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Iron-Nickel Alloy, Bars, Forgings, and Rings
42Fe - 37.5Ni - 14Co - 4.8(Cb + Ta) - 1.6Ti
Solution Heat Treated, Short-Time Precipitation Hardenable
Multiple Melted, High Temperature, Low Expansion
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1. SCOPE:

1.1 Form:

This specification covers an iron-nickel alloy in the form of bats,forgings, flash welded rings, and
stock for forg|ng, flash welded rings, or heading.

1.2 Application:

These products have been used typically for parts requiring a combination of high gtrength and low
expansion prpperties up to 1200 °F (649 °C),-but usage is not limited to such appligations.

2. APPLICABLE DOCUMENTS:

The issue of the following documents in effect on the date of the purchase order form|s a part of this
specification to|the extent specified-herein. The supplier may work to a subsequent :I‘(:vision of a
document unlegs a specific doCument issue is specified. When the referenced document has been
canceled and no superseding document has been specified, the last published issue ¢f that document
shall apply.

2.1 SAE Publicatjons:
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Available fror

L,

AMS 2261 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

AMS 2374 Quality Assurance Sampling and Testing, Corrosion and Heat Resistant Steel and
Alloy Forgings

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 is entirely
voluntary, and its applicability and suitability 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 cancelled. SAE invites your written comments and suggestions.

Copyright 2000 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790

SAE WEB ADDRESS: http://www.sae.org
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2.1 (Continued):

2.2

3. TECHNICAL R

3.1

AMS 2750
AMS 2806

AMS 2808
AMS 7490

Pyrometry

Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy
Steels, Corrosion and Heat Resistant Steels and Alloys

Identification, Forgings

Rings, Flash Welded, Corrosion and Heat Resistant Austenitic Steels and Austenitic-
Type Alloys or Precipitation Hardenable Alloys

ASTM Public

Available fron

ASTM E 8
ASTM E 8M
ASTM E 10
ASTM E 21
ASTM E 103
ASTM E 112
ASTM E 228
ASTM E 292
ASTM E 354

ASTM E 1181

Composition:

Shall conform
in accordancy
acceptable tg

ptions:
n ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

Tension Testing of Metallic Materials

Tension Testing of Metallic Materials (Metric)

Brinell Hardness of Metallic Materials

Elevated Temperature Tension Tests of Metallic Materials
Rapid Indentation Hardness Testing of Metallic Materials
Determining the Average Grain Size

Linear Thermal Expansion of Solid Malterials with a Vitreous Silica|Dilatometer
Conducting Time-for-Rupture Notch Tension Tests of Materials
Chemical Analysis of High-Temperature, Electrical, Magnetic, and|Other Similar
Iron, Nickel, and Cobalt Alloys
Characterizing Duplex Grain-Sizes

FQUIREMENTS:

to the percentages by weight shown in Table 1, determined by wet chemical methods
b with ASTIM-E 354, by spectrochemical methods, or by other analytical methods
purchaser.
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TABLE 1 - Composition

3.1.1 Check Anal
3.2 Melting Pract
Alloy shall be
consumable ¢

by vacuum in

3.3 Condition:

Element min max
Carbon -- 0.06
Manganese -- 1.0
Silicon 0.25 0.50
Phosphorus - 0.015
Sulfur -- 0.015
Nickel 35.0 40.0
Cobalt 12.0 16.0
Columbium 4.3 5.2
Tantalum -- 0.05
Titanium 1.3 1.8
Chromium -- 1.0
Aluminum -2 0.15
Boron = 0.012
Copper -- 0.5
Iron remainder

ysis: Composition variations shall meet the applicable requirements o
ce:
multiple melted using consumable electrode practice in the remelt cy

blectrode remelting is not performed in vacuum, electrodes which havg
duction mélting shall be used for remelting.

