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1. SCOPE:

1.1 Form:| This specification covers an aircraft-quality, low-adloy|steel in the
form ¢f bars, forgings, mechanical tubing, flash welded aings, and stock for
forging and flash welded rings.

=]

1.2 Applidation: Primarily for parts requiring high tefisile strengtl and good
ductility with relatively high impact strength and hardness.

2. APPLICABLE DOCUMENTS: The following publications form a part off this
specifi¢ation to the extent specified hereingoD The latest issue off Aerospace
Materiall Specifications and Aerospace Standards shall apply. Th¢ applicable
issue of other documents shall be as speeified in AMS 2350.

2.1 SAE Phblications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15(96.

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and
engineering sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publisher.

Copyright 1984 Society of Automotive Engineers, Inc. Printed in U.S.A.
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2.1.

2.1.2

2.2

2.3

2.3.1

2.3.2

1

Aerospace Material Specifications:

AMS 2251 - Tolerances, Low-Alloy Steel Bars
MAM 2251 - Tolerances, Metric, Low-Alloy Steel Bars
AMS 2253 - Tolerances, Carbon and Alloy Steel Tubing
MAM2253 - Tolerances, Metric, Carbon and Alloy Steel Tubing
AMS 2259 - Chemical Check Analysis Limits, Wrought Low-Alloy and Carbon
Steels
AMS 2301 - Aircraft Quality Steel Cleanliness, Magnetic Particle
Inspection Procedure
AMS 310 - Qualification Sampling of Steels, Transverse TemsiHf Properties
AMS P350 - Standards and Test Methods
AMS R370 - Quality Assurance Sampling of Carbon and Low=Alloy| Steels,
Wrought Products Except Forgings and Forging Stock
AMS P372 - Quality Assurance Sampling of Carbon andplow-Alloy| Steels,
Forgings and Forging Stock
AMS P375 - Control of Forgings Requiring First<Article Approval
AMS p806 - Identification, Bars, Wire, Mechanical Tubing, and Extrusions,
Carbon and Alloy Steels and Hedt and Corrosion Rpsistant
Steels and Alloys
AMSP808 - Identification, Forgings
AMS [496 - Rings, Flash Welded, Carbon~and Low-Alloy Steels
Aeroppace Standards:
AS 1]82 - Standard Machining Allowance, Aircraft Quality and Prgmium
Quality Steel Products
ASTM [Publications: Availableé from American Society for Testing 4nd
Materigls, 1916 Race Stfeet, Philadelphia, PA 19103.
ASTM APS55 - End-Quénch Test for Hardenability of Steel
ASTM AB70 - Mechanical Testing of Steel Products
ASTM EP3 - Notched Bar Impact Testing of Metallic Materials
ASTM E[12 - Deteérmining Average Grain Size
ASTM EB50 - C€hemical Analysis of Carbon Steel, Low-Alloy Steel, [Silicon
Electrical Steel, Ingot Iron, and Wrought Iron
ASTM E381D- Macroetch Testing, Inspection, and Rating Steel Prodjcts,
Comprising Bars, Billets, Blooms, and Forgings
U.S. Government Publications: Available from Commanding Officer, Naval

Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

Federal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

Military Standards:

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

3.1

3.2 Condi

3.2.1

3.2.1.1
0

3.2.1.2

3.2.2

3.2.2.1

323

324

Composition: Shall conform to the following percentages by weight,
determined by wet chemical methods in accordance with ASTM E350, by
spectrographic methods in accordance with Federal Test Method Standard
No. 151, Method 112, or by other analytical methods approved by purchaser:

min max

Che

Carbom 672
Manganese 1.2
Silicon 1.3
Phosphorus - -
Sulfur - -
Chromium 0.2
Nickel 1.65 =
Molybdenum 0.35%
Copper =Y

o
1

SCoNOo OO~~~

WRhRORNODODIWL N

mmooagoooa

k Analysis: Composition variations, shall meet the applic

requ

follow
accord

Bars:

B

irements of AMS 2259.

tion: Unless otherwise specified,” the product shall be su
ing condition; hardness and. tensile strength shall be detg
ince with ASTM A370:

irs 0.500 in. (12.50 min) and Under in Nominal Diameter or

able

pplied in the
rmined in

Distance

B

ptween Parallel Sides: Cold finished having tensile streng

hi

B3

gher than 145,000 psi (1000 PMa) or equivalent hardness.

irs Over 0.500- In. (12.50 mm) in Nominal Diameter or Distan

rth not

ce Between

P4

rallel Sideés: Hot finished having hardness not higher than

eq
hi

och as,"302 HB or equivalent.

