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Iron Constantan Copper Chromel Alumel Nicrosil Nisil Pt13% Rh Pt10% Rh Platinum Pt30% Rh Pt6% Rh

Melting point
(solidus temp.)
°C 1490 1220 1083 1427 1399 1420 1330 1860 1850 1769 1927 1826
°F 2715 2228 1981 2600 2550 2590 2425 3380 3362 3216 3501 3319

Resistivity
µΩ·cm 8.57 48.9 1.56 70 28.1 97.4 32.5 19.0 18.4 9.83

at 0°C 9.67 48.9 1.724 70.6 29.4 97.8 34.6 19.6 18.9 10.4 19.0 17.5
at 20°C 51.5 294.2 9.38 421 169 114.3 110.7 59.1

Ω cmil/ft 58.2 294 10.37 425 177 117.7 114.0 62.4 114.5 106
at 0°C
at 20°C

Temperature
coefficient of 65 x 10-4 -0.1 x 10-4 4.3 x 10-4 4.1 x 10-4 23.9 x 10-4 13.3 x 10-4 12.1 x 10-4 15.6 x 10-4 16.6 x 10-4 39.2 x 10-4 13.3 x 10-4 20.6 x 10-4

resistance, Ω/Ω·
°C (0 to 100°C)

Coefficient of
thermal expansion 11.7 x 10-6 14.9 x 10-6 16.6 x 10-6 13.1 x 10-6 12.0 x 10-6 9.0 x 10-6 9.0 x 10-6 9.0 x 10-6

in./in. °C
(20 to 100°C)

Thermal 
conductivity
at 100°C

Cal·cm/s·cm2·°C 0.162 0.0506 0.901 0.046 0.071 0.0358 0.0664 0.088 0.090 0.171
BTU·ft/h·ft2·°F 39.2 12.2 218 11.1 17.2 8.67 16.07 21.3 21.8 41.4

Specific heat at
20°C, cal/ 0.107 0.094 0.092 0.107 0.125 0.11 0.12 0.032
g·°C 8.52 8.70

Density 8.73
g/cm3 7.86 8.92 8.92 0.315 8.60 0.3143 19.61 19.97 21.45 17.60 20.55
lb/in3 0.284 0.322 0.322 0.311 0.3078 0.708 0.721 0.775 0.636 0.743

Tensile strength
(annealed) MPa 345 552 241 655 586 690 621 317 310 138 483 276

psi 50,000 80,000 35,000 95,000 85,000 100,000 90,000 46,000 45,000 20,000 70,000 40,000

Magnetic attraction strong none none none moderate none none none none none none none

Thermoelement Material

Physical Properties of
Thermoelement Materials                                             visit omega.com website 

 

aTypes JN, TN and EN thermoelements usually contain small amounts of various elements for control of thermal emf, with corresponding reductions in the nickel or copper content, or both.
bThemoelectric iron ((JP) contains small but varying amounts of these elements.

Nominal Chemical Composition of Thermoelements

N=Neg JN,TN KP, RN,
P=Pos JP ENa TP EP KN NP NN RP SP SN BP BN
ElementNominal Chemical Composition, %

Iron 99.5 … … … … … … … … … … …
Carbon b … … … … … … … … … … …
Manganese b … … … 2 … … … … … … …
Sulfur b … … … … … … … … … … …
Phosphorus b … … … … … … … … … … …
Silicon b … … … 1 1.4 4.4 … … … … …
Nickel b 45 … 90 95 84.4 95.5 … … … … …
Copper b 55 100 … … … … … … … … …
Chromium b … … 10 … 14.2 … … … … … …
Aluminum … … … … 2 … … … … … … …
Platinum … … … … … … … 87 90 100 70.4 93.9
Rhodium … … … … … … … 13 10 … 29.6 6.1
Magnesium … … … … … … 0.15 … … … … …
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www.omega.com

More than 100,000 Products Available!

CANADA
www.omega.ca
Laval(Quebec) 

1-800-TC-OMEGA

UNITED KINGDOM
www. omega.co.uk

Manchester, England
0800-488-488

GERMANY
www.omega.de

Deckenpfronn, Germany
0800-8266342

FRANCE
www.omega.fr

Guyancourt, France
088-466-342

BENELUX
www.omega.nl

Amstelveen, NL
0800-099-33-44

UNITED STATES
www.omega.com

1-800-TC-OMEGA
Stamford, CT.

CZECH REPUBLIC
www.omegaeng.cz

Karviná, Czech Republic
596-311-899

Temperature
Calibrators, Connectors, General Test and Measurement 
Instruments, Glass Bulb Thermometers, Handheld Instruments 
for Temperature Measurement, Ice Point References, 
Indicating Labels, Crayons, Cements and Lacquers, Infrared 
Temperature Measurement Instruments, Recorders Relative 
Humidity Measurement Instruments, RTD Probes, Elements 
and Assemblies,  Temperature & Process Meters, Timers and 
Counters,  Temperature and Process Controllers and Power 
Switching Devices, Thermistor Elements, Probes and 
Assemblies,Thermocouples Thermowells and Head and Well 
Assemblies, Transmitters, Wire

Pressure, Strain and Force
Displacement Transducers,  Dynamic Measurement
Force Sensors,  Instrumentation for Pressure and Strain 
Measurements,  Load Cells,  Pressure Gauges,  Pressure 
Reference Section,  Pressure Switches, Pressure Transducers, 
Proximity Transducers,  Regulators,  
Strain Gages,  Torque Transducers,  Valves

pH and Conductivity
Conductivity Instrumentation,  Dissolved Oxygen 
Instrumentation,   Environmental Instrumentation,  pH 
Electrodes and Instruments,  Water and Soil Analysis 
Instrumentation

Heaters
Band Heaters,  Cartridge Heaters,  Circulation Heaters,  
Comfort Heaters,  Controllers, Meters and Switching 
Devices,  Flexible Heaters,  General Test and Measurement 
Instruments,  Heater Hook-up Wire,  Heating Cable 
Systems,  Immersion Heaters,  Process Air and Duct,  
Heaters,  Radiant Heaters,  Strip Heaters,  Tubular Heaters

Flow and Level
Air Velocity Indicators,  Doppler Flowmeters,  Level 
Measurement,  Magnetic Flowmeters,  Mass Flowmeters,
Pitot Tubes,  Pumps, Rotameters, Turbine and Paddle Wheel 
Flowmeters,  Ultrasonic Flowmeters,   Valves, Variable Area 
Flowmeters,  Vortex Shedding Flowmeters

Data Acquisition
Auto-Dialers and Alarm Monitoring Systems, 
Communication Products and Converters,  Data 
Acquisition and Analysis Software,  Data Loggers
Plug-in Cards,  Signal Conditioners,  USB, RS232, RS485 
and Parallel Port Data Acquisition Systems,  Wireless 
Transmitters and Receivers
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