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RATIONALE

AMS2310F has been reaffirmed to comply with the SAE five-year review policy.

1. SCOPE:

This specification covers procedures for sampling and testing aircraft-quality, special gircraft-
quality, and premiium aircraft-quality steels requiring transverse tensile property testing.

2. APPLICABLE DQCUMENTS:

The issue of the following documents in effect on the date of the purchase order formg a part of
this specification fo the extent specified herein. The supplier'may work to a subsequernt revision of
a document unlegs a specific document issue is specified. When the referenced document has
been cancelled apd no superseding document has been specified, the last published issue of that
document shall apply.

2.1 ASTM Publications:

Available from ASTM International, 100 Barr Harbor Drive, P. O. Box C700, West
Conshohocken| PA 19428-2959, Tel: 610-832-9585, www.astm.org.

ASTM A 370 Mechahical Testing of Steel Products

SAE Technical Standards 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.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and

suggestions.
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3. TECHNICAL REQUIREMENTS:

3.1 Sampling:

Samples shall be selected as in 3.1.1 through 3.1.6. Samples shall be full cross-sections, not
less than 3/4 inch (19 mm) thick, taken from the largest size billet or bar for which the steel is to
be qualified but before reduction to under 5 inches (127 mm) in diameter or least distance
between parallel sides. Each sample, except those from individual billets or bars, shall be
identified with its location in the ingot/remelt ingot and, when known, the ingot number and the
ingot position in the heat. Specimens prepared as in 3.2 and tested as in 3.3 shall meet the

specifie

l requirements.

3.1.1 Heat Qualification: When the product of an entire heat is to be qualified, sa

taken

ps follows; sampling is different for heats made from top poured ingo

from bottom poured ingots/electrodes:

3.1.11 Pou
orb
end

3.1.1.2 For

3.1.1.2.1 On

3.1.1.22 Th

ing Sequence Known: When the pouring sequence.s known and tra
rs to ingot/remelt ingot position has been maintained, samples shall
of billets or bars representing the following pasitions:

Heats Produced From Top Poured Ingots/Electrodes:

the pouring sequence.

3.1.1.2.3 Ten or More Ingots/Electrodes: Top and bottom of the first, middle, and
elgctrode in the pouring'sequence.

3.1.1.3 For

Heats Produced-From Bottom Poured Ingots/Electrodes: For each pl

poured, a top and:a bottom of resulting ingots or remelted ingots.

3.1.2 Partia
be qu3
in thos

mples shall be
s/electrodes and

ceability of billets
be taken from one

e or Two Ingot Electrodes: Top and-bottom of each ingot/remelted ingot.

Iree to Nine Ingots/Electrodes:«Top and bottom of the first and last indot or electrode in

last ingot or

te (cluster)

Heat Qualification: When the product of only some ingots/electrodeq from a heat is to
lified;.samples shall be taken from one end of billets or bars representing the positions
e-ingots or remelted ingots specified in 3.1.1.1 when pouring sequence is known. When

only a portion of an ingot or remelted ingot is o be qualified, samples shall be taken from one
end of billets or bars representing the top and bottom of that portion of the ingot or remelted

ingot.

3.1.3 Billet or Bar Qualification: If the product of an entire heat is not qualified as in 3.1.1, or the
product of a portion of a heat is not qualified as in 3.1.2, or if traceability to ingot/remelt ingot
position has not been maintained, samples shall be taken from both ends of each billet or bar
to be qualified.
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3.1.4 Multiple Size Qualifications: If the product of a heat or portion of a heat is qualified at one size,
that heat or portion of a heat will be considered qualified for any size of smaller crosssectional
area without additional testing if the results of the original tests meet the requirements
specified for the smaller size, unless purchaser specifies that each size be tested for
qualification.

3.1.5

Products from a heat qualified to the requirements of a specification requiring premium

aircraft-quality steel may be supplied, without retesting, to a specification requiring aircraft-
quality or special aircraft-quality steel of the same basic composition.

When
qualifi
cutting

3.2 Specimen Preparation:

The sanmples obtained as in 3.1 shall be heat treated as spécified in the mate

Tensile

3.2.2 an
3.2.1 Aircraf
produ
showrn
inches
the thi
locate
3.2.1.1 Stan
speq
(12.]

