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AMS2304 Steel Cleanliness, Special Aircraft-Quality Magnetic Particle Inspection Procedure

AMS2370 Quality Assurance Sampling and Testing, Carbon and Low-Alloy Steel Wrought Products and Forging Stock

AMS2806 Identification, Bars, Wire, Mechanical Tubing, and Extrusions Carbon and Alloy Steels and Corrosion- and
Heat-Resistant Steels and Alloys

AS1182 Standard Stock Removal Allowance, Aircraft-Quality and Premium Aircraft-Quality Steel Bars and

Mechanical Tubing

AS7766 Terms
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Carbon 0.28 0.33
Manganese 0.40 0.60
Silicon 0.15 0.35
Phosphorus -- 0.015
Sulfur - 0.008
Chromium 0.80 1.10
Molybdenum 0.15 0.25
Nickel - 0.25
Copper -- 0.35

3.1.1  Aluminum, vanadium, and columbium (niobium) are optional grain refining elements and need not be determined

or reported unl

ess used to satisfy the average grain size requirements of 3.3.2.2.
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3.1.2

Producer may test for any element not listed in Table 1 and include this analysis in the report of 4.4. Reporting of

any element not listed in the composition table is not a basis for rejection unless limits of acceptability are specified
by the purchaser.

3.1.3
Composition variations

3.2 Condition

Check Analysis

shall meet the applicable requirements of AMS2259.

Bar shall not be cut from plate (also see 4.4.2).

3.2.1 Hotrolled and

normalized at 1700 °F + 25 °F (927 °C + 14 °C).

3.2.1.1  When specifi

3.21.1.1  Cold finish

surface hg
accordanc

3.2.1.2 Cold finished
3.21.3 Colddrawn g
3.3 Properties

Bars shall conform to t
3.3.1  Macrostructurg
Visual examination of t

ASTM E381, shall shov
the macrographs of AS

d, either a cold drawn or cold finished surface shall be supplied.

ed surface shall be produced by turning, grinding, polishing, or burnishing,
rdness shall be not more than 3 points HRC harder than hardnessat mig
e with ASTM A370.

surface may be supplied when cold drawn, hot rolled, or ne-surface conditio

urface may be supplied when hot rolled or no surface eondition is specified.

ne following requirements; hardness testing:shall conform to ASTM A370:

ansverse full cross-sections from‘bars and billets, etched in hot hydrochloric
V no pipe or cracks. Porosity, segregation, inclusions, and other imperfectiong
TM E381 shown in Table 2:

Table 2 - Macrostructure limits

Cross-Sectional Area

Cross-Sectional Area

br combination thereof;
-radius, determined in

h is specified.

hcid in accordance with
shall be no worse than

Squareinches Square Centimeters Macrographs
Upto 36, incl Up to 232, incl S2-R1-C2
Over 36 to 100, incl Over 232 to 645, incl S2-R2-C2
Over,100 to 133, incl Over 645 to 858, incl S2-R2-C3
Over 133 Over 858 Note 1
Note 1: Limits for larger sizes shall be agreed upon by purchaser and
producer.

3.3.2 Average Grain Size
Average grain size shall be determined by either 3.3.2.1 or 3.3.2.2.
3.3.2.1  Shall be ASTM No. 5 or finer, determined in accordance with ASTM E112.

3.3.2.2 The product of a heat shall be considered to have an ASTM No. 5 or finer austenitic grain size if one or more of
the following are determined by heat analysis (see 8.6):
3.3.2.2.1 A total aluminum content of 0.020 to 0.050%.

3.3.2.2.2 An acid soluble aluminum content of 0.015 to 0.050%.
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3.3.2.2.3 A vanadium content of 0.02 to 0.08%.

3.3.2.2.4 A columbium (niobium) content of 0.02 to 0.05%.

3.3.3 Hardenability of Each Heat

Shall be J5/16 inch (7.9 mm) = 34 HRC minimum and J8/16 inch (12.7 mm) = 27 HRC minimum, determined in accordance
with ASTM A255 except that the normalizing temperature shall be 1700 °F + 10 °F (927 °C £ 6 °C). Cast specimens do not
need to be normalized.

3.3.4 Decarburization

3.3.4.1 Bars ordered ground, turned, or polished shall be free from decarburization on the ground, turned, or polished
surfaces.

