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SPECIFICATION |Revised APR 1996
Submitted for recognition as an American National Standard Superseding AMS 5670C

NICKEL ALLOY, CORROSION AND HEAT RESISTANT, BARS, FORGINGS, AND RINGS
72Ni - 15.5Cr - 0.95Cb - 2.5Ti - 0.70Al - 7.0Fe

1800 °F (982 °C) Solution Heat Treated, Precipitation Hardenable
UNS N07750

1. SCOPE:
1.1 Form:

This specificgtion covers a corrosion and heat resistant nickel alloy inithe’form of barg, forgings,
flash welded fings, and stock for forging, flash welded rings, or heading.

1.2 Application:

These produdts have been used typically for parts requiring high strength in the rangge 800 to
1100 °F (427 to 593 °C), particularly those parts whichare formed or welded and thep
precipitation heat treated to develop required properties, but usage is not limited to siich
applications.

2. APPLICABLE DOCUMENTS:

The following ppblications form a part of this specification to the extent specified hereir]. The latest
issue of SAE publications shall apply. ‘The applicable issue of other publications shall be the issue
in effect on the |[date of the purchase-order.

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

SAE reviews each technical report at least every five years at which tme it may be reaffirned, revised, or cancelled. SAE invites your written
comments and suggestions.

Copyright 1996 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.
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2.1

2.2

2.3

3. TECHNICAL

AMS 2261

AMS 2374

Available fr

ASTMES8
ASTM E 8M
ASTM E 1@
ASTM E 354

SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

Tolerances, Nickel, Nickel Alloy, and Cobalt Alloy Bars, Rods, and Wire

MAM 2261 Tolerances, Metric, Nickel, Nickel Alloy, and Cobalt Alloy Bars, Rods, and Wire

AMS 2269 Chemical Check Analysis Limits, Nickel, Nickel Alloys, and Cobalt Alloys

AMS 2371 Quality Assurance Sampling and Testing, Corrosion and Heat Resistant Steels and
Alloys, Wrought Products and Forging Stock

—Quatity Assurance-Sampling-and-Testing;,Corrosionand-Heat Resistant Steel and
Alloy Forgings
AMS 2750 Pyrometry

AMS 2806 Identification, Bars, Wire, Mechanical Tubing, and Extrusions;€arbon and Alloy

Steels and Corrosion and Heat Resistant Steels and Alloys
AMS 2808| ldentification, Forgings

AMS 7490 Rings, Flash Welded, Corrosion and Heat Resistant Austenitic Steels [and Austenitic-

ASTM Publications:

U.S. Goverpment Publications;

Type Alloys, or Precipitation-Hardenable Alloys

bm ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-29%9.

Tension Testing of Metallic Materials
Tension Testing of Metallic Materials (Metric)
Brinell Hardness of Metallic. Materials
Chemical Analysis of High-Temperature, Electrical, Magnetic, and Qther Similar
Iron, Nickel, and Cobalt-Alioys

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Ayenue,

Philadelphia, PA 19111:5094.

MIL-STD-1p3  Steel'Mill Products, Preparation for Shipment and Storage

REQUIREMENTS:

Composition:

Shall conform to the percentages by weight shown in Table 1, determined by wet chemical
methods in accordance with ASTM E 354, by spectrochemical methods, or by other analytical
methods acceptable to purchaser.

-2.-
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TABLE 1 - Composition

Element min max
Carbon -- 0.08
Manganese - 1.00
Silicon - 0.50
Phosphorus - 0.015
Sulfur -- 0.010
Chromium 14.00 17.00
Nickel 70.00 --
Columbium 0.70 1.20
Titanium 2.25 2.75
Aluminum 0.40 1.00
Iron 5.00 9.00
Cobalt -- 1.00
Tantalum (3.1.1) - 0.05
Copper - 0.50

3.1.1 Determination not required for routine acceptance.
(R)

3.1.2 Check Analysis: Composition variations shaill meet the requirements of AMS 2269.

3.2 Condition:
The product shgll be supplied in the following condition:

3.2.1 Bars, Forgings, and Flash Welded-Rings: Solution heat treated.

3.2.1.1 Bars shall e hot finished;.round bars shall be ground or turned except that bars under
0.50 inch (12.7 mm) in'mominal diameter, when so ordered, shall be cold drawn.

3.2.1.2 Forgings shall be descaled.

3.2.1.3 Flash weldgd-rings shall not be supplied unless specified or permitted on purchaser's part
drawing. When supplied, rings shall be manufactured in accordance with AMS 7490. During
manufacture of flash welded rings, the stock shall not be heated to a temperature higher than
1825 °F (996 °C).

3.2.2 Stock for Forging, Flash Welded Rings, or Heading: As ordered by the forging, flash welded
ring, or heading manufacturer.
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3.3

3.4

3.4.1

3.4.1

3.4.1

3.4.1

3.4.1

.1 As Solution Heat Treated:

.1.1  Hargness: Shall be not higher than 320 HB, or equivalent (See 8.2), determ

.2 After Rrecipitation Heat Treatment: Specimens from.product shall have the fg

Solution Heat Treatment:

Bars, forgings, and flash welded rings shall be solution heat treated by heating to

1800 °F £ 25

(982 °C = 14), holding at heat for a time commensurate with cross-sectional thickness, and
cooling at a rate equivalent to an air cool or faster. Pyrometry shall be in accordance with

AMS 2750.

