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Abstract

The large batch of spring rings has a large proportion of unlocking force unqualified problems in the
pre-compression unlocking test, which seriously affects production progress. Through the analysis of
each production link of the spring ring, the key processes and control methods that affect the unlock-
ing performance of the parts are found out. The results show that the heat treatment process affects
the uniformity of the internal structure of the parts, and then affects the internal stress of the spring
ring, and finally affects the unlock force of the spring ring. Appropriately increasing the heat treat-
ment tempering time can reduce the pre-compression unlocking force; the roughness of the unlocking
friction surface the spring ring has a greater effect on the unlocking force.
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Figure 1. FMEA analysis chart of pre-press unlocking force
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Figure 2. Structure of the raw material tensile failure test piece and raw material property data chart
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Figure 3. Results of the spring collet pre-compression test without heat treatment
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Figure 4. Experimental results of materials with different tempering times and tensile curves of materials
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Figure 5. Photomicrograph of the spring clip at 1000
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Figure 6. The pre-pressure unlocking force of the upper and lower limit spring collet
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Figure 7. Different surface profile of spring collet
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Figure 8. Unlocking force of the rough spring collet
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Figure 9. Simulation model boundary conditions and simulation model diagram
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Figure 10. Stress distribution diagram of the spring ring and housing maximum
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