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(Composition si
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AMS6345F is the result
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properties to the table
pyrometry (see 3.3.5.1

1. SCOPE

1.1 Form
This specification cove
1.500 inches (38.10 mr

1.2 Application

These products have f
limited to such applicat
is required in sections
heavier thicknesses.

2. APPLICABLE DO(Q

The issue of the follow
extent specified herein.
specified. When the ref
published issue of that
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rs an aircraft-quality, low-alloy steel in the form of sheet, strip, and pla
n) in thickness.
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ng documents-in effect on the date of the purchase order forms a part of

erenced decument has been cancelled and no superseding document has
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fe up to and including
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strength is required in
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pcific document issue is
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AMS2259

AMS2301

AMS2370

AMS2750

AMS2807

Chemical Check Analysis Limits, Wrought Low-Alloy and Carbon Steels

Steel Cleanliness, Aircraft Quality, Magnetic Particle Inspection Procedure

Pyrometry

Plate, and Aircraft Tubing

AS7766 Terms

2.2

Used in Aerospace Metals Specifications

ASTM Publications

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

Identification, Carbon and Low-Alloy Steels, Corrosion- and Heat-Resistant Steels and Alloys, Sheet, Strip,

Available from ASTM
Tel: 610-832-9585, ww]

ASTM A370  Mecha
ASTM A751 Chem
ASTM E112 Detern
ASTM E140 Hardne

Hardne
ASTME290 Bend T
ASTM E1077

2.3 Definitions
Terms used in AMS arg
3. TECHNICAL REQU
3.1

Composition

Composition shall conf

International, 100 Barr Harbor Drive, P.O. Box C700, West Conshoho
v.astm.org.

hical Testing of Steel Products
cal Analysis of Steel Products
ining Average Grain Size

ss Conversion Tables for Metals Relationship Among Brinell Hardness, Vick
ss, Superficial Hardness, Knoop Hardness, Scleroscope Hardness, and Le

esting of Material for Ductility

Estimafing the Depth of Decarburization of Steel Specimens

defined in AS7766.

JIREMENTS

by other analytical methods acceptable to the purchaser.

cken, PA 19428-2959,

ers Hardness, Rockwell
bb Hardness

brm to the percentages by weight shown in Table 1, determined in accordance with ASTM A751 or

3.1.1

Table 1 - Composition

Element Min Max
Carbon 0.28 0.33
Manganese 0.40 0.60
Silicon 0.15 0.35
Phosphorus - 0.025
Sulfur - 0.025
Chromium 0.80 1.10
Molybdenum 0.15 0.25
Nickel - 025
Copper - 035

or reported unless used to satisfy the average grain size requirements of 3.3.2.

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

The product shall be supplied in the following condition:

3.21

Sheet and Strip

Sheet and strip shall
normalized or otherwis

3.2.2 Plate

Hot rolled and normaliz
3.2.2.1 If allowed by
3.3 Properties

The product shall conf
with ASTM A370:

3.31

The long-transverse te
longitudinal tensile test

Tensile Properfies

e cold rolled, normalized or otherwise heat treated, and descaled it né
heat treated, and descaled.

ed or otherwise heat treated.

the purchaser, cold rolled and normalized or otherwise-h€at treated.

brm to the following requirements; hardness and tensile testing shall be p4g

nsile properties of the as-supplied product shall be as shown in Table 2
ng may be performed as permitted in AMS2370.

Table 2A - Minimum tensile properties!", inch/pound units

cessary; or hot rolled,

rformed in accordance

see 8.2). Alternatively,

Tensile Yield Strength Elongation in
Thickness Strength 0.2% Offset 2 Inches or 4D

Inches ksi ksi Percent
Upto 0.062, excl 95 75 8
0.062-to 0.125, incl 95 75 10
Dver 0125 to 0.1874, incl 95 75 12
Dverd0.1874 to 0.250, incl 90 70 15
Dver 0 250 ta 0750  incl a0 70 16
Over 0.750 to 1.500, incl 90 70 18

() Properties have been taken from MIL-S-18729, Condition N, and have not been
substantiated by AMS statistical methods.
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Table 2B - Minimum tensile properties(”, SI units

Tensile Yield Strength Elongation in
Thickness Strength 0.2% Offset 50.8 mm or 4D
Millimeters MPa MPa Percent

Upto 1.57, excl 655 517 8
1.57 to 3.18, incl 655 517 10
Over 3.18 to 4.760, incl 655 517 12
Over 4.760to 6.35, incl 621 483 15
Over 6.35 to 19.05, incl 621 483 16
Over 19.05 to 38.10, incl 621 483 18

() Properties have been taken from MIL-S-18729, Condition N, and have not been
substantiated by AMS statistical methods.

3.3.1.1  Mechanical g

between the
3.3.2 Average Auste
Average austenitic grai
3.3.2.1

The average

3.3.2.2 The product

the following

An acid soluble alu

A columbium (niob
3.3.3
Decarburization shall b
3.3.3.1  Metallograph

A cross section taken
metallographically at a

roperty Tequirementsfor product outsidethe—size rangecoveredby Tabte
purchaser and producer and reported per 4.4.2.

hitic Grain Size
N size shall be determined by either 3.3.2.1 or 3.3.2.2.
austenitic grain size shall be ASTM No. 5 or finer, deterinined in accordanc

bf a heat shall be considered to have an ASTM No, 5.or finer austenitic gra
are determined by heat analysis (see 8.5):

