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Research on Quality Control Strategy for Ultra Precision Machining of Micro Springs
Shao Naixiang
Hangzhou General Spring Co., Ltd.

[Abstract] This article focuses on the quality control problem of ultra precision machining of micro springs. In
response to the problems of spring winding rebound deformation and spiral angle deviation of 15% —20% for
wire diameter =< 0.1lmm, the three major influencing factors of raw materials, process parameters, and
environmental equipment are systematically analyzed. Determine the optimal parameter combination through
L9(3")orthogonal experiment, integrate precision pretreatment of raw materials ( surface roughness Ra < 0.1
i m) , adaptive optimization of process parameters, full process online detection, and constant temperature
and humidity workshop control technologies, and construct a full process control strategy. Experimental
verification shows that this strategy achieves a spiral diameter error of < * 0.0008mm, a free height deviation
of < 0.03mm, an elastic stiffness variation coefficient of < 0.025, and a machining pass rate of over 97%,
effectively solving pain points such as unstable accuracy and poor consistency.
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