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1. SCOPE:
1.1 Form:

This specificgtion covers a corrosion and heat resistant steekinthe form of bars, wire, forgings,
mechanical tiibing, flash welded rings, and stock for forging,flash welded rings, or heading.

1.2 Application:

These produ¢ts have been used typically for formed parts requiring oxidation resistance up to
1000 °F (538|°C), but usage is not limited to.such applications. Strength at the higher temperature
is superior tolthat of the standard 12Cr type ‘steel.

2. APPLICABLE DOCUMENTS:
The following publications form a-part of this specification to the extent specified hergin. The latest

issue of SAE ppblications 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 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 1999 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
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2.1 SAE Publicati

ons:

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

AMS 2241 Tolerances, Corrosion and Heat Resistant Steel, Iron Alloy, Titanium, and Titanium Alloy
Bars and Wire
MAM 2241 Tolerances, Metric, Corrosion and Heat Resistant Steel, Iron Alloy, Titanium, and

itanium Alln\ll Bars and \Wire

AMS 2243 1
MAM 2243
AMS 2248
AMS 2303
MAM 2303
AMS 2371
AMS 2374
AMS 2806

AMS 2808
AMS 7493

AS1182

2.2 ASTM Public

Available fron

ASTM A 370

Tolerances, Metric, Corrosion and Heat Resistant Steel Tubing

[olerances, Corrosion and Heat Resistant Steel Tubing

Chemical Check Analysis Limits, Corrosion and Heat ResistantSteels|
Maraging and Other Highly-Alloyed Steels, and Iron Alloys

Aircraft Quality Steel Cleanliness, Martensitic Corrosion-Resistant Ste
Particle Inspection Procedure

Aircraft Quality Steel Cleanliness, Martensitic Corrasion-Resistant Ste
Particle Inspection Procedure, Metric (SI) Measurement

Puality Assurance Sampling and Testing, Corfesion and Heat Resista
Alloys, Wrought Products and Forging Stock

Puality Assurance Sampling and Testing,~€orrosion and Heat Resistalf
-orgings

dentification, Bars, Wire, Mechanical, Tubing, and Extrusions, Carbon
hnd Corrosion and Heat Resistant-Steels and Alloys

dentification, Forgings

Rings, Flash Welded, Ferritic;and Martensitic, Corrosion-Resistant Stq

Standard Machining Allowance, Aircraft-Quality and Premium Aircraft-
Bars and Mechanjeal Tubing

ations:

Metchanical Testing of Steel Products

ASTM E 112

n ASTM\\L00 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

and Alloys,

els, Magnetic
els, Magnetic

nt Steels and

t Steel and Alloy

and Alloy Steels

els

Quality Steel

Betermining the Average Grain Size

ASTM E 353Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Other Similar
Chromium-Nickel-Iron Alloys

3. TECHNICAL REQUIREMENTS:

3.1 Composition:

Shall conform to the percentages by weight shown in Table 1, determined by wet chemical methods
in accordance with ASTM E 353, by spectrochemical methods, or by other analytical methods

acceptable to

purchaser.
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TABLE 1 - Composition

3.1.1 Check Anal
3.2 Condition:

The product 4
determined in

3.2.1 Bars: Anne

3.2.1.1 Bars over
distance |

3.2.1.2 Bars, othg

Element min max
Carbon 0.15 0.20
Manganese - 0.50
Silicon - 0.50
Phosphorus 0.040
Sulfur - 0.030
Chromium 12.00 14.00
Nickel 1.80 2.20
Tungsten 2.50 3.50
Molybdenum - 0.50
Aluminum - 0.15
Copper - 0,50
Tin - 0.05
Nitrogen - 0.08

accordance with ASTM A 370.

ysis: Composition variations shall méet the requirements of AMS 224

hall be supplied in the following condition; hardness and tensile stren

hled having hardn€ess not greater than 311 HB, or equivalent (See 8.2).

0.500 t0,2:750 inches (12.70 to 69.85 mm), inclusive, in nominal dian
etween\parallel sides and all hexagons shall be cold finished.

rethan hexagons, over 2.750 inches (69.85 mm) in nominal diameter

hth shall be

heter or least

Dr least distance

s Hal cidl balllbha ot finicl ol
between pararersiaes-Snanoe fetinishet:

3.2.2 Wire: Annealed and cold finished having tensile strength not higher than 155 ksi (1069 MPa) or
equivalent hardness (See 8.3).

