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INCONEL® alloy HX (UNS N06002/W.Nr. 2.4665) is a
high-temperature, matrix-stiffened, nickel-chromium-
iron-molybdenum alloy with outstanding oxidation
resistance, and exceptional strength at up to 2200°F
(1200°C).

It is used for components such as combustion
chambers, afterburners and tail pipes in aircraft and
land-based gas turbine engines; for fans, roller hearths
and support members in industrial furnaces, and in
nuclear engineering.

INCONEL alloy HX is readily fabricated and
welded.

TTaabbllee  11 - Limiting Chemical Composition, % by Weight

PPhhyyssiiccaall  PPrrooppeerrttiieess
Some physical properties for INCONEL alloy HX are
given in Table 2.  Thermal conductivity data (Table 3)
and electrical resistivity (Table 5) were determined from
5 casts of cold-rolled sheet, 0.039-0.067 in (1-1.7 mm)
thick, heated-treated at 2150°F (1175°C)/rapid air
cooled. 

Mean coefficient of linear thermal expansion data
(Table 4) are for solution-treated material.  A variation
of ±5% can be expected for compositional changes
within the release specification, processing history and
form.

The dynamic moduli data (Table 6) were obtained
from cold-rolled sheet,  0.039-0.067 in (1-1.7 mm)
thick, heat-treated at 2150°F (1175°C)/rapid air cooled
and vibrated in the flexural mode.  
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Density, g/cm³........................................................................8.2
lb/in³....................................................................0.297

Melting Range, °C.....................................................1260-1355
°F......................................................2300-2470

Specific Heat, J/kg °C.............................................461 at 20°C
Btu/lb °F........................................0.110 at 70°F

Poisson’s Ratio at room temperature.. ............................0.320

TTaabbllee  22 - Physical Properties

AAvvaaiillaabbllee  FFoorrmmss
INCONEL alloy HX is available as rod, bar, billet,
extruded section, plate, sheet, strip, wire, pipe and
tube.

Carbon ........................................................................0.05-0.15

Chromium ...................................................................20.5-23.0

Cobalt..............................................................................0.5-2.5

Iron ..............................................................................17.0-20.0

Manganese ...................................................................1.0 max.

Molybenum ...................................................................8.0-10.0

Nickel............................................................................Balance*

Silicon ...........................................................................1.0 max.

Tungsten..........................................................................0.2-1.0

Phosphorus ................................................................0.04 max.

Sulfur ...........................................................................0.03 max

*Reference to the balance of the alloy’s composition does not
guarantee this is exclusively of the element mentioned but that it
predominates and others are present only in minimal quantities.
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TTaabbllee  44  --  Mean Coefficient of Linear Thermal Expansion

IINNCCOONNEELL®® aallllooyy  HHXX

Room-temperature mechanical properties, typical of a single
representative heat are quoted in Table 7.  Data in Fig. 1 are
for cold-rolled sheet, 0.039-0.067 in (1-1.7 mm) thick, heat-
treated at 2150°F (1175°C)/rapid air cooled.  Strain rates of
0.005/min to proof stress (at room temperature), 0.002/min
to proof stress (at elevated temperatures), and 0.1 min
thereafter.

Data in Fig. 2 are for cold-rolled, welded sheet, 0.039-
0.067 in (1-1.7 mm) thick, heat-treated at 2150°F
(1175°C)/rapid air cooled.  The sheet was welded by the gas-
tungsten-arc (T.I.G.) process using INCONEL filler metal
HX with argon as the shielding gas.

Creep-rupture properties of sheet (heat-treated at 2150°F
(1175°C)/rapid air cooled) are shown in Fig. 3 by Larson-
Miller presentation. 

MMeecchhaanniiccaall  PPrrooppeerrttiieess

TTaabbllee  33 - Thermal Conductivity

TTeemmppeerraattuurree TThheerrmmaall  CCoonndduuccttiivviittyy

°°CC BBttuu//fftt  hh  °°FFWW//mm  °°CC°°FF

TTaabbllee  66 - Dynamic Moduli

TTeemmppeerraattuurree
DDyynnaammiicc  TToorrssiioonnaall

MMoodduulluuss

°°CC

20 68 11.6 81

100 212 12.9 90

200 392 14.6 102

300 572 16.3 114           

400 752 17.9 126

500 932 19.5 137

600 1112 21.1 148

700 1292 22.9 161

800 1472 24.6 173

900 1652 26.3 184

1000 1832 27.9 196

DDyynnaammiicc  YYoouunngg’’ss
MMoodduulluuss
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TTeemmppeerraattuurree EElleeccttrriiccaall  RReessiissttiivviittyy

TTaabbllee  55  --  Electrical Resistivity

TTaabbllee  77  --  Mechanical Properties of Sheet at Room Temperature

TTeennssiillee  SSttrreennggtthh 00..22%%  PPrrooooff  SSttrreessss EElloonnggaattiioonn HHaarrddnneessss
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FFiigguurree  11.. Tensile properties of INCONEL alloy HX sheet.

