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Heat Treated, 125 ksi (862 MPa) Tensile Strength

1. SCOPE:

1.1 F : This specification covers an aircraft-quality, Tow-d@Hoy [steel in the
form of heat treated bars and forgings.
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1.2 Applicatfion: Primarily for parts with sections 1.0 inéh (25 mm)[ and under
in nominal thickness requiring a minimum tensile strength of 124 ksi (862
MPa) .

2. APPILICABLE DOCUMENTS: The following publicatiens form a part of |this
specification to the extent specified herein™\” The latest issue df SAE
publicatipns shall apply. The applicableiSsue of other publicaffions shall
be the ispue in effect on the date of the“purchase order.

2.1 SAE Publjications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096f0001.

2.1.1 Aerosphce Material Specifications:

AMS 22%1 - Tolerances,.low-Alloy Steel Bars

MAM 2291 - Tolerances,)Metric, Low-Alloy Steel Bars

AMS 22%9 - Chemical~€heck Analysis Limits, Wrought Low-Alloy ahd

Carboen Steels

AMS 2301 - Aipefaft Quality Steel Cleanliness, Magnetic Particfle Inspection

Procedure

AMS 2370 -SQuality Assurance Sampling of Carbon and Low-Alloy [Steels,

Wrought Products Except Forgings and Forging Stogk

AMS 23— Qua]it\y Asstrance Samp]illg of—Ctarbor—and Luw-fﬁ\-i-iuy otee1s,
Forgings and Forging Stock

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

AMS 2808 - Identification, Forgings

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."

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.
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2.1.2 Aerospace Standards:

AS1182 - Standard Machining Allowance, Aircraft-Quality and Premium
Aircraft-Quality Steel Bars and Mechanical Tubing

2.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA
19103-1187.
ASTM A 370 - Mechanical Testing of Steel Products
ASTM E 112 - Determining Average Grain Size
ASTM E 350 - Chemical Analvsis of Carbon Steel low-Alloy Steel., Silicon
Electrical Steel, Ingot Iron, and Wrought Iron
ASTM E 381 - Macroetch Testing, Inspection, and Rating Steel 'Rrodlucts,
Comprising Bars, Billets, Blooms, and Forgifgs
2.3 U.S. Govprnment Publications: Available from Standarddzdation Dgcuments
Order Depk, Building 4D, 700 Robbins Avenue, Philadedphia, PA 19111-5094.
2.3.1 Militapy Standards:
MIL-STD-163 - Steel Mill Products, Preparatseon for Shipment and Storage
3. TECHNICAL|REQUIREMENTS:
3.1 Compositfion: Shall conform to the fodlowing percentages by weight,

@ determindgd by wet chemical methods.in accordance with ASTM E 350] by
spectrocflemical methods, or by other analytical methods acceptable to
purchaser|:

min max

Carbon 0.38 - 0.43

Malganese 0.60 - 0.80

Silicon 0.15 - 0.35

Phosphorus -- 0.025

Sulfur -- 0.025

Nickel 1.65 - 2.00

Molybdenum 0.20 - 0.30

Chromium - - 0.20

Copper -- 0.35
3.1.1 Check Analysis: Composition variations shall meet the applicable

requirements of AMS 2259.

3.2 (Condition: The product shall be supplied in the following condition:
3.2.1 Bars:
3.2.1.1 Bars 0.500 Inch (12.70 mm) and Under in Nominal Diameter or Distance

