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ABSTRACT 

An analytical model has been proposed for 

determining residual stresses of thermal and mechanical 

origin due to surface grinding. The grinding process has 

been taken to be equivalent to the case of a moving force 

and a loving heat source, both distributed over the contact 

area between the grinding wheel and the work piece. 

The finite element method has been employed for 

determining the elastic-plastic state of stress within the 

workpiece. Changes in mechanical behaviour and thermal 

properties with temperature have been incorporated in the 

analysis. An iterative procedure was employed for the 

step-by-step movement of the temperature field and the force 

in order to simulate the movement of the grinding wheel 

over the workplace. The elastic-plastic stress history has 

been computed culminating in the residual stress state of 

the workpiace. 

An adequately sensitive bending-deflection 

technique has been employed for the determination of the 

residual-stress distribution under some typical conditions 

of surface grinding. The experimentally determined stress 

distribution was compared with those obtained analytically, 

Th.: effects on residual stresses of the thermal 

and mechanical loads have been separately determined with 

the help of the analytical model and it has been shown that 

the mechanical force in grinding has negligible contribution. 

The influence on residual stresses of processing 

parameters such as speed, feed and depth of cut have also 

been explained. 
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