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NICKEL ALLOY, CORROSION AND HEAT RESISTANT, BARS AND FORGINGS

58Ni - 19.5Cr - 13.5Co - 4.3Mo - 3.0Ti - 1.4A1 - 0.05Zr - 0.006B

Consumable Electrode or Vacuum Induction Melted

1975 °F (1079 °C) Solution, Stabilization, and Precipitation Heat Treated

UNS NO7001
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2. APPLICABUE DOCUMENTS:

The folld

applicab]

MAM 2261—Toterances; Metric;Nicket;Nicke

form of |bars, forgings, and forging stock.

1.2 Application:

2.1 SAE Publications:
Availab]
AMS 2261

Wire

1. SCOPE:
1.1 Form:
This spgcification covers a corrosion and heat resistant nickel d1loy in the

oducts have been used typically for parts, such as pins, |nuts, and
blades, requiring high strength up-to 1500 °F (816 °C) arld oxidation
ce up to 1750 °F (954 °C), but .usage is not limited to such

wing publications form-a part of this specification to the extent
specified herein. The latest-/issue of SAE publications shall apply. The
e issue of other‘publications shall be the issue in effeqt on the
date of the purchase order.

e from (SAE, 400 Commonwealth Drive, Warrendale, PA 1509640001.

Tolerances, Nickel, Nickel Alloy, and Cobalt Alloy Barg, Rods, and

9
I

Rods, and Wire

t—A1loy Bars,

SAE Technical Standards Board Rules provide that: “This report is published by SAE 1o advance the state of technical and engineering
sciences The use of this report is entirely voluntary, and its applicability and suttability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelied. SAE invites your written
comments and suggestions.
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AMS 5709F SAE AMS 5709F
2.1 (Continued):
AMS 2269 Chemical Check Analysis Limits, Wrought Nickel Alloys and Cobalt
Alloys
AMS 2371 Quality Assurance Sampling and Testing, Corrosion and Heat
Resistant Steels and Alloys, Wrought Products and Forging Stock
AMS 2374 Quality Assurance Sampling and Testing, Corrosion and Heat
Resistant Steel and Alloy Forgings
AMS 2750 Pyrometry
AMS 2806 Identification, Bars, Wire, Mechanical Tubing, and Extrusions,
Carbon and Alloy Steels and Corrosion and Heat Resistant Steels and
1OyS
AMS 2808 Identification, Forgings
2.2 ASTM Publigations:
Available from ASTM, 1916 Race Street, Philadelphia, PA 9103-1187.
ASTM E 18 | Rockwell Hardness and Rockwell Superficial Hardness of |Metallic
Materials
ASTM E 139| Conducting Creep, Creep-Rupture, and Stress-Rupture Tegts of
Metallic Materials
ASTM E 354| Chemical Analysis of High-Temperature, Electrical, Magnetic, and
Other Similar Iron, Nickel, and-Cobalt Alloys
2.3 U.S. Government Publications:
Available from DODSSP, Subscription Services Desk, Building 4D, 70Q Robbins
Avenue, Philadelphia, PA 19111-5094.
MIL-STD-163 Steel Mill Products, Preparation for Shipment and Storage
3. TECHNICAL REQUIREMENTS:

3.1

Composition:

Shall confgrm to the percentages by weight shown in Table 1, determined by

wet chemic
methods, o

1 methods in accordance with ASTM E 354, by spectrochemical
by ‘other analytical methods acceptable to purchaser.
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AMS 5709F SAE AMS 5709F
TABLE 1 - Composition
Element min max
Carbon 0.02 0.10
Manganese -- 0.10
Silicon -- 0.15
Phosphorus -- 0.015
Sulfur -- 0.015
Chromium 18.00 21.00
Cobalt 12.00 15.00
Molybdenum 3.50 5.00
Titanium 2.75 3.25
Aluminum 1.20 1.60
Zirconium 0.02 0.08
Boron 0.003 0.010
Iron -~ 2.00
Copper -- 0.10
Lead -~ 0.00055(5 ppm)
Bismuth -- 0.00003 (0.3 ppm)
Selenium -- 0.0003 (3 ppm)
Nickel remainder
3.1.1 Check Analysis: Composition variations shall meet the applicable
requirpments of AMS 2269.
3.2 Melting Practice:
Alloy shall be produced by multiple melting using consumable electrode
practicel in the remelt cycle-or shall be induction melted under vjacuum.
3.3 Conditio[:
The product shall be supplied in the following condition:
3.3.1 Bars: [ Hot reolled or extruded, solution, stabilization, and precipitation
heat tpeated and descaled. Round bars shall be ground or turned.
3.3.2 Forgings® Solution, stabilization, and precipitation heat tregted.
3.3.3 Forging Stock: As ordered by the forging manufacturer.
3.4 Heat Treatment:
(R)

3.4.1

Bars and forgings shall be heat treated as follows; pyrometry shall be in

accordan

Soluti

ce with AMS 2750.
on Heat Treatment: Heat to 1975 °F + 25 (1079 °C + 14),

hold at heat

for 4 hours + 0.5, and cool at a rate equivalent to an air cool or faster.

