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Study on the Fatigue Behavior of Ion-Nitrided SW3 Coil Spring

Yung-Ha Yum and Sung-Tae Chang

Abstract

This paper deals with fatigue behavior of ion-nitrided coil spring.

It is found that fatigue

limit can be significantly increased by ion-nitriding.
Ton-nitribed specimen which is treated at 550°C for 5 hours improves in the fatigue limit by

30 percent in comparison with that of non-nitrided specimen.
On the other hand, the value of spring constant X has nothing to do with nitriding time

and temperature in this experimental range.

Besides fatigue behavior, the following effects are discussed such as compound layer, diffusion

layer, hardness distribution and their relations.
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Tablevz Dimension of specimen

Effective turns

Diameter of wire
( ( Ne)‘ 4.25

| 4.2mm

Mean dia of coil

(D)‘ 28, 5mm Tot.all t.urns (Ng)‘ 6.25
Free height (H;) |45.85mm| SPTIng 0, | g
Closed height (H.)l 25. 2mm| Weight (W)‘ 60. 48g
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Piano
wire
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@ electric unit
@ vacuum pump
® workpiece

@ vacuum chamber

® gas distribution

® vacuum gage

(@ thermo spot sensor
Fig. 1 Overall view of ion-nitriding system
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Fig. 7 Hardness distribution curve as a function
of depth below the surface
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