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1. SCOPE:

1.1

1.2

Form:

Application:

. APPLICABLE [

The following p
issue of SAE p

effect on the da

2.1

211

212

SAE Publicat

Available fron

Aerospace

AMS-2251

MAM-2251
AMS-2253
MAM-2253
AMS-2259
AMS-2301

AMS-2370

AMS-2372
AMS-2806

AMS-2808

Primarily for parts which require moderate hardenability.

This specification covers an aircraft-quality, low-alloy steel in the form of bars, forgings, mechanical
tubing, and forging stock.

DOCUMENTS:

ublications form a part of this specification to the extent specified herg
Iiblications shall apply. The applicable issue of other publicafions sha
te of the purchase order.

ons:
N SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

Material Specifications:

Tolerances, Low-Alloy Steel Bars

Tolerances, Metric, Low-Alloy Steel-Bars

Tolerances, Carbon and Alloy Steel Tubing

Tolerances, Metric, Carbon.and Alloy Steel Tubing

Chemical Check Analysis\kimits, Wrought Low-Alloy and Carbon Ste
Aircraft Quality Steel Cleanliness, Magnetic Particle Inspection Proce
Quality Assurance.Sampling of Carbon and Low-Alloy Steels, Wroug
Except Forgings(and Forging Stock

Quality Assurance Sampling of Carbon and Low-Alloy Steels, Forgin
Stock

Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbo
Steels-and Corrosion and Heat Resistant Steels and Alloys
Identification, Forgings

in. The latest
| be the issue in

els

edure

ht Products

gs and Forging

n and Alloy

Aerospace

AS1182

tandards:

Bars and Mechanical Tubing

Standard Machining Allowance, Aircraft-Quality and Premium Aircraft-Quality Steel
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2.2 ASTM Publications:

2.3

2.3.1

3. TECHNICAL R

3.1

3.11

Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187.

ASTM A 255
ASTM A 370
ASTM E 112
ASTM E 350

ASTM E 381

End-Quench Test for Hardenability of Steel
Mechanical Testing of Steel Products

Determining Average Grain Size

Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon Electrical Steel, Ingot
Iron, and Wrought Iron
Macroetch Testing, Inspection, and Rating Steel Products, Comprising Bars, Billets,

U.S. Governn

Available fron
Philadelphia,

nent Publications:

PA 19111-5094.

Military Stamdards:

MIL-STD-1¢

Composition:

Shall conforni
accordance W
acceptable tg

FQUIREMENTS:

ol (I :
DIVUITTS, dllu T"UTyINgs

n Standardization Documents Order Desk, Building 4D, 700 Robbins A

b3 Steel Mill Products, Preparation for Shipment'and Storage

A\venue,

to the following percentages byweight, determined by wet chemical methods in
ith ASTM E 350, by spectrochemical methods, or by other analytical methods
purchaser:
min  max

Carbon 0.38 043

Manganese 0.70 0.90

Silicon 0.15 0.35

Phosphorus - 0.025

Sulfur - 0.025

Chromium 0.7/0 0.90

Nickel 0.85 1.15

Molybdenum 0.20 0.30

Copper - 035

Check Analysis: Composition variations shall meet the applicable requirements of AMS-2259.
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3.2 Condition:

The product shall be supplied in the following condition; hardness and tensile strength shall be
determined in accordance with ASTM A 370:

3.2.1 Bars:

3.2.1.1 Bars 0.500 Inch (12.70 mm) and Under in Nominal Diameter or Distance Between Parallel
Sides: Cold finished having tensile strength not higher than 125,000 psi (862 MPa) or hardness

not highe

3.2.1.2 Bars Ove

r than 27 HRC.

finished ahd annealed having hardness not higher than 229 HB, or equivalent,
ordered cpld finished may have hardness as high as 248 HB, or equivalent.

