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Abstract: Based on the purpose of producing a brief and efficient scheme for design of linear compressors, we ob-
tained an expression of gas damping force and gas elastic force in the moving-magnet linear compressor. Then a couple
model, which combined pneumatic model with electromagnetic model, was built in COMSOL with a commercial small-
scale Stirling Cryocooler prototype. The dynamic properties under different load condition were simulated and the result
agreed well with the result in SAGE. Then the tests of specific thrust property and displacement of piston in different con-
ditions were carried out to validate the model.
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Fig. 1 Force analysis of piston in the complex plane
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Fig. 2 The assembly model and simulation model of linear
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Tab.1 Primary structure parameter of linear motor
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Fig. 5 Physical diagram and schematic diagram of piston
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displacement test device under on-load condition
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Fig. 6 The result of displacement in no-load condition
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Fig. 8 Comparison of displacement in two models
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Tab.2 Comparison of displacement base on pressure
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