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2.1.1 Aerospace Material Specifications:

2.

1.

2

AMS 2251 - Tolerances, LowAlloy Steel Bars

MAM-2251 - Tolerances, Metric, LowAlloy Steel Bars

AMS 2253 - Tolerances, Carbon and Alloy Steel Tubing

MAM-2253 - Tolerances, Metric, Carbon and Alloy Steel Tubing

AMS 2259 - Chemical Check Analysis. Limits, Wrought Low-AlToy and
Carbon Steels

AMS-2301 - Aircraft Quality Steel Cleanliness, Magnetic Particle
Inspection Procedure

AMS—=2370 - Quality Assurance Sampling of Carbon and LowAlloy Steels,

Wrougnt Products EXCept Forgings and Forging Stock

AMS=2374 - Quality Assurance Sampling of Carbon and LowAlloycS¥eels,

Forgings and Forging Stock

AMS 2804 - Identification, Bars, Wire, Mechanical Tubing, ‘@nd Exftrusions,

Carbon and Alloy Steels and Corrosion and Heat Resiftant

Steels and Alloys

AMS 2808 - Identification, Forgings

Aerospade Standards:

AS1182 + Standard Machining Allowance, Aircraft-Quality and Premfium
Aircraft-Quality Steel Bars and.Mechanical Tubing

2.2 ASTM Publilcations: Available from ASTM,A\1916 Race Street, Philadellphia, PA

2

2

.3

3.

19103-1187.

ASTM A 259 - End-Quench Test for Hakdenability of Steel
ASTM A 370 - Mechanical Testing 0f Steel Products
ASTM E 114 - Determining Average Grain Size

ASTM E 350 - Chemical Analysis”of Carbon Steel, Low-Alloy Steel, SfiTicon

Electrical«Steel, Ingot Iron, and Wrought Iron

ASTM E 381 - Macroetch TJesting, Inspection, and Rating Steel Products,

Compristag Bars, Billets, Blooms, and Forgings

U.S. Government PubdFdcations: Available from Standardization Documents

Order DesH, Building 4D, 700 Robbins Avenue, Philadelphia, PA 1911{15094.

1

Military Stafidards:

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Storage
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3.

3.

]

1

.3

TECHNICAL REQUIREMENTS:

Composition:

Shall conform to the following percentages by weight

’

determined by wet chemical methods in accordance with ASTM E 350, by
spectrochemical methods, or by other analytical methods acceptable to

purchaser:

max

.38
.80

20

Carbon
Manganese

[ =
T T T COlT

.1 Check Ar

o« JJ

.025
.025
.75
.40
.06
~O

Phosphorus
Sulfur
Chromium
Nickel
Molybdenum
Copper

OO PR OO0OO P oo

alysis: Composition variations shall mé€et the applicabl

requiren

Condition:
hardness 3

ASTM A 37(;

Bars:

.1.1 Bars

ents of AMS—=2259.

The product shall be supplied in the following conditi
nd tensile strength shall be detefmined in accordance wi

’

.500 Inch (12.70 mm) and Under in Nominal Diameter or Di

on ;
th

stance

Betwed

n Parallel Sides: Cold finished having tensile strength

highe

.1.2 Bars

than 130,000 psi (896 MPa) or hardness not higher than

ver 0.500 Inch~(2.70 mm) in Nominal Diameter or Distang

not
29 HRC.

e Between

Parall

el Sides: HOtfinished, and annealed if necessary, havi

hardnd
cold f

.2
or equi

Forgingyg:

ss not higher than 229 HB, or equivalent, except that ba
inished ey have hardness as high as 241 HB, or equivale

Normalized and tempered having hardness not higher th
alept.

ng
rs ordered
nt.

an 248 HB,

Mechani

al ubing: Cold Tinished having nardness not nigner tha

n 25 HRC,

or equivalent, except that tubing ordered hot finished and annealed shall
have hardness not higher than 99 HRB, or equivalent.

.4 Forging

Stock: As ordered by the forging manufacturer.

Properties:

The product shall conform to the following requiremen

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

ts;
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=2 W

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

Section Size

Square Inches Square Centimetres Macrographs

Up to 36, incl Up to 232, incl S2 =Rl -C2

Over 3§ To I00, 1ncl Over 737 to 645, incl SZ — g2 =C3
Over 10 Over 645 AsCadreed upon

.1 If tuljes are produced directly from ingots or large bloams, trlansverse
sectiqns may be taken from tubes rather than tube rounds.
Macrogtructure standards for such tubes shall be as‘@greed upgn by
purchgser and vendor.

Grain Size: Predominantly 5 or finer with occaSibnal grains as |[large as
3 permidsible, determined in accordance with ASTM E 112.

Hardenaflility: Shall be J47=4 minimum and, J35=8 minimum, determined on
the starldard end-quench specimen in accgftdance with ASTM A 255 except that
the stedl shall be normalized at 1600%KR £ 10 (871°C £ 6) and thel test
specimer] austenitized at 1550°F + 10(843°C £ 6). The hardenabillity test
is not nequired on a product that-will not yield a suitable spedimen but
the stedl from which the product™~'s made shall conform to the
hardenaljility specified.

Decarburization:

.1 Bars gnd tubing ordéred ground, turned, or polished shall be flree from
decarfurization an\the ground, turned, or polished surfaces.
DecarfjurizationsSgn tubing ID shall not exceed the maximum deptlh
specified in Adble II.

