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Research on Free Shape Curve of Piston Ring and Correction Process

TANG Shuai HE Feifei CHEN Yong YANG Ruimeng ZHU Zhi
(Sichuan Aerospace Changzheng Equipment Manufacturing Co. Ltd. ,Chengdu 610100)

Abstract  This study investigates the free shape curve and calibration process of piston rings to address the
differences between their assembly state and free state in isolation valves. This article adopts static reverse research to
obtain the opening size of the piston ring in the free state of the isolation valve , and conducts mechanical tests on its
opening size. The results indicate that the opening size meets the requirements of assembly mechanics. Additionally,
the formula for the free state curve of the piston ring under isobaric conditions. A calibration method for isolation

valve piston rings was proposed, and a reasonable calibration scheme was verified and optimized using finite element

static simulation technology. These findings provide a fundamental method for small batch processing of piston rings.
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Fig. 1  Piston ring assembly state
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Fig. 2 Piston ring opening state assumption
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Fig. 4 Calculation result shows the cloud map
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Fig. 5 Plotting approximation results for piston rings
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Tab.1 Value comparison result
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Fig. 10 Outer circle curve of piston ring in free state
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Fig. 11 Correction scheme 1 deformation results
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Fig. 12 Deformation result of shape correction scheme 2
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Fig. 15 Correction plan five deformation results
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Fig. 16  Qualified piston ring product
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