AMS 2269.

le. If
b been produced

The product 8

OAA LA
\JV\IIIIH CUTITUTYI

3.3.1 Bars, Forgings, and Flash Welded Rings: Solution heat treated and descaled.

3.3.1.1 Bars shall be hot finished; round bars shall be ground or turned.

3.3.1.2 Flash welded 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.

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



https://saenorm.com/api/?name=c3791af1a96752c65d5987bb800656f8

AMS 5893A SAE

AMS 5893A

3.4 Solution Heat Treatment:

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

within the range of 1775 to 1850 °F (968 to 1010 °C), holding at a selected temperature within +25 °F
(x14 °C) for a time commensurate with section thickness, and cooling at a rate equivalent to a still air
). Pyrometry shall be in accordance with AMS 2750.

cool (See 8.4

3.4.1 |Ifforgings
suitable pr
be applied

3.5 Properties:

The product 9
3.5.1 Bars, Forgi
3.5.1.1 As Solutiq

3.5.1.1.1 Hardne
with AS

3.5.1.1.2 GrainS

3.5.1.1.2.1 Bars,
area g
ASTM
No sir

3.5.1.1.2.2 Bars,
shall
ASTM
No sir

vacuum or

ective atmosphere or, when permitted by purchaser, a suitable protegtive coating may

o the forgings in lieu of using a protective atmosphere.

hall conform to the following requirements:
ngs, and Flash Welded Rings:

n Heat Treated:

TM E 10 or ASTM E 103.
ze Uniformity:

forgings, and flash weldéd ¥ings 9 square inches (58 cm?) and under i
hall exhibit an average grain size, determined in accordance with AS]
No. 5 or finer with-noe more than 20% of the specimen area as large 4§
gle grain shall betarger than 0.010 inch (0.25 mm).

forgings, and-flash welded rings over 9 square inches (58 cm?) in cro{
exhibit an.average grain size, determined in accordance with ASTM E
No.4 or finer with no more than 20% of the specimen area as large 3
gle\grain shall be larger than 0.014 inch (0.36 mm).

5s: Shall be not higher than 277 HB, or,. equivalent (See 8.2), determingd in accordance

N cross-sectional
M E 112, of
1s ASTM No. 3.

s-sectional area
112, of
1s ASTM No. 2.

3.5.1.1.2.3 When agreed upon by purchaser and vendor, the grain size of 20% of the specimen area
may be as large as ASTM No. 0. No single grain shall be larger than 0.020 inch (0.51 mm).

3.5.1.1.2.4 Limitations on duplex grain structures as defined by ASTM E 1181 shall be as agreed upon
by purchaser and vendor.
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3.5.1.2 After Re-Solution and Precipitation Heat Treatment: The product shall have the following
properties after being re-solution heat treated (See 8.5) by heating to 1800 °F + 25 (982 °C £ 14),
holding at heat for 60 minutes + 15, and cooling at a rate equivalent to an air cool and
precipitation heat treated by heating to 1375 °F + 15 (746 °C % 8), holding at heat for four hours *
0.5, cooling at a maximum rate of 100 F (56 C) degrees per hour to 1150 °F £ 15 (621 °C + 8),
holding at heat for four hours + 0.5, and cooling at a rate equivalent to an air cool (See 8.4).

3.5.1.2.1 Tensile Properties:

3.5.1.2.1.1 At Ropm Temperature: Shall be as shown in Table 2, determined in aceord@ance with
ASTM E 8 or ASTM E 8M.

TABLE 2 - Minimum Tensile Properties

Property Value
Tensile Strength 170.0 ksi (1172 MPa)
Yield Strength at 0.2% Offset 125.0.Ksi ( 862 MPa)
Elongation in 4D % 10%
Reduction of Area % 15%

3.5.1.2.1.2 At 1200 °F (649 °C): Shall be as shown in Table 3, determined in accordange with
ASTM E 21 on specimens heated.to 1200 °F £ 5 (649 °C + 3), held at heat for 20 to 30
minutes before testing, and tested’at 1200 °F £+ 5 (649 °C + 3).

TABLE 3 - Minimum Tensile Properties

Property Value
Tensile Strength 130.0 ksi (896 MPa)
Yield Strength at 0.2% Offset  95.0 ksi (655 MPa)
Elongation in 4D % 10%
Reductior-ef-Area-% 20%

3.5.1.2.1.3 Specific location of specimens from forgings and flash welded rings shall be as agreed upon
by purchaser and vendor.

