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1. SCuPt:

1.1 Forn: This specification covers a corrosion and heat resistaht

ironqchromium-nickel-cobalt alloy in the form of bars, wire, forgings, flash
weldgd rings, and stock for forging, flash welded.rings, or hpading.

1.2 Application: Primarily for parts, such as turbine rotors, shafts, blades,
and bolts, requiring high strength up to 1350°% (732°C) and okidation
resisitance up to T8U0U°F (982°C).

2. APPLICABLE DUCUMENTS: Tne following pub¥ications form a part pf this
speciflication to the extent specified herein. The latest issuf of Aerospace
Materifal Specitications shall applyz” The applicable issue of pther documents

‘ shall pe as specified in AMS 2350

2.1 SAL Publications: Availablesfrom SAE, 40U Commionwealth Urivel Warrendale,
PA  1H0%6,

SAE Technical Board Rules provide that: “This reportis published by SAE to advance the state of technical and engineering scierces.
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.”

‘ AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the publisher.

Copyright 1988 Society of Automotive Engineers, Inc. Printed in U.S.A.
All rights reserved.
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2.1.1 Aerospace Material Specifications:

2.2

2.3

2.3.1

AMS 2248 - Chemical Check Analysis Limits, Wrought Corrosion and Heat
Resistant Steels and Alloys, Maraging and Other
Highly-Alloyed Steels, and Iron Alloys.
AMS 2261 - Tolerances, Nickel, Nickel Alloy, and Cobalt Alloy Bars and
Forging Stock
MAM 2261 - Tolerances, Metric, Nickel, Nickel Alloy, and Cobalt Alloy Bars
and Forging Stock
AMS 2550 - Standards and Test Methods
AMS 2371 - Quality Assurance Sampling of Corrosion and Heat Resistant
Steels and Alloys, Wrought Products Except Forgings and
Forging Stock
AWS 2374 - Quality Assurance Sampling of Corrosion and Heat Resistant
Steels and Alloys, Forgings and Forging Stock
AldS 237% - Control of Forgings Requiring First Article Approval
AMS 2750 - Pyrometry
AMS 28U¢ - Ldentification, Bars, Wire, Mechanical Tubing, and tftrusions,
carbon and Alloy Steels and Corrosion ahd Heat Resistant
Steels and Alloys
A4S Zaum - Identification, Forgings
AMS 7490 - Rings, Flash Welded, Corrosion and-Heat Resistant Augtenitic
Steels and Austenitic-Type Alloys
ASTiM Publications: Available from Americah Society for Testing arld
Materials] 1916 Race Street, Philadelphia, PA 19103,
AsTim €10 [- Brinell Hardness of Metallic Materials
ASTM E£13Y(- Conducting Creep, Creep-Kupture, and Stress-Rupture Tgsts of
[Metallic Materi@ls
ASTHM £354 (- Chemical Analysis of High-Temperature, tlectrical, Magnetic, and
Uther Similar Iron, Nickel, and Cobalt Alloys
U.S. wovernment Publicdations: Available from Commanding uUfficer, [Naval
Publicatigns and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120,
Military Standards:
mMIL-STL4T63 - Steel Mill Products, Preparation for Shipment and |Storage
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3. TECHNICAL REQUIREMENTS:
3.1 Composition: Shall conform to the following percentages by weignht,

#  determined by wet chemical methods in accordance with ASTM E£354, by
spectrochemical metnods, or by other analytical methods acceptable to
purchaser:

min max
Carbon 0.08 - 0.15
Manganese 1.00 - 2.00
Silicon -- 1.00
Phosphorus -- 0.040
Sul fur -- 0.030
Chronium 20.00 - 22.50
Nickel 19.00 - 21,00
Cobalt 18.50 -¢21.00
Molybdenum 2.50. < 3,50
Tungsten 2.00° - 3.00
Columbium + Tantalum gs75 - 1.25
Nitrogen 0.10 - 0.20
Iron remainder
3.1.1 Cheg¢k Analysis: Composition variations shall meet the requjrements of
AMS|2248.
3.2 Condition: Tne product shall be-supplied in the following copdition,
3.2.1 Bar$, Wire, Forgings, andcFTash Welded Rings: Solution and|precipitation
neat treated and descaled.
3.2.1.1 FJash welded rings shall not be supplied unless specified|or permitted
oh purchaser's-part drawing. When supplied, rings shall be manufactured
iph accordance with AMS 7490.
3.2.2 Stog¢k for Forging, Flash Welded Rings, or Heading: As ordered by the
forging, ftash welded ring, or heading manufacturer,
3.3 Heat Jreatment: Bars, wire, forgings, and flash welded rings[shall be
¢ solution heat treated by heating to ZISU°F + 25 {T1/7°C + T4], holding at
heat for not less than 60 minutes, and quenching in water and precipitation
heat treated by heating to 1500°F + 25 (816°C + 14), holding at heat for not
less than 4 hours and cooling in air. Pyrometry shall be in accordance with
AMS 2750,
3.4 Properties: The product shall conform to the following requirements:
3.4.1 Bars, Wire, Forgings, and Flash Welded Rings:
3.4.1.1 dardness: Shall pe 192 - 241 HB, or equivalent, determined in

accordance with ASTM E10,
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3.4.1.2 otress-

Rupture Properties at 1350°F (732°C):

A tensile specimen,

maintained at 1350°F + 3 (732°C + 2) while a load sufficient to produce
an initial axial stress of 32,000 psi (221 MPa) is applied continuously,

shall n
rupture

conduct

3.4.1.2.1

ot rupture in less than 23 hours. The test shall be con
without change of load.
Tests shal

ed in accordance with ASTM E13Y.

tinued to

clongation after rupture, measured at
room temperature, shall be not less than 10% in 4v.

