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Effect of the Microstructure on the Spring Properties of Stainless Steel Rod for High Performance Spring
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Abstract

The evaluation technology of precision spring properties was developed in order to further improve
the strength and elastic coefficient that contribute to weight reduction of stainless springs, and stress
relaxation properties that contribute to precise restoring force. And then, the influence of
microstructures on spring properties of stainless steel wire for high-performance springs was
investigated. In the case of stainless steel springs, the combination of alloy design and manufacturing
process creates characteristic materials, for example, metastable austenitic stainless steel added C,
N, which features high strength, and precipitation-hardening type metastable austenitic stainless
steel added Al, Mo, which features stress relaxation resistance, and then duplex stainless steel featuring
high rigidity modulus and corrosion resistance. In addition, it is effective to optimize the manufacturing
process such as saging conditions for further improving the stress relaxation properties. The
relationship between these steels and their manufacturing processes and microstructures such as the
austenite stability and C, N, nanoclusters, mobile dislocations was discussed.
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