A total aluminum content of 0.020 to 0.050%

minum content of 0.015 to 0.050%

A vanadium content of 0.02 to 0.08%

um) content of 0.02 to 0.05%

Decarburization of Each Lot

e evaluated by one’of the methods of 3.3.3.1 or 3.3.3.2.
ic (Microseepic) Method

perpéndicular to the surface shall be prepared in accordance with ASTM
magnification not to exceed 200X. The sample shall not show a layer of cor

P shall be agreed upon

e with ASTM E112.

n size if one or more of

E1077 and examined
nplete (ferrite) or partial

decarburization excee

ing the limits of Table 3

3.3.3.2

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

Nominal Thickness Total Depth of Decarburization

Inches Inch

Up to 0.500, incl 0.015

Over 0.500 to 1.000, incl 0.025
Over 1.000 0.035

Table 3B - Maximum total depth of decarburization, SI units

Nominal Thickness Total Depth of Decarburization

3.3.3.3
decarburizati
is 0.065 inch
3.3.34 Inthecaseo
method shall
3.3.4 Bending

Product 0.750 inch (1
ASTM E290. Testing s
When visually examing
bend test of ASTM E29

Millimeters Millimeter
Up to 12.70, incl 0.38
Over 12.70 to 25.40, incl 0.64
Over 25.40 0.89

When determining the depth of decarburization, it is permissible to disregard’ loc
pn of such areas does not exceed the above limits by more than 0.005 inch (

(1.65 mm) or less.

govern.

0 shall govern.

Table 4 - Bend requirements

dispute, the total depth of decarburization determined usjng.the microindent

D.05 mm) and under in nominal thickness shall be transverse bend test
hall be performed at room temperature. Bend requirements shall be in ac
d, the specimen shall exhibit no cracking:*In case of dispute, the results of

bl areas provided the
0.13 mm) and the width

ation hardness traverse

ed in accordance with

cordance with Table 4.
tests using the guided

Nominal Thigkness Nominal Thickness Angle Bend Radius™
Inch Millimeters Deg Max
Up to 0.090, excl Up to 2.29, excl 180 151
0.090 to 0.1874, incl 229 to 4.760, incl 135 min 1.5t
Over 0.1874 to 0.250, incl Qver' 4.760 to 6.35, incl 90 min 15t
Over 0.250 to 0.750, incl Over 6.35 to 19.05, incl 90 min 15t

(M Bend radius is define

3.3.5 ResponsetoH

d as a bend-factor multiplied by the nominal thickness (t).

pat Tfeatment

3.3.5.1 Tensile Stren

gfh

Product 0.249 inch (6.32 mm) and under in nominal thickness shall have tensile strength not lower than 125 ksi (862 MPa),
or equivalent hardness (see 8.2), after being hardened by quenching in oil from 1600 °F £ 10 °F (871 °C = 6 °C) and
tempered for not less than 30 minutes at not lower than 900 °F (482 °C). Pyrometry shall be in accordance with AMS2750.

3.3.5.2 Hardness

Product shall develop the applicable minimum center hardness shown in Table 5, or equivalent (see 8.3), when hardened
by quenching in oil from 1600 °F £ 10 °F (871 °C £ 6 °C).
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3.4 Quality

Table 5 - Minimum hardness, as quenched

Nominal Thickness Nominal Thickness Hardness
Inches Millimeters HRC
Over 0.249 to 0.375, incl Over 6.32to 9.52,incl 42
Over 0.375 to 0.500, incl Over 9.52t0 12.70, incl 38
Over 0.500 to 0.625, incl Over 12.70 to 15.88, incl 32
Over 0.625 to 0.750, incl Over 15.88 to 19.05, incl 29
Over 0.750 to 0.875, incl Over 19.05 to 22.22, incl 27
Over 0.875 to 1.500, incl Over 22.22 to 38.10, incl 26

The product, as received by the purchaser, shall be uniform in quality and condition, sound, and free from foreign materials

and from imperfections

3.4.1 Steel shall be 3

3.5 Tolerances
Steel tolerances shall ¢
3.6 Exceptions
Any exceptions shall be
4. QUALITY ASSURA
4.1 Responsibility for
The producer of the pr¢
of all required tests. Th
to ensure that the prod
4.2 Classification of ]
421 Acceptance Te
Composition (see 3.1),
(see 3.3.3), bending (s

and tolerances (see 3.9
refining elements (see

detrimental to usage of the product.

ircraft-quality conforming to AMS2301.

onform to all applicable requirements of AMS2252.

authorized by the purchaser and reported as in4.4.2.

NCE PROVISIONS

Inspection

duct shall supply all samples for the producer’s tests and shall be responsi

purchaser reserves the right to'sample and to perform any confirmatory tes|
ct conforms to specified requirements.
[ests
Sts
conditionAsee 3.2), tensile properties (see 3.3.1), average grain size (see
be 3.3.4),response to heat treatment (see 3.3.5), frequency-severity cleanli

) areclassified as acceptance tests and shall be performed on each heat or |
B.3.2(2) are not present, the ASTM E112 grain size test (see 3.3.2.1) shall be

If process qualification

ble for the performance
ting deemed necessary

3.3.2), decarburization
ness rating (see 3.4.1),
bt as applicable. If grain
conducted on each lot.

in-accordance with AMS2301 has heen met the frequency-severity cles

nliness rating shall be

conducted on a periodic basis as defined in AMS2301.

4.2.2 Periodic Tests

If grain refining elements (see 3.3.2.2) are present, the ASTM E112 grain size test (see 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 the purchaser.

4.3 Sampling and Te

sting

Sampling and testing shall be in accordance with AMS2370.
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