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APPLICATION AREAS

Extruded tubes in Kanthal® APM and Kanthal® APMT 
alloys have rewritten the rule book. The combination of 
good hot strength, superior oxide properties, and a far 
higher temperature capability have opened up entirely 
new areas of application, previously the domain of NiCr 
and ceramic tubes, but with none of their drawbacks.

HEAT TREATMENT PROCESSES

CONTINUOUS HARDENING, CARBURIZING  
AND TEMPERING FURNACES
Tubes in Kanthal® APM and Kanthal® APMT alloys 
and Tubothal® heating elements have proved to be a 
maintenance free combination in this type of operation. 
Aluminum oxide scale protects the tube from carbur-
ization, and because of the higher rating potential, 
productivity can be increased without putting tube 
life at risk. A retrofit with tubes in Kanthal® APM and 
Kanthal® APMT for gas or electric furnaces is easily 
carried out, resulting in higher production and reliable 
long-term operation.

HIGH TEMPERATURE CARBURIZING
Carburizing normally takes place at 930°C (1710°F)  
but with Tubothal® heating elements, it is possible 
to increase the temperature to 1050°C (1920°F) and 
the furnace capacity by some 30%. The system with 
Tubothal® heating elements are in fact the only metallic 
system that could work at this elevated temperature. 
The furnace atmosphere, endothermic with a high car-
bon potential at the carburizing zone, is not a problem 
for tubes in Kanthal® APM and Kanthal® APMT.

A schematic outline of the furnace type with typically four zones. No 1 heating at 950°C (1710°F), No 2 heating at 1050°C (1920°F),  

No 3 carburizing and No 4 diffusion both at 1050°C (1920°F).
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SEALED QUENCH FURNACES
The carburization resistant properties of tubes in  
Kanthal® APM and Kanthal® APMT make them ideal for 
use in sealed quench furnaces with high carbon  
potential atmospheres. High loading and temperature  
possibilities can uprate the furnace and increase 
production at low cost.

Gas heated – straight through. Gas heated – SER.

Electric – Tubothal®. Electric – Kanthal® Super or Globar®.

Gas heated – with or without inner tubes.
Electric heated – with Tubothal®, Kanthal® Super or 
Globar® heating elements.
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NON-FERROUS INDUSTRY

ALUMINUM MELTING AND HOLDING
The high power of Tubothal® heating elements,  
combined with the corrosion resistant oxide surface 
of tubes in Kanthal® APM and Kanthal® APMT alloys, 
is the main reason for the success of this system in 
melting and holding furnaces. A lifetime of up to three 
trouble free years is not unusual.

DOSING FURNACES
Globar® silicon carbide elements are normally used 
without protection tubes. The use of tubes in Kanthal® 
APM and Kanthal® APMT alloys has, however, several 
advantages. Dross and slag is often removed manually 
with a risk of breaking the elements and contaminating 
the aluminum bath. Tubes in Kanthal® APM and Kanthal® 
APMT alloys will protect the elements and contribute to 
a long maintenance free operation. 

OTHER AREAS OF APPLICATION
Die-casting furnaces.
Aluminum filter boxes.
Magnesium melting and holding.



KANTHAL® APM AND KANTHAL® APMT 21

Installation of Tubothal® and Kanthal® APM tubes in a continuous annealing line.

THE STEEL INDUSTRY

CONTINUOUS ANNEALING LINES (CAL)  
AND GALVANIZING LINES (CGL)
The high demands for uninterrupted production and 
furnace capacity are met by tubes in Kanthal® APM and 
Kanthal® APMT. High loading potential, long service 
life and the possibility to exchange elements without 
interrupting production are the key reasons for their 
selection in this type of continuous process. Tubes  
in Kanthal® APM and Kanthal® APMT alloys with 
Tubothal®, Kanthal® Super or Kanthal Globar heating 
elements can be installed horizontally or vertically.
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STRAND ANNEALING
Tubes in Kanthal® APM and Kanthal® APMT  
alloys can be delivered in lengths of up to 13 meters  
(42.6 ft), without welding. They work well in pure 
hydrogen, where NiCr tubes normally fail due to high 
temperature scaling. The possibility of using tubes in 
Kanthal® APM and Kanthal® APMT alloys at a higher 
temperature means higher production rates.
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DESIGN AND INSTALLATION GUIDELINES

How tubes are supported is a key factor in achieving  
a long working life. The recommendations on how  
to support tubes depend on many factors, such as  
temperature, tube dimension, unsupported length, 
element weight etc.

Supports should be designed with as large a support 
area as possible in order to spread weight and reduce 
the risk of indentation.

With thermally isolating support materials, the risk 
of local overheating due to the shielding effect at the 
contact area, needs to be considered.

Supports should be designed in such a way that  
thermal expansion is not restricted.

SER systems, horizontally installed.

Design of different furnace wall supports.

SER systems, vertically installed.
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The hangers below are a common solution for reducing 
the unsupported length and stress on the tube at the 
support points.

