KANTHAL

STRENGTH AND
CORROSION RESISTANCE
AT EXTREME TEMPERATURES
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SUPERIOR PERFORMANCE
WHEN THE HEAT IS ON

When furnace temperatures reach as high as 1250°C
(2282°F), conventional materials such as NiCrFe
begin to suffer from hot corrosion and deformation.
To address this problem, the engineers at Sandvik
started working on a new construction material that
would provide a long service life for components used
in extreme temperature environments.

They came up with Kanthal® APMT - an advanced
powder-metallurgical, dispersion-strengthened, ferritic
iron-chromium-aluminum alloy (FeCrAl alloy) with an
addition of molybdenum. It offers high creep strength
at temperatures of 1100-1300°C (2012-2372°F) where
conventional metallic materials cannot operate.

UNIQUE HIGH-TEMPERATURE PROPERTIES

Kanthal® APMT offers a unique combination of excel-
lent oxidation properties and form stability at high
temperatures. The material forms an excellent,
non-scaling surface oxide AL,0,, which offers good pro-
tection in most furnace environments, e.g., oxidizing,
sulphidizing and carburizing gas, as well as against
deposits of carbon, ash, etc.

These unique properties make Kanthal® APMT uniquely
suitable for a number of high-temperature applications.

The comparably higher price for advanced Kanthal®
APMT materials and components is offset by dramat-
ically longer service life. Eliminating costly mainte-
nance stops in industrial processes makes Kanthal®
APMT the ideal choice for increased productivity in
high-temperature applications.

KEY BENEFITS OF KANTHAL® APMT:

— Excellent resistance to oxidation and hot corrosion

— Can withstand most industrial atmospheres

— Better form stability than NiCrFe high-temperature
alloys

— Can withstand higher temperatures than conven-
tional materials, thus suitable for high-temperature
structural parts

— More energy efficient in high-temperature
processes than conventional materials

— Higher process performance and productivity than
conventional materials

— Can replace ceramic materials in many applications
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PRODUCT FORMS DIMENSIONS (MM) DIMENSIONS (INCH)
w <1200 < 47.24
PLATE T 3-20 0.12-0.79
<3000 < 118.44
0D 26 - 260 1.05-10.24
EXTRUDED TUBES WT 2.87-11.0 0.11 - 0.43
L** 3000 - 13000 118.11 - 511.81
w < 205 < 8.07
COLD ROLLED STRIP*
T 0.2-3 0.01-0.12
WIRE /] 0.2-95 0.01 -0.37
ROD /] 55-12 0.22 -0.47
9 <100 <3.94
ROUND BAR
L < 4500 < 17717
w <500 < 19.69
FORGING BLANKS T 35-170 1.38 - 6.69
L** <3000 < 118.11
< 150 <5.91
SQUARE BAR
L < 4500 < 17717
Stress [MPa] 10,000 h creep rupture strength EXCELLENT CREEP STRENGTH
100 | .
- seseee NiCrFe Kanthal® APMT and Kanthal® APM offer high creep
TS = = Alloy 800HT strengths at 1100-1300°C (2012-2372°F) where
< —— = Alloy 601 conventional materials cannot operate (within the
10 Kanthal APM green area on the graph).
o h s Kanthal APMT
SN Kanthal® APMT therefore offers unique design
opportunities for exposed components in a tempera-
1 — \7 ture range where Ni-base alloys degrade rapidly due
to accelerated oxidation and even grain boundary
softening.
0.1
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Kanthal® APMT tube

NiCrFe tube

Horizontal tubes after use. The deflection of the NiCrFe tube (bottom) cannot be seen in the Kanthal® APMT tube (top).
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KANTHAL® APMT PRODUCTS

Kanthal® APMT is potentially useful wherever there
is a need for metallic components that can resist
corrosion and deformation when used in high-
temperature applications.

The combination of oxidation resistance and mechani-
cal strength of Kanthal® APMT can give large benefits
in terms of longer life, higher productivity and higher
energy efficiency - or just simply make it possible

to use a metallic material instead of brittle ceramic
solutions. Typical applications for Kanthal® APMT are
in high-temperature structural parts in furnaces, such
as plates, mesh belts, loaders, mounting systems for
elements or insulation and loading baskets.

PLATE

Kanthal® APMT plates are available in widths up to
1200 mm. Can be produced in customized dimensions
for use in furnaces, as protective casing, for slag
transport, etc.

STRIP

Kanthal® APMT strip is available in widths up to 205 mm.

Can be produced in customized dimensions.

1 Plate | 2 Strip, Rod, Wire | 3 Billets and Bars | 4 Tube

ROD
Kanthal® APMT rods are available in diameters
between 5.5and 12 mm.

WIRE

Kanthal® APMT wire is available as custom made
in dimensions between 0.20 and 9.5 mm and can be
delivered on different types of spool.

BARS AND SQUARE BARS

Kanthal® APMT is available as square bars in
dimensions up to 150 mm. Bars of Kanthal® APMT
can be delivered in diameters up to 100 mm.

