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Cold strap design of long linear IRFPA dewar

Fan Guangyu, Fan Cui, Li Jun, Gong Haimei

(State Key Laboratory of Transducer Technology, Key Laboratory of Infrared Imaging Materials and Detectors, Shanghai Institute of
Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: A design scheme of flexible cold strap according to the requirement of long linear IRFPA
packaging was presented in this paper, the characteristics of long linear IRFPA and linear pulse tube
cooler were summarized, design ideas and design methods based on the mechanical and thermal
requirements of cold strap were proposed. For typical butting substrate size and working temperature, used
partial flexible cold strap scheme was used, which was optimized by FEM tool, design requirements was
achieved. Test dewar was made according to the design result, temperature difference of cold strap,
flatness and temperature uniformity of butting substrate were verified. The test dewar has passed vibration
testing. The test results show that the design scheme is correct and feasible.
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Tab.1 Design requirements

Design requirements(dewar heat

Ttems load 5W@100K)

Temperature difference between butting

<7K
substrate and coldhead
Temperature uniformity of butting substrate <2K
Flatness of buttingsubstrate (PV , 100K) <20 pm
20-100 Hz +3 dB/oct
Random vibration condition 100-600 Hz ~ 0.056 g*/Hz

600-2 000 Hz -9 dB/oct
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Fig.1 Design of butting substrate
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Fig.2 Design of test dewar
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Fig.3 3D view of cold strap
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Fig.4 Design of cold strap
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Tab.2 Material parameter of FEM modal

Thermal conductivities  Density Young’'s  Poisson’s

Material

/Wem™* /10°kg-m® modules/GPa  ratio

304 L 12.20 7.98 200 0.275
Kovar 17 8.3 157 0.32
TU1 381 8.9 108 0.34

FRP 0.4 1.75 13.3 0.22
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Fig.5 Mechanics FEM model of test dewar
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Fig.7 Temperature field distribution of butting substrate
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Tab.3 Result of modal analysis
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Fig.6 Thermal FEM model of test dewar
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Fig.8 Flatness test of butting substrate
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Fig.9 Flow chart of mechanical test
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