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Effect of Prestressing

Prestressing is beneficial to fatigue life

This project aimed to quantify this benefit

For compression springs made from

-Piano wire

-Oil tempered SiCr

-302 Stainless Steel

Explain benefit in terms of residual stress



Effect of Prestressing

Prestressing of compression springs

-Occurs when the free length is reduced during axial 

loading beyond the torsional stress limit.

-Increases the elastic range of the spring

-Imparts a residual torsional stress into the surface 

of the spring.

-Improves the fatigue life, but by how much?



Effect of Prestressing

The springs had a high solid (block) stress.

They were shortened when prestressed 
-Minimally

-More

-Maximum cold when prestressed to block

-Most when prestressed warm

-In each prestress condition they were fatigue tested on 

forced motion mechanical machines set to accurate stress 

ranges

-At the highest applied stress range the springs failed

-At the lowest they survived 10 million



Effect of Prestressing

Typical S/N fatigue data


