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AMS2372 Quality Assurance Sampling and Testing, Carbon and Low-Alloy Steel Forgings

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

AMS2808 Identification, Forgings

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

Mechanical Tubing
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TABLE 1 - COMPOSITION

on, and Wrought Iron

pds in accordance with

3.1.1
Composition variations

3.2 Condition

Element min max
Carbon 0.28 0.33
Manganese 0.45 0.65
Silicon 0.55 0.75
Phosphorus -- 0.025
Sulfur -- 0.025
Chromium 1.00 1.50
Molybdenum 0.40 0.60
Vanadium 0.20 0.30
Nickel -- 0.25
Copper -- 0.35

Check Analysis

shall meet the applicable requirements of AMS2259.

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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3.21 Bars

IBar shall not be cut from plate. (Also see 4.4.2.)

3.2.1.1 Bars 0.500 Inch (12.70 mm) and Under in Nominal Diameter or Least Distance Between Parallel Sides

Cold finished having tensile strength not higher than 125 ksi (862 MPa) or equivalent hardness (See 8.2).

3.2.1.2 Bars Over 0.500 Inch (12.70 mm) in Nominal Diameter or Least Distance Between Parallel Sides

Hot finished, unless otherwise specified, having hardness not higher than 241 HB, or equivalent (See 8.3). Bars ordered

cold finished may have

hardness as high as 248 HB, or equivalent (See 8.3).

3.2.2 Forgings
Annealed having hardn
3.2.3

Cold finished unless d

bss not higher than 241 HB, or equivalent (See 8.3).

Mechanical Tubing

therwise specified, having hardness not higher than 25 HRC, or equiva

ordered hot finished shall have hardness not higher than 99 HRB, or equivaleft (See 8.3).

3.2.4 Forging Stock

As ordered by the forgifjg manufacturer.

3.3 Properties

The product shall cor
ASTM A 370:

3.3.1 Macrostructure

form to the following requirements; hardness testing shall be perform

Visual examination of transverse full cross-sections from bars, billets, tube rounds (solid, not hol

etched in hot hydrochl
inclusions, and other im

bric acid in accordance with ASTM E 381, shall show no pipe or cracks
perfections shall.be no worse than the macrographs of ASTM E 381 shown

TABLE 2 - MACROSTRUCTURE LIMITS

€ross-Sectional Area Cross-Sectional Area

lent (See 8.3). Tubing

bd in accordance with

ow), and forging stock,
Porosity, segregation,
in Table 2.

Square Inches Square Centimeters Macrographs

Up to 36, incl Up to 232, incl S2-R1-C2

Over 36 to 133, incl Over 232 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 vendor. The purchaser shall have written
approval of the agreement from the cognizant engineering organization.

| 3.3.1.1 Macrostructure examination is not required for hollow tubes that are produced directly from ingots or blooms
unless specified by purchaser, in which case the purchaser shall specify standards to be used.

I 3.3.2 Average Grain

Size of Bars. Forgings, and Tubing

Shall be ASTM No. 5 or finer, determined in accordance with ASTM E 112.
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3.3.3 Decarburization

3.3.3.1 Bars and tubing ordered ground, turned, or polished shall be free from decarburization on the ground, turned, or
polished surfaces. Decarburization on tubing ID shall not exceed the maximum depth specified in Table 4.

3.3.3.2 Allowable decarburization of bars, billets, tube rounds and tubing ordered for redrawing or forging or to specified
microstructural requirements shall be as agreed upon by purchaser and vendor.

3.3.3.3 Decarburization of bars to which 3.3.3.1 or 3.3.3.2 is not applicable shall be not greater than shown in Table 3.

