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- HOT PRESTRESSING OF SPRINGS FOR AMBIENT TEMPERATURE SERVICE
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by

K. Brummitt, B.Sc.

Previous work on hot prestressing has indicated the benefits to be
obtained on the stress-relaxation properties of spring materials

when used at elevated temperatures. This work sets out to investigate
the possibility that the process could be beneficial to springs

operating at ambient temperatures.

Four materials, BS 5216 NS2, oil hardened and tempered BS 2803 grade
2, stainless steel En 58A to BS 2056 and a low Chrome Vanadium alloy
were chosen and tested for physical properties and suitable springs

made from them.

Short term tests were carried out on small samples at various temper-
atures to establish the approximate optimum prestressing temperature
for each material and full scale tests carried out at these temperatures.

The full scale results show that considerable benefits can be obtained
for three of the four materials, the stainless steel wire being
unaffected, with the amount of relaxation being reduced by between

30 and 53 percent. This benefit was conferred after hot-prestressing
the BS 5216 NS2 at 200°C, the BS 2803 at 250°C and the low Chrome
Vanadium alloy at 300°cC.

The present series of springs will be retested after increasing
periods of time to monitor the relationship established between

relaxation and time.
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greater than that achieved with normal cold prestressing.

For the fourth material used in the investigation (En 584)
there was no improvement in the relaxation resistance on hot
prestressing (see Table VI). This may well be due to the
fact that, as En 58A has inherently superior relaxation
properties as compared with the other three materials (see
Table VI), then the benefits gained on hot prestressing are

negligible.

On a practical level the problems facing the introduction of
hot prestressing for ambient temperature components are cost,
but the cost of hot prestressing will be less than that of

hot setting which is an alternative method currently used to
reduce relaxation. To satisfy the most critical applications
the only other solution would be to up grade the steel quality
by turning to more highly alloyed materials. The increased
material costs however could quite possibly be greater than the

increase due to hot prestressing.

Another.factor which needs to be considered is the distortion of
the spring on hot prestressing, but this is not unique to this
particular case. It has been previously found that for elevated
temperature serviee higher hot prestressing'temperatures would

be useful but would introduee an unacceptable level of distortion.
It is therefore necessary to compromise and select the conditions
of hot prestressing (temperature and stress) such that the required
dimensional tolerances on free length and sguareness can be

achieved.

CONCLUSION

1. It is possible to improve the room temperature relaxation
-properties of three of the materials investigated (and-
therefore presumably the majority of materials used for
light_spring manufacture) by hot prestressing.

2. No benefit is gained in the ambient temperature relaxation
resistance of En 58A by hot prestressing.
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TABLE IV LOW TEMPERATURE HEAT TREATMENTS

Material

Treatment after

Coiling

BS 5216 NS2
BS 2803 G2
BS 2056 EnS

Low CrV

8A

250°C for 30
375°C for 30
500°C for 30

400°Cc for 30

mins
mins
mins

mins

TABLE V LOSS IN FREE LENGTH ON PRESTRESSING

Prestressing Mean Free Length (mm)
Temperature RS 5216 | BS 2803 | Low CrV | BS 2056
NS2 G2 En58A
ggOSOiled 49.6 49.3 49.3 48.7
Sosa Scragged | 439 42.8 45.5 43.7
100°¢ 44.1 42.8 54.6 44.1
150°¢ 42.5 42.0 44.4 43.7
200°C 41.1 40.9 43.4 43.5
250°C 39.8 42.4 43.1
300°¢C 38.8 41.5 42.9
350°C 39.5 42.4
400°c 39.3 41.9
450°c 41.4

All four materials have had the avpropriate LTHT
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