3.2.2 Forgings: Als ordered.

3.2.3 Mechanical
that tubing
equivalent.

brdered hot finished and annealed shall have hardness not higher tha

3.2.4 Forging Stock: As ordered by the forging manufacturer.

3.3 Properties:

The product ghall conform to the following requirements; hardness testing shall be
accordance with ASTM A 370:

" 0.500 Inch (12.70 mm) in Nominal Diameter or Distance Between PJraIIeI Sides: Hot

except that bars

Tubing: Cold finished having hardness not higherthan 25 HRC, or equivalent, except

h 99 HRB, or

berformed in

3.3.1 Macrostrucfure: Visual examination of transverse sections as in 4.3.3 from bars, billets, tube

rounds or fu
acid, shall s
and other in

Section Size

bes, and forging Stock, etched in accordance with ASTM E 381 in hot hydrochloric
how no pipe or cracks. Except as specified in 3.3.1.1, porosity, segreg
hperfections‘shall be no worse than the following macrographs of AST

ation, inclusions,
'M E 381:

qu 1are Inches qu 1are Centimetres I\Anhrngraphc

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

Over 36 to 100, incl Over 232 to 645, incl S2-R2-C3
Over 100 Over 645 As agreed upon

3.3.1.1 If tubes are produced directly from ingots or large blooms, transverse sections may be taken
from tubes rather than tube rounds. Macrostructure standards for such tubes shall be as agreed
upon by purchaser and vendor.
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3.3.2 Grain Size: Predominantly 5 or finer with occasional grains as large as 3 permissible, determined

3.3.3

in accordan

ce with ASTM E 112.

Hardenability: Shall be J51=9 minimum and J45=14 minimum, determined on the standard end-
quench test specimen in accordance with ASTM A 255 except that the steel shall be normalized at
1700 °F £ 10 (927 °C % 6) and the test specimen austenitized at 1500 °F £ 10 (816 °C £ 6). The
hardenability 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 specified.

3.3.4 Decarburization:

3.34.1

3.34.2

3.34.3

Bars and
ground, tu
maximum

Allowable
specified

Decarbur
shown in

tubing ordered ground, turned, or polished shall be free from decarbu
rned, or polished surfaces. Decarburization on tubing ID shallmot ex
depth specified in Table II.

decarburization of bars, billets, and tube rounds ordered for redrawin

zation of bars to which 3.3.4.1 or 3.3.4.2 is not applicable shall be not
Table I.

fization on the
ceed the

j or forging or to

Microstructural requirements shall be as agreed upon by purchaser and vendor.

greater than

TABLE |
Nominal Diameter or Distance Depth of

Between Parallel Sides Decarburization

Inches Inch

Up t010.375, incl 0.010

Over 0.375t0'0.500, incl 0.012

Over 0:500to 0.625, incl 0.014

Ovér0.625to 1.000, incl 0.017

©ver 1.000to 1.500, incl 0.020

Over 1.500to0 2.000, incl 0.025

Over2-00046-2-500,-inel 0-030

Over 2.500t0 3.000, incl 0.035

Over 3.000to 4.000, incl 0.045
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TABLE | (SI)
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization
Millimetres Millimetres
Up to 9.52,incl 0.25
Over 9.52to 12.70, incl 0.30
Over 12.70 to 15.88, incl 0.36
Quer 15.88 to 2540 _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
3.3.4.3.1 Limits for depth of decarburization of bars over 4.000-inches (101.60 mm) in nominal diameter
or distance between parallel sides shall be as agreed upon by purchaser and|vendor.
3.3.4.4 Decarburization of tubing to which 3.3.4.1 or 3.3:4.2 is not applicable shall be npt greater than
shown in [Table II.

