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Tech-Spring Report 26 
Hot Coiled vs. Cold Coiled Processes for Large Compression Springs 

 
Introduction 
 
The fatigue performance of a design of spring that was manufactured by two different 
process routes was assessed. The first method involved hardening and tempering the rod 
prior to coiling the springs (cold-coil method). The second method involved heating the rod 
and coiling the springs hot, annealing then hardening and tempering the springs (hot-coil 
method). 
 
Results 
 
Both the hot coiled and cold coiled springs were fatigue tested at three stress levels. In all 
cases the cycles to failure of the hot coiled springs was greater than for the cold coiled 
examples. The difference was more significant at lower stress levels. 
 

 
Figure 1. Fatigue data for hot and cold coiled springs. 

 
Metallurgical Examination 
 
Transverse sections were made from a hot coiled and a cold coiled spring for examination 
on a metallurgical microscope. Hardness tests were also performed on the two samples. 
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Both springs were painted, the average paint thickness being 60µm. The two samples also 
had partial decarburisation to a depth of 70µm. The cold coiled spring had been lightly shot 
peened, and is some areas an oxide layer was present beneath the paint layer (fig. 2). 
There were also surface defects to a depth of 50µm. The hot coiled sample had 
experienced a greater degree of peening, and there was no sign of any oxide under the 
paint layer. Defects were present to a depth of 20µm in this case. 
 
The two samples were of identical hardness, which was 500 HV30. 
 

 
Figure 2. Oxide. Paint.  x174 

 
Conclusion 
 
The results show that it is possible to cold coil this type of spring and to achieve a similar 
fatigue performance as per the hot coiled method. The slightly lower fatigue performance of 
the cold coiled samples is due to the peening being less thorough than it was for the hot 
coiled samples. 
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