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The Development and Application of Armored Thermocouple of Precious Metals

ZHANG Jiankang, LIU Yi*, LI Wei, YU Kun, XU Kun, LUO Ximing
(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,

Sino-Platinum Metals Co. Ltd., Kunming 650106, China)

Abstract: The armored thermocouple of precious metals have special structures and properties. The
thermowell, thermocouple wires, insulation material were introduced, the standards were listed and the
applications of armored thermocouple of precious metals were described. Lastly, the development trends

of armored thermocouple of precious metals were proposed.
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Fig.1 Schematic diagram of the cross-section of armored thermocouple of precious metals
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Fig.2 Hot-end type of armored thermocouple of precious metals

[(a). Bottom-touched type; (b). Insulated type; (c). Exposed type; (d). Blocked type]
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Tab.1 The thermowell of armored thermocouple of precious

metals
B S p KA mefH i H
MR /C WEEIC IR EEIC av
Pt 1769 1300 1600  Ffb. ik
PtRh10 1850 1500 1800  Ffk. ik
PtRh20 1903 1700 1800  Ffk. ik
PtRh30 1933 1700 1800  Ffk. ik
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Tab.2 Temperature-measuring range of platinum-rhodium

armored thermocouple

. I=Re—o
PtRh, Pt 1300 1600
PtRh;; Pt 1400 1600
PtRh;; PtRh, 1450 1600
PtRhy, PtRh;s 1500 1700
PtRh;s, PtRhg 1600 1800
PtRhy, PtRh,, 1700 1880
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Tab.3 Properties of insulation materials commonly used armoured thermocouple

AR el BN % K E/C Mk BE/C IR/ C PRI R E(25~700C)10°
HALEE(MgO) TP 99.4 2800 2400 1650 12.9
HALER(ALOS) R 99.5 2010 1950 1540 7.1~8.0
ZEAEE(ZrOy) [y 99.4 2680 2500 1650 4.2~52
H A (BeO) TP 99.8 2510 2400 2310 8.1
ZHEAEL(ThO,) i 99.5 3288 2700 2500 12.9
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Tab.4 The current standard of armored thermocouple
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