











saturated in a solid solution of ferrite, thus resulting in more
aggressive strain aging than with softer materials.

The increase in the hardness through warm working
also appears to contribute to the improved fatigue life of the
springs subjected to warm SP. Our experiments show that
this contribution is greater when subjected to warm SP at
higher temperature, i.e. above 300°C.

4. Conclusion

The results through our study are as follows:

1. Warm SP’s advantageous effect on fatigue life is
larger for harder springs. It is especially effective when the
spring hardness is over the shot hardness.

2. The appropriate temperature for warm SP is from
250 to 325°C.

3. Warm SP could become an SP technique that
improves both resistance to permanent set and fatigue
strength.

4. The main reasons why the warm SP is effective in
improving fatigue life are the formation of the large, deep
distribution of compressive residual stress on and near the
surface of the spring, as well as higher peening coverage,
which is caused by more effective deformation under warm
temperatures. The increase of surface hardness by warm SP
could be another reason for the improvement of fatigue life.
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