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1. SCOPE:

1.1 Form: |This specification covers an aircraft-quality, low=alloy pteel in the
form of bars, forgings, mechanical tubing, and forging,stock.

1.2 Applicgtion: Primarily for carburized parts requiring” high minimum core
hardnegs with narrow range. The core is machined after hardenirlg.

2.  APPLICABLE DOCUMENTS: The following publications form a part df this
specification to the extent specified herejn. The latest issue of Aerospace
Materigl Specifications and Aerospace Standards shall apply. The applicable
issue of other documents shall be as specified in AMS 2350.

2.1 SAE Pdublication: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096.

2.1.1 Aerogpace Material Specifications:

AMS 2251 - Tolerances,Low-Alloy Steel Bars

MAM 2251 - Tolerances, Metric, Low-Alloy Steel Bars

AMS 2253 - Tolerances, Carbon and Alloy Steel Tubing

MAM 2253 - Tolerances, Metric, Carbon and Alloy Steel Tubing

AMS 2259 - Chemical Check Analysis Limits, Wrought Low-Alloy and Carbon
Steels

AMS 2301 &> “Aircraft-Quality Steel Cleanliness, Magnetic Particlg Inspection
Procedure

AMS 2350’ - Standards and Test Methods

AMS 2370 - Quality Assurance Sampling of Carbon and Low-Alloy Steels,
Wrought Products Except Forgings and Forging Stock

AMS 2372 - Quality Assurance Sampling of Carbon and Low-Alloy Steels,

REAFF'RMED Forgings and Forging Stock

APR ‘92

SAE Technical 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.”

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 1987 Society of Automotive Engineers, Inc. Printed in U.S.A.
All rights reserved.
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2.1.1 (Conti

nued):

AMS 2375 - Control of Forgings Requiring First Article Approval

AMS 2806 - Identification, Bars, Wire, Mechanical Tubing, and Extrusions,
Carbon and Alloy Steels and Heat and Corrosion Resistant

Steels and Alloys

AMS 2808 - ldentification, Forgings

2.1.2 Aerosp

ace Standards:

AS ll 2 = \"Stalll.llaluI Madliuiug A::UVVGIILC, Ailblaft Quahty G.II\..II PI
Quality Steel Products
2.2 ASTM Ppublications: Available from American Society for Testing a
Materialg, 1916 Race Street, Philadelphia, PA 19103.
ASTM AP55 - End-Quench Test for Hardenability of Steel
ASTM AB70 - Mechanical Testing of Steel Products
ASTM E112 - Determining Average Grain Size
ASTM EB50 - Chemical Analysis of Carbon Steel, ‘kow-Alloy Steel, Sili
Electrical Steel, Ingot Iron, and.-"Wrought Iron
ASTM EB81 - Macroetch Testing, Inspection, and Rating Steel Produc
Comprising Bars, Billets, Bleoms, and Forgings
2.3 U.S. Goyernment Publications: Available*from Commanding Officer,
Publicatipns and Forms Center, 5801-\Tabor Avenue, Philadelphia, P

2.3.1 Militar,

y Standards:

[D-163 - Steel Mill Products, Preparation for Shipment and

MIL-S]
3. TECHNICAL | REQUIREMENTS:
3.1 Compos

determine

spectrochemical\or other analytical methods approved by purchaser}

tion: Shall.conform to the following percentages by weigh
d by wet{ehemical methods in accordance with ASTM E350 o

mium

Lon

S,

Naval
A 19120.

Storage

—

r by

3.1.1 Check

min max
Carbon 0.08 - 0.13
Manganese 0.75 - 1.00
Silicon 0.20 - 0.40
Phosphorus - - 0.025
Sulfur - - 0.025
Chromium 0.40 - 0.60
Nickel 1.65 - 2.00
Molybdenum 0.20 - 0.30
Boron 0.0005 - 0.005
Vanadium 0.03 - 0.08
Copper -- 0.35

Analysis: Composition variations shall meet the applicable

requirements of AMS 2259.
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3.2 Condition: The product shall be supplied in the following condition;
hardness and tensile strength shall be determined in accordance with
ASTM A370:

3.2.1 Bars:

3.2.1.1 Bars 0.500 In. (12.50 mm) and Under in Nominal Diameter or Distance
Between Parallel Sides: Cold finished having tensile strength not
higher than 125,000 psi (860 MPa) or equivalent hardness.

3.2.1.2

B grs—Ovwer—0-500—-tn—12 50— —in—NominalDiameter—orDistance Between
Pprallel Sides: Hot finished and annealed having hardnessynot higher
than 229 HB, or equivalent, except that bars ordered cold finished may

have hardness as high as 248 HB, or equivalent.

3.2.2 Forgings: As ordered.

3.2.3 Mechpanical Tubing: Cold finished having hardness‘“-not higher than 25 HRC,
or dquivalent, except that tubing ordered hot~finished and annealed shall
have hardness not higher than 99 HRB, or €quivalent.

