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Design of Cold Finger Structure with Gradient Wall Thickness
for Low Heat Load Infrared Detectors

YUE Chen, YAN Jie., WANG Guan, FANG Zhi-hao
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: With the improvement of the development level of cooled infrared detectors, the demand for low
heat leakage has been put forward for the dewar structure. Through mechanical simulation and theoretical a-
nalysis of conduction heat load, a design of cold finger structure with gradient wall thickness for low heat load
infrared detectors is proposed, and the influence of the outer diameter gradient position of the cold finger with
gradient wall thickness on mechanical reliability and conduction heat leakage is explored. The results show that
if a large-scale vibration condition is adopted, the outer diameter gradient position of the cold finger with gradi-
ent wall thickness can be appropriately moved up to enhance the stability of the structure; if a small-scale vi-
bration condition is adopted, the outer diameter gradient position can be appropriately moved down. Under the
premise of meeting mechanical reliability, the heat load is further reduced, and the component optimization
verification is carried out. Under the premise of ensuring mechanical reliability, this structure can reduce the

static heat load of the dewar by 15% to 18%.
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