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1. SCOPE
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This specification cove
welded rings, and stoc

1.2 Application
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inspection standards, €
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The issue of the follow
extent specified herein

for forging or flash welded rings.
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2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS2241

AMS2243

AMS2248

AMS2371

AMS2374

AMS2806

AMS2808

AMS7490

AST7766

2.2 ASTM Publicatio

Available from ASTM
Tel: 610-832-9585, wwj

ASTM A262

ASTM A276

ASTM A370

ASTM A751

ASTM E45

ASTM E140

Tolerances, Corrosion- and Heat-Resistant Steel, Iron Alloy, Titanium, and Titanium Alloy Bars and Wire

Tolerances, Corrosion and Heat-Resistant Steel Tubing

Chemical Check Analysis Limits, Corrosion- and Heat-Resistant Steels and Alloys, Maraging and Other

Highly

Alloyed Steels, and Iron Alloys

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

Quality

Identif
Heat-H

Identifi

Rings,
Cobalt

Terms

Detecting Susceptibility to Intergranular Attack in Austenitic Stainless Steels

Stainlg

Mechgnical Testing of Steel Products

Test M

Detern

Assurance Sampling and Testing, Corrosion and Heat-Resistant Steel and

cation Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy Ste
esistant Steels and Alloys

cation, Forgings

Flash Welded, Corrosion and Heat-Resistant Austénitic Steels, Austeniti
Alloys, or Precipitation-Hardenable Alloys

Used in Aerospace Metals Specifications
ns

International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohoq
w.astm.org.

ss Steel Bars and Shapes

ethods, Practices, and Terminology for Chemical Analysis of Steel Products

nining_the Inclusion Content of Steel

Alloy Forgings

els, and Corrosion and

c-Type Iron, Nickel or

ken, PA 19428-2959,

Hardn

pSs” Conversion Tables for Metals, Relationship Among Brinell Hardne:

s, Vickers Hardness,

Rockwell Hardness, Superficial Hardness, Knoop Hardness, Scleroscope Hardness, and Leeb Hardness

2.3 Definitions

Terms used in AMS are defined in AS7766.
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3. TECHNICAL REQUIREMENTS

3.1 Composition

Shall conform to the percentages by weight shown in Table 1, determined in accordance with ASTM A751 or by other
analytical methods acceptable to the purchaser.

3.1.1  The producer may test for any element not listed in Table 1 and includé.this analysis in the

of any elemen
specified by th

3.1.2 Check Analysis

Composition variationg
3.2 Melting Practice
Product shall be multip

3.3 Condition

Table 1 - Composition

Element Min Max
Carbon -- 0.08
Manganese -- 2.00
Silicon -- 1.00
Phosphorus -- 0.020
Sulfur -- 0.020
Chromium 17.00 19.00
Nickel 9.00 13.00
Columbium (Niobium) 10xC 1.10
Molybdenum -- 0.75
Copper -- 0,75

b purchaser.
D

shall meet the requirements of AMS2248.

e melted using consumable.electrode practice in the remelt cycle.

The product shall be siipplied in the following condition:

3.3.1 Bars, Wire, Fo

Solution heat treated.

rgings, Mechanical Tubing, and Flash Welded Rings

€

report of 4.4. Reporting

t not listed in the composition table is not a basis Aor/rejection unless linfits of acceptability are

3.3.1.1  Bars and Wi
3.3.1.1.1

parallel sid
3.3.11.2

sides, shal
3.3.1.1.3
3.3.1.2

Shall be cold finished.

3.3.1.3

es, and wire shall be cold finished.

| be hot finished or cold finished.

Bars shall not be cut from plate (see 4.4.1.1).

Mechanical Tubing

Flash Welded Rings

All hexagons, other bars 2.75 inches (69.8 mm) and under in nominal diameter or least distance between

Bars, other than hexagons, over 2.75 inches (69.8 mm) in nominal diameter or least distance between parallel

Shall not be supplied unless specified or permitted on the purchaser's part drawing. When supplied, rings shall be
manufactured in accordance with AMS7490.
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3.3.2 Stock for Forging or Flash Welded Rings
As ordered by the forging or flash welded ring manufacturer.
3.4 Properties

The product shall conform to the following requirements; hardness and tensile testing shall be performed in accordance
with ASTM A370:

3.4.1 Tensile Properties

3.4.1.1  Properties for bars 0.50 inch (12.7 mm) and under in nominal diameter or least distance between parallel sides
shall be as shown in Table 2.

Table 2 - Minimum tensile properties- bar up to 0.5 inch (12.7mm) inclusiye

Property Value
Tensile Strength 90.0 ksi (620 MPa)
Yield Strength at 0.2% Offset 45 ksi (310 MPa)
Elongation in 4D or 2 inch (50 mm) 30%
Reduction of Area 40%

Note: Minimum tensile properties for bars and forgings have been taken
directly from ASTM A276 and ASTM A473 and arénet based on
AMS Statistical Guidelines

3.4.1.2 Properties fdr bars over 0.50 inch (12.7 mm) in nominal diameter or least distance betwegn parallel sides and all
forgings shall be as shown in Table 3.

