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Study on the Attenuation Mechanism of
Thermocouple Electromotive Force of Pt-13Rh/Pt at High Temperature
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Abstract: By simulating the operating environment of type R thermocouple (Pt-13Rh/Pt) with rich Pt-Rh
gas phase at 1400°C, the attenuation mechanism of thermocouple at high temperature was studied. The
causes of the bamboo-like necking phenomenon are analyzed and the factors induced the attenuation of
thermal electromotive force (EMF) are discussed. The results showed that solid platinum and rhodium
were deposited on the surface of the outer porcelain beads of the thermocouple in high temperature
environment which was rich in gas phase platinum and rhodium. This leaded to a decrease in insulation
resistance and a shift of the actual temperature measuring point to a lower temperature region, which
ultimately resulted in the attenuation of EMF.
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Fig.2 Thermal EMF variations with time for type-R

thermocouple

Fig.1 Schematic diagram of test device
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Fig.1 Actual thermoelectric EMF of thermocouple after test
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Fig.3 SEM images of bamboo joint area of thermocouple
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Fig.4 Equivalent circuit diagram
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