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Analysis and control countermeasure of mechanical noise

of integral Stirling cryocooler
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Abstract: The Stirling cryocooler component of infrared focal plane array detector used in military investigation re-

quires low mechanical noise. In order to reduce the mechanical noise of the integral Stirling cryocooler, the causes of

noise are studied. Results show that the unreasonable design of the compression spring and improper bearing assembly

process are the main causes for the mechanical noise of the integral Stirling cryocooler. The adverse effects of the cryo-

cooler in practical application caused by the mechanical noise can be reduced by optimizing the design and assembly

process , the performance index of the mechanical noise of the integral Stirling cryocooler meets the application require-

ments of users.

Keywords : integral Stirling cryocooler; mechanical noise; compressing spring; bearing; optimizing design; assembly

process
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Fig. 1 Working principle of Stirling cryocooler
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Fig. 2 Basic structure of 0. 7 W integral rotary Stirling cryocooler
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Fig. 3 Schematic diagram of compression piston assembly
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Fig. 4 Structural drawing of deep groove ball bearing
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Fig. 5 Corrosion of bearing raceway
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Fig. 6 Indentation of bearing raceway
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Fig. 7 Cloud map of equivalent stress of compression spring
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Fig. 8 Semi-anechoic room
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Tab. 1 Noise test results before and after optimization ( startup procedure ) (Unit;dB(A))
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Tab. 2 Noise test results before and after optimization ( Steady working condition) ( Unit:dB(A) )
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