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ALUMINUM ALIOY CASTINGS, SAND
4.5Cu - 1.18i (295.0-7T6) :
Solution and Precipitation Heat Treated UNS A02950

l. SCOPE:

1.1 PForm: |This specification covers an aluminum alloy in the form|of sand
castings.

1.2 Application: Primarily for components where a combinat@on of moderate
strength, good ductility, and resistance to shock is,desired.
2. APPLICABLE DOCUMENTS: The following publicationg’,form a part of this

specifi¢ation to the extent gpecified herein. _The latest issue |of Aerospace
Material Specifications (AMS) shall apply. The applicable issud of other
documents shall be as specified in AMS 2350.

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, |Warrendale,

C\ PA 15(96.
J

2.1.1 BAerogpace Material Specifications:

2350 - Standards and Test Methods )

360 - Room Temperature Tensile Properties of Castings
635 - Radiographic Inspection

645 - Fluorescent Penetrant Inspection

646 - Contrast Dye Penetrant Inspection

694 - Repair‘Welding of Aerospace Castings

804 - Identification, Castings

AODO A3 A3 A3 A3 s

2.2 ASTM Pyblications: Available from American Society for Testing and
Materidls, <1916 Race Street, Philadelphia, PA 19103.

ASTM BS57——Tension—Testing—Wrought—and—Cast—Aluminum—eand—Magriesium-Alloy

. Products
ASTM E10 = Brinell Hardness of Metallic Materialsg
ASTM E34 - Chemical Analysis of Aluminum and Aluminum Alloys

ASTM E155 - Reference Radiographs for Inspection of Aluminum and Magnesium
Castings, Series III '

SAE Technical Board rules provide that: “‘Ali technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
4 mitment to conform to or be guided by any technical report. in formuiating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”

Copyright 1983 Society of Automotive Engineers, Inc.
Ali rights reserved Printed in U.S.A.
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2.3 U.S. Government Publications:
Publications and Forms Center,

2.3.1 PFederal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

2.3.2 Military Standards:

MIL-STD-649 - Aluminum and Magnesium Products,
— and Storage

3. TECHNICAL| REQUIREMENTS:

Available from Commanding Officer, Naval

5801 Tabor Avenue, Philadelphia,

PA 19120.

Preparation for Shipment

3.1 Compositlion: Shall conform to the following percentages.by weig] t,.

determined by wet chemical methods in accordance with ASTM E34,

Y

spectrographic methods in accordance with Federal Test Method Standard

No. 151, |Method 112, or by other analytical methods approved by

Copper

Silicon

Iron

Manganese

Zinc

Titanium
Magnesium

Other Impurities;
Other Impurities,
Aluminum

min max
4.
0

5
5

-—- 0.25

-- 0.03

each -- 0.05
total --  0.15
remainder

3.2 Conditiom: Solution and precipitation heat treated.

urchaser:

3.3 Castings Castings shall be produced in lots from metal conforming to 3.1.
Metal remelted-from previously analyzed ingot may be poured diredtly into

castings

Furnace or ladle additions of grain-refining elements

or alloys

are permissible. Unless otherwise agreed upon by purchaser and yendor,

molten m

’

itions of

foundry operating scrap (gates, sprues, risers, and rejected castings),
shall not be poured into castings unless first converted to ingot, analyzed,
and remelted or unless the composition of a sample taken after the last
addition to the melt has been found to conform to 3.1.

3.3.1 A melt shall be the metal withdrawn from a batch-furnace charge of 2000 1b
(900 kg) or less as melted for pouring castings or, when permitted by
purchaser, a melt shall be 4000 1b (1800 kg) or less of metal withdrawn
from one continuous furnace in not more. than 8 consecutive hours.
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3.3.2 A lot shall be all castings poured from a single melt in not more than 8

g

3.4

consecutive hours and solution and precipitation heat treat
heat treatment batch.
Cast Test Specimens: Chemical analysis specimens and tensile
shall be cast as follows:

Shall be cast from each melt
by purchaser and vendor.

Chemical Analysis Specimens:
a size and shape agreed upon

Tensile Specimens: Shall be cast with each lot of castings

eter at the reduced parallel gage section, and shall be
olds made with the regular foundry mix of sand, without

ings. If the metal for castings is given any treatment
ion of the metal so treated and, during such treatment,

as the molten metal for the castings.,\The temperature

during pouring of the specimens shall be .ndét lower than that

pounting of the castings.

