SPECIAL
METALS

www.specialmetals.com

INCONEL alloy MA754 (UNS N07754) is an oxide
dispersion strengthened, nickel-chromium superalloy,
produced by mechanical alloying. Its yttrium oxide
dispersoid imparts exceptional high-temperature
strength and creep resistance to the highly corrosion-
resistant nickel-chromium matrix.

The alloy’s strength, in conjunction with its high
melting point and microstructural stability, makes it an
attractive material for gas turbine engine components,
furnace fixtures and skid rails, fasteners and other
applications where high temperature creep and
corrosion resistance are required.

Physical Properties

Table 2 - Physical Properties

Table 1 - Nominal Chemical Composition, %

NICKE 1ttt e 78
CRIrOMIUM e 20
o] o TSR 1.0
{7 T4 o T o SRR 0.05
ATUMINUM e e e e s naeeenee 0.3
THANIUM e e see e 0.5
YHAUM OXIAE.. . veiiiiiiieeiiie e 0.6

Table 3 - Young’s Modulus of Elasticity (Longitudinal)

Melting point® (Approximate Solidus) .............. 2550°F (1400°C)
DENSItY ...eevveee e 0.309 Ib/in® (8.55 g/cm?)
Permeability®..........coiiieee e 1.001

@High strength, especially at elevated temperatures, is an outstanding
characteristic of INCONEL alloy MA754. The oxide dispersion
strengthening (ODS) achieved through mechanical alloying remains
effective at temperatures close to the alloy’s melting point.

*The alloy’s density is in the range typical of nickel-based superalloys.

“Measured at 200 oersteds (15.9 kA/m) and 70°F (21°C).

Temperature Textured Bar Untextured Bar
°F °C 10° ksi GPa 10° ksi GPa
70 21 21.6 149 29.4 203
200 93 21.3 147 29 200
400 204 20.6 142 28.1 194
600 316 19.8 137 27.1 187
800 427 18.8 130 26 179
1000 538 18 124 24.9 172
1200 649 17 117 23.6 163
1400 760 15.9 110 22.3 154
1600 871 14.8 102 20.8 143
1800 982 13.6 94 19.3 133
2000 1093 124 85 17.8 123

The modulus of elasticity (Young’s modulus) of INCONEL alloy MA754 varies with the degree of crystallographic
texture imparted during hot working. For applications requiring resistance to thermal fatigue, the alloy is processed
to develop a low modulus of elasticity in the longitudinal direction. Young's modulus of INCONEL alloy MA754

varies with temperature according to the equation:
E/Egr =0.9988 - (1.306 x 10* dT) - (4.298 x 10* dT?)

where:
E =Young’s modulus (psi) at temperature of interest,
Err  =Young’s modulus at room temperature, and
dT =Temperature of interest minus room temperature (°F).
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INCOLOY and INCONEL are trademarks of the
Special Metals Corporation group of companies.

The data contained in this publication is for informational purposes
only and may be revised at any time without prior notice. The data is
believed to be accurate and reliable, but Special Metals makes no
representation or warranty of any kind (express or implied) and
assumes no liability with respect to the accuracy or completeness of
the information contained herein. Although the data is believed to be
representative of the product, the actual characteristics or performance
of the product may vary from what is shown in this publication.
Nothing contained in this publication should be construed as
guaranteeing the product for a particular use or application.
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INCONEL® alloy MA754

Thermal & Electrical Properties

Thermal Expansion (CTE) Electrical Resistivity

The thermal expansion characteristics of INCONEL alloy =~ INCONEL alloy MA754 has resistivity characteristics
MAT754 closely match those of other chromium-containing similar to those of 80-20 Ni-Cr resistance heating alloys. Its
nickel alloys. oxide dispersion strengthening helps resist creep and

sagging at high temperatures.

Thermal Conductivity

This property increases with temperature and is higher than
for ceramics.

Table 4 - Thermal and Electrical Properties of INCONEL alloy MA754

Temperature, Expansion coefficient | Expansion coefficient | Thermal conductivity, | Electrical resistivity, Specific heat,
°C (longitudinal),10%e°C | (transverse),10%¢°C W/me°C pQem J/kge°C
26 - - 14.3 1.08 440
100 12.2 12.5 15.8 1.09 461
200 13.1 13.4 17.7 1.10 488
300 13.7 14.0 19.5 1.11 515
400 14.2 14.3 21.4 1.12 540
500 14.6 14.8 23.2 1.14 567
600 15.1 15.2 25.0 1.15 595
700 15.7 15.8 27.0 1.14 620
800 16.1 16.2 28.9 1.14 647
900 16.6 16.6 30.8 1.15 672
1000 17.0 17.1 32.6 1.16 695
1100 - - 34.2 1.18 720
1200 - - 35.8 1.19 -




INCONEL® alloy MA754

Mechanical Properties

Plate & Sheet

INCONEL alloy MA754 develops optimum high-temperature strength through controlled thermo-mechanical processing
designed to create a stable, recrystallized, coarse grain structure. Plate products are processed to achieve isotropic properties.

Textured Bar

INCONEL alloy MA754 can be processed to have a highly textured crystallographic structure, producing excellent resistance
to thermal fatigue. In such a condition, the properties are anisotropic. Elastic properties are also affected by the
crystallographic texture.