.2 Allowdble<decarburization of bars, billets, and tube rounds ordered for
redrayingior forging or to specified microstructural requiremgnts shall

be as lagteed upbon by nurchaser and vendgor
7 L J L
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3.3.4.3 Decarburization of bars to which 3.3.4.1 or 3.3.4.2 is not applicable

3.3.4.3.1

shall

Lim
(10
sha

be not greater than shown in Table I.
TABLE I

Nominal Diameter or Distance
Between Parallel Sides

Depth of

Decarburization

Inches Inch
Up to 0.375, incl 0.010
Over 0.375 to 0.500, incl 0.012
vver U.oUU LO U.0ZO, TTC Uu.Ul4a
Over 0.625 to 1.000, incl 0.01¢7
Over 1.000 to 1.500, incl 0020
Over 1.500 to 2.000, incl 0025
Over 2.000 to 2.500, incl 6.030
Over 2.500 to 3.000, incl 0.035
Over 3.000 to 4.000, incl 0.045
TABLE T (SI
Nominal Diameter or Distance Depth of

Between Parallel Sides
Millimeters

Up to 9.52, in¢l
Over 9.52 to 12.70,~incl
Over 12.70 to 15.88, incl
Over 15.88 to 25840, incl
Over 25.40 to (38.10, incl
Over 38.10 te -50.80, incl
Over 50.80~f0 63.50, incl
Over 63.60"to 76.20, incl
Over 76520 to 101.60, incl

Decarburizat
Millimeter

.25
.30
.36
.43
.51
.64
.76
.89
.14

_ O OO0 00ooo

ts for(depth of decarburization of bars over 4.000 inchsg
.60 mm)> in nominal diameter or distance between paralle]

1 bevas agreed upon by purchaser and vendor.

ion

sides
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3.3.4.4 Decarburization of tubing to which 3.3.4.1 or 3.3.4.2 is not applicable
shall be not greater than shown in Table II.

TABLE 1T
Nominal Wall Thickness Depth of Decarburization, Inch
Inches ID 0D
Up to 0.109, incl 0.008 0.015
Over 0.109 to 0.203, incl 0.010 0.020
Over 0.203 to 0.400, incl 0.012 0.025
Over 400 to 0 600 incl 0.015% .030
Over 0.600 to 1.000, 1incl 0.017 (.035
Over |.000 0.020 0.040
TABLE II (SI)
Nomifal Wall Thickness Depth of Decarbu¥ization, Millimetres
Millimetres ID 0D
Up to 2.76, incl 0«20 0.38
Over [2.76 to 5.16, incl Q.25 .51
Over [5.16 to 10.16, incl 0.30 0.64
Over 10.16 to 15.24, incl 0.38 .76
Over |5.24 to 25.40, incl 0.43 (.89
Over £5.40 0.51 1}.02

3.3.4.5 Decarfjurization shall be measured by the microscopic method orl by

Rockwdl1 Superficial 30N scale or equivalent hardness testingl method on
harderfed but untempered spécimens protected during heat treatment to
prevent changes in surface)carbon content. Depth of decarburifzation,
when measured by a hardness method, is defined as the perpendilcular
distance from the suyrface to the depth under that surface belgw which
there|is no furthel yincrease in hardness. Such measurements ghall be
far erlough away«from any adjacent surface to be uninfluenced Py any
decarfurizatiof/~or lack of decarburization thereon.

3.3.4.5.1 Whenp detexmining the depth of decarburization, it is permisgible to
disregard Tocal areas provided the decarburization of such dreas does
not|exceed the above Timits by more than 0.005 inch (0.13 mn) and the
width is 0.065 inch (1.62 mm) or Tless.

3.4 Quality:
3.4.1 Steel shall be aircraft quality conforming to AMS2301.

3.4.2 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.
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]

.5

.6

4.2

4.3
]

4.
4.3

4.4

A
]

.1

.2 Mechanigd

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, Taps, tears,
and cracks open to the ground, turned, or polished surfaces.

grain,

contour of the forgings showing

evidence of re-entrant grain flow.

4.3 Grain flow of die forgings, except in areas which contain flashdine end
shall follow the general

no

Sizes: Except when exact Tengths or multiples of exact lengths are ordered,
straight bars and tubing will be acceptable in mill lengths of 6 =20 feet
(1.8 = 6. lmr—boE—ret—mere—thor—or—of—ary—ShipRert—shatt+—pe—suppHied in
lengths sHorter than 10 feet (3 m).

Toleranceq:

Bars: A

Shall conform to all

MS2251 or MAM=2251.

al Tubing: AMS=2253 or MAM=2253.

QUALITY ASS

URANCE PROVISIONS:

3.

Responsibi

lity for Inspection: The vendor ofisthe product shall su

samples fg
required 1
confirmatg
the requin

Classificd

r vendor's tests and shall be respgnsible for performing
ests. Purchaser reserves the right to sample and to per
ry testing deemed necessary tolensure that the product c
ements of this specifications

tion of Tests: Tests forvall technical

requirements are

applicable requirements of-Dhe f

ollowing:

pply all
all

form any
onforms to

1icable.

tional
product

alnd Tast

Reports:

report showing the results of tests for chemical

acceptancd tests and shall be penhformed on each heat or lot as app
Sampling dnd Testing: Shall  be in accordance with the following:
1 Bars and Mechanical Tubing: AMS=2370.
.2 Forgingg and Forging Stock: AMS=2372.
Samples [for dnacrostructure rating (3.3.1) shall be full cross=e
specimerls~obtained from the finished billet or suitable rerolled
represerting the top and bottom of at Jeast the first, middle
usable ingot of each heat.

The vendor of the product shall furnish with each shipme

composition,

nt a

macrostructure, grain size, hardenability, and AMS2301 frequency=severity

rating of
1ot number

each heat. This report shall include the purchase order
, AMS-6330E, size, and quantity. If forgings are suppli

number,
ed, the

part number and the size and melt source of stock used to make the forgings

shall also

be included.
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