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ELECTRIC HEATING ELEMENT FOR  
DIRECT USE UP TO 1580°C IN OXIDIZING,  
INERT AND REDUCING ATMOSPHERES

Depending on the dew point, the element can work up to 
300°C (570°F) higher in reducing atmospheres, com-
pared to standard Kanthal® Super elements. 

Another benefit over molybdenum or graphite elements, 
for example, is that the elements can be replaced whilst 
the furnace is still very hot, minimizing downtime. 

As the elements work directly in the furnace atmos-
phere, there is no need for a muffle to protect them 
from the atmosphere. Furnace design can be made 
simpler with a lower build cost and with much reduced 
maintenance costs. Kanthal® Super ER is equally suita-
ble for low temperature oxidizing processes. 

The resistivity at room temperature is six times higher 
than normal Kanthal® Super elements, giving a large 
increase in power output at low temperatures, when 
working with current limitations. 

The major reason for the new and outstanding features 
of Kanthal® Super ER is that it has a protective surface 
layer of pure alumina. The alumina layer grows on the 
surface of the heating element at high temperatures 
even in dry hydrogen. The elements can work in direct 
contact with high alumina supports without corrosive 
reactions.

APPLICATIONS
A wide range of furnace atmospheres and processes. 
Most types of PM sintering in dry hydrogen and furnaces 
with alternating oxidizing and reducing atmospheres. 

Continuous furnaces with hydrogen containing atmos-
pheres for ferrite sintering and MLCC processing.

COMBINING THE BEST MATERIALS
There is a wide range of heating elements available for 
use in heat treatment and sintering processes. Molyb-
denum is often used. Operation in air or oxidizing atmos-
pheres, however, is not possible due to the detrimental 
oxidation of molybdenum to MoO3.

So called silica formers, like normal Kanthal® Super 
and SiC-elements, have a protective SiO2 layer which 
enables extended use at high temperatures in oxidizing 
atmospheres. They have limited use at high temper-
ature in reducing atmospheres, where evaporation 
occurs at low dew points due to the nature of the SiO2. 

Kanthal® metallic heaters (FeCrAl) are commonly used 
in air, oxidizing and atmosphere furnaces for heat treat-
ment. Alumina scales, which are formed on the surface, 
are inherently more stable than silica formers under 
such conditions. The maximum temperature, however, 
is limited and the lifetime will be short when operating 
close to their melting point.

Kanthal® Super ER is a new unique concept for heating 
elements, combining the features of alumina formers 
with the higher temperature of MoSi2-based heaters. 
The new heating element provides opportunities for 
designing systems that meet the demands of processes 
in multi-atmospheres.

HEATING ELEMENT MAXIMUM TEMPERATURE  
IN AIR

MAXIMUM TEMPERATURE  
IN DRY H2

MAXIMUM TEMPERATURE  
IN VACUUM

°C (°F) °C (°F) °C (°F)

Molybdenum 300 570 1800 3270 1600 2910

KANTHAL Super 1900 1800 3270 1150 2100 900 1650

SiC 1600 2910 1100 2010 900 1650

FeCrAl 1375 2510 1300 2370 1050 1920

KANTHAL Super ER 1500 2730 1450 2640 1450 2640

MAXIMUM FURNACE TEMPERATURES FOR SELECTED HEATING ELEMENTS

The data should be considered as approximate, since maximum furnace temperature depends on surface loading, gas-velocity, dew point and vacuum level.
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OXIDATION AND CORROSION PROPERTIES
Due to the replacement of silicon by aluminum in the 
silicide phase, the oxidation mechanisms change. This 
also allows operation at low temperature in air. At 
higher temperatures a thicker alumina scale is formed.

A protective alumina layer continues to grow on the 
surface of a heater operating at 1575°C (2870°F) in H2, 
N2 or argon with a dew point of -50°C (-58°F). A Kan-
thal® Super 1800 heating element loses 20 % of its 
weight in 3 days due to corrosion, at a temperature of 
1500°C (2730°F) and a dew point of -40°C (-40°F).

The maximum temperature allowed for a given dew 
point has increased by up to 300°C (570°F) compared to  
Kanthal® Super 1700 and 1800 elements. This is shown 
in the figure below.

