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3. TECHNICAL REQUIREMENTS

3.1 Composition

Shall conform to the percentages by weight shown in Table 1, determined by wet chemical methods in accordance with
ASTM E34, by spectrochemical methods in accordance with ASTM E101, ASTM E227, ASTM E607, ASTM E1251, or by

other analytical methods acceptable to purchaser (see 3.4.1).

Table 1 — Composition

Element min max
Silicon -- 0.05
Iron -- 0.05
Copper 45 5.0
Manganese 0.20 0.50
Magnesium 0.20 0.30
Titanium 0.15 0.35
Silver 0.40 0.8
Other Elements, each -- 0.05
Other Elements, total -- 0.15
Aluminum remainder

3.1.1 Test results may be rounded in accordance with the "rounding off" method of ASTM E29.
3.2 Condition
Solution heat treated apd overaged to T7 temper (see AS1990).
3.3 Casting

Castings shall be prodficed from metal conforming to 3.1;"determined by analysis of a specimen (3.4.1) cast after the last
melt addition.

3.4 Test Specimens
3.4.1 Chemical Analysis Specimen

Shall be cast from each melt after theilast melt addition and shall be tested to qualify the melt lot |n accordance with 3.1.
Spectrochemical sampje shall be-prepared in accordance with ASTM E716.

3.4.2 Tensile Specinpens

Shall be cut from integrally-cast coupons. Each casting shall have two integrally-cast coupons to[be removed after heat
treatment, except as permitted in 3.4.2.1. One coupon shall remain with the casting in case reheat treatment and retesting
are necessary. Specimens shall conform to ASTM B557 or ASTM B557M, and shall be either 0.500 inch (12.70 mm)
diameter at the reduced parallel gage section, subsize specimens proportional to the standard, or standard sheet-type
specimens, as required by 3.6.1.

3.4.2.1 Integrally-cast coupons may be removed prior to heat treatment only if documented procedures ensure that the
coupons are marked with identification traceable to the casting and are heat treated with the corresponding
casting.
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3.5 Heat Treatment

Shall be in accordance with AMS2771, except as follows:

Castings and integrally-cast coupons shall be solution heat treated and overaged in accordance with AMS2771, except as
required by 3.5.1 and 3.5.2, to produce the properties specified in 3.6.1, 3.6.2, and 3.6.3 (see 8.2 and 8.4). For specific
castings, in lieu of the changes introduced by AMS4242C, it is permissible to continue using heat treating process
parameters which were previously approved in accordance with 4.4.

3.5.1 Solution Heat Treatment

Heat to 955 °F + 10 °F (513 °C = 6 °C) and soak for 2 hours + 0.25 hour, raise temperature to 980 °F + 10 °F (527 °C
+ 6 °C) and soak for not less than 14 hours and quench.

3.5.2 Precipitation Hpat Treatment to Overage

Soak at 370 °F £ 5 °F (188 °C + 3 °C) for 5 hours minimum and cool in air.
3.6  Properties
Castings and integrallytcast coupons shall conform to the following requirements:
3.6.1 Tensile Properties

Shall be as follows, determined in accordance with ASTM B557 or ASTM B557M:
3.6.1.1 Integrally-Cast Coupons

Shall have the properti€s shown in Table 2.

Table 2 - Minimum tensile properties

Property Value
Tensile Strength 62.0 ksi (427 MPa)
Yield Strengthrat 0.2% Offset 55.0 ksi (379 MPa)
Elongation.in 4D 5%

3.6.1.2 Specimens Cut from Castings
Tensile properties of specimens:cut from a casting or castings shall be as shown in Tables 3 and 4.

Table 3 - Minimum tensile properties for designated casting areas

Property Value
Tensile Strength 60.0 ksi (414 MPa)
Yield Strength at 0.2% Offset 50.0 ksi (345 MPa)
Elongation in 4D 3%

Table 4 - Minimum tensile properties for casting areas other than designated areas

Property Value
Tensile Strength 56.0 ksi (386 MPa)
Yield Strength at 0.2% Offset 48.0 ksi (331 MPa)

Elongation in 4D 2%
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3.6.1.2.1  When properties other than those of Table 3 or Table 4 are required, tensile specimens taken from locations
indicated on the drawing, from a casting or castings chosen at random to represent the lot, shall have the
properties indicated on the drawing for such specimens. Property requirements may be designated in
accordance with AMS2360.

3.6.2 Electrical Conductivity

Casting shall exhibit a minimum electrical conductivity of 31% IACS [International Annealed Copper Standard] (18 MS/m),
determined by the procedure of MIL-STD-1537.

3.6.3 Stress-Corrosion Resistance
A specimen as in 4.3.2.1, cut from the designated area of the casting or from an integrally-cast coupon, shall show no

evidence of stress-corrosion cracking when tested for 30 days in accordance with ASTM G44 at a stress of 37.5 ksi
(259 MPa) (see 8.3).