TABLE 3A - MAXIMUM DEPTH OF DECARBURIZATION, INCH/POUND UNITS

Newmiral-DiameterorBistanece Fotat-Bepth-of
Between Parallel Sides Decarburization
Inches Inch
Up to 0.375, incl 0.015
Over 0.375 to 0.500, incl 0.017
Over 0.500 to 0.625, incl 0.019
Over 0.625 to 1.000, incl 0.022
Over 1.000 to 1.500, incl 0.025
Over 1.500 to 2.000, incl 00380
Over 2.000 to 2.500, incl 0.035
Over 2.500 to 3.000, incl 0.040
Over 3.000 to 4.000, incl 0.045

TABLE 3B - MAXIMUM DEPTH OF DECARBURIZATION, SI UNITS

Nominal Diameter or Distance Total Depth of
Between Parallel Sidés Decarburization
Millimeters Millimeters
Up to ,~9.52, incl 0.38
Over 9.52 to “\12.70, incl 0.43
Over 12.70:to+ 15.88, incl 0.48
Over 15:88to 25.40, incl 0.56
Over@2540to 38.10, incl 0.64
Over 38.10to 50.80, incl 0.76
Qver 50.80 to 63.50, incl 0.89
Over 63.50to 76.20, incl 1.02
Over 76.20 to 101.60, incl 1.14

3.3.3.4 Decarburizatigniof'tubing to which 3.3.3.1 or 3.3.3.2 is not applicable shall be not greater than shown in Table 4.

TABLE 4A - MAXIMUM DEPTH OF DECARBURIZATION, INCH/POUND UNITS

Total Depth of Total Depth of
Decarburization Decarburization
Nominal Wall Thickness Inch Inch
Inches ID oD
Up to 0.109, incl 0.008 0.020
Over 0.109 to 0.203, incl 0.010 0.025
Over 0.203 to 0.400, incl 0.012 0.030
Over 0.400 to 0.600, incl 0.015 0.035
Over 0.600 to 1.000, incl 0.017 0.040

Over 1.000 0.020 0.045
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TABLE 4B - MAXIMUM DEPTH OF DECARBURIZATION, SI UNITS

Total Depth of Total Depth of

Decarburization Decarburization

Nominal Wall Thickness Millimeter Millimeters
Millimeters ID oD
Upto 2.77,incl 0.20 0.51
Over 2.77to 5.16, incl 0.25 0.64
Over 5.16to 10.16, incl 0.30 0.76
Over 10.16 to 15.24, incl 0.38 0.89
Over 15.24 to 25.40, incl 0.43 1.02
Over 25.40 0.51 1.14

3.3.3.5 Decarburizatign shall be measured by the metallographic method, by the HR30N scaleha
or by a traverse method using microhardness testing in accordance with ASTM E 384."T|
shall be condycted on a hardened but untempered specimen protected during heattreatn
in surface carpon content. Depth of decarburization, when measured by a hardness mq
perpendicular |distance from the surface to the depth under that surface belowthat there
hardness. Su¢h measurements shall be far enough away from any adjacent surface to
decarburization on the adjacent surface. In case of dispute, the depth, of’decarburizatio
microhardness traverse method shall govern.

3.3.35.1

width is 0.0
3.3.4 ResponsetoH
Specimens as in 4.3.3
equivalent to still air co
shall have hardness at
(51 mm) and under, an
3.4 Quality

The product, as receiv
and from imperfections

When detgrmining the depth of decarburization, it is permissible to disregard log
decarburization of such areas does not exceed the above“imits by more than 0.005 i

65 inch (1.65 mm) or less.
bat Treatment of Each Heat.
heated to 1750 °F = 25 (954 °C. &) 14), held at heat for 60 to 90 minute

bling, and reheated to 1100 °Ft 15 (593 °C + 8), held at heat for 6 hours +
the center of the test specimen’not lower than 331 HB or equivalent (See 8.

bd by purchaser, shall be uniform in quality and condition, sound, and freg
detrimental/to Usage of the product.

ircraft-quality conforming to AMS2301.