The formation of alumina makes pure alumina ceram-
ics or brick an excellent choice for support material. 
Other Kanthal® Super elements can react with Al2O3 
materials at high temperatures.

TECHNICAL DATA

KANTHAL
SUPER ER

HEATING ZONE DIAM.
LE, MM (in.)

TERMINAL DIAM.
LU, MM (in.)

3 (0.12) 6 (0.24)

4 (0.16) 9 (0.35)

6 (0.24) 12 (0.47)

9 (0.35) 18 (0.71)

PRODUCT RANGE
Kanthal® Super ER is delivered as 2- and 4-shank 
elements with fixed terminals as an option for safe and 
reliable electrical connections.

Special designs are available on request.
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CORROSION PROPERTIES

Corrosion properties Kanthal® Super ER vs. 1800

Velocity 1.7 m/s (3.8 mph)

100 % H2 at 1550ºC (2820ºF),

Dp -40ºC (-40ºF)
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RESISTIVITY
The alloying of MoSi2 with aluminum changes the tem-
perature dependence of the resistivity dramatically. In 
the figure below, the resistivity versus temperature is 
presented for Kanthal® Super ER, Kanthal® Super 1800 
and molybdenum. Particularly notable is the resistivity 
at room temperature, which is six times higher than 
that for Kanthal® Super 1800.

One technical implication of the behavior of Kanthal® 
Super ER is the significantly higher power output when 
running at low temperature with current limitations. 
When this is essential for the process, it will give cost 
advantages in the design of the electrical control unit 
including thyristors compared with standard Kanthal® 
Super.

1700

1600

1500

1400

1300

1200

1100

1000

°C (°F)    Max element temperature

(3090)

(2910)

(2730)

(2550)

(2370)

(2190)

(2010)

(1830)

Kanthal® Super ER

Kanthal® Super 1800

� Dew point

-80	 -60	 -40	 -20	 0	 20	 40	 (°C)
-110	 -75	 -40	 -4	 32	 68	 105	 (°F)

Maximum recommended element temper-

ature for Kanthal® Super ER and Kanthal® 

Super 1800/1900 in 100 % hydrogen (H2) 

atmosphere at different dew points

MAXIMUM TEMPERATURE IN HYDROGEN

10.00

1.00

0.10

0.01

Ω mm2 m-1    Log resistivity

Kanthal® Super ER

Kanthal® Super 1800

Molybdenum

� Element temperature

	 0	 200	 400	 600	 800	 1000	 1200	 1400	 1600	 1800	 (°C)
	 32	 390	 750	 1110	 1470	 1830	 2190	 2550	 2910	 3270	 (°F)

Electrical resistivity vs. element temper-

ature for Kanthal® Super ER, Kanthal® 

Super 1800 and molybdenum shows the 

high room temperature resistivity

The logarithmic y-axis scale should be 

noted



KANTHAL® SUPER ER 5

1800

1600

1400

1200

1000

	 0.01 Pa   13000 Pa	 -80°C   Dp   +40°C	 -80°C   Dp   +40°C	 -80°C   Dp   +40°C
		  -112°F      +104°F	 -112°F      +104°F	 -112°F      +104°F

	 Vacuum	 Inert	 N2	 H2	 Air

Recommended maximum 
element temperatures

(3270)

(2910)

(2550)

(2190)

(1830)
KANTHAL Super ER

KS 1900

KS 1800

KS 1700

°C (°F)

Recommended maximum 

element temperatures in 

different atmospheres.

MAXIMUM RECOMMENDED ELEMENT TEMPERATURES
The diagram below is a guide to maximum temperatures in different atmospheres depending on dew point and 
vacuum. For details regarding specific applications, we recommend contact with Kanthal.

Disclaimer: The information contained in this document is for illustrative purposes only. The data and examples are only general 

recommendations, and not a warranty or a guarantee that such data will function in individual/specific cases. The purchaser of a  

Kanthal product has the responsibility to control the applicability of Kanthal’s products in a specific application before using them.
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FOR CONTACT INFORMATION PLEASE VISIT: WWW.KANTHAL.COM


