SAE Aerospace Qiﬁggr’AALCE SAE AMS2375 | REV.D
Issued 1969-05
SPECIFICATION Revised 2007-06
Reaffirmed 2012-04
Superseding AMS2375C

Control of Forgings Requiring First Article Approval

AMS2375D has beenr

1. SCOPE

1.1 Purpose

This specification coV

1.2 Application

This procedure has b
that production lots a
the forging originally g

2. APPLICABLE DO

The issue of the follo
extent specified herei
is specified. When th
last published issue o

21 ASTM Publicati

Available from ASTM

Tel: 610-832-9585, w

ASTME 3

3. TECHNICAL RECQ

RATIONALE

eaffirmed to comply with the SAE five-year review policy.

ben used typically for forgings which require preproduetion’ approval and where
e of essentially the same metallurgical quality and:are produced by the sams
ualified.

CUMENTS

ving documents in effect on the date wfthe purchase order forms a part of
. The supplier may work to a subsequent revision of a document unless a s
b referenced document has been*cancelled and no superseding document h
that document shall apply.

DNS

ww.astm.org.
Preparation-of Metallographic Specimens

PUIREMENTS

3.1 Forging Stock

3.1.1

lers procedures for obtaining first-article (preproduction) approval offorgings fnd the controls to be
exercised in producing subsequent production forgings.

assurance is required
basic procedures as

cific document issue
s been specified, the

tl!{;s specification to the

International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohoclen, PA 19428-2959,

The forging vendor shall determine that the forging stock conforms to the applicable material specification and will
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3.1.2 When specified, forging stock shall be procured from sources approved by purchaser of the forgings.
3.2 Preproduction Forgings
3.2.1 Procedure

The forging vendor shall produce and heat treat to final condition one or more preproduction forgings and shall test a
forging or sections thereof to determine conformance to all requirements of the material specification, the drawing, and any
additional requirements specified by purchaser. The preproduction forgings shall be made by the same practices to be
used on production forgings and, unless otherwise specified, may be produced as part of the initial production run. A
duplicate preproduction forging or the remaining section of such forgings shall be submitted to purchaser for confirmatory
testing, when requested.

3.2.1.1  When forgings are to be supplied in other than the final heat treated condition, the test fojfging(s) shall be heat
treated to the final heat treated condition of the part. If the as-forged section size is too.lafge to achieve proper
heat treatiqnent response, the forging, or a section thereof, shall be machined to‘ayconfiguration of the same
equivalent[round as that of the heaviest section of the heat treat configuration.

3.2.1.1.1  If the finpl heat treated condition of the forgings requires a tensile strength-of 200 ksi (1379 MPa) or higher,
and the forgings are supplied in a different condition, the vendor may excise oversize tegt coupons from such
forgings| Such coupons shall be given the final heat treatment prior {0 machining to specifnen size for testing.

3.2.2 Specimen Lgcations

The location(s) of cqupons that are to be taken for mechanical property tests and the sections for gfain flow examination
shall be as specified |by purchaser. The forging vendor shall performthe required tests on specimens [from these locations.
If locations are not gpecified, the forging vendor shall select representative areas for testing and, when required, shall
obtain concurrence ¢f purchaser. Mechanical property test spesimens shall be taken in the transversie direction whenever
practicable unless only longitudinal properties are specified if\the material specification.

3.2.3 Properties

3.2.3.1  Grain Flow

A representative fording shall be sectionedwas-indicated on the drawing and the sections suitably etched to show the grain
flow. Photographs stjowing the grain flow pattern shall be made of each section and the photographg shall be identified to
indicate the correspgnding sections in\the forging. The grain flow shall conform to the requirementg of the drawing and
good forging practicg consistent with the part shape, without reentrant flow lines. When the specified alloy is not conducive
to good grain flow determinatiori/a" substitute alloy or melting practice showing good grain flow apd having equivalent
forgability shall be sybstituted.and so indicated in the test report.

3.2.3.2 Hardness

Hardness surveys s
3.2.33  Microstructure

Sections shall be taken from the fully heat-treated forging at the center of the heaviest usable section and at the surface of
the heaviest and thinnest sections and prepared for metallographic examination in accordance with ASTM E 3. There shall
not be any detrimental microstructural abnormalities related to improper forging or heat treating practice or to forging stock
quality. Photographs of the microstructures shall be submitted to purchaser and any abnormal microstructural conditions
identified.

3.2.3.4 Mechanical Properties

Test specimens from the representative forging(s) shall meet the specified mechanical properties for the part in the final
heat treated condition.
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3.3 Process Control Factors

Process control factors (See 4.4.2.1), established for producing forgings of each part number, shall be submitted with the
results of tests on the preproduction forging(s); when permitted by purchaser, the process control factors need not be
submitted with the test results but shall be kept on file for review by purchaser.

