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Review on the Residual Stress Through the Course of Manufacture Technique for the Cold Formed

Circular Coil Spring
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Abstract: The changes of residual stress through the course of manufacturing technique including cold forming, annealing,

nitriding, shot peening and prestressed treatment for the cold forming coil spring were discussed, It was found out that residual

stress state of spring is the only physical parameter through the course manufacturing technique.To grasp and control the

residual stress state during every manufacturing process is to control the fatigue resistance stress relaxation resistance as well

as permanent deformation resistance.
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Fig.1 Distribution of stresses on the cross section: (a) loading; (b) unloading
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Fig.9 Schematic diagram of applied stresses and method in

the PT technology
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Fig.10 Schematic residual stress relaxation diagram in the
applied alternating stress field : the first stage-static

relaxation; the second stage-dynamic relaxation
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Fig.11 Static and dynamic residual stress relaxation in the
tensile and compressive planes for superhigh strength

steel plate (30CrMnSiNi2,5,=1700 MPa)during alternating

bending fatigue test with stress ratio R=0.1 (surface residual

stress g,=— 1000 MPa)
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Fig.12 Shot pecning g—z profile of circular coil spring
before and after fatigue test: 1—before fatigue test; 2—fatigue
test: =1 200 MPa, A=504 MPa, N=5.6 X 10°; 3—fatigue
test: Lua—=1 200 MPa, Ar=817 MPa, N=51.15X 10
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Fig.13 Shot peening oz profile before and after
rotating bending fatigue test (R=—1)for superhigh
strength steel GC4(ag,=1 900 MPa).
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Fig.14  Schematic residual stress profile of the cold

circular coil spring treated by different working

technique:1-cold forming technique ; 2-annealing ;

3-nitriding; 4-shot peening; 5-TP technology.
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