3.2.3 Forgings: Annealed having hardness not higher than 311 HB, or equivalent (See 8.2).

3.2.4 Mechanical Tubing: Annealed and cold finished having hardness not higher than 311 HB, or
equivalent (See 8.2).

3.2.5 Flash Welded Rings: Annealed having hardness not higher than 311 HB, or equivalent (See 8.2).
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3.2.5.1 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 7493.

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

3.3 Properties:

3.3.1

3.3.2

3.4 Quality:

3.4.1

3.4.2

3.4.3

The product 4

The product,
from foreign 1

Response t
0.375 inch ;
not lower th
being heatg
commercial

Average Gr

between parallel sides shall have an average grain size.of ASTM No. 5 or finer, d

accordanceg

Steel shall

Bars orderd
standard m

cracks open to the ground, turned, or polished surface.

Grain flow (¢
general con

hall conform to the following requirements:
D Heat Treatment: Product 0.375 inch (9.52 mm) and under inAeming
an 45 HRC, or equivalent (See 8.2), determined in accordance with A
dto 1750 °F + 10 (954 °C + 6), held at heat for 25 to 30 minutes, and
paraffin oil [(approximately 100 SUS at 100 °F (38%<C)] at room temp

ain Size: Bars 2 inches (51 mm) and under infnominal diameter or lea

with ASTM E 112 (See 8.4).

ps received by purchaser, shallbe uniform in quality and condition, sg
haterials and from imperfections detrimental to usage of the product.

pe aircraft quality and, when specified, shall conform to AMS 2303 or

d hot rolled or ¢cold“drawn, or ground, turned, or polished, shall, after 1
Achining allowance in accordance with AS1182, be free from seams, |

tour’of the forgings showing no evidence of re-entrant grain flow.

| thickness and

- 0.010 (9.52 mm £ 0.25) thick specimens cut from larger product shall have hardness

5TM A 370, after
guenched in
prature.

st distance

etermined in

und, and free

MAM 2303.

emoval of the
aps, tears, and

f diedorgings, except in areas which contain flash-line end grain, shall follow the

3.5 Tolerances:

Shall conform to all applicable requirements of the following:

3.5.1 Bars and Wire: AMS 2241 or MAM 2241.

3.5.2 Mechanical Tubing: AMS 2243 or MAM 2243.
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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
grain sizes
parallel sidg
(3.5) are ac

4.2.2 Periodic Te

selected by,
4.3 Sampling ang
Shall be in ac

4.3.1 Bars, Wire,
or Heading

4.3.2 Forgings: A
4.4 Reports:

The vendor o
chemical coni

pf bars 2.00 inches (51 mm) and under in nominal diameter or least d
s (3.3.2), frequency-severity cleanliness rating when specified (3.4.1),
ceptance tests and shall be performed on each heat’or lot as applical]

5ts: Grain flow of die forgings is a periodic testiand shall be performed

f the product shall furnish with each shipment a report showing the re{

of Tests:

Tests: Composition (3.1), condition (3.2), response to heattreatment

the vendor unless frequency of testing is specified by purchaser.
Testing:
cordance with the following:

Mechanical Tubing, Flash Welded Rings, and Stock for Forging, Flas
AMS 2371.

MS 2374.

position and, when specified, frequency-severity cleanliness rating of

for average g
between para

ain size of bars 2.00 inches (51 mm) and under in nominal diameter

(3.3.1), average
stance between
and tolerances
le.

at a frequency

h Welded Rings,

sults of tests for
each heat and
or least distance
the product

conforms to the other technlcal requwements Th|s report shaII mclude the purchase order number,
heat and lot numbers, AMS 5616K, 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.

4.5

Shall be in ac

Resampling and Retesting:

cordance with the following:

4.5.1 Bars, Wire, Mechanical Tubing, Flash Welded Rings, and Stock for Forging, Flashing Welded
Rings, or Heading: AMS 2371.

4.5.2 Forgings: A

MS 2374.
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