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Study on Surface Residual Stress in Dry High-Speed Cutting
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[ABSTRACT)]

mechanical orthogonal cutting process is established to

A finite element model of thermal-

simulate the unsteady cutting process of dry-cutting of the
difficult-to-machine material GH4169 and the unloaded
surface stress field and temperature field of different cut-
ting speed are obtained. Then the distribution of residual
stress and the effect of fatigue properties are analyzed. The
results show that the tensile residual stress increases as the
cutting speed increases, but decreases sharply and trans-
forms to compressive stress, whose magnitudes is found at
100-140um,which helps to improve the anti-fatigue prop-
erties and proves basis for cutting process of dry-cutting
difficult-to-machine material.
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Fig.1 Finite element model of cutting
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Fig.2 Mechanical property of GH4169
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Fig.3 Effect of cutting speed on internal residual stress
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Fig.4 Effect of cutting speed on residual stress of machined
surface
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Fig.5 Effect of cutting speed on maximum residual stress of
machined surface
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Fig.6 Effect of cutting speed on internal maximum compressive
residual stress
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