Designs of hanger systems for long tubes.
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PROTECTION TUBES FOR THERMO
COUPLES AND GAS ANALYZERS

Tubes in Kanthal® APM and Kanthal® APMT alloys  
have a long record of successful installation as protec-
tive tubes for thermocouples and gas analyzers up to 
temperatures of 1250°C (2280°F). There are also some 
installations where tubes have been used up to 1400°C 
(2550°F), after special design considerations.

The most commonly used tubes are in the smaller 
outer diameters – 26.67, 33.4 and 40 mm (1.05, 1.31 and 
1.57 in) OD.

The advantages offered by using protection tubes in 
Kanthal® APM and Kanthal® APMT alloys are:

—	�Resistant to temperatures from 150°C to 300°C 
(300 – 570°F) higher than other types of metallic 
protection tubes.

—	�High resistance to attack by sulphur compounds and 
to carburization.

—	�The high temperature resistance of the material 
makes it possible to produce tubes with thin walls 
with a long service life. Thin walls give rapid heat 
transmission, which means higher sensitivity to 
temperature variations.

—	�The aluminum oxide layer on the protection tube 
has a minimal tendency to spall, which means that 
contamination is avoided. 

—	�No risk of short-circuiting caused by spalled oxide. 
In contrast to chromium oxide, aluminum oxide is 
not electrically conductive.

Thermocouple protection tubes are delivered with 
welded end caps and suitable threads at the other end.

TUBE DIMENSION AND DIRECT THREAD

Ø 26.67 × 2.87 mm (1.05 × 0.11 in) ¾" BSP

Ø 33.4 × 3.38 mm (1.31 × 0.13 in) 1" BSP

Ø 40 × 3 mm (1.57 × 0.12 in) 1 ¼" BSP 
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STANDARD TUBE SIZES

WEIGHT

OD WALL THICKNESS KANTHAL® APM KANTHAL® APMT MAX. LENGTH STANDARD STOCK

MM IN MM IN KG/M LB/FT KG/M LB/FT M FT KANTHAL® 
APM

KANTHAL® 
APMT*

26.67 1.05 2.87 0.11 1.52 1.02 1.55 1.04 13.0 42.6 • •

33.4 1.31 3.38 0.13 2.26 1.52 2.30 1.55 13.0 42.6 • •

33.7 1.33 6.0 0.24 3.71 2.49 3.76 2.53 10.5 34.4 •

40 1.57 3.0 0.12 2.48 1.67 13.0 42.6 •

50.8 2.00 6.35 0.25 6.30 4.23 7.0 23.0 •

60.33 2.38 3.91 0.15 4.92 3.31 8.0 26.2 •

64 2.52 4.0 0.16 5.35 3.60 7.0 23.0 •

75 2.95 4.5 0.18 7.08 4.76 7.19 4.83 12.0 39.4 • •

83 3.27 5.0 0.20 8.70 5.85 8.83 5.93 12.0 39.4 • •

89 3.50 5.5 0.22 10.2 6.85 10.4 6.99 12.0 39.4 • •

100 3.94 5.0 0.20 10.6 7.12 10.8 7.26 11.5 37.7 • •

109 4.29 5.0 0.20 11.6 7.79 10.0 32.8 •

115 4.53 5.5 0.22 13.4 9.00 13.6 9.14 8.0 26.2 • •

128 5.04 5.5 0.22 15.0 10.08 12.0 39.4 •

146 5.75 6.0 0.24 18.7 12.57 19.0 12.77 9.5 31.2 • •

154 6.06 6.0 0.24 19.8 13.30 8.0 26.2 •

164 6.46 6.0 0.24 21.2 14.25 7.0 23.0 •

178 7.01 8.0 0.31 30.3 20.36 6.5 21.3 •

198 7.80 9.0 0.35 37.9 25.47 38.5 25.87 5.0 16.4 • •

260 10.24 11.0 0.43 61.1 41.06 3.0 9.8 •

* Tubes in Kanthal® APMT are also available in all sizes. Please contact Kanthal for special requests.

TOLERANCES

TUBES ≤OD 50 MM

OD
± 1.5%, min ± 0.75 mm (0.030 in)

Wall thickness
± 15%, min ± 0.6 mm (0.024 in)

Straightness
Max height of arc 3 mm/1000 mm (0.12 in/39.4 in)

TUBES >OD 50 MM

OD
± 1%

Wall thickness
± 15%

Straightness
Max height of arc 3 mm /1000 mm (0.12 in /39.4 in)



KANTHAL® APM AND KANTHAL® APMT 27

Tubes made from Kanthal® APM and APMT material are not suitable, 

classified or approved for use in applications where they will be se-

curing a pressure or vacuum. I.e. in applications where stresses are 

induced in the construction/tube wall/material caused by a pressure 

differential between the inside and the outside.

It’s the user’s responsibility to check the suitability of the chosen 

material/ product for their application and to ensure that the use is in 

accordance with local laws and regulations.
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FOR CONTACT INFORMATION PLEASE VISIT: WWW.KANTHAL.COM