3.4  Production Forgings

Shall be produced using the same operations, practices, and process control factors used on the approved preproduction
forging(s) (See 4.2.2.1.2).

3.4.1 Production forgings shall not be shipped until the forging vendor has received written approval of the preproduction

forging(s), upess—preshipmentapprovaHs-waived-by-purchaser
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421 Acceptance [Tests
Tests of forging stogk and forgings to determine conformance\to” applicable requirements of the inaterial specification
(3.2.1) and to any adiditional requirements specified by purchaser are acceptance tests and shall b?performed on each
heat or lot, as appliqable. Such tests of forging stock shall\be performed prior to use of a new heaf or lot for production
forgings.

42.2 Preproductign Tests
Tests of preprodurj
specification, to re
properties (3.2.3.4),
conducted under the

ion forgings to determine, conformance to all applicable technical requiremgnts of the material
uirements for grain_flow (3.2.3.1), hardness (3.2.3.2), microstructure (3.2.3|3), and mechanical
and to any additional requirements specified by purchaser are preproduction tests and shall be
following circumstances:

4.2.21 The first production of a‘mew forging.

42211 Atanytime a ghange is made in forging design or in process control factors (4.4.2).

42212 Forger ghall) obtain purchaser's concurrence on changes that are deemed not to affe

results.

Ct preproduction test

4.3 Sampling and Testing

Shall be as follows; a lot shall be all forgings of the same part number or configuration, opposite hands being considered
one configuration, produced from the same heat of forging stock, heated and forged in the same manner, and heat treated
in a continuous furnace or in a series of batch-type furnace operations with no change in furnace settings or interruption of
power.
4.3.1 For Acceptance Tests

As specified on forging drawing, material specification, or quality assurance specification. For forgings supplied in the final
heat treat condition, one forging from each lot shall be subjected to destructive testing. On forgings that contain a test

prolongation, each prolongation shall be tested unless a sampling plan is agreed upon by purchaser and vendor. Each
prolongation, and the forging it represents, shall be given a serial number for identification.
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43.2

For Preproduction Tests

As specified in Section 3, tests shall be performed on the first production of a new forging by a vendor and following any
change in configuration or forging design.

44 Approval

441

Preproduction forgings and the forging procedure shall be approved by purchaser before production forgings are
supplied, unless preproduction approval is waived by purchaser. Neither the approval of preproduction forgings
and procedures nor the waiver of preproduction approval shall relieve the forging vendor of responsibility for

continued conformance to all requirements.

442 The forging wer al-establish—fer-eash raRberer-configuration—parameters—forprpcess control factors
that will produce forgings conforming to the requirements of this specification and the material specification. These
control factofs shall constitute the approved manufacturing procedures and shall be used fof production forgings.
If necessary|to make any change in parameters for process control factors, the fofging vepdor shall submit for
reapproval 4 statement of the proposed changes and, when requested, perform-preprodugtion tests of revised
forgings. Prpduction forgings incorporating the revised operations shall not{be shippeq prior to receipt of
reapproval upless prior approval is waived by purchaser.
44.21 Process control factors for producing forgings include, but are not limited to, the following:
Type (ingdt, bloom, billet, or bar), nominal size (cross-sectional*area), shape, and nominjal multiple-weight of
forging stock; rounds and round-corner-squares of the same nominal cross-sectional|area are considered
the same shape
Inspection|and qualification of forging stock
Processing sequence or number of operations that would result in different cross-sectional|structure, grain flow,
or working of the metal
Type of foijging equipment (press, hammer, ring roll,¢etc.)
Descriptiof of die configuration, dimensions, and forging pressure
Thermal parameters, including heating of stock-for forging, annealing, and heat treatment of forgings
Stress relig¢f procedures, when applicable
Protective ptmosphere and/or coatings
Cleaning dperations (e.g., chemical descaling, blasting)
Inspection|procedures
44211 Any of the above process (control factors for which parameters are considered proprietafy by the vendor may
be assighed a code designation. Each variation in such factors shall be assigned a modified code designation.
The venglor shall maintain complete records of all proprietary processes and factors.

4.5 Records

4.5.1 Maintenancq of Facilities

Each forging vendor shall keep records demonstrating that the facilities used to produce, control, measure, and test
forging stock and forgings during manufacture and inspection are properly maintained and are checked for accuracy at
stated intervals against acceptable standards for accuracy. Records shall be maintained on file for not less than seven
years, unless otherwise specified by purchaser.

452

Process Instructions

For each forging part number or configuration, opposite hands being considered a single configuration, the forging vendor
shall prepare and maintain documented instructions defining the processing methods and routing in manufacturing and
inspection cycles.
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