3.2.2 Premi
locatig
locatia
width

the material specification requires that samples be forged to specific
cation, or when specified by purchaser, the steel shall be forged to'th
samples.

specimens shall be prepared from the heat treated,samples as speci
d tested as in 3.3.

t-Quality and Special Aircraft-Quality Steels: From each sample from
', two tensile specimens conforming to*ASTM A 370 shall be taken fi
in Figure 1. Specimens from rectangular product having a nominal t
(114 mm) or over shall be taken-atthe 1/4 and 3/4 width locations a
ckness. For nominal thicknesses under 4.5 inches (114 mm), sample
d in the long-transverse diregtion.

dard 0.500 inch (12.70 mm) diameter tensile specimens are preferre
imens not less than.0.250 inch (6.35 mm) in diameter may be used.
0 mm) diameter specimen shall be used in any referee tests.

im Aircraft-Quality Steels: Specimens shall be prepared as in 3.2.1 ¢
n of specimens from round or square product shall be as shown in F
n of specimens from rectangular product shall be adjacent to the mid
ine;

size for
at size before

rial specification.
ied in 3.2.1 or

round or square
om the locations
nickness of 4.5
the midpoint of

s shall be similarly

d but sub-size
The 0.500 inch

xcept that the
gure 2, and the
-thickness or mid-

3.3 Testing:

Each specimen prepared as in 3.2 shall be tested in accordance with ASTM A 370 to determine

conform

3.3.1

ance to specified requirements.

Test Validity: If it can be shown that failure of any specimen to meet specified requirements is

due to improper specimen preparation, heat treatment, or testing technique, an additional
cross-section may be taken immediately adjacent to the section from which the failed
specimen was taken. Results of tests of specimens from this section may be used in lieu of
those from which the invalid specimens were obtained without resorting to the resampling and

retesti

ng provisions of 4.2.
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4. QUALITY ASSURANCE PROVISIONS:

Shall be in accordance with requirements of the applicable material specification except as
follows:

4.1

4.2

4.2.1

4.2.1

4.2.1

4.2.1

4.2.1

2 The
accqrdance with provisions of 3.1.1 through 3.1.6 and 3.2. If both specim
retegted test locations.meet specified requirements, that product shall be

3 Ifre

4

Reports

The vendor of the product shall include in the report required by the material specification for
each shipment the results of tests for transverse tensile properties of each specimen; results

shall be
known,

specime
treatme

Resampgling and Retesting:

Heat Qonsisting of Three or More Top Poured Ingots/Ele¢trodes Where Po
Known: If either specimen from any cross-section fails-{o.meet the requiren
hble material specification, the heat may be resampled and retested as follows:

applic

.1 An ddditional cross-section shall be cut from one end of billet or bar reprg

avai

origipal nonconforming ingot/remelted ingot. Specimens shall be prepare

sect

meef specified requirements, all product of the heat, except billets and b3
nongonforming ingot/remelted inget, shall be acceptable.

identified with the cross-section from which each specimen was obta

ined and, when

he location in the ingot, the ingot number, and the ingot position in.th
n size used shall be reported. If the material specification presents-a
ht, the report shall detail the heat treatment used to qualify thestock.

able ingots/remelted ingots most immediately adjacent in pouring se

ons as in 3.2 and tested as in 3.3.\lf both specimens from each of th¢

original nonconforming ingot/remelted ingot may be cropped and retd

ests of the eriginal nonconforming ingot/remelt ingot as in 4.2.1.2 me

e heat. The tensile
ny options for heat

iring Sequence Is
ents of the

senting the two
uence to the

i from these cross-
pse cross-sections
rs from the original

psted in
bns from the
acceptable.

et requirements of

the applicable material specification, all ingots/remelt ingots in the heat shall be cropped the

same amount unless tests of product from adjacent ingots/remelt ingots g
confprm-io.specified requirements.

sin4.2.1.1

If any Specimen from the cross-sections tested as in 4.2.7T.7T Tails o meet specified

requirements, the billets or bars from those ingots/remelt ingots may be cropped and dealt
with in accordance with provisions of 3.1.1 through 3.1.6 and 3.2. If both specimens from
each end of any billet or bar meet specified requirements, that billet or bar shall be
acceptable.
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4.2.2 Heat Consisting of Ingots/Remelted Ingots Produced From Bottom Poured Ingots/Electrodes:

4221

4222

Shall be as follows:

An additional cross-section shall be cut from the applicable end(s) of bille
representing a second ingot/electrode cast on the same plate as the origi

t or bar
nal nonconforming

ingot/remelted ingot. Specimens shall be prepared from respective test location(s) (top
and/or bottom) as in 3.2 and tested as in 3.3. If both specimens from the cross section meet
specified requirements, all product of the heat, except billets and bars from the original

nonconforming ingot/remelt ingot, shall be acceptable.

The [original nonconforming ingot/remelt ingot may be cropped and retest
with|provisions of 3.1.1 through 3.1.6 and 3.2. If both specimens fromthe
location meet specified requirements, that product shall be acceptable.

ed in accordance
retested test

4.2.2.3 If refests of the original nonconforming test location as in 4.2.2,2 meet requirements of the
appljcable material specification, all ingots/remelt ingots inthe heat shall pe cropped the
samge amount unless tests of product from the second ingot as in 4.2.2.1 conform to
spegified requirements.

4.2.2.4 If any specimen from cross-sections tested as in'4:2.2.1 fails to meet spegified

423

4.2.31

4.2.3.2

requirements, the billets or bars from those ingots/remelt ingots may be ¢
with|in accordance with provisions of 3.1.1 through 3.1.6 and 3.2. If both
the retested test location meet specified-requirements, that product shall

Heat Qualified in Part or Pouring Seqtence Not Known: If either specimen
section of any ingot/remelt ingot fails to meet requirements of the applicablé
specification, that ingot/remelt ingot may be resampled and retested as follg

An gdditional cross-section shall be cut from the opposite end of the billet
tested. Specimens fromthis cross-section shall be prepared as in 3.2 ang
both| specimens meet’specified requirements, the remaining portion of thz
ingo}, excluding-the retested billet or bar, shall be acceptable. The reteste
then[ be individually qualified as in 4.2.4 except that only the cropped end
resampled-and retested.

ropped and dealt
specimens from
be acceptable.

from any cross-
e material
DWS:

or bar previously
tested as in 3.3. If
it ingot/remelt

d billet or bar may
need be

If onefor*both specimens from the additional cross-section of 4.2.3.1 fails
requirements, the billet or bar from which that cross-section was taken s

The remaining billets or bars from that ingot/remelt ingot may be cropped
retested as in 3.1.3.

to meet specified
all be rejected.
if desired and

4.2.4 Billets or Bars Individually Qualified: If one or both specimens from only one end of the billet

or bar fails to meet specified requirements, that billet or bar may be cropped, resampled as in
3.2, and retested as in 3.3. If one or both specimens from both ends of the billet or bar fails to
meet specified requirements, no additional resampling and retesting will be permitted.
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5. PREPARATION FOR DELIVERY:

8.

8.1

8.2

8.3

8.4

8.5

Not applicable.

ACKNOWLEDGMENT:

A vendor shall mention this specification number and its revision letter in all quotations and when
acknowledging purchase orders.

REJECTI

NS:

Steel not ¢onforming to this specification, or to modifications authorized by pur
subject to[rejection.

NOTES:

A change bar (l) located in the left margin is for the convenience of the user i
where t}chnical revisions, not editorial changes, have been’' made to the prey

specific
specific

Terms ysed in AMS are clarified in ARP1917:

Dimensions and properties in inch/pound units and the Fahrenheit temperatu
dimensipns and properties in Sl units:and the Celsius temperatures are show
approximate equivalents of the primary units and are presented only for infor

Purchage documents should-specify not less than the following:

Applical

Key Words:

Steel, qualification sampling, testing, transverse tensile properties

tion. An (R) symbol to the left of the document title indicates a comp
tion, including technical revisions. Change‘bars and (R) are not usec
publicatlons, nor in specifications that contain editorial changes only.

le material specification, and AMS 2310F
If applicable (See 3;1:6), the unique test size.

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE "E"

chaser, will be

N locating areas
jous issue of this
ete revision of the
| in original

res are primary;
n as the
mation.
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