Table|3 - Minimum tensile properties-bars.over 0.50 inch (12.7 mm) and all forgings

Property Value

Tensile Strength 75.0 ksi (517 MPa)
Yield Strength at 0.2% Qffset 30 ksi  (206.8 MPa)
Elongation in 4D or 2 inches (50 mm)

Hot Finished 40%

Cold Finished 30%
Reduction of Area

Hot Finished 50%

Cold Finished 40%

Note: Minimum tensile properties for bars and forgings have been taken
directly from ASTM A276 and are not based on AMS Statistical
Guidelines

3.4.1.3 Unless otherwise specified, the strain rate shall be set at 0.005 in/in/min (0.005 mm/mm/min) and maintained
within a tolerance of £0.002 in/in/min (£0.002 mm/mm/min) through 0.2% offset yield strain. After the yield strain,
the speed of the testing machine shall be set between 0.05 in/in and 0.5 in/in (0.05 mm/mm and 0.5 mm/mm) of
the length of the reduced parallel section (or distance between the grips for specimens not having a reduced
section) per minute. Alternatively, an extensometer and strain rate indicator may be used to set the strain rate
between 0.05 in/in/min and 0.5 in/in/min (0.05 mm/mm/min and 0.5 mm/mm/min). The requirement for compliance
becomes effective for material produced 1 year after the publication date of this specification.

3.4.1.4  Wire shall have tensile strength not higher than 125 ksi (862 MPa).
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3.4.2 Hardness

34.21 Bars

Shall be as shown in Table 4, or equivalent (see 8.2), determined approximately at mid-radius or quarter thickness.

Table 4 - Hardness, HBW

Nominal Diameter
or Least Distance Between
Parallel Sides

Nominal Diameter
or Least Distance Between
Parallel Sides

Inches Millimeters Min  Max
Up to 2.00, incl Up to 50.8, incl 140 255
Over 2.00 Over 50.8 -- 255
3.4.2.2 Mechanical Tubing

Shall be not higher
inner surfaces.

3.4.2.3

Shall be not higher tha

3.4.3 Susceptibility

The product, after se

ASTM A262, Practice

3.4.4 Micro-Inclusio

No specimen shall exc
the length of any inclus

3.5 Quality

The product, as receiv

Forgings and Flash Welded Rings

than 90 HRB, or equivalent (see 8.2), determined approximately) midwe

h 187 HBW, or equivalent (see 8.2).
tp Intergranular Attack

nsitizing treatment, shall pass the intergranular corrosion test performsg

!
n Rating

eed the limits shown in Table(5; determined in accordance with ASTM E45,
ion shall be not greater than,0.015 inch (0.38 mm).

g

Table 5 - Micro-inclusion rating limits

Type A B C D
Thin 20 15 15 1.5
Heavy 1.0 1.0 1.0 1.5

y between outer and

d in accordance with

Method A, except that

dBvithao nirechacar chall ha pinifaron tn Aol anA A Aitian oA ~nA g
Co oyt pPorcrasStr oot oo ooty o (o CoraTtror S OurS; Tt e

and from imperfections detrimental to usage of the product.

3.5.1

forgings showing no evidence of re-entrant grain flow.

3.5.2

removal allowance in accordance with AS1182.

from foreign materials

Grain flow of die forgings, except in areas which contain flash-line end grain, shall follow the general contour of the

Bars and mechanical tubing shall be free from seams, laps, tears, and cracks after removal of the standard stock
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3.6 Tolerances

Shall be as follows:
3.6.1 Bars and Wire
In accordance with AM
3.6.2 Mechanical Tu
In accordance with AM

3.7 Exceptions

S2241.
bing

S2243.

Any exceptions shall b
4. QUALITY ASSUR/
4.1 Responsibility fo
The producer of the pr
of all required tests. Th
to ensure that the prod
4.2 Classification of
421 Acceptance Tg

The following requirem

4.2.1.1 Composition
4.21.2 Tensile prop|
4.2.1.3 Hardness (s
4214 Tolerances

4.2.2 Periodic Tests

Susceptibility to interg
performed at a frequen

b authorized by the purchaser and reported as in 4.4.2.

ANCE PROVISIONS

- Inspection

e purchaser reserves the right to sample and to perform any confirmatory tes
uct conforms to specified requirements.

lTests

sts

ents are acceptance tests and shall be'performed on each heat or lot as app|
(see 3.1) and micro-inclusion rating (see 3.4.4) of each heat.

erties (see 3.4.1) of each lot of bars and wire.

pe 3.4.2) of each lot of bars, mechanical tubing, forgings, and flash welded ri

see 3.6) of bars, wire, and mechanical tubing.

anular attack (see 3.4.3) and grain flow of die forgings (see 3.5.1) are peri

bduct shall supply all samples for the producer's tests and shall be responsilble for the performance

ing deemed necessary

icable:

Ngs.

pbdic tests and shall be

cy-selected by the producer unless frequency of testing is specified by the plrrchaser.

4.3 Sampling and Testing

Shall be as follows:
4.3.1
In accordance with AM
4.3.2 Forgings

In accordance with AM

S2371.

S2374.

Bars, Wire, Mechanical Tubing, Flash Welded Rings, and Stock for Forging or Flash Welded Rings
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