3.7 Quality

3.7.1 Castings, as feceived by purchaser, shall be uniform in quality and condition;” sound, [and free from foreign
materials and from imperfections detrimental to usage of the castings.

3.7.2 Radiographic ihspection of each casting shall be performed in accor@ance with ASTM E[1742/E1742M or other
method specified by purchaser. ASTM E155 shall be used to efine radiographic acgeptance standards in
accordance with Table 5.

Table 5 - Radiographic acceptance griteria (1) (2) (3) (4)
Radiograph Designated Othgr

Defect Indications Reference Areas Areals
Gas$ holes 11 1 2
Gas porosity (round) 1.21 1 3
Gas porosity (elongated) 1.22 1 3
Shrjnkage cavity 2.1 1 2
Shrjnkage porosity or sponge 2.2 1 2
Forgign material (less dense) 3.11 1 2
Forgign material (more(dense) 3.12 1 2
Sedregation o none nong
Cracks none nong
Colfl shuts none nong
Laps none nong¢
NOTES:
(1) [Maximum permissible radiograph in accordance with ASTM E155.
(2) LWhen two or more types of defects are indicated to an extent equal to or not

significantly better than the acceptance standards for respective defects, the parts shall
be rejected.

(3) When two or more types of defects are indicated and the predominating defect is not
significantly better than the acceptance standard, the part shall be considered
borderline and shall be reviewed for disposition by the cognizant engineering
personnel.

(4) Discrete indications of 0.015 inch (0.38 mm) or larger in maximum dimension are not
acceptable when closer than twice their maximum dimension to an edge or extremity of
a casting in a designated area, or when closer than their maximum dimension to an
edge or extremity in an undesignated area.

3.7.3 Each casting shall be subjected to fluorescent penetrant inspection in accordance with ASTM E1417/E1417M.
3.7.3.1 The fluorescent penetrant shall have a sensitivity greater than or equal to Level 2 in accordance with AMS2644.

3.7.3.2  Unless otherwise specified by purchaser, the following acceptance criteria shall apply:
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3.7.3.21

3.7.3.2.2

Linear indications, cold shuts, cracks, and seams are not acceptable.

Surface porosity is not acceptable if the individual pores are closer than twice their maximum dimension to an

edge or extremity of the casting or the pores form a linear indication; i.e., three or more are in a line and the
distance between each indication is less than twice the maximum dimension of either adjacent indication.

3.7.3.2.3

not acceptable.

3.7.4 Castings shall not be peened, plugged, or welded, unless authorized by purchaser.

3.74.1

purchaser may be used.

3.7.5

Any individual indication which is five times longer than it is wide shall be considered a linear indication and is

When authorized by purchaser, welding in accordance with AMS2694 or other welding program approved by

Castings shall not be impregnated, chemically treated, or coated to prevent leakage, unless specified or allowed

by written permission of purchaser designating the method to be used.

4. QUALITY ASSUR/

4.1 Responsibility fo
The vendor of casting
required tests. Purcha
ensure that the casting

4.2 Classification of

4.2.1 Acceptance Tg

Composition (3.1), tens
be performed to repres

4.2.2 Periodic Tests

Stress-corrosion resist
frequency of testing is

4.2.3 Preproduction

All technical requireménts are préproduction tests and shall be performed prior to or on the firs

casting to a purchaser
deems confirmatory tes

ANCE PROVISIONS

Inspection

5 shall supply all samples for vendor’s tests and shall be responsible for
ser reserves the right to sample and to perform any_€onfirmatory testing
5 conform to specified requirements.

[ests

sts

ile properties (3.6.1), electrical conductivity (3.6.2), and quality (3.7) are acc
ent each melt, or lot as applicable.

hnce (3.6.3) is a periodic test and shall be performed at a frequency selecte)
Epecified by purchaser.

Tests

when achange in material and/or processing requires reapproval as in 4.4.
ting t0-be required.

the performance of all
deemed necessary to

bptance tests and shall

d by the vendor unless

t-article shipment of a
P, and when purchaser

4.3 Sampling and Te

sting

Shall be in accordance
43.1
43.1.1

43.1.2
frequency:

43.1.21

with the following:

For Acceptance Tests

First 30 Castings Received

One chemical analysis specimen in accordance with 3.4.1 from each melt for conformance to 3.1.

The destructive testing of castings for the evaluation of excised tensile specimen shall occur at the following

One casting from each 10 production castings shall be selected for destructive testing in accordance with the requirements

of 3.6.1.2.
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43.1.2.2

Castings Received Thereafter

If no failure occurs in 4.3.1.2.1, one casting from each 25 production castings consecutively received thereafter. If a failure
occurs, the test frequency shall revert to one from each 10 production castings from the next 30 castings received.

