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ABS TRACT 

Surface Plastic Deformation (SPD) on metals in 

cold condition results in favourable changes in the 

surface layers. Compressive residual stress is induced 

and improved fatigue strength, surface hardness, wear 

resistance and resistance to corrosion are obtained. 

Associated with these beneficial effects very fine surface 

finish can be achieved by ball burnishing. Therefore ball 

burnishing process offers considerable potential for being 

adopted as a finishing operation on metals. 

The purpose of this investigation has been to find 

out suitability of hardened _steel balls (in place of diamond 

balls) in burnishing rods and flats of structural steel, 

the degree to which the surface integrity is improved so 

as to substitute higher grade steel and to select the size 

of the ball and load on it for producing the best results. 

The burnishing attachment, designed for this investi-

gation, consists of a hydraulic cylinder with a piston, a 

detachable burnishing head fitted to the cylinder and a 

pressure gauge to measure the burnishing load. The attach-

ment can be clamped on the toolpost of a lathe or on the 

tool holder of a shaper. Various loads have been applied on 
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balls of different sizes while burnishing flat and cylind-

rical surfaces, The best surface finish of 0.1 um has been 

obtained with the ball of 12.67 mm did under 36 kg on 

cylindrical specimens of mild steel. Residual stresses 

in steps of 0,002 mm removal of metal were measured by 

employing bending deflection method involving continuous 

removal of successive layers in electropolishing. Distri-

bution of hardness across the thickness subsequent to 

burnishing has been measured on a microhardness tester, 

The m chanicsof ball burnishing process has been 

analysed to establish an approach for predicting the 

burnishing load. An idealised model, based on the 

action of a load on the surface of a semi-infinite 

solid of homogeneous and isotropic material under plane 

strain conditions, has been proposed for the determination 

of residual stress distribution. 
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