1 be

The test of 3.4.1.2 may be conducted using a load higher than required

to produce an initial axial stress of 32,000 psi (221 MPa) but Toad

shall
elon

not be changed while test is in progress.
ation requirements shall be as specified in 3.4.1.2.

3.4.1.2.2 When
using
an ir
ruptu
and 3
the ¢
t1ong

3.4.2 Forging

permitted by purchaser, the test of 3.4.1.2 may be condy

ation requirements shall be as specified in 3.4.1.2.

incremental loading. In such case, the load requivred t
itial axial stress of 32,000 psi (221 MPa) shallcbe used
re or for 23 hours, whichever occurs first. After the 2
t intervals of 8 - 16 hours, preferably 8-10<hours there

tress shall oe increased in increments of /2000 psi (14 M

tock: When a sample of stock is foryged to a test coupon

treated
conform
from the
of 3.4.1.
of a forg

3
d
1

3.4.3 Stock for

o tihe requirements of 3.4.1.1 and*3.4.1.2.

ed coupon.

s in 3.3, specimens taken from the heat treated coupon s
If specimens
stock after heat treatment as.in 3.3 conform to the requ
1 and 3.4.1.2, the tests shald pe accepted as equivalent

Flash Welded Rings or Heading:

after hed
3.4.1.1 4

3.5 wuality: T
and conditi
detrimental

3.5.1 Forgings

acceptang

on, sound,.and free from foreign materials and from impe

e.shall be as agreed upon by purchaser and vendor.

t treatment as in 3.3 shall conform to the requirements
na 3.4.1.2.

he product, &S, received by purchaser, shall pe uniform i
to usagé/oet tne product.

shald “have substantially uniform macrostructure. Standa

Time to rupture and

cted

0 produce
to

3 hours
after,
Pa).

and heat
hall
taken
irements
to tests

Specimens taken from the stock

of

n quality
rfections

rds for

evidence of re-entrant grain flow.

3.6 Sizes:

Grain flow of die forgings, except in areas which contain flash-line end
grain, shall follow the general contour of the forygings showing no

Lxcept when exact lengtns or multiples of exact lengths are ordered,

straight bars and wire will be acceptable in mill lengths of 6 - 20 feet
(1.8 - 6.1 m) but not more than 10% of any shipment shall be supplied in

lengths sho

3.7 Tolerances:

requirement

rter than 10 feet (3 m).

dars, wire, and forging stock shall conform to all applicable

s of AMS 2261 or MAM 2201.
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4. QUALTITY ASSUKARNCE PRUVISIUNS:
4.1 Responsipility for Inspection: The vendor of the product shall supply all

samples for vendor's tests and shall be responsible for performing all

requi
requi

red tests.

red by 4.5. Purchaser reserves the right to sample and

Results of such tests shall be reported to the purchaser as

to perform any

confirmatory testing deemed necessary to ensure that the proauct conforms to

the requirements of this specification.

4.¢ Classification of Tests:

4.2.1 Acdeptance Tests: Tests to determine conformance to the fgllowing
requirements are classified as acceptance tests and shalDbe performed on
ea¢h heat or lot as applicable.

4.2.1.1 (omposition (3.1) of each heat.

4.2.1.¢ Hardness (3.4.1.1) of each lot of bars, wire}) forgings, and flash welded

tings.

4.2.1.3 Tolerances (5.7) of bars, wire, and forging stock.

4.2.2 Peniodic Tests: Tests to determinecconformance to the follpwing
requirements are classified as periodic tests and shall be performed at a
frgquency selected by the venaofunless frequency of testing is specified
by |purchaser.

4.2.2.1 ytress-rupture properties (3.4.1.2) of pars, wire, forgings, and flash

welded rings.

4.2.2.2 Hoility of forging 'stock (3.4.2) and stock for flasii welded rings or

Heading (3.4.3)to develop required properties.

4.2.3 Prgproduction-Tests: Tests of forgings to determine conforfiance to all
apflicable _technical requirements of this specification wheh AMS 2375 is
spgcitiearare classified as preproduction tests and shall op perforied
prijort07or on the first-article shipment of a forging to a| purchaser,
wngn-a change in material, processing, or both requires reapproval as in
4.4, ana when purchiaser deems confirmatory testing to be required.

4.2.3.1 For direct u.5. Military procurement of forgings, substantiating test

data and, when requested, preproduction forgings shall be submitted to
the cognizant agency as directed by the procuring activity, contracting
officer, or request for procurement.

4.3 Sampling: Shall be in accordance with the following:

4.3.1 Bars, Wire, Flash Welded Rings, and Stock for Flash Welded Kings or
Headiny: AMS 2571,

4.3.2 forgings and Forging Stock: AlMS 2374,
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