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SUMMARY 

Controlled Surface Prestressing is a technique applied to many machined 
or fabricated surfaces to reduce the incidence of Stress Corrosion Cracking 
and Corrosion Fatigue. lhe benefit is gained by the removal of any 
surface residual t~nsile stresses, which can be considerable, and 
substituting residual compressiv~ stresses whose magnitude can be 80% 
of the materials yield strength and depth 1 , 2  or 3mm, dependinq on the 
parameters selected. 

The critlcal factor of any materlal where S.C.T. 1s concern~d 1s the 
threshold level of tenslle stress. 7hls can be3 cxc~eded ~f applled or 
resldual tenslle stresses, eccentuated by any s t r ~ s s  lntprislty feature, 
e.g. weld laps or geometry, result. Not only does controlled surface 
prestressing remove any resldual surface tenslle stresses, lt effectively 
reduces the applled load witnessed on the surface and can negate the stress 
,vtenslty problem. 

The above aspects have been noted worldwide in recent years and that is why 
many countries,U.K., France, Germany, U.S.A. and Canada, have used the 
technique on welded structures. Success has been achieved on Wood Pulp 
Digesters, Deaerators, L.P.G's., M.E.A. Tanks, Ammonia Spheres, Nuclear 
Power Piant on Steam Generator lubes, Bridges and Offshore Structures. 

Applylng thls technique is no different to other processes and the success 
achieved is governed by the controls of its application and above all 
correct selection of Shot-Peening peramet~rs. 

INlRODUCl LON. 

Controlled Surface Prestressing (C.S.P.) is a technique whereby a surface 
is subject to an applied force resulting in the metal. yielding, negating 
present residual stresses, and leaving a residual compressive stress. 
This can- be achieved by a variety of different. methods including, cold 
rolling, autofrettage, peenage, mechanical prestressing (torsion members," 
springs) and Controlled Shot-Peening. 

This paper relates to controlled shot-peening because it is more suited 
to the problems presented here and is often used in conjunction with the 
other prestressing methods stated. For instance, cold rolling of threads 
is often follbwed by Controlled Shot-Peening to improve the fatigue 
characteristics in transition areas. Autofrettage is the application 
of fluid pressur? t.o pressure vessels or cylind~rs to increase ultimate 
strenqth. 




