3.5.1.2.2 Hardness: Shall be not lower than 331 HB, or equivalent (See 8.2), determined in accordance
with ASTM E 10 or ASTM E 103. Product shall not be rejected on the basis of hardness if the
tensile property requirements of 3.5.1.2.1.1 are acceptable. Tensile properties shall be
determined on material taken from the same sample as that with nonconforming hardness or
from another sample with similar nonconforming hardness.
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3.5.1.2.3 Stress-Rupture Properties at 1000 °F (538 °C): Shall be as follows: testing of notched
specimens shall be performed in accordance with ASTM E 292.

3.5.1.2.3.1 A notched specimen maintained at 1000 °F + 3 (538 °C * 2) while a load sufficient to produce
an initial axial stress of 120.0 ksi (827 MPa) is applied continuously, shall not rupture in less
than 60 hours. Tests may be discontinued after 120 hours.

3.5.1.2.3.2

3.5.1.24

351241

3.5.1.2.4.2

Therm
alloy.

Coeffi
at 780

Expansion: Shall be determined in accordance with ASTM-E’228 on

cient of Expansion: Shall be 4.00 - 4.50 x 108 inchfinch/°F (7.2-8.1x
°F (416 °C) using 77 °F (25 °C) as a references/temperature.

Inflecﬂion Temperature: Shall be 750 to 850 °F (399to 454 °C), determined
ersection of the tangents of the upper anddower portions of the dilatoinetric expansion

the in
curve

3.5.2 Forging Stg

3.5.
3.5.

1.2, sp€g
1.2.1,3

treatment a|

3.5.

1.2.4, th

3.5.3 Stock for FI
in 3.4 and 3

3.6 Quality:

The product,
from foreign 1

ck: When a sample of stock is forged to a test coupon and heat treateg
cimens taken from the heat tréated coupon shall conform to the requi
5.1.2.2,3.5.1.2.3, and 3.5.2.2.4. If specimens taken from the stock a
5 in 3.4 and 3.5.1.2 conform to the requirements of 3.5.1.2.1, 3.5.1.2.2
e tests shall be accepted as equivalent to tests of a forged coupon.

ash Welded Rings-or Heading: Specimens taken from the stock after |
.5.1.2 shall conform to the requirements of 3.5.1.2.1, 3.5.1.2.2, 3.5.1.2

as-received by purchaser, shall be uniform in quality and condition, so

initial stress of
bgress. The

each heat of

10'6mm/mm/°C)

by establishing

d as in 3.4 and
‘fements of

fter heat
,3.5.1.2.3, and

eat treatment as
.3,and 3.5.1.2.4.

und, and free

aterials and from impnrfnr‘finnc detrimental to usage of-the prndllm‘

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-entrant grain flow.

3.7 Tolerances:

Bars shall conform to all applicable requirements of AMS 2261 or MAM 2261.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility

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

4.2 Classification

4.2.1 Acceptancs

each heat qgr lot as applicable.

4.2.1.1 Compositjon (3.1) and thermal expansion (3.5.1.2.4) of each‘heat.

4.2.1.2 Hardness
welded rin

of Tests:

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

(3.5.1.1.1) and grain size uniformity (3.5.1.1.2).0f each lot of bars, forgings and flash

gs as solution heat treated.

4.2.1.3 Room temperature tensile properties (3.5.1.2.1.4)0f bars, forgings and flash welded rings after

resolution

4.2.1.4 Tolerancgs (3.7) of bars.

4.2.2 Periodic Tepts: The following requiréments are periodic tests and shall be perforn
frequency selected by the vendar unless frequency of testing is specified by purc

4.2.2.1 Tensile pfoperties at 1200 °F (3.5.1.2.1.2), hardness (3.5.1.2.2), and stress rup

(3.5.1.2.3

heat treatment.

4.2.2.2 Ability of forging stock (3.5.2) and stock for flash welded rings (3.5.2) to develoy
propertieg.

and precipitation heat treatment.

ned at a
haser:

ure properties

of each lot of\bars, forgings and flash welded rings after resolution and precipitation

4.2.2.3 Grain flow (3.6.1) of die forgings.

4.3 Sampling and

Shall be as fo

Testing:

llows:

required

4.3.1 Bars, Flash Welded Rings, and Stock for Forging, Flash Welded Rings, or Heading: Inaccordance
with AMS 2371.

4.3.2 Forgings: In accordance with AMS 2374.
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