AT ER 3L

KOMATSU TECHNICAL REPORT

REIFFRAWY—EED 1 —/ILOES AT AEEHBDHZE
Study of Thermal Stress Durability Evaluation for Thermoelectric Module Using

Quality Engineering
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A thermoelectric module, or TEC (thermoelectric cooler), is a solid-state device that converts electric energy to endothermic
energy using the Peltier effect. The requirements for TEC include the durability against the thermal stress generated inside TEC
as well as the endothermic efficiency with respect to input power. For increased thermal stress durability of TEC, we examined
functionality evaluation methods and conducted a parameter design based on quality engineering without using the conventional
approach of durability testing. In this functionality evaluation, we measured the voltage response of TEC under the noise factor
of applying the desired thermal stress to the TEC, and made an evaluation based on the standardized signal-to-noise (S/N) ratio.
The time it took for functionality evaluation was 5 hours per one TEC, which is considered to be a short time as compared with
the 500 hours needed for durability testing. The results of the parameter designing indicated a certain additivity, which could
provide at least 1.78” times improvement in functionality in terms of gain as compared with the current condition. We also
examined the errors included in the results, which provided us with insight into the factors to be considered for further
improvement in additivity and functionality. We are planning to examine the effect of the gain achieved in this study on TEC’s
life in durability tests.
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