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Forgings and Forging Stock
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2.1.2 Aerospaée 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, th]adelphia, PA
19103-1187. : .

ASTM A 255 - End-Quench Test for Hardenability of Steel
ASTM A 370 - Mechanical Testing of Steel Products

ASTM E 112 ~ Determining Average Grain Size

ASTM E 350 ~ Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon
Electrical Steei, Ingot Iron, and Wrought Iron
ASTM E 381 |- Macroetch Testing, Inspection, and Rating Steel Produgts,
Comprising Bars, Billets, Blooms, and Forgings

2.3 U.S. Government Publications: Available from Standardization Documents
Order Desk,| Buitlding 4D, 700 Robbins Avenue, Philadelphia&; PA 191]11-5094.

2.3.1 Military |Standards:
MIL-STD-1|63 - Steel Mill Products, Preparatioen for Sh%pment and $torage

3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the-following percentages by weight

@ determined by wet chemical methods in accordance with ASTM E 350, Ry
spectrochenical methods, or by other-analytical methods acceptable|to

purchaser:
' min max
Carbon | 0.1 - 0.17
Mangangse ’ 0.40 - 0.70
Siligon 0.15 - 0.35
Phosphorus - 0.025
Sulfur - 0.025
Chromium 1.00 -~ 1.40
Nickel 3.00 - 3.50
Motybdentm 0-08——0-15
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;
hardness and tensile strength shall be determined in accordance with
ASTM A 370:
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.2.4 Forging Stock: As ordered by the forging manufactdrer.
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Bars 0.500 Inch €12.70 mm> and Under in Nominal Diameter or Distance
Between Parallel Sides: Cold finished having tensile strength not
higher than 125,000 psi (862 MPa).

Bars Over 0.500 Inch (12.70 mm) in Nominal Diameter or Distance Between
Parallel Sides: Hot finished and annealed or tempered having hardness
not higher than 229 HB, or equivalent, except that bars ordered cold
finished may have hardness as high as 248 HB, or equivalent.

Fordings: As ordered.

Mechanical Tubing: Cold finished having hardness not higher than 25 HRC,
or equilvalent, except that tubing ordered hot finished and annéaled or

temperdd shall have hardness not higher than 99 HRB, or equivalent.

Propertids: The product shall conform to the following’requirements;

hardness [testing shall be performed in accordance with ASTM A 370:

.

Macrosflructure: Visual examination of transverse sections as in 4.3.3
from bars, billets, tube rounds or tubes, and forging stock, etched in
accordgnce with ASTM E 381 in hot hydrochloric acid, shall shoy no pipe or
cracks., Except as specified in 3.3.1.1,Cporosity, segregation
inclusions, and other imperfections shall be no worse than the|following
macrogrlaphs of ASTM E 381:

Section Size

Sqyare Inches Square Centimetres Macrographs
Up to 36, incl Up to 232, incl S2 - R1 ¢+ C2
Over 36 to 100, inct Over 232 to 645, incl S2 - R2 + C3
Over 1Q0 Over 645 As agreed upon

If tybes are produced directly from ingots or large blooms, fransverse
sectilons may be-taken from tubes rather than tube rounds.
Macrgstructure  standards for such tubes shall be as agreed upon by
purchaser,and vendor.

Grain §izet Predominantly 5 or finer with occasional grains a$ large as 3
permisstbte;determimed—imaccordance withASTME 112

Hardenability: Shall be J44=1 maximum and J35=8 minimum, determined on
the standard end-quench test specimen in accordance with ASTM A 255 except
that the steel shall be normalized at 1700°F + 10 (927°C + 6) and the test
specimen austenitized at 1500°F + 10 (816°C + 6). The hardenability test
{s not required on a product which will not yield a suitable specimen but
the steel from which the product is made shall conform to the
hardenability specified.

Quality:

Steel shall be aircraft quality conforming to AMS-2301.

I
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.6.1 Bars: AMB-2251 or MAM-2251.

.6.2 Mechanicall Tubing: AMS-2253 or MAM-2253.

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

condition, sound, and free from foreign materials and from imperfections
detrimental to usage of the product.

.4.2.1 Bars and mechanical tubing ordered hot rolled or cold drawn, or ground,

) turned, or polished shall, after removal of the standard machining
allowance in accordance with AS1182, be free from seams, laps, tears,
and cracks open to the ground, turned, or polished surfaces.

.4.3 Grain flow of die forgings, except in areas which contain flash-1ine end

) grain, shall follow the general contour of the forgings showing no
evidence = i

.5 Sizes: Except when exact Tengths or multiples of exact lengths_.argq ordered,

straight baps and tubing will be acceptable in mill lengths of| 6 - (20 feet
> but not more than 10% of any shipment shall be; suppliled in
ter than 10 feet (3 m).

.6 Tolerances:| Shall conform to all applicable requirements of the fqllowing:

QUALITY ASSURANCE PROVISIONS:

1 Responsibiljity for Inspection: The vendor of the product shall sugply all
samples for| vendor's tests and shallCbe responsible for performing |all
required tepts. Purchaser reserves the right to sample and to perflorm any
confirmatory testing deemed necessary to ensure that the product cgqnforms to
the requirements of this specification.

2 Classificatfion of Tests: Tests for all technical requirements are
acceptance ftests and shdll“be performed on each heat or lot as appllicable.

3 Sampling and Testing?— Shall be in accordance with the following:

3.1 Bars and Mechanical Tubing: AMS-2370.

3.2 Forgings and forging Stock: AMS-2372.

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

0 specimens obtained from the finished billet or suitable rerolled product
representing the top and bottom of at least the first, middle, and last
usable ingot of each heat. MWhen ingot location is not available, the lot
shall be sampled on at least one end of 10% of the billets or bars.
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