43.1.3

43.1.4

43.1.5

4.3.2

As agreed upon by purchaser and vendor and the following:

4.3.2.1 Specimens fpr stress-corrosion tests shall be round specimens, not less than 0.250.ineh
in the reduged section. Whenever practicable, specimens shall be taken from' the dg
casting as shown on the engineering drawing. Specimens from integrally-cast gotipons 3
the casting does not permit excision of a 0.250 inch (6.35 mm) diameter specimen.

4.4 Approval

4.4.1 Sample castings from new or reworked tooling (i.e., patterns, molds;dies, etc.) and the cas

4.4.2

4421

Type of furnace
Furnace atmosphere
Alloy additions, fluxing,
Gating and risering pragtices
Mold composition and
Core composition and
Metal pouring temperafure

An integrally-cast coupon from each casting for tensile testing in accordance with 3.6.1.1.

Each casting for radiographic and fluorescent penetrant inspection in accordance with Section 3.7.

An integrally-cast coupon from each casting for electrical conductivity testing in accordance with 3.6.2.

For Periodic Tests and Preproduction Tests

approved by gurchaser before castings for production use are. supplied, unless such 3
purchaser.

Vendor shall eptablish, for production of sample castingsof.each part number, parameters
factors which Will produce acceptable castings; these shall constitute the approved casting
used for prodycing production castings. If necessarydo make any change in parameters
factors, vendor shall submit for reapproval a statement of the proposed changes in

requested, integrally-cast coupons and/or sample castings. Production castings incq
operations shajl not be shipped prior to receiptiof reapproval.

Control factgrs for producing castings include, but are not limited to, the following. Sup
identify tolerances, ranges, and/or.control limits, as applicable:

deoxidationyand gas removal procedures

Molding practice
abrication method, when applicable

(6.35 mm) in diameter
esignated areas of the
re acceptable if size of

ting procedure shall be
\pproval be waived by

for the process control
procedure and shall be
for the process control
processing and, when
rporating the revised

blier's procedures shall

Solidification and cooling procedures

Melt hold time

Solution and precipitation heat treat cycles
Cleaning operations

Straightening procedure, when applicable
Methods of inspection.

44211

Any of the above process control factors for which parameters are considered proprietary by the vendor may

be assigned a code designation. Each variation in such parameters shall be assigned a modified code

designation.
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4.5 Reports

The vendor of castings shall furnish with each shipment a report showing the results of tests for composition of each melt,
tensile properties of attached specimens representing each casting and of specimens cut from casting, if applicable, and
fluorescent penetrant and radiographic inspection of each casting by serial number. This report shall include the purchase
order number, inspection lot number, AMS4242C, part number, and quantity.

Retesting

accordance with ASTM B557 or ASTM B557M.

Replacement testing and retesting of tensile specimens machined from integrally-cast coupons shall be in

Testing is required of an integrally-cast coupon after reheat treatment. The replacem

taken from the second coupon which has remained with the casting through the reheat tre

ens Excised From Castings

of tensile specimens shall be allowed in accordance with ASTM B557 or

machining, imcorrect test procedure, malfunction of test equipment, or fracture location.

4.6 Resampling and

4.6.1 Cast Coupons

46.1.1

46.1.2

4.6.2 Tensile Speci

4.6.2.1 Replaceme

4.6.2.2 Retesting o
ASTM B557
obtain adjac
Failure of a
purchaser c
tensile test 0

4.6.2.3 All retest ten

original test.
5. PREPARATION F(
5.1 Identification

Shall be in accordance

a tensile specimen excised from a casting shall/be in accordance
M. Retesting shall be permitted by testing two adjacent specimens. Shoul
eNnt specimens, or if a replacement specimencalso fails, two additional cg

nsile specimen in a second casting shall because to consider the lot of cg

e
lntacted for material review action. All castings shipped and in process sin

f a casting shall be reviewed for dispositien.

sile specimens shall be located to_represent as nearly as possible the qug

DR DELIVERY

with AMS2804,

cated on.the engineering drawing. The serial number shall be used only onc
hg of & particular part.

Isolated flaws that are discernible:by production radiography may be avoided|

ent specimen shall be
at process.

IASTM B557M for poor

with ASTM B557 or
d it not be possible to
stings shall be tested.
stings suspect and the
ce the last acceptable

lity of the metal of the

hall be identifred by legible raised figures with part number, foundry identification, and serial number

e to provide traceability

ccepted by radiographic inspection shall be ink stamped in accordance with 4

ASTM E1742/E1742M.

5.1.1 Each casting s
in the area ind
to the processi

5.1.2 Each casting a

5.1.3

5.14
number.

5.1.5

5.1.6

The heat treat batch and melt number shall be traceable through the serial number.

Each casting accepted by penetrant inspection shall be ink stamped in accordance with ASTM E1417/E1417M.

Integrally-cast coupons shall be identified by a vibroetched serial number corresponding with the casting serial

When impregnation is permitted by purchaser, impregnated castings shall be marked "IMP" by ink stamp.
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