FFiigguurree  22.. Tensile properties of INCONEL alloy HX welded sheet.
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IINNCCOONNEELL®® aallllooyy  HHXX

FFiigguurree  33.. Creep-rupture properties of INCONEL alloy HX sheet.
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FFiigguurree  44.. Comparative oxidation resistance of INCONEL alloy HX and
AISI 309 stainless steel

IINNCCOONNEELL®® aallllooyy  HHXX

CCoorrrroossiioonn  RReessiissttaannccee
INCONEL alloy HX has outstanding oxidation resistance at
temperatures up to 2200°F (1200°C).  Test results at 1920
and 2010°F (1050 and 1100°C) for 100 hours’ continuous
exposure are shown in Fig. 4.

In a carburizing atmosphere of 2% methane plus 98%
hydrogen flowing at 3 furnace volumes per hour for 100
hours at 1800°F (980°C), samples of a representative heat of 
INCONEL allow HX showed an average weight gain of 7.7
mg/cm².
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IINNCCOONNEELL®® aallllooyy  HHXX

FFaabbrriiccaattiioonn

HHeeaatt  TTrreeaattmmeenntt
The recommended heat treatment is 2150°F (1175°C),
followed by rapid air cooling or water quenching.
INCONEL alloy HX is normally supplied in this solution-
heat-treated condition.  For some applications it can be given
other treatments. Consult Special Metals for further details.

HHoott  aanndd  CCoolldd  FFoorrmmiinngg
INCONEL alloy HX can be readily cold formed using
slightly higher power than that used for austenitic stainless
steels.  It is best cold formed in the solution-heat-treated
condition.

For hot forming, the alloy should be heated to a starting
temperature of 2150°F (1175°C).  It should not be hot
worked below 1800°F (980°C).

WWeellddiinngg
The alloy can be welded by metal arc, gas-tungsten-arc
(T.I.G.), gas-metal-arc (M.I.G.) and submerged arc
processes.  Welded surfaces must be thoroughly descaled
and cleaned.  Welding is best carried out flat since the
fluidity of the alloy makes position welding difficult.

INCONEL welding electrode 117 and INCONEL filler
metal 617 produce weldments that match or exceed base
metal high-temperature strength and oxidation resistance.
Matched composition welding consumables (INCONEL
filler metal HX and INCONEL welding electrode HX) are
available.

Pre-heating and post-weld heat treatments are not
normally necessary.  For the greatest corrosion resistance,
however, solution-heat-treatment after welding may be
necessary.

MMaacchhiinniinngg
INCONEL alloy HX should be machined in the annealed
condition using carbide or high-speed steel tools and a
copious supply of sulfur-free cutting fluid.  Tools and
machines should be as rigid as possible to minimize
deflection and vibration.  Speeds and feeds will be similar to
those for NIMONIC alloy 75.
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SSppeecciiffiiccaattiioonnss

INCONEL alloy HX is designated as UNS N06002/ W.Nr 2.4665. Alloy HX is listed in NACE MR-01-75. The alloy is available as rod, bar, billet, extruded
section, plate, sheet, strip, wire, pipe and tube. Specifications for INCONEL alloy HX include the following:

AASSTTMM
B 435 Plate, sheet and strip
B 366 Fittings
B 572 Rod
B 619 Welded pipe
B 622 Seamless pipe and tube
B 626 Welded tube
B 751 Tube
B 775 Pipe
B 829 Pipe and Tube

SSAAEE
AMS 5536 Sheet, strip and plate
AMS 5587 Seamless tube
AMS 5588 Welded tube
AMS 5754 Bar, forgings and rings
AMS 5798 Wire

BBSSII
HR6 Billet, bar and forgings
HR204 Plate, sheet and strip

DDeeuuttsscchheenn  LLuuffttffaahhrrtt
LW2.4665 Part 1 Sheet and strip
LW2.4665 Part 2 Bar and forgings

MMiinniissttèèrree  dd’’EEttaatt  ddee  llaa  DDééffeennssee
AIR 9165-43 Bar, forgings and sheet

AAEECCMMAA
PrEN2182 Bar
PrEN2182 Forgings
PrEn 2183 Forgings
PrEN2184 Section for welded rings
PrEN2185 Sheet, strip and plate

DDIINN NiCr22Fe18Mo
17744 Composition
17750 Plate, Sheet and Strip
17751 Pipe and Tube
17752 Rod and Bar
17753 Wire
17754 Forgings

