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The present technology is for measuring the contact resistance of a high-
temperature thermoelectric material by maintaining thorough radiation 
heating a uniform temperature distribution from room temperature to the 
operation temperature of a thermoelectric material.
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High-temperature thermoelectric 

material contact resistance measurement 

technology using radiation heating

Photo of high-temperature contact resistance measurement equipment and probing & scanning measurement technology

     A high-temperature contact resistance analysis technology with extrapolation-based measurement 
technique

    A thermally stable structure based on halogen heater radiation heating and radiation shield
    A precise contact resistance measurement technology available at the highest measurement temperature 
of 600°C and the minimum measurement interval of 5 um

    Probing and scanning measurement modes allowing for measurement of various samples
    A sample pressure feedback system allowing for immediate reaction to temperature change

Application Fields Products

Thermoelectric power generation and 
cooling

Waste heat recovery device for vehicle 
exhaust, attached type power generation 

system such as incinerator, pipe-type 
power generation system, heat pipe 

attached power generation apparatus, 
etc. 

Conventional Technology Present Technology

     In the conventional technology the extrapolation 
contact resistance is measured at room 
temperature. 
→   Impossible to measure the contact resistance at the 

operating temperature of a thermoelectric material

     Constant interval resistance measurement in 
probing mode

→ Slow measurement and large errors

      The present technology allows measurement 
of the extrapolation contact resistance at a high 
temperature.
→   The contact resistance at the operating 

temperature of a thermoelectric material may be 
accurately measured.

        The present technology allows measurement of 
the resistance in the probing & scanning modes.
→   Rapid measurement; applicable to various 

samples; small errors

     Noise minimized at a high temperature 
→   Radiation shield structure minimizes the noise by 

providing temperature equilibrium.

Basic Research PrototypeExperiment Turning into practice Commercialization

[TRL 4: Lab-scale core performance evaluation of materials, parts, and system] 
Lab scale prototype development level 

•   R&D work to increase the efficiency of the technology is now being carried out.
• R&D work to secure the process technology for manufacturing simulation is now being carried out.
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Conventional Measurement Equipment High-temperature Measurement Equipment

       As the high-temperature contact resistance measurement data are secured, the contact 
resistance at the actual operating temperature of a thermoelectric material may be analyzed 
precisely at the level of 10-6 Ωcm2.

Contact resistance 
equipment

Room 
temperature 100℃ 200℃ 300℃

Conventional 30 μΩ·cm2 - - -

For high temperature 9.7 μΩ·cm2 11 μΩ·cm2 31 μΩ·cm2 37 μΩ·cm2


