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Tech-Spring Report 6 
EFFECT OF SPEED OF LOADING ON FATIGUE LIFE 

 
A batch of Compression Springs made from EN 10270-1 DH wire was supplied with the 
design shown in Figure 1. It is generally assumed that if springs are dynamically tested at a 
speed less than 1/13 of their natural frequency, then the speed of testing will not affect the 
life to failure. At higher speeds than 1/13 of natural frequency there will be additional 
stresses due to the dynamic loading and the fatigue performance will be reduced. The 
natural frequency of these springs was 48,436. The test speeds selected were 1/16 and 
1/96 of this frequency i.e. 3000rpm and 500rpm. The springs were prestressed to 8.9mm 
prior to dynamic testing. 
 
The fatigue test results were: 
 

Speed Stress range / MPa Unbroken Life 

3000rpm 352-1010 4 - 
500rpm 352-1010 2 - 
3000rpm 352-1062 - 220k, 450k, 1.1m, 3.6m 
500rpm 352-1062 - <580k, 2.3m, <2.6m, <2.6m 

 
The 500rpm test speed led to IST’s failure detection method to fail repeatedly, and so 
failure was only observed some time after actual failure. 
 
All springs failed from the inside surface of their active coils. 
 
Conclusion 
 
Test speed has had no significant effect upon life to failure, but more testing is required to 
put statistical confidence on this result. Is further testing justified? 
Is this design appropriate for this investigation? 
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