AASSMMEE
SB 435 Plate, sheet and strip
SB 366 Fittings
SB 572 Rod
SB 619 Welded pipe
SB 622 Seamless pipe and tube
SB 626 Welded tube
SB 751 Tube
SB 775 Pipe
SB 829 Pipe and Tube

IISSOO
6207 Tube
6208 Plate, Sheet and Strip
9723 Bar
9724 Wire
9725 Forgings 
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France

Special Metals Services SA
17 Rue des Frères Lumière
69680 Chassieu (Lyon)
Phone +33 (0) 4 72 47 46 46
Fax +33 (0) 4 72 47 46 59

Germany

Special Metals Deutschland Ltd.
Postfach 20 04 09
40102 Düsseldorf
Phone +49 (0) 211 38 63 40
Fax +49 (0) 211 37 98 64

Hong Kong

Special Metals Pacific Pte. Ltd.
Unit A, 17th Floor, On Hing Bldg
1 On Hing Terrace
Central, Hong Kong
Phone +852 2439 9336
Fax +852 2530 4511

India

Special Metals Services Ltd.
No. 60, First Main Road, First
Block
Vasantha Vallabha Nagar
Subramanyapura Post
Bangalore 560 061
Phone +91 (0) 80 2666 9159
Fax +91 (0) 80 2666 8918

Italy

Special Metals Services SpA
Via Assunta 59
20054 Nova Milanese (MI)
Phone +390 362 4941
Fax +390 362 494224

The Netherlands

Special Metals Service BV
Postbus 8681
3009 AR Rotterdam
Phone +31 (0) 10 451 44 55
Fax +31 (0) 10 450 05 39

Singapore

Special Metals Pacific Pte. Ltd.
24 Raffles Place 
#27-04 Clifford Centre
Singapore 048621
Phone +65 6532 3823
Fax +65 6532 3621

Affiliated Companies

Special Metals Welding
Products
1401 Burris Road
Newton, NC 28658, U.S.A.
Phone +1 (828) 465-0352

+1 (800) 624-3411
Fax +1 (828) 464-8993

Canada House
Bidavon Industrial Estate
Waterloo Road
Bidford-On-Avon
Warwickshire B50 4JN, U.K.
Phone +44 (0) 1789 491780
Fax +44 (0) 1789 491781

Controlled Products Group
590 Seaman Street, Stoney Creek
Ontario L8E 4H1, Canada
Phone +1 (905) 643-6555
Fax +1 (905) 643-6614

A-1 Wire Tech, Inc.
A Special Metals Company
4550 Kishwaukee Street
Rockford, IL 61109, U.S.A.
Phone +1 (815) 226-0477

+1 (800) 426-6380
Fax +1 (815) 226-0537

Rescal SA
A Special Metals Company
200 Rue de la Couronne des Prés
78681 Epône Cédex, France
Phone +33 (0) 1 30 90 04 00
Fax +33 (0) 1 30 90 02 11

DAIDO-SPECIAL METALS
Ltd.
A Joint Venture Company
Daido Shinagawa Building
6-35, Kohnan 1-chome
Minato-ku, Tokyo 108-0057, Japan
Phone +81 (0) 3 5495 7237
Fax +81 (0) 3 5495 1853

U.S.A.
Special Metals Corporation

Billet, rod & bar, flat 
& tubular products
3200 Riverside Drive
Huntington, WV 25705-1771
Phone +1 (304) 526-5100

+1 (800) 334-4626
Fax +1 (304) 526-5643

Billet & bar products
4317 Middle Settlement Road
New Hartford, NY 13413-5392
Phone +1 (315) 798-2900

+1 (800) 334-8351
Fax +1 (315)798-2016

Atomized powder products
100 Industry Lane
Princeton, KY 42445
Phone +1 (270) 365-9551
Fax +1 (270) 365-5910

Shape Memory Alloys
4317 Middle Settlement Road
New Hartford, NY 13413-5392
Phone +1 (315) 798-2939
Fax +1 (315) 798-6860

United Kingdom

Special Metals Wiggin Ltd.
Holmer Road
Hereford HR4 9SL
Phone +44 (0) 1432 382200
Fax +44 (0) 1432 264030

Special Metals Wire Products
Holmer Road
Hereford HR4 9SL
Phone +44 (0) 1432 382556
Fax +44 (0) 1432 352984

China

Special Metals Pacific Pte. Ltd.
Room 1802, Plaza 66
1266 West Nanjing Road
Shanghai 200040
Phone +86 21 3229 0011
Fax +86 21 6288 1811

Special Metals Pacific Pte. Ltd.
Room 910, Ke Lun Mansion
12A Guanghua Road
Chaoyang District
Beijing 100020
Phone +86 10 6581 8396
Fax +86 10 6581 8381