293 HB or

uivalent except that bars ordered cold finished may have hardness as

Forg

ings and Flash Welded Rings: As ordered.

Flash welded rings shall not be supplied unless specified or permitted

on purchaser’s part drawing.

in

Mec

accordance with AMS 7496.

hanical Tubing: Cold finished having hardness not higher th

When supplied, they shall be manufactured

an 32 HRC

or equivalent except that tubing ordered hot finished shall have hardness

not

Stoc

higher than 31 HRC or equivalent.

k for Forging or Flash Welded Rings: As ordered by the forging or

flash welded ring manufacturer.
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3.3 Properties:

hardness testing shall be performed in accordance with ASTM A370:

3.3.1
0

3.3.1.1

332

333

334

3.34.1

3.34.2

The product shall conform to the following requirements;

Macrostructure: Visual examination of transverse sections as in 4.3.4

from bars, billets, tube rounds or tubes, and stock for forging

or flash

welded rings, 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. Except as
specified in 3.3.1.1 porosity, segregation, inclusions, and other
impeffections shall be no worse than the following macrographs |of

ASTM[ E381:
Section Size
Jquare Inches (Square Centimetres) Macrogiaphs
Up to 36, incl (Up to 230, incl) S2 - Rl - C2
Over | 36 to 100, incl (Over 230 to 645, incl) S2 - R - C3
Over (100 (Over 645) As agreed upon

If tubes are produced directly from ingots* or large blooms, fransverse

sections may be taken from tubes rather ‘than tube rounds.

Magrostructure standards for such tub®s shall be as agreed uppn by

purchaser and vendor.

Grainq Size: Predominantly 5 or “finer with occasional grains as

large as 3

permjssible, determined in accordance with ASTM E112 on specimgns cooled
from |the carburizing temperature to 1300°F % 25 (705°C + 15) and held for

60 min. + 5 before cooling\to room temperature.

Harddnability: Shall b%e J45=24 min, determined on the standard

end-quench

test gpecimen in accondance with ASTM A255 except that the steel shall be
normglized at 1725°F £ 25 (940°C £ 15) and the test specimen gustenitized
at 16P0°F £ 25 . (870°C = 15). The hardenability test is not reguired on a
produlct which{will not yield a suitable specimen but the steel ffrom which

the pfoduct.is)made shall conform to the hardenability specifie

Decatbutization:

Bars, tubing, and flash welded rings ordered ground, turned,
shall be free from decarburization on the ground, turned, or
surfaces. Decarburization on tubing ID shall not exceed the m
depth specified in Table II.

Allowable decarburization of bars, billets, and tube rounds o
redrawing, forging, or flash welding or to specified microstr
requirements shall be as agreed upon by purchaser and vendor.

d.

or polished
polished
aximum

rdered for
uctural
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3.3.4.3 Decarburization of bars and flash welded rings to which 3.3.4.1 or
3.3.4.2 is not applicab le shall be not greater than shown in Table I.

TABLE 1
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization
Inches Inch
Upto 0375, et 07010
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 0.0Y7
Over 1.000 to 1.500, incl 02020
Over 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
TABLE 1 (SI)
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization
Millimetres Millimetres

\S]
9]

Up to 950, incl
Over 9.50 to 12.50, incl
Over 12.50 to~x}15.75, incl
Over 15.75 to.) 25.00, incl
Over 25.00nto 37.50, incl
Over 37/507to 50.00, incl
Over 50,00 to 62.50, incl
Over'™62.50 to 75.00, incl
Oyer- 75.00 to 100.00, incl

—_—O OO0 OO OO o
— 00 NN L AW W
N oo O LB O

33431 Lin¥its for depth of decarburization of bars and ring cross-sections
over 4.000 in (100.00 mm) in nominal diameter or distancg between
parallel sides shall be as agreed upon by purchaser and [vendor.
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3344 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.

