-stressed grinding and grind-hardening technology, an pre-stressed grind-harden-
ing approach integrated with residual stress control, surface quenching and grinding was presented.
Based on the pre-stressed grind-hardening test of 45 steel, the residual stress, hardness and roughness
of the workpiece grind-hardening layer surface were studied and analyzed. Comparing with the results
for the grind-hardening process under the same conditions. the results are as follows: the residual
stress status of the pre-stressed grind-hardening workpieces are better than that of grind-hardening
specimens, revealing that pre-stressed grind-hardening process has significant effects on the drop of
residual stretch stress and increase of residual press stress; the surface hardness of pre-stressed grind
-hardening workpiece is almost three times of original hardness, meanwhile, pre-stressed grind-hard-
ening workpieces can achieve lower roughness than that of grind-hardening workpieces. Therefore, the
fatigue resistance, corrosion resistance and surface integrity of pre-stressed grind-hardening workpiec-
es are better than that of the grinding hardening workpieces.
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