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Pyrosil D® is a brand name registered to Tyco Thermal Controls. It is a specialized nickel-chromium 

alloy designed for use as a heat resistant sheath material for thermocouples that are used at 

extremely high temperatures: up to a maximum of 1250°C for continuous use. The chemical nature 

and physical characteristics of Pyrosil D® allow it to withstand challenging  environments as it is 

corrosion resistant and has excellent strength. Furthermore, Pyrosil D® is suited for use in a variety of 

atmospheres: vacuum, reducing or oxidising. Finally, resistance to oxide spalling makes this alloy very 

useful for  applications such as glass and electronics manufacturing where contamination needs to 

be kept to a minimum. 

All these physical properties and performance characteristics  of Pyrosil D® make it a suitable sheath 

material for thermocouples in a range of industries including: 

Kamet  all types of heat treatment

Kamet  chemical and petrochemical

Kamet  automotive

Kamet  steel

Kamet  ceramics

Kamet  glass

Kamet  power generation

Kamet  electronic components

This datasheet focuses on the technical properties of Pyrosil D® material. For more information about 

Pyrosil D® thermocouples and  their specific uses, please visit our product page. You can also link 

directly to our range of Pyrosil D® products on our webshop. 

Pyrosil D® Sheath material 

https://kamet-trading.com/contact-kamet/
https://kamet-trading.com/product/pyrosil-mineral-insulated-cable/
https://s.kamet-trading.com/mineral-insulated-cable.html?matsheath=595
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   Kamet  NOMINAL CHEMICAL COMPOSITION - WT %

chromium +/- 22

nickel +/- balance*

molybdenum +/- 3

silicon +/- 1.4

carbon +/- 0.01 max

*Reference to the ‘balance’ of a composition does not guarantee this is exclusively if the element mentioned but that it 
predominates and others are present only in minimal quantities. 

Chemical composition

Pyrosil D® is a nickel (Ni) 22% chromium (Cr) alloy with 1.4%  silicon (Si) and 3% molybdenum (Mo). 

Pyrosil D® does not contain niobium (Nb) and only very low levels of manganese (Mn) and 

aluminium (Al). The unique chemistry  of Pyrosil D® results in a number of important physical 

properties.  

https://kamet-trading.com/contact-kamet/
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Kamet  PHYSICAL PROPERTIES

Density lb/in3 0.295

g/cm3 8.17

Melting range °F 2516-2552

°C 1380-1400

Electrical Resistivity Ω•circ mil/ft 698

µΩ•cm 1.16

Coefficient of thermal expansion (from 21°C to temperature shown)

°C °F µm/m/°C 10-6 in/in•°F

500 932 14.56 8.09

600 1112 14.98 8.32

700 1292 15.59 8.66

800 1472 16.15 8.97

900 1652 16.81 9.34

1000 1832 17.30 9.61

Physical properties

The table above shows an overview of the basic physical properties of Pyrosil D®. Other significant 

characteristics of this material include:  

Kamet  Corrosion resistance (especially oxidation and nitridation)

Kamet  Mechanical strength

Kamet  Low drift for type N thermocouples

https://kamet-trading.com/contact-kamet/


4 /Do you need our support? Call Kamet on +31 (0) 85 040 27 00 or contact us here 10

Corrosion resistance: oxidation and nitridation
Pyrosil D® thermocouples have excellent corrosion resistance not only to degradation in carbon 

based atmospheres but also to oxidation and nitridation. 

Oxidation
Good static and cyclic oxidation resistance is exhibited by Pyrosil D®. This alloy is protected by an 

especially developed high temperature oxide film which significantly improves oxidation resistance 

in comparison to stainless steel and other nickel alloys. Oxidation resistance is the most notable at 

higher temperatures. The following graphs at 1000°C,  1100°C and 1200°C  indicate this characteristic 

and clearly show how Pyrosil D® out-performs other thermocouple materials. 

Oxidation resistance at 1000°C (Air + 5% H20)

https://kamet-trading.com/contact-kamet/
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  Oxidation resistance at 1100°C (Air + 5% H20)

  Oxidation resistance at 1200°C (Air + 5% H20)

https://kamet-trading.com/contact-kamet/
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Nitridation (Air + 5% H20)
The excellent resistance of Pyrosil D® to nitridation is the result of two physical properties. Firstly, it 

absorbs less nitrogen which also makes it much more stable. Secondly, Pyrosil D® does not contain 

niobium  and this combined with the very low levels of aluminium means that the risk of internal 

nitride formation (embrittlement) is very small.  

The following graph demonstrates the nitridation of Pyrosil D® in comparison to some other sheath 

materials.

https://kamet-trading.com/contact-kamet/
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Mechanical strength
Pyrosil D® is extremely robust and able  to withstand continuous high temperatures. The overall 

mechanical strength of Pyrosil D® is reflected in a  number of physical properties: stress rupture 

strength; tensile strength and the coefficient of thermal expansion. Pyrosil D® is unique in comparison 

to other high temperature alloys as it is able to maintain stress rupture strength in spite of extended 

exposure to extreme heat.

Stress rupture
Pyrosil D® is unique in comparison to other high temperature alloys as it is able to maintain stress 

rupture strength in spite of extended exposure to extreme heat.