EXTRUDED TUBES

Kanthal® APMT extruded tubes are available in
dimensions from 26 to 260 mm in diameter with a
wall thickness of 2.87 to 11.0 mm. Dimension to wall
thickness ratio depends on outer diameter.

FORGING BLANKS

Kanthal® APMT forging blanks are available in widths
below 500 mm, thicknesses from 35 to 170 mm.
Length will be dependent on the cross section.
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A WIDE RANGE OF PRODUCTS FOR
YOUR SPECIFIC APPLICATION

The numerous delivery forms allow Kanthal® APMT

to be used in a wide variety of fabricated components.

A FEW EXAMPLES:

NOZZLES
Nozzles made of Kanthal® APMT offer a longer
service life in high temperature applications.

FLANGES
Flanges and valves can be machined from
Kanthal® APMT forging blanks.

FURNACE ROLLERS

Furnace rollers made from Kanthal® APMT have
dramatically increased service life as replacements
in existing furnaces.

WIRE MESH

Kanthal APMT's creep resistance can be used to
minimize the wire dimension in mesh belts thus
lowering the heating costs of the furnace.

TRAYS AND BASKETS

Corrosion and creep resistance in Kanthal® APMT
makes it a suitable material for trays and baskets in
demanding atmospheres and where thermal shock
resistance is needed.

RINGS
Kanthal® APMT rings are cut in the required dimen-
sions from Kanthal® APMT tube.

MUFFLES AND RETORTS

Muffles and retorts for protecting goods from the
atmosphere during thermal processing. When made
of Kanthal® APMT, these components offer superior
resistance to heat and abrasive erosion.

TUBES
Kanthal® APMT are used for, e.g., radiant tubes and
muffle tubes.

1 Nozzles | 2 Flanges | 3 Wire mesh | 4 Retort | 5 Tubes | 6 Furnace rollers | 7 Muffles | 8 Baskets and trays
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TECHNICAL DATA

CHEMICAL COMPOSITION, NOMINAL

CR% AL % MO % FE %

21.0 5.0 3.0 Balance

PHYSICAL PROPERTIES

DENSITY G/CM3 7.25

POISSON’S RATIO 0.30

MELTING POINT °C (°F) 1500 (2372)

MAGNETIC PROPERTIES The material is magnetic up to approximately 600°C/1112°F (Curie point].

TENSILE PROPERTIES AT ROOM TEMPERATURE 20°C (68°F)

PROOF STRENGTH RP0.2 TENSILE STRENGTH RM ELONGATION A HARDNESS (NOMINAL)
MPA KSI MPA KSI % HV
510-600 74-87 730-780 105-113 10-25 250

TENSILE STRENGTH AT ELEVATED TEMPERATURE (E=10-1 S-1)

TEMPERATURE TENSILE STRENGTH

°c °F RM MPA RMKSI
500 932 417-640 60-93
800 1472 320-360 46-52
1100 2012 90-105 13-15

CREEP STRENGTH -1% ELONGATION

TIME TEMPERATURE/STRESS

HOURS 700°C MPA 800°C MPA 900°C MPA 1000°C MPA 1100°C MPA 1200°C MPA 1300°C MPA
100 39.9 26.2 19.7 12.7 7.0 3.4 2.1

1000 36.8 23.4 16.2 9.9 5.0 2.3 1.5

10000 34.0 21.0 13.2 7.8 3.6 1.6 1.2

100000 31.4 18.8 10.8 6.1 2.6 1.1 0.9

CREEP STRENGTH - RUPTURE

TIME TEMPERATURE/STRESS

HOURS 700°C MPA 800°C MPA 900°C MPA 1000°C MPA 1100°C MPA 1200°C MPA 1300°C MPA
100 45.0 29.2 21.6 4.4 8.7 4.6 2.7

1000 39.7 24.8 17.0 10.8 5.5 2.5 1.5

10000 35.0 211 13.4 8.1 3.5 1.4 0.9

100000 30.8 18.0 10.6 6.1 2.3 0.8 0.5
WELDING FORMING

Kanthal® APMT can be welded by TIG/GTAW and laser. Kanthal® APMT have good ductility in delivery

A pre-heat treatment at 250°C (482°F) and a post weld condition and are cold formed and machined in the
heat treatment at 850°C (1562°F) for one hour are same way as high chrome ferritic stainless steels.
recommended.
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DATA

Schematic relation between main groups of high temperature
alloys in terms of oxidation, mechanical strength and typical
maximum application temperatures.

High temperature
oxidation performance
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MICROSTRUCTURE OXIDATION PROPERTIES

The unique dispersion of small refractory inclusions in Tubes after deformation test at 1200°C (2192°F) for 3000 hours.

Kanthal® APMT improves creep properties. Kanthal® APMT (top), and NiFeCr. Also seen is the amount of spalled
3 p prop p p
oxide collected after test, Kanthal® APMT (left) and NiCrFe.
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FOR CONTACT INFORMATION PLEASE VISIT: WWW.KANTHAL.COM
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