Between Parallel

Sides: Cold finished, hardened, and tempered.
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3.2.1.2 Bars QOver 0.500 Inch (12.70 mm) in Nominal Diameter or Distance Between
Parallel Sides: Hot finished, or cold finished when so ordered,
hardened, and tempered.
3.2.2 Forgings: Hardened and tempered.
3.3 Properties: The product shall conform to the following requirements;
hardness and tensile testing shall be performed in accordance with
ASTM A 370.
331 Macroc+|m|h+||v‘c- \v/-icuzn'l oavaminatinon nof trancyorco corctinng acg in 433
from blars, billets, and forging stock, etched in accordanceAwith
ASTM E| 381 in hot hydrochloric acid, shall show no pipe ok “¢rgcks.
Porosifty, segregation, inclusions, and other imperfectidons” shql1l be no
worse [than the following macrographs of ASTM E 381:
Section Size
Sqliare Inches Square Centimeters Macrogfaphs
p to 36, incl Up to 232;8incl S2 - R1| - C2
Over 36 to 100, incl Over 232 to 64%yincl S2 - R2[ - C3
Over 1J00 Over 645 As agreefd upon
3.3.2 Grain |Size: Predominantly 5 or finex*with occasional grains 3s large as 3
permigdsible, determined in accordance with ASTM E 112.
3.3.3 Decarburization:
3.3.3.1 Barg ordered ground, tuwrmed, or polished shall be free from
decgrburization on the ground, turned, or polished surfaces
3.3.3.2 Decarburization dfybars to which 3.3.3.1 is not applicable ghall be not
greafer than shown in Table I.
TABLE T
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization
Inches Inch
Up to 0.375, 1incl 0.010
Over 0.375 to 0.500, 1incl 0.012
Over 0.500 to 0.625, incl 0.014
Over 0.625 to 1.000, incl 0.017
Over 1.000 to 1.500, inc] 0.020
Over 1.500 to 2.000, 1incl 0.025
Over 2.000 to 2.500, inc] 0.030
Over 2.500 to 3.000, 1incl 0.035
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3.3.3.2 (Continued):
TABLE T (SI)
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization
Millimeters Millimeter
Up to 9.52, incl 0.25
Over 9.52 to 12.70, incl 0.30
vor 12 70 to 185 QQ’ incl Q.36
Qver 15.88 to 25.40, incl 0.43
(Qver 25.40 to 38.10, incl 0.51
Qver 38.10 to 50.80, incl 0.64
(Qver 50.80 to 63.50, incl 0.76
Qver 63.50 to 76.20, incl 0.89
3.3.3.2.1 Limjts for depth of decarburization of bars agyver 3.000 inchges
(76420 mm) in nominal diameter or distance-between parallel|sides
shall be as agreed upon by purchaser andyyendor.
3.3.3.3 Decarburization shall be measured by the,microscopic method ofr by
Rockwg¢11 Superficial 30-N scale or edguivalent hardness testing method on
specimens cut from bars. Depth of décarburization, when measured by a
hardngss method, is defined as the“perpendicular distance from the
surfage to the depth under thatsurface below which there is po further
incregse in hardness. Such medsurements shall be far enough pway from
any adljacent surface to bextninfluenced by any decarburizatiop or lack
of deg¢arburization thereonl
3.3.3.3.1 Whenp determining the“depth of decarburization, it is permisgible to
distegard local @neas provided the decarburization of such preas does
not|exceed theabove Timits by more than 0.005 inch (0.13 mpn) and the
widfh is 0.065<inch (1.65 mm) or less.
3.3.4 Tensile |Propenrties: Specimens, cut Tongitudinally from bars 1.00 inch
(25.4 mm) _dpd” under in nominal diameter or distance between pardllel sides
and from _forgings 1.00 inch (25.4 mm) and under in nominal crosg-section

with axis of specimen in area of gage Tength within 15 degrees of parallel

to forging flow lines, shall have the following properties:
Tensile Strength, minimum 125 ksi (862 MPa)
Yield Strength at 0.2% Offset, minimum 100 ksi (689 MPa)
Elongation in 4D, minimum 16%

Reduction of Area, minimum 50%

3.3.4.1

diameter or distance

Transverse tensile properties and longitudinal tensile properties of
bars over 1.00 inch (25.4 mm) in nominal

between

parallel sides and of forgings over 1.00 inch (25.4 mm) in nominal
cross-section shall be as agreed upon by purchaser and vendor.
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3.3.5

Hardness:

Should be 262 - 311 HB, or equivalent, but the product shall
not be rejected on the basis of hardness if the tensile property
requirements of 3.3.4 are met.

shall be aircraft-quality conforming to AMS 2301.

The product, as received by purchaser, shall be uniform in quality and

condition, sound, and free from foreign materials and from imperfections

al to usage of the product.

3.4 Quality:
3.4.1 Steel
3.4.2
detriment
3.4.2.1 Bars o
[} shall,
with A

ground

dered hot rolled or cold drawn, or ground, turned, Qr\p
after removal of the standard machining allowance.fn ac
1182, be free from seams, Taps, tears, and crackcopen t
turned, or polished surfaces.

plished
cordance
o the

3.4.3 Grain fl¢gw of die forgings, except in areas which contain flash-[line end
grain, shall follow the general contour of the fergings showing ho
evidence [of re-entrant grain flow.

3.5 Sizes: Exgept when exact lengths or multiplesnof exact lengths argp ordered,

1} straight bgrs 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 supplfied in
lengths shorter than 10 feet (3 m).

3.6 JTolerances Bars shall conform to *@¥1 applicable requirements of AMS 2251
or MAM 225].

4., QUALITY ASSURANCE PROVISIONS:

4.1 Responsibillity for Inspection: The vendor of the product shall supply all

@ samples for] vendor's tests and shall be responsible for performing|all
required tgsts. Purchaser reserves the right to sample and to perfgrm any
confirmatorny testing:deemed necessary to ensure that the product cgnforms to
the requirdments<ef this specification.

4.2 Classificaflion' of Tests: Tests for all technical requirements are

acceptance Tests and shall De perrormed on each heat or 1ot as applicable.

4.3 Sampling and Testing: Shall be in accordance with the following:

Y]

4.3.1 Bars: AMS 2370.

4.3.2 Forgings: AMS 2372.

4.3.3 Samples for macrostructure rating (3.3.1) shall be full cross-sectional

specimens obtained from the finished billet or suitable rerolled product
representing the top and bottom of at Teast the first, middle, and Tast
usable ingot of each heat.
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