3.345 Decal
Rock
hardsd
prevd
when
dista
there
far e
deca

TABLE II
Nominal Wall Thickness Depth of Decarburization, Inch
Inches ID 0oD
Up to 0.109, incl 0.008 0.015
Over 0.109 1o 0.203, incl 0.010 U.020
Over 0.203 to 0.400, incl 0.012 0.025
Over 0.400 to 0.600, incl 0.015 07030
Over 0.600 to 1.000, incl 0.017 0.035
Over 1.000 0.020 0.040

TABLE II (SI)

burization shall be measured by the microscopic method or
well Superficial 30-N-scale or equivalent hardness testing 1
ned but untempered specimens protected during heat treatm
nt changes in (sutface carbon content. Depth of decarburi
measured by fahardness method, is defined as the perpendi
hce from thessurface to the depth under that surface below
is no further increase in hardness. Such measurements s
nough away from any adjacent surface to be uninfluenced by
burization or lack of decarburization thereon.

Nominal Wall Thickness Depth of Decarburization, Millimetres
Millimetres ID 0D
Up to 2.75, incl 0.20 0.38
Over 2.75 to 5.00, incl 0.25 0.5(
Over 5.00 to 10.00, incl 0.30 0.6
Over 10.00 to 15.00, incl 0.38 0.75
Over 15.00 to 25.00, incl 0.42 0.8¢
Over 25.00 0.50 1.0

by
method on
ent to
zation,
cular
which
hall be
any

33451 WH

en’ determining the depth of decarburization, it is permiss

ible to

disregard local areas provided the decarburization of such areas does
not exceed the above limits by more than 0.005 in. (0.12 mm) and the
width is 0.065 in. (1.65 mm) or less.
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3.3.5 Properties After Heat Treatment:

AMS 6418F

Product 2.50 in. (62.5 mm)

and over in

nominal diameter or distance between parallel sides shall have transverse
tensile properties as specified in 3.3.5.1 after being heat treated as

Normalize by heating to

llows:

1725°F £+ 25 (940°C =+
min. = 10, and cooling in air.

15), holding at

heat for

Harden by heating to 1600°F + 25 (870°C £ 15), holding at heat for

[ensile Properties:

min. = 10, and quenching 1n o1l at 120~ - [40F (50~ - 60

mper by heating to 550°F = 25 (290°C £ 15), holding at h
- 3 hr, and cooling in air.

Shall meet the following requirements

fo
60
6(
Td
2
3.3.5.1
Tensile §
Yield Str

Elongatiofp in 4D, min

Reduction
Average
Individ

34 Qual

3.4.1 St

T
c
1]

3.4.2
0]

3.4.2.1

3422

on test specimens prepared in accordance with~AMS 2310 a
as in 3.3.5:

220,000, 245,000 psi (1515
185,000\ psi (1275 MPa)

trength
pngth at 0.2% Offset, min

5%
of Area, min
20%
ual 15%
ity:
eel shall be aircraft quality conforming to AMS 2301.

e product, as rec®ived by purchaser, shall be uniform in g
ndition, sound, and free from foreign materials and free fi
perfections detrimental to usage of the product.

Bars, tubing, and flash welded rings ordered ground, turng
shall be free from seams, laps, tears, and cracks open to
turned, or polished surfaces.

Q).

eat for

, determined
hd heat treated

- 1690 MPa)

uality and
om

d, or polished
the ground,

Product ordered to surface conditions other than ground, f¢

urned, or

polished shall, after removal ot the standard machining al

owance, be

free from seams, laps, tears, cracks, and other defects exposed to the

machined surfaces. Standard machining allowance shall be
with AS 1182.

in accordance

3.5 Sizes: Except when exact lengths or multiples of exact lengths are ordered,

straight bars and tubing will be acceptable in mill lengths of 6 - 20 ft
(2 - 6 m) but not more than 10% of any shipment shall be supplied in lengths
shorter than 10 ft (3 m).

3.
appl

icable requirements of the following:

6 Tolerances: Unless otherwise specified, tolerances shall conform to all
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