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Study on properties of precious metal thermocouples
coated with high temperature-resisting wear
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Abstract: The plasma spraying method was chosen in our study to make the high temperature-resisting
coating on the bare wire of precious metal thermocouple(Pt-10Rh/Pt), and the coating thickness was 30~50
um. Then the stability test of the sample was conducted. Metallographic microscope and scanning electron
microscope were used to observe the coating morphology, thickness and uniformity before and after the
stability test. The results showed that the coating was densely and uniformly distributed on the precious
metal bare wires, and the stability was improved. The grain size of the wires with the coating was much
smaller than that of the bare wires after the test at 1400°C for 200 h. Therefore, the high temperature-resisting
coating can protect precious metal base wires, increase their service life and reduce the cost.
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Fig.1 Surface (a) and cross-section (b) morphology of precious metal wires coated with the high temperature- resisting wear
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Tab.1 Chemical composition of the coating

3% ZrO2 HfO2 Y203 ALO; FesO2 TiO2
RS HU% 8075 1.04 18.16 <0.01 <0.01 <0.01
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Tab.2 Process parameters of the plasma spraying

T 24 24
AR /KW 40
A E/NLPM 40
AS I E/NLPM 7
M PR 25/mm 100
16K B /(g/min) 35
WA A% 5 13 FE /(mmy/s) 1500
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Tab.3 Test results of the thermoelectric emfs

— AN/
419.527°C  660.323°C  1084.62°C
BEAAEA ) 3447(26)  5860(£6)  10575(£13)
gyt a4 3445.7 5862.6 10582.3
iR E 3445.6 5862.0 10585.2
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Tab.4 Test results of the thermocouple long-term (200 h) stability

. 1084.62°C#HL BN /uV
FE b 42K
E E» | Ex- Ei | (<12 V)
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ER% YL 105852 10579.9 53
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Fig.2 Surface morphology of the coating after the stability test at 1400°Cx200 h
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Fig.3 Metallographic structure of the matrix metal after stability test
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