Properties:

: 'y
LA-181i-141%-1

The prod

Bars, Fqrgings, and Flash Welded Rings:

accgrdance with ASTM E 10.

propetties after being precipitation heat treated by heating to 1350 °F + 15 (73
holding at heat for 8 hours + 0.25, cooling at a rate of 100 F + 15 (56 C + 8) d

ined in

llowing
2°C £ 8),
bgrees per hour

to 115D °F + 15 (621 °C = 8), holding at that temperature for 8 hours + 0.25, and cooling in

air. Ingtead of the 100 F (56 C) degrees perhour cooling rate to 1150°F + 15

(621 °C + 8),

produgt may be furnace cooled at any rate provided the time at 1150 °F + 15 (621°C + 8) is

adjusted to give a total precipitation heat treatment time of 18 hours.

distance between parallel sides, forgings under 4.00 inches (101.6 mm) in n
thickness, and flash welded rings under 4.00 inches (101.6 mm) in nominal

shall meet the properties shown in Table 2, determined in accordance with A
ASTM E 8M.

TABLE 2A - Tensile Properties, Inch/Pound Units

.2.1 Longitudinal Tensile Properties:..Bars under 4.00 inches (101.6 mm) in nomjnai diameter or

pminal
radial thickness
\STME 8 or

N<Eminal Diameter,

Distance Between Tensile  Yield Strength  Elongation  Reduction
Parallel Sides Strength  at 0.2% Offset in 4D of Area
inches ksi ksi % %
Up to 2.50, excl 170 115 18 18
2.50 to 4.00, excl 170 115 15 15

-
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TABLE 2B - Tensile Properties, Sl Units

Nominal Diameter,

Thickness, or
Distance Between Tensile  Yield Strength  Elongation  Reduction
Parallel Sides Strength  at 0.2% Offset in 4D of Area
Millimeters MPa MPa % %
Up to 63.5, excl 1172 793 18 18
63.5 to [101.6, excl 1172 793 15 15

3.4.1.2.2 Hardnes

(R) ASTM E [10.

3.4.2 Forging Sto

and 3.4.1.2, specimens taken from the heat treated coupon shaltconform to the req
of 3.4.1.2.1 and 3.4.1.2.2. If specimens taken from stock after’heat treatment as in
3.4.1.2 confqrm to the requirements of 3.4.1.2.1. and 3.4.1.2.2, the tests shall be ac
equivalent tg tests of a forged coupon.

3.4.3 Stock for Flash Welded Rings or Heading: A sample of stock heat treated as in 3.3

shall confor
3.5 Quality:

The product,
from foreign m

3.5.1 Grain flow of
general cont

3.6 Tolerances:

Bars shall con

: Shall be 302 to 401 HB, or equivalent (See 8.2), determined.in accor|

: When a sample of stock is forged to a test coupon and heat treated

to the requirements of 3.4.1.2.1 and;3.4.1.2.2.

received by purchaser; shall be uniform in quality and condition, soun
terial and from imperfections detrimental to usage of the product.

die forgings, except in areas which contain flash-line end grain, shall fg
pur of the forgings showing no evidence of re-entrant grain flow.

orm.to-all applicable requirements of AMS 2261 or MAM 2261.

Hance with

as in 3.3

birements

3.3 and
cepted as

and 3.4.1.2

d, and free

llow the

4. QUALITY ASS

4.1 Responsibility

RANCE PRHUVISIONS!

for Inspection:

The vendor of the product shall supply all samples for vendor's tests and shall be responsible for
the performance of all required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the product conforms to specified

requirements.
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4.2 Classification of Tests:

4.2.1
each heat or lot as applicable:

4211 Composition (3.1) of each heat.

42.1.2
treated.

Acceptance Tests: The following requirements are acceptance tests and shall be performed on

Hardness (3.4.1.1.1) of each lot of bars, forgings, and flash welded rings as solution heat

4.2.1.3 Tensilg properties (3.4.1.2.1) and hardness (3.4.1.2.2) of each lot of bars, forg

welded rings after precipitation heat treatment.

4.2.1.4 Tolerances (3.6) of bars.
4.2.2 Periodic [Tests: Tests of forging stock (3.4.2) and of stock for flash welded rings
(R) (3.4.3) tg demonstrate ability to develop required properties and grain flow of di¢

(3.5.1) ate periodic tests and shall be performed at a frequency selected by the \
frequencyy of testing is specified by purchaser.

4.3 Sampling and Testing:

Shall be ag follows:

4.3.1 Bars, Flash Welded Rings, and Stock for(Forging, Flash Welded Rings, or Head

accordarjce with AMS 2371.

4.3.2 Forgings} In accordance with AMS/2374.
4.4 Reports:

4.41

ngs, and flash

or heading
forgings
yendor unless

ng: in

The vendor of bars, forgings, and flash welded rings shall furnish with each ship
showing fthe results.of tests for chemical composition of each heat and the resul
each lot fo determine conformance to the other acceptance test requirements.

ment a report
s of tests on
his report shall

include the purchase order number, heat and lot number, AMS 5670D, size, and quantity. If

forgings are.supplied,

the part number and the size and melt source of stock used to make the
H a

forgings

4.4.2 The vendor of stock for forging, flash welded rings, or heading shall furnish with

each shipment

a report showing the results of tests for chemical composition of each heat. This report shall
include the purchase order number, heat number, AMS 5670D, size, and quantity.

4.5 Resampling and Retesting:
Shall be as follows:

45,1 Bars, Flash Welded Rings, and Stock for Forging, Flash Welded Rings, or Head

accordance with AMS 2371.

ing: In
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