In this condition, the ODS mechanism is augmented, for superior mechanical properties in the longitudinal direction, by
the high aspect ratio grain structure. The highly directional structure is responsible for anisotropic mechanical properties. For
applications that require exceptional resistance to thermal fatigue, like gas turbine vanes, INCONEL alloy MA754 is given a
strong texture with a <100> crystallographic direction parallel to the working direction. Such texture results in a low modulus
of elasticity in the longitudinal direction, improving resistance to thermal fatigue by lowering stresses for given thermal
strains.
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Figure 1. Tensile properties of textured bar - longitudinal. Figure 3. Stress rupture strength of INCONEL alloy MA754
textured bar.
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Figure 2. Tensile properties of textured bar - long transverse (L-T).




INCONEL® alloy MA754

Corrosion Resistance

Oxidation Resistance Nitridation Resistance

INCONEL alloy MA754 has excellent oxidation resistance. The nature of the alloy’s protective scale, and its high nickel
It may be used in high-temperature oxidizing environments content, provide excellent resistance to nitridation.

without the need for expensive special coatings usually

required for conventional high-temperature alloys.
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Table 5 - Penetration results for eight alloys exposed in air + 5% water vapor for 1008 hours at 2150°C (1177°F)

Alloy MetaI.Loss, Maximum Attack, mils
mils

330 Stainless Steel 10.0 14.6
600 12.4 13.6
617 0.8 5.6
800H 18.0 20.4
INCONEL alloy MA754 0.1 3.8
601 1.7 >23.8




INCONEL® alloy MA754

Burner-Rig Properties

Uncoated INCONEL alloy MA754 has been used extensively in jet fuel combustion environments. Tests at 1700°F (927°C)
for 168 h in JP-5 fuel with 0.3% sulfur and 5 ppm sea water. Air-to-fuel ratio: 30 to 1. Thermal cycle: 58 min at 1700°F
(927°C), rapid cool to room temperature in 2 min.

Table 6 - Burner-Rig Properties

) Weight Change, Mg/cm? Metal Loss Max. Attack
Material - -
Undescaled Descaled mil pum mil pm
INCONEL alloy MA754 -0.1 -7.4 0.79 20 3.11 79
Alloy IN-738 +1.4 -6.1 1.06 27 5.83 148
MAR-M? 509 +0.9 -12.4 1.10 28 5.98 152
Alloy X-40 -0.8 -9.6 1.18 30 5.71 145
Alloy 713C° -386.0 -431.0 130 3304 130 3304
*Trademark of Martin Marietta Corp.
bCompletely destroyed.
Creep & Fatigue Properties 5

Il INCONEL alloy MA754

INCONEL alloy MA754 is one of the most creep-resistant 3 - L] INCOLOY alloy 330
commercially available alloys for service at over 2000°F — INCONEL alloy 601
(1095°C). This characteristic offers superior resistance to 2 <A> :Eggrgt::zy ;ZH
bowing and sagging under load at high temperatures. The A INCONEL auo; 600
alloy has good thermal fatigue resistance compared to many
high strength superalloys. Thermal strains are reduced in the

low modulus direction of textured bar.
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Figure 6. Minimum creep rate results for several wrought high
temperature alloys at 2150°F (1177°C).




INCONEL® alloy MA754

Working

Machining

The alloy is readily machined by all conventional techniques. Its annealed hardness is Rc 29. If electric discharge machining
(EDM) or laser cutting is to be used, it is recommended that the recast layer be removed by grinding.

Information on machining is available in the Special Metals publication “Machining” on the website,
www.specialmetals.com.

Joining

The strongest joints are produced by processes such as laser and electron beam welding and diffusion bonding. Brazing has
been used for years with great success in applications such as gas turbine engines. Mechanical joints such as rivets, pins,
threaded connections and fir tree joints are also often used. Conventional TIG welding can be used but leads to reduced high-
temperature stress rupture strength at the joint.

Information on joining is available in the Special Metals publication “Joining” on the website, www.specialmetals.com.

Forming

In the final annealed condition, INCONEL alloy MA754 has a coarse, creep resistant grain structure, and thus exhibits limited
hot formability. The alloy can be hot worked into the desired shape prior to the grain coarsening final anneal. INCONEL alloy
MAT754 is easily cold worked, but such deformation may cause the alloy to recrystallize to a fine grain condition upon
exposure to high temperature. A fine grain structure will have reduced high temperature strength properties. Special Metals
Corporation should be contacted to work with the fabricator to develop such processes.

Product Forms

INCONEL alloy MA754 is designated as UNS N07754.
Alloy MA754 is available as tube, sheet, plate, round bar
and flat bar.

Table 7 - Available Forms and Size Ranges of INCONEL alloy MA 754

inches mm
Hot-rolled sheet 0.05-0.1 1-3
Hot-rolled plate 0.2-1.5 5-38
Hot-finished round bar 0.75-2 19-51
Flat bar from: 3/4 x 4 19 x 102
to: 31/2x51/2 89 x 140
Tube extruded tubing can be produced over a
range of diameters and wall thicknesses.




The Special Metals Corporation
trademarks include:

BRIGHTRAY"®
CORRONEL"”
DEPOLARIZED®
DURANICKEL"®
FERRY"®
INCOBAR®
INCOCLAD*®
INCO-CORED®
INCOFLUX"
INCOLOY"®
INCONEL"®
INCOTEST”®
INCOTHERM®
INCO-WELD"®
KOTHERM®
MONEL®

NILO®
NILOMAG*®
NIMONIC®
NIOTHERM®
NI-ROD®
NI-SPAN-C”
RESISTOHM®
UDIMAR®
UDIMET®
601GC®
625LCF*
718SPF"™
725NDUR®
800HT"
9S6HT"™
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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

France

Special Metals Services SA

17 Rue des Fréres Lumiere
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 Diisseldorf
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 Raftles 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 Epdne Cédex, France
Phone  +33 (0) 1 30 90 04 00
Fax +33(0) 1309002 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