3.3.4.2 Allowable defarburization of bars and billets ordered for redrawing or to specified mierogtructural requirements
shall be as agreed upon by purchaser and producer.

3.3.4.3 Decarburizat|on of bars that 3.3.4.1 or 3.3.4.2 is not applicable shall be not greater than shown in Table 3.

Table 3A - Maximum depth of decarburization, inch/pound units

Nominal Thickness or Distance Total 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, inel 0.017
Over 1.000 to 1.500,incl 0.020
Over 1.500 to 2.000, incl 0.025
Over 2.000 to 2:500, incl 0.030
Over 2.500-te3.000, incl 0.035
Over 3.000+t0 4.000, incl 0.045

Table 3B Maximum depth of decarburization, S| units

Neminal Thickness or Distance Total Depth of
Between Parallel Sides Decarburization
Millimeters Millimeters
Upto 9.52,incl 0.25
Over 9.52to 12.70, incl 0.30
Over 12.70 to 15.88, incl 0.36
Over 15.88 to 25.40, incl 0.43
Over 25.40 to 38.10, incl 0.51
Over 38.10 to 50.80, incl 0.64
Over 50.80 to 63.50, incl 0.76
Over 63.50 to 76.20, incl 0.89
Over 76.20 to 101.60, incl 1.14

3.3.4.4 Decarburization shall be evaluated by one of the two methods of 3.3.4.4.1 or 3.3.4.4.2.
3.3.4.4.1 Metallographic (Microscopic) Method
A cross section taken perpendicular to the surface shall be prepared, etched, and examined metallographically at a

magnification not to exceed 200X in accordance with ASTM E1077. The sample shall not show a layer of complete (ferrite)
or partial decarburization exceeding the limits of Table 3.
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3.3.4.4.2 Hardness Traverse (Microindentation) Method

The total depth of decarburization shall be determined by a traverse method using microindentation hardness testing in
accordance with ASTM E1077. Samples shall be hardened, in a protective atmosphere to prevent changes in surface
carbon content. Samples may be tempered at the option of the producer. Measurements shall be far enough away from any
adjacent surface to be uninfluenced by any decarburization on the adjacent surface. Acceptance shall be as listed in Table 3.
3.3.4.4.3 When determining the depth of decarburization, it is permissible to disregard local areas provided the
decarburization of such areas does not exceed the above limits by more than 0.005 inch (0.13 mm) and the
width is 0.065 inch (1.65 mm) or less.

3.3.4.4.4 In case of dispute, the total depth of decarburization determined using the microindentation hardness traverse
method shall govern.

3.4 Quality

Bars, as received by p
imperfections detrimen|
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3.4.2 Bars shall be f
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4.2 Classification of
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tal to usage of the bars.

special aircraft-quality conforming to AMS2304 (see 8.2).

ree from seams, laps, tears, and cracks after removal 6f the standard stoc
h AS1182.

plicable requirements of AMS2251.

b authorized by the purchaser and.reported as in 4.4.3.
ANCE PROVISIONS

- Inspection

es the right ta.sample and to perform any confirmatory testing deemed neces
ed requirements.
Tests

sts

Acceptance Tg

ign materials and from
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ormance of all required
sary to ensure that the

Composition (3.1), macrostructure (3.3.1), average grain size (3.3.2), hardenability (3.3.3), decarburization (3.3.4),
frequency-severity cleanliness rating (3.4.1), and tolerances (3.5) are acceptance tests and shall be performed on each
heat or lot as applicable. If grain refining elements (3.3.2.2) are not present, the ASTM E112 grain size test (3.3.2.1) shall
be conducted on each lot. If process qualification in accordance with AMS2304 has been met, the frequency-severity
cleanliness rating shall be conducted on a periodic basis as defined in AMS2304.

4.2.2 Periodic Tests

If grain refining elements (3.3.2.2) are present, the ASTM E112 grain size test (3.3.2.1) shall be conducted on a periodic
basis and shall be performed at a frequency selected by the producer (not to exceed 1 year), unless frequency of testing is

specified by purchaser. Cold finished surface hardness (3.2.1.1.1) is a periodic test and shall be performed at a frequency
selected by the producer unless frequency of testing is specified by purchaser.
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