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Study on Mechanism of Elasticity Attenuation of
Steel 44Si2CrV Spring
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Abstract  The factors to effect change of free height of steel 44Si2CrV spring during long time loading for 72 h under
stress to be lower than yield strength of steel has been studied. The results show that the reduction of free height of steel
448i2CrV spring under compressive stress 900 MPa consists of two parts: plastic deformation of surface decarburized zone to
hinder elastically deformed internal material recovering, making up 84% of total reduction of free height and creep of steel
at ambient temperature making up 16% of total reduction of free height.
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Table 1 Chemical composition of steel 44Si2CrV /%

C Si Mn P S Ni Cr A

0.44 2.28 0.58 0.014 0.014 0.05 1.42 0.25
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Fig. 1 Surface decarburization of test spring
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Table 2 Mechanical properties of steel 44Si2CrV spring
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Table 3 Change of free height of spring in compressive test, original free height of spring- 194, 26mm
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2 16.5 900 1 min 192.26 0.08 2.00 1.28 x10°3

3 16.5 900 I min 192.20 0.06 2.06 1.32x1073

4 16.5 900 72 h 191.64 0.56 2.62 1.67 x1073
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Fig.2 Change of free height of spring with spring wire diameter
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Table 4 Change of free height of spring during long time compressing, original free height of spring- 192. 32mm
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13.45 950 72 191. 60 0.34 2.17 %104 0.72 4.60 x10*
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Fig.3 Change of free height of spring with loading time, T =
825 MPa
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Fig.5 Comparison of stress relaxation of spring with and
without decarburization zone
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