3.2.4 Forging Stock: As ordered by the forging- manufacturer.

3.3 Propefties: The product shall conform™~to the following requirements;
hardngss testing shall be performed. ifi* accordance with ASTM A370:

3.3.1 Macyostructure: Visual examination of transverse sections as [n 4.3.3
from bars, billets, tube rounds or tubes, and forging stock, etched in
accqrdance with ASTM E38%1-in hot hydrochloric acid (1:1) at 160° - 180°F
(70° - 80°C) for sufficient time to develop a well-defined madrostructure,
shall show no pipe or cracks. Except as specified in 3.3.1.1, porosity,
segregation, inclusions, and other imperfections shall be no wqgrse than
the following macragfaphs of ASTM E381:

Section Size

Square_JInches Square Centimetres Macrogrpphs

Up to 36, incl Up to 230, incl S2 - R1|- C2

OverH36 to 100, incl Over 230 to 645, incl S2 - R2|- C3
Over 100 Over 645 AS agreed upon

3.3.1.1 If tubes are produced directly from ingots or large blooms, transverse
sections may be taken from tubes rather than tube rounds.
Macrostructure standards for such tubes shall be as agreed upon by
purchaser and vendor.

3.3.2 Grain Size: Predominantly 5 or finer with occasional grains as large as 3
permissible, determined in accordance with ASTM E112.
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3.3.3 Hardenability: Shall be J41=1 max and J35=8 min, determined on the
standard end-quench test specimen in accordance with ASTM A255 except that

the st

+

+

eel shall be normalized at 1700°F 10 (925°C

5) and the test

specimen austenitized at 1600°F = 10 (870°C = 5). The hardenability test
is not required on a product which will not yield a suitable specimen but

eel from which the product is made shall conform to the
nability specified.

the st

harde
3.4 Quality:
3.41 Steel
3.4.2

condit
detrim

Bar

sea
surf

3421

3.4.2.2 Pro
poli
freg
mac
with
3.4.2.3 Gra
sha

re-¢g

Sizes
straig

ht

(2 - 6 M) but not moeré than 10% of any shipment shall be supplig

shorter

3.6.1 Bars: A

shall be alrcrart quality contorming to AMsS ZsUl1.

on, sound, and free from foreign materials and from im
ental to usage of the product.
5 and tubing ordered ground, turned, or polished shall be

ms, laps, tears, and cracks open to the gtound, turned,
aces.

duct ordered to surface conditions etRer than ground, tur
shed shall, after removal of the standard machining allow
from seams, laps, tears, cracks;(and other defects expo
hined surfaces. Standard machining allowance shall be in
AS 1182.

n flow of die forgings, except in areas having flash-line
| follow the general centour of the forgings, showing no
ntrant grain flow.

Fxcept when exact lengths or multiples of exact lengths
bars and tubing will be acceptable in mill lengths of 6

than 10 ft(3 m).
3.6 Tolerances: Shall conform to all applicable requirements of thg

MS72251 or MAM 2251.

The product, as received by purchaser, shall be uniform inOquality and

perfections

free from
br polished

ned, or
ance, be
sed to the
accordance

end grain,
evidence of

are ordered,
- 20 ft
d in lengths

following:

3.6.2 Mechanical Tubing: AMS 2253 or MAM 2253.

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 performing all

required tests. Results of such tests shall be reported to the purchaser as
required by 4.5. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the product conforms to

the req

uirements of this specification.
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4.2 Classification of Tests:
4.2.1 Acceptance Tests: Tests to determine conformance to all technical

requirements of this specification are classified as acceptance tests and

be performed on each heat or lot as applicable.

Preproduction Tests: Tests of forgings to determine conformance to all

applicable technical requirements of this specification when AMS 2375 is
specified are classified as preproduction tests and shall be performed
prior to or on the first-article shipment of a forging to a purchaser,

a change in material, processing, or both requires reapp

roval as in

data and, when requested, preproduction forgings shall be

hnd when purchaser deems confirmatory testing to be reg

direct U.S. Military procurement of forgings, subgstant

g

cognizant agency as directed by the procuring.activity
cer, or request for procurement.

ng: Shall be in accordance with the following:

and Mechanical Tubing: AMS 2370.

ngs and Forging Stock: AMS 2372.

les for macrostructure (3.3.3)%‘rating shall be full cross
mens obtained from the finished billet or suitable reroll
senting the top and bottom of at least the first, middle

a)

ingot of each heat.

al: When specified, (approval and control of forgings sha
hce with AMS 2375.

vendor ofybars, forgings, and mechanical tubing shall fur
shipment a report showing the results of tests for chemi
osition» macrostructure, grain size, hardenability, and

lired.

iating test
ubmitted to
contracting

-sectional
ed product
and last

[l be in

nish with
cal

uencyéseverity cleanliness rating of each heat. This rep
incluc{e the purchase order number, heat number, AMS 6266F, si

ort shall
re, and
ize and melt

source of stock used to make the forgings shall also be included.

shall
4.2.2
when
4.4,
4.2.2.1 For
the
offi
4.3 Sampli
4.3.1 Bars
4.3.2 Forgi
4.3.3 Samy
speci
repre
usabl
4.4 Approv
accorda
4.5 Reports:
451 The
each
comp
freq
gquantity-
45.2

showing the results of tests for chemical composition and
frequency-severity cleanliness rating of each heat. This report shall
include the purchase order number, heat number, AMS 6266F, size, and

guantity.

The vendor of forging stock shall furnish with each shipment a report
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