anical tubing ordered hot rolled or cold drawn or ground, turned, or polishe

Irdness testing method,
he hardness method(s)
ent to prevent changes
thod, is defined as the
s no further increase in
be uninfluenced by any
N determined using the

al areas provided the
nch (0.13 mm) and the

5, and cooled at a rate
0.25, and cooled in air,
3) for sections 2 inches

] not lower than 302 HB or.equivalent (See 8.3) for up to 4 inch (102 mm) sections.

from foreign materials

| shall, after removal of

Q4409

3.4.1 Steel shall be 3
3.4.2 Bars and mech
the standard s
open to the gro
3.4.3

1 1 1l H i st A Lo £ £
UCURN TTITTTUVAl anovwarictt mi avvuruarict witrh Ao L 104, UT 1TTTT 11Ul otaAaliio,

und, turned, or polished surface.

forgings showing no evidence of reentrant grain flow.

3.5 Tolerances

3.5.1 Bars

Shall conform to all applicable requirements of AMS2251.

3.5.2

Mechanical Tubing

Shall conform to all applicable requirements of AMS2253.

laps, tears, and cracks

Grain flow of die forgings, except in areas that contain flash-line end grain, shall follow the general contour of the
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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 the performance of all
required tests. Purchaser reserves the right to sample and to perform any confirmatory testing deemed necessary to

ensure that the product
4.2

421

conforms to specified requirements.

Classification of Tests

Acceptance Tests

Composition (3.1), con
heat treatment (3.3.4),

ditian (2 O\ macractricotiirn (2 2 1\ avaranan arain cion (2 2 I\ Ancarhirizot
PO (O Haterost o eSSty et C-gratt—SrEe(O- o5 e ecarourttat

frequency-severity cleanliness (3.4.1), and tolerances (3.5) are accepta

performed on each heaf or lot as applicable.

4.2.2 Periodic Tests

Grain flow of die forgin
frequency of testing is

4.3 Sampling and Te
4.3.1 Bars, Mechanig
In accordance with AM{
4.3.2 Forgings

In accordance with AM

0s (3.4.3) is a periodic test and shall be performed at a frequency selecte
pecified by purchaser.

5ting
al Tubing, and Forging Stock

52370.

52372.

Sponse to heat treatment (3.3.4) shall be not shorter than twice the nomin

between parall¢l sides or 6 inches (152 mm), whichever is less, and shall have the full cros

Cut, except that sections over 2 to 4 inches (over 51 to 102 mm), inclusive,
petween parallel(Sides shall be reduced to 2.00 inches = 0.01 (51 mm *
m) shall be redueed to 4.00 inches + 0.01 (101.6 mm £ 0.3).

pars;,forgings and tubing shall furnish with each shipment a report showing

acrostructure, response to heat treatment and frequency-severity cleanling

jon (3.3.3), response to
hce tests and shall be

d by the vendor unless

al diameter or distance
5-section of the product
in nominal diameter or
0.3) and sections over

the results of tests for
ss rating of each heat,

and for hardneSs and-average grain SiZe of eaci fot, and Staung that the product confor
requirements. This report shall include the purchase order number, heat and lot numbers, AMS6302J, product
form, size (and/or part number, if applicable), and quantity. If forgings are supplied, the size and melt source of
stock used to make the forgings shall also be included.

4.3.3 Samples for re
that they were
least distance
4 inches (102 n

4.4 Reports

4.4.1 The vendor of
composition, m

4.4.2

4.4.3

s to the other technical

If the ship size/shape is cut from a larger cross section, report the nominal metallurgically worked size (See 3.2.1).

The vendor of forging stock shall furnish with each shipment a report showing the results of tests for composition,

macrostructure, response to heat treatment and the frequency-severity cleanliness rating of each heat. This report
shall include the purchase order number, heat number, AMS6302J, size and quantity

4.5

45.1

Resampling and Retesting

Bars, Mechanical Tubing and Forging Stock

In accordance with AMS2370.
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