COEFFICIENT OF THERMAL EXPANSION

°C 500 600 700 800 900 1000

μ m/m/°C 14.56 14.98 15.59 16.15 16.81 17.30

Coefficient of thermal expansion
Pyrosil D® has a coefficient of thermal expansion close to that of the thermalcouple’s core rods 

meaning there is very little differential expansion which is what usually results in conductor breakage. 

https://kamet-trading.com/contact-kamet/
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Tensile strength 
This graph shows the tensile and yield strength for Pyrosil D®  as well as the elongation properties. 

Low drift for type N thermocouples 
Levels of manganese (Mn) and aluminium (Al) are kept very low which prevents cross contamination 

of the thermocouple legs and thereby minimizes drift. Another contributing factor to low drift is the 

fact that the chemical composition of Pyrosil D® is similar to that of the core rods which reduces the 

potential for diffusion of elements, ensuring a more stable EMF output

https://kamet-trading.com/contact-kamet/
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Why choose Kamet for your Pyrosil D® products? 
Kamet has years of experience in the high temperature field, and maintains long term relationships 

with top quality suppliers. You are assured of a reliable product when buying through us, and also 

you can make use of the knowledge of our inhouse experts for all your questions. If you need advice 

please feel free to contact us. 

We stock the following Type K and Type N thermocouples with a Pyrosil D® MI cable sheath. Type 

N thermocouples are available in diameters ranging from 0.5mm to 12.7mm. Type K thermocouples 

are available in diameters ranging from 0.25mm to 12.7mm. Both Simplex and Duplex conductor 

configurations are available.

For both types of thermocouples in Pyrosil D® sheath the following quality assurance applies;

Kamet  available in IEC EN60584 class 1, ASTM E230 special limits 

Kamet  supplied in accordance with IEC 61515 

Kamet  supplied with a 3.1 certificate and a calibration certificate

https://kamet-trading.com/contact-kamet/
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Kamet  SPECIFICATIONS KAMET PYROSIL D® PRODUCTS - simplex

ARi Part Number 060-2N-(TD)NS 120-2N-(TD)NS 177-2N-(TD)NS 236-2N-(TD)NS

Construction Simplex Simplex Simplex Simplex

# of Wires 2 2 2 2

Sheath OD in * 0.059 0.118 0.177 0.236

mm * 1.5 3.0 4.5 6.0

Sheath Material Alloy TD Alloy TD Alloy TD Alloy TD

Sheath Wall Thickness in * 0.007 0.014 0.020 0.026

mm * 0.18 0.36 0.51 0.66

Wire Material + Nicrosil Nicrosil Nicrosil Nicrosil

- Nisil Nisil Nisil Nisil

Wire Diameter in * 0.009 0.019 0.028 0.037

mm * 0.23 0.48 0.71 0.94

Insulation Material MgO MgO MgO MgO

Insulation Spacing in * 0.009 0.018 0.027 0.036

mm * 0.23 0.46 0.69 0.91

SIMPLEX CONSTRUCTION

*All Dimensions are nominal (+/- 10% of nominal is attempted on best effort basis)

https://kamet-trading.com/contact-kamet/
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Kamet  SPECIFICATIONS KAMET PYROSIL D® PRODUCTS - duplex

ARi Part Number 060-4N-(TD)NS 120-4N-(TD)NS 177-4N-(TD)NS 120-4N-(TD)NS(ALT)

Construction Duplex Duplex Duplex Duplex

# of Wires 4 4 4 4

Sheath OD in * 0.059 0.118 0.177 0.118

mm * 1.5 3.0 4.5 3.0

Sheath Material Alloy TD Alloy TD Alloy TD Alloy TD

Sheath Wall Thickness in * 0.007 0.014 0.020 0.015

mm * 0.18 0.36 0.51 0.38

Wire Material + Nicrosil Nicrosil Nicrosil Nicrosil

- Nisil Nisil Nisil Nisil

Wire Diameter in * 0.009 0.019 0.028 0.021

mm * 0.23 0.48 0.71 0.53

Insulation Material MgO MgO MgO MgO

Insulation Spacing in * 0.006 0.012 0.018 0.012

mm * 0.15 0.30 0.46 0.30

DUPLEX CONSTRUCTION

*All Dimensions are nominal (+/- 10% of nominal is attempted on best effort basis)

https://kamet-trading.com/contact-kamet/


Do you have a question for us? 
Check our website, email Kamet or call us on +31 (0) 85 040 27 00

High temperature sensor components

Kamet is supplier of Pt100 sensors, mineral 
insulated thermocouple cables, connection heads, 
extension cables and other high quality 
components for industrial temperature sensors in 
Europe and beyond. With on-time delivery, smart 
logistics and excellent quality, Kamet strives to be 
a trustworthy partner for industries where high 
temperatures are key focus. 

We supply excellent products from top class 
manufacturers, with whom we continuously strive 
to improve our products and service.

Kamet Kamet Trading B.V.
Tennesseedreef 6

NL-3565 CJ Utrecht
The Netherlands

Kamet is your partner for

https://kamet-trading.com/
https://kamet-trading.com/contact-kamet/
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Kamet        DISCLAIMER

- This datasheet has been compiled with the highest possible care and the purpose of the datasheet is to give 

an impression of our Pyrosil® sheath material for MI cables. Nevertheless, no guarantees can be given as to 

the completeness, accuracy or timeliness of the information contained in it. Kamet cannot be held liable for any 

consequences of using Pyrosil® sheath material for MI cables. No rights can be derived from the information shown in 

this datasheet. 

 
- Kamet accepts no responsibility for any damage or incorrect readings that may result from incorrect usage.

Kamet

https://kamet-trading.com/contact-kamet/

