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Discussion on the Influence Factors for Temperature
Measurement Accuracy of Pt-Rh Thermocouple
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Abstract: The precious metal thermocouples have excellent temperature measuring performance. The
main factors influencing the accuracy of the temperature measurement during the manufacture and use of
thermocouples were reviewed. In the production process, the raw materials should have high purity, and
any impurity contamination should be avoided, and thermocouple unevenness and thermoelectric potential
should be minimized. Optimum pouring temperature, technology conditions and appropriate equipment
can reduce the inhomogeneity of electromotive force during smelting process. Thermocouples should be
fully annealed before using, and the annealing process can eliminate lattice distortion from the processing

stress. The service life of the thermocouples can be prolonged under good use environment and dry storage

conditions.
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Tab.1 Physical parameters of thermocouple Pt-Rh alloy wire (GB/T1598-2010 appendix A)!!
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Pt 1769 21.46 421 10.4 31.0 137 40

Pt-6Rh 1826 20.60 4.04 17.5 20.6 276 35

Pt-10Rh 1847 20.00 3.93 18.9 14.0 314 35
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Fig.1 The measurement principle of thermocouples
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Tab.2 Effect of iron and rhodium content on the thermoelectric

potential of platinum anode in raw materials!'¥

FF i o(Fe)/%  w(Rh)/% EMF(Pt)/pV
SM-Pt 99.99 <0.001 <0.003 —

1"Pt & 0.0008 0.0005 1.3

2Pt 42 0.0035 0.004 7.0
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Tab.3 Non-uniform thermoelectric of wire(GB/T1598-2010)!
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Tab.4 Annealing temperature of different thermocouples

MR 2L Fe 5718 JGE LKA
Pt 105A/3 h
Pt-6Rh 11A2h
Pt-10Rh 11.5A2h
Pt-13Rh 11.5A2h
Pt-30Rh 12A/15h

*E: B EAN 0.5mm, FLVFRZE-0.015 mm.
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