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2.1.2 Aerospace Standards:

AS 1182 - Standard Machining Allowance, Aircraft Quality and Premium
Quality Steel Products

2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM A¢55 - End-Quench Test for Hardenability of Steel

ASTM A370 - Mechanical Testing of Steel Products

ASTM ET112 - Determining Average Grain Size

ASTM E350 - Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon
Flectrical Steel, Ingot Iron, and Wrought Iron

ASTM E38] - Macroetch Testing, Inspection, and Rating Steel Prodycts,

Comprising Bars, Billets, Blooms, and Forgings

2.3 U.S. Government Publications: Available from Commanding @fficer, Naval

Publicatjons and Forms Center, 5801 Tabor Avenue, Philadelphia, HA 19120.

2.3.1 Military Standards:

MIL-STP-163 - Steel Mill Products, Preparationw for Shipment and Storage
3. TECHNICAL|REQUIREMENTS:

3.1 Compositjon: Shall conform to the following percentages by weight,
¥ determingd by wet chemical methods incaccordance with ASTM E350 dr by
spectrochemical or other analytical-methods approved by purchaset:

min max
Carbon 0.28 - 0.33
Manganese 0.40 - 0.60
Silicon 0.15 - 0.35
Phosphorus -- 0.025
Sulfur -- 0.025
Chromjumn 0.80 - 1.10
Molybdenum 0.15 - 0.25
Nickel -- 0.25
Copper -- 0.35

3.1.1 Check Analysis: Composition variations shall meet the applicable
requirements of AMS 2259.

3.2 Condition: Bars shall be supplied in the following condition:

3.2.1 Bars 0.500 In. (12.50 mm) and Under in Nominal Diameter or Distance
Between Parallel Sides: Normalized and cold Tinished.

3.2.2 Bars Over 0.500 In. (12.50 mm) in Nominal Diameter or Distance Between
Parallel Sides: Hot finished and normalized or normalized and cold
finished, as ordered.

O
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3.3 Properties:

Bars shall conform to the following requirements; hardness

testing shall be performed in accordance with ASTM A370:

3.3.1 Macrostructure: Visual examination of transverse sections as in 4.3.1
from bars and billets, etched in accordance with ASTM E381 in hot
hydrochloric acid (1:1) at 160° - 180°F (70° - 80°C) for sufficient time
to develop a well-defined macrostructure, shall show no pipe or cracks.
Porosity, segregation, inclusions, and other imperfections shall be no
worse than the following macrographs of ASTM E381:

Section Size
Square Inches Square Centimetres Macrographs
Up to 36, incl Up to 230, incl S2 - Rl - C2
Over 36 to 100, incl Over 230 to 645, incl S2 - R2 - C3
Over 100 Over 645 As agreed upon

3.3.2 Grain Size: Predominantly 5 or finer with occasional grains|as large as 3
permissible, determined in accordance with ASTM El1712.

3.3.3 Hardenability: Shall be J34=5 min and J27=8 min, determined| on the
standard end-quench test specimen in accordance with ASTM AZ2b5 except that
the |steel shall be normalized at 1700°F +£310 (925°C + 5) and| the test
spedimen austenitized at 1600°F + 10 (870°C + 5). The hardepability test
is 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
spe¢ified.

3.3.4 Decdrburization:

3.3.4.1 Bdrs ordered ground, turned, or polished shall be free from

dgcarburization on the“ground, turned, or polished surfacej.

3.3.4.2 Allowable decarburization of bars and billets ordered for |redrawing or to

specified microstructural requirements shall be as agreed upon by
pyrchaser and.'vendor.

3.3.4.3 Dgcarburization of bars to which 3.3.4.1 or 3.3.4.2 in not| applicable

shall<be not greater than shown in Table I.
TABI E_1
Nominal Diameter or Distance Depth of

Between Parallel Sides Decarburization

Inches Inches

Up to 0.375, incl 0.010

Over 0.375 to 0.500, incl 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, incl 0.020
Qver 1.500 to 2.000, incl 0.025
Over 2.000 to 2.500, incl 0.030
Over 2.500 to 3.000, incl 0.035
Over 3.000 to 4.000, incl 0.045
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TABLE I (SI)
Nominal Diameter or Distance
Between Parallel Sides Depth of Decarburization

3.3.4.3.1

Millimetres

Millimetres

Up to  9.50, incl 0.25
Over 9.50 to 12.50, incl 0.30
Over 12.50 to 15.50, incl 0.35
Over 15.50 to 25.00, incl 0.42
Over 25.00 to 37.50, incl 0.50
Over 37.50 to 50.00, incl 0.67
Over 50.00 to 62.50, incl 0.75
Over 62.50 to 75.00, incl 0.88
Over 75.00 to 100.00, incl 112

Limjts for aepth of decarburization of bars over 4.000~in. ([100.00 mm)
in pominal diameter or distance between parallel sides shall|be as

ayreed upon by purchaser and vendor.

3.3.4.4 Decarburization shall be measured by the microscopic method or|by
Rockw¢l11 Superficial 30-N scale or equivalend hardness testing|method on
hardeped but unterpered specimens protected.during heat treatmgnt to
prevent changes in surface carbon content<” Depth of decarburigation,
when measured by a hardness method, is~defined as the perpendifular
distanpce from the surface to the depth-under that surface beloy which
there|is no further increase in hardness. Such measurements spall be far

3.3.4.4.1

3.4.2 Bars, a$ received by purchaser, shq]] be uniform_in quality and

enoug! away from any adjacent surface to be uninfluenced by any
urization or lack of decarburization thereon.

decar

When determining the depth-of decarburization, it is permissfible to
disregard local areas provided the decarburization of such areas does
not|exceed the abovetlimits by more than 0.005 in. (0.12 rm)|and the

width is 0.065 ins{71.65 mr) or less.

3.4 Quality:
3.4.,1 Steel s

sound,
to usage of the bars.

3.4.2.1

all belaircraft quality conforming to AMS 2301.

condition,
trimental

Bars ordered ground, turned, or polished shall be free from seams, laps,
tears, and cracks open to the ground, turned, or polished surfaces.

Bars ordered to surface conditions other than ground, turned, or polished
shall, after removal of the standard machining allowance, be free from
seams, laps, tears, cracks, and other defects exposed to the machined
surfaces. Standard machining allowance shall be in accordance with

AS 1182.
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