Heat Treatment:

castings and representative tensile.specimens shall be soluti

ed in the same

specimens

and shall be of

, shall be of
(12.50 mm)

cast to size
using chills.

1 for the specimens shall be part of the melt whi¢hYis ysed for the

/| such as

ing or cooling and reheating, the metal for the' specimers shall be a

shall be

ed to the same maximum temperature and held for approxinately the same

of the metal
during

No specific heat treating instructions are sﬂSCified but

and
in 3.6.1 and

precig
") 3.6.2)
least
treatm
into 3

3 1 Solu

itation heat treated to produc¢e the properties specified

Recommended heat treatment is presented in 3.5.1 and 3
one set of tensile specimens shall, during each stage of
ent, be put into a batch-type furnace with each load of

.5.2. At
heat

castings or

continuous furnace(at intervals of not longer than 3 hdgurs.

tion Heat Treatment: Heat to 960°F + 10 (515°C + 5), ho

.5.
@ 12 h

3.5.2 Precd

r + 0.25, and gdench in hot (150° - 212°F (65° - 100°C))

ipitatiom)Heat Treatment: Heat to 310°F + 10 (155°C + §

5
") heat

3.6 Proper
accord

for 3 (-\6 hr, and cool in air.

ties't

1d at heat for

water.

), hold at

Castings and representative tensile specimens produced in

ance with 3.4.2 shall conform to the following requiremqnts:

3.6.1 Tens

ile Properties:

Shall be as follows, determined in accordance with

g ASTM B557; conformance to the requirements of 3.6.1.1 shall be used as
basis for acceptance of castings except when purchaser specifies that the

requirements of 3.6.1.2 apply:
3.6.1.1 Separately-Cast Specimens:
Tensile Strength, min 32,000 psi (220 MPa)
Yield Strength at 0.2% Offset, min 20,000 psi (140 MPa)
Elongation in 2 in. (50 mm) or 4D, min 3%
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3.6.1.2

3.6.1.2.1

Specimens Cut From Castings:
determined, the average of not less than four, and preferably 10,
specimens cut from thick and thin sections shall be as follows:

24,000 psi (165 MPa)
15,000 psi (105 MPa)
0.7%

Tensile Strength, min
Yield Strength at 0.2% Offset, min
Elongation in 2 in. (50 mm) or 4D, min

When properties other than those of 3.6.1.2 are required, tensile
specimens as in 4.3.4 taken in locations indicated on the drawing,

When tensile properties of castings are

f

b
r

6

a hardn
accor
of ha

3.7 Quality

3.7.1 Casti
condi
exter

3.7.1.1 Cas

3.7.2 Casti
speci
casti

will
to en
When
inspe

inspe

Radio

.2 Hardn

rom a casting chosen at random to represent the lot, sha
operties indicated on the drawing for such specimens.
quirements may be designated in accordance with AMS-236

pss: Castings, except at sprue and riser locations, sho
ess of 65 - 95 HB/10/500 or 70 - 100 HB/10/1000{\'determi
Hance with ASTM E10, but castings shall not belrejected
rdness if the tensile property requirements(of 3.6.1.2 a

ngs, as received by purchaser, shall“be uniform in quali
tion, sound, and free from foreign®“materials and from in
nal imperfections detrimental tovusage of the castings.

tings shall have smooth surfaces and shall be well clean
ngs shall be produced under radiographic control, unless

fied.
ngs in accordance with AMS 2635 until proper foundry tec

Bure maintenance of satisfactory quality.

specified; castings shall be subjected to fluorescent pe

ction’,in accordance with AMS 2646.

produce castings ‘free from harmful internal imperfectionE, is
establlished for each )part number and of production castings a

11 have the
Property
D .

11d have
hed in

bn the basis
re met.

Ly and
Fernal and

bd .

otherwise

This control shall consist of radiographic examination of

nique, which

necessary

hetrant

ction _in“accordance with AMS 2645 or to contrast dye pengtrant

graphic, flucrescent penetrant,contrastdye penetrant,—

and other

quality standards shall be as agreed upon by purchaser and vendor.
ASTM E155 may be used to define radiographic acceptance standards.