- 3D|stnhuted under license from the IHS Archive
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3.4.2 Stabilization Heat Treatment:

Heat to 1550 °F + 15 (843 °C + 8), hold at

heat for 4 hours + 0.5, except that blade forgings shall be held at heat

for 24 h

3.4.3 Precipit

ours + 1, and cool in air,

ation Heat Treatment:

heat for 16 hours + 1, and cool in air.

3.5 Properties
The produc
3.5.1 Bars and

3.5.1.1

3.5.1.
(R)

2 Grain

areas

magnif
and ve

3.5.1.3
(R)

Stress

an ini
contin
contin

measur

shall

3.5.1.3.1
(R)

The

such
47.5
whic
8 to
be i
elon
3.5.2 Forging
treated
conform

taken fr
requirements of 3.5.1.1,

Hardne

mainta

t shall conform to the following requirements:

Heat to 1400 °F + 15 (760 °C + 8), hold at

Forgings:

8BS

bize: Uniformly mixed structures are permissible. Segrg
bf coarse or fine grains shall not exceed 20% of any fiel
ication. Standards for acceptance may be agreed upon by
ndor.

rRupture Properties at 1500 °F (816 °C): A tensile spec
ned at 1500 °F + 3 (816 °C + 2) while a load sufficient
tial axial stress of 47.5 ksi (328 MPa) or higher is appl
hously, shall not rupture in less than 23 hours. The teq
led to rupture without changecof load. Elongation after
pd at room temperature, shall be not lower than 8% in 4D.
pe conducted in accordance with ASTM E 139.

test of 3.5.1.3 may be.conducted using incremental loadin
case, the load required to produce an initial axial stre
ksi (328 MPa) orvhigher shall be used to rupture or for
never occurs first. After the 23 hours and at intervals
16 hours, preferably 8 to 10 hours, thereafter, the strg
creased intinCrements of 5.0 ksi (34.5 MPa). Time to ru
ation requirements shall be as specified in 3.5.1.3.

tock:
s in’3.4, specimens taken from the heat treated coupon
o-the requirements of 3.5.1.1, 3.5.1.2, and 3.5.1.3.

When a sample of stock is forged to a test couporn
q

If

Shall be 32 to 42 HRC, or equivalent (See 8.2), determined in
accordance with ASTM E 18.

tgated
d at 100X
purchaser

men,

to produce

ied

t shall be

rupture,
Tests

g. In

ss of

23 hours,
of

ss shall
pture and

and heat
hall
specimens

as equivalent to tests of a forged coupon.

3.6 Quality:

1

3.5.1.2, and 3.5.1.3, the tests shall be accepted

The product, as received by purchaser, shall be uniform in quality and
condition, sound, and free from foreign materials and from imperfections
detrimental to usage of the product.

3.6.1

Grain flow of die forgings, except in areas which contain flash-line end

grain, shall follow the general contour of the forgings showing no evidence

of re-en

trant grain flow.

- 4 = Distributed under license from the IHS Archive
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3.7 Tolerances:

(R)

Bars shall conform to all applicable requirements of AMS 2261 or MAM 2261.

QUALITY ASSURANCE PROVISIONS:

Responsibility for Inspection:

The vendor of the product shall supply all samples for vendor’s tests and

shall be responsible for performing all required tests.

Purchaser reserves

the right to sample and to perform any confirmatory testing deemed necessary

4.
4.1
(R)
to ensun
specifig
4.2 C(Classifi
4.2.1 Accept
tests
4.2.1.1 Comy
4.2.1.2 Harg

ation.
cation of Tests:

ance Tests: Tests for the following requirements are acq
and shall be performed on each heat or lot asiapplicable

osition (3.1) of each heat.

ness (3.5.1.1), grain size (3.5.1.2),vand stress-rupture

eptance

properties

ability to
formed at a
L specified

(3.5.1.3) of each lot of bars and forgings.

4.2.1.3 Tolgrances (3.7) of bars.
(R)
4.2.2 Periodic Tests: Tests of forging stock (3.5.2) to demonstrate

develgp required properties are periodic tests and shall be pexy

frequéncy selected by the vendor unless frequency of testing i

by purchaser.
4.3 Sampling and Testing:
(R)

Shall bg as followsy

4.3.1 Bars 3nd Forging Stock: In accordance with AMS 2371.
4.3.2 Forgings:“{In accordance with AMS 2374.
4.4 Reports!
4.4.1 The vendor of bars and forgings shall furnish with each shipment a report
(R) showing the results of tests for chemical composition of each heat and for

hardness, grain size, and stress-rupture properties of each lot.

This

report shall include the purchase order number, heat and lot number,

AMS 5709F, size, and quantity.

If forgings are supplied, the part number

and the size and melt source of stock used to make the forgings shall also
be included.
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