TABLE I
Depth of
Decarburization
Nominal Wall Thickness Inch
Inches ID oD

Up to0.109,incl 0.008 0.015
Over 0.109to0 0.203, incl  0.010  0.020

Over D202+~ 0 400 0042 0 N25

mnel
OVOT O Z o0 t0 o ou1Ct O Aar= OO0

Over 0.400to0 0.600, incl  0.015  0.030
Over 0.600to 1.000, incl 0.017  0.035
Over 1.000 0.020 0.040
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3.3.4.5 Decarbur
scale or €
during he

when meagsured by a hardness method, is defined as the perpendicular distance

to the dep
measurer]
decarburi

When d
provide
0.005 in

3.3.4.5.1

3.4 Quality:
341

3.4.2 The produc
from foreigr

Steel shall e aircraft quality conforming to AMS-2301.

zation shall be measured by the microscopic methad or by Rockwell §
quivalent hardness testing method on hardened but untempered speq
bt treatment to prevent changes in surface carbon content. Depth of g

th under that surface below which thereds-no further increase in hard
hents shall be far enough away from any adjacent surface to be uninfl
vation or lack of decarburization thereon.

etermining the depth of decarburization, it is permissible to disregard

| the decarburization of suchyareas does not exceed the above limits
ch (0.13 mm) and the width is 0.065 inch (1.65 mm) or less.

[, as received by purchaser, shall be uniform in quality and condition,

materials and from imperfections detrimental to usage of the product.
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TABLE 11 (SI)
Depth of
Decarburization

Nominal Wall Thickness Millimetres
Millimetres ID oD
Up to 2.77,incl 0.20 0.38
Over 2.77to 5.16,incl 0.25 0.51
Over 5.16to 10.16, incl  0.30 0.64
Over 10.16to 15.24, incl 0.38 0.76
Over 15.24t0 25.40, incl 0.43 0.89
Over 25.40 0.51 1.02

buperficial 30-N
imens protected
lecarburization,
from the surface
ness. Such
uenced by any

ocal areas
by more than

sound, and free

nnnnnn

3.4.2.1 Bars and

shall, after removal of the standard machining allowance in accordance with AS1182, be free
from seams, laps, tears, and cracks open to the ground, turned, or polished surfaces.

3.4.3 Grain flow of die forgings, except in areas which contain flash-line end grain, shall follow the
general contour of the forgings showing no evidence of re-entrant grain flow.
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3.5

3.6

3.6.1

3.6.2

4. QUALITY ASS

41

4.2

4.3

4.3.1

43.2

433

4.4

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 feet (1.8 - 6.1 m) but not more than 10% of any shipment shall be
supplied in lengths shorter than 10 feet (3 m).

Tolerances:

Shall conform

to all applicable requirements of the following:

Bars: AMS-2254+-erMAM-2254-

Mechanical

Responsibility

The vendor of the product shall supply all samples for vendor’s tests and shall be r

performing al
confirmatory
this specificaf
Classification

Tests for all te
as applicable

Sampling ang

Shall be in ad

Bars and Tdibing: AMS<2370.

Forgings ar

URANCE PROVISIONS:

Tubing: AMS-2253 or MAM-2253.

for Inspection:

psponsible for

required tests. Purchaser reserves the right.to sample and to perform any
esting deemed necessary to ensure that the-product conforms to the fequirements of

jon.
of Tests:

chnical requirements are acceptance tests and shall be performed on

Testing:

cordance with the following:

d Forging Stock: AMS-2372.

each heat or lot

Samples fo

4 4 4 [ 0 AN ol ol Lo e 1 4 1 H
MMatlosunutiurc ratityg (v.o. 1) Stidil DT TUIl LTUSS=STLLHUTTAl SPTUITTITITS

btained from the

finished billet or suitable rerolled product representing the top and bottom of at least the first,

middle, and

Reports:

last usable ingot of each heat.

The vendor of bars, forgings, and mechanical tubing shall furnish with each shipment a report
showing the results of tests for chemical composition, macrostructure, grain size, hardenability, and
frequency-severity cleanliness rating of each heat. This report shall include the purchase order
number, lot number, AMS6342K, size, and quantity. If forgings are supplied, the part number and
the size and melt source of stock used to make the forgings shall also be included.
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