Castings shall not be repaired by peening, plugging, welding, or other
methods without written permission from purchaser. d

3.7.5.1 When permitted in writing by purchaser, defects in castings may be

g

3.7.6

removed and the castings repaired by welding in accordance with AMS 2694.

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.

I
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Re

sponsibility for Inspection: The vendor of castings shall supply all

samples for vendor's tests and shall be responsible for performing all

g re
re

quired tests. Results of such tests shall be reported to the purchaser as
quired by 4.5. Purchaser reserves the right to sample and to perform any

confirmatory testing deemed necessary to ensure that the castings conform to
the requirements of this specification.

4.2 C1

assification of Tests:

4.2.1

Acc4ptance Tests: Except as specified in 4.2.1.1, tests tojdetermine

g

4.2.1.1

conjormance to requirements for‘composition (3.1), tensile operties of
sepdrately-cast specimens (3.6.1.1), hardness (3.6.2); and ality (3.7)
are [classified as acceptance tests and shall be performed on each melt or
lot |as applicable.

Tansile properties of specimens cut from castings shall be| determined
orlly when specified by purchaser or when separately-cast specimens are
ndt available. Tensile properties of separately-cast speciimens need not
beg determined when tensile properties of specimens cut from castings are
dgtermined. ’

Prepgroduction Tests: Tests to determine conformance to all [technical

4.2.2.1

4.3 sampling: Shall be in accordance with the following:

requirements of this specificatién are classified as preproduction tests
and |[shall be performed prior to“or on the first-article shipment of a
casing to a purchaser, when*a’change in material or processfing, or both,
requires reapproval as in 4.4.2, and when purchaser deems confirmatory
tesHing to be required.

Fgr direct U.S. Military procurement, substantiating test gdata and, when
requested, preproduction test material shall be submitted [to the

cdgnizant agency as directed by the procuring activity, the contracting
offficer, or-.the request for procurement.

Two [chiemical analysis specimens in accordance with 3.4.1 froF each melt or

. h} - | e h Bl
a castrng—frcm—eaw TOT;,Or—POTIr,

Three tensile specimens in accordance with 3.4.2 from each lot.

Two preproduction castings in accordance with 4.4.1 of each part number.

One or more castings from each lot when properties are required from
specimens machined from castings. Specimens shall conform to ASTM B557
and shall be either 0.500 in. (12.50 mm) diameter at the reduced parallel
gage section, subsize specimens proportional to the standard, or standard
sheet-type specimens. For determining conformance to the requirements of
3.6.1.2.1, if specimen locations are not shown on the drawing, not less
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4.3.4

(Continued):

than four tensile specimens, two from the thickest section and two from
the thinnest section, shall be cut from a casting or castings from each
lot.

4.4 Approval:

4.4.2.

- Sample castings from new or reworked patterns and the casting procedure
shall be approved by purchaser before castings for production use are
suppld i

accegtable castings; these shall constitute the approved castfing procedure
and ghall be used for producing production castingss sary to make
any ange in parameters for the process control factors, venfor shall
submilt for reapproval a statement of the propo§ed changes in processing
and, when requested, sample test specimens, &astings, or bothl Production
castings incorporating the revised operations. shall not be shjiipped prior
to receipt of reapproval.

1 Control factors for producing castings include, but are not| limited to,
the| following:

Type of furnace

Furhace atmosphere

Gatfing and risering practdces
Fluking or oxide removal,*procedure
Pouring temperature (variation of +50°F (+30°C) from the established
limit is permissible) - -
Solfidification and /cooling procedures

Solution and precipitation heat treatment cycles
Clepning opexrations

Methods of( inspection

1.1 Apy of/the above process control factors for which parameters are
cpnsidered proprietary by the vendor may be assigned a codle
designation. Each variation in such parameters shall be assigned a
modified code designation.

4.5 Reports:

4.5.1
g

The vendor of castings shall furnish with each shipment three copies of a _

report showing the results of tests for chemical composition of at least
one casting or of separately-cast specimens from each melt and the results
of tests for tensile properties of separately-cast specimens representing
each lot or of specimens cut from castings from each lot and for hardness
of castings from each lot. This report shall include the purchase order
number, AMS 4231E, solution and precipitation heat treatment used, part
number, and quantity.

’/
@
~
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