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A Study of MTTF improvement of Thermal Device cryogenic-cooler
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Abstract In this paper, we propose a mean time to failure (MTTF) to improve the solution for a cryogenic cooler,
which is an important part of a cooled thermal device. Common electronic devices have a high possibility of failure
due to various environmental factors, such as temperature and humidity. But some special devices (such as thermal
devices) are designed to overcome environmental factors. The most affected part of a cooled thermal device's MTTF
is the cryogenic cooler. The MTTF of a cryogenic cooler is affected by the device's internal heat. Therefore, if the
device's internal heat is reduced, the cryogenic cooler's MTTF increases. From the present device's internal heat
simulation, we analyze the improvement method of the device. The proposed improvement method's effectiveness is
verified by simulation and MTTF calculation.
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Fig. 2. target model for analysis
(a)outside model (b)inside model
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Fig. 3. target equipment simulation result
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Fig. 5. improvement result
(a) Before improvement (b) After improvement
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Fig. 6. improved target equipment simulation result
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Table 1. Result : before and after improvement

Spec power Max Estimated

pec. consume Temperature MTTF
_ Before 353.33w 78.2267°C 15748.74hr
1mprovement

Aft
A 349.38w 66.4874°C 15851.02hr
improvement

4, 42
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