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AMS 4231G SAE AMS 4231G
1. SCOPE:
1.1 Form: This specification covers an aluminum alloy in the form of sand

1.2

castings.

Application:

strengt

h, good ductility, and resistance to shock is desired.

2. APPLICABLE DOCUMENTS:

SAE Pujplications:

£3 000t tha aosxtaant oo o2 fiad basraosa Tha lotaoct 21cocitg o-Ff

Primarily for components where a combination of moderate

The following publications form a part of this

asetan t
Ot O C— O T oS P Tt o O o o1 T o—Tratoot—Toout—0T

Specifications (AMS) shall apply. The applicable issue (0
ts shall be as specified in AMS 2350.

D6.

Aeroslpace Material Specifications:

AMS 2350 - Standards and Test Methods

AMS 2360 - Room Temperature Tensile Properties of Castings
AMS 2635 - Radiographic Inspection

AMS 2645 - Fluorescent Penetrant Inspection

646 - Contrast Dye Penetrant Inspection
0694 - Repair Welding of Aerospate Castings

AMS 2804 - Identification, Castings

ASTM Publications: Available from™ American Society for Testing ard

Materialls, 1916 Race Street, -Rhiladelphia, PA 19103.

ASTM B}57 - Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy

Castings, Series III

vernfivent Publications: Available from Commanding Officer,

ionyand Forms Center, 5801 Tabor Avenue, Philadelphia, PA

Products
D - Brinell Hardness of Metallic Materials
i - Chemical ,Analysis of Aluminum and Aluminum Alloys
55 - Referefice” Radiographs for Inspection of Aluminum and Magnesium

Aerospace
f other

Available from SAE, 400 Commonwealth Drive, W4rrendale,

Naval
19120.

Federal Standards:

specific
Material
documen
2.1
PA 150
2.1.1
AMS
AMS
2.2
ASTM El
ASTM E3
ASTM E
2.3 U.S. Go
Publicat
2.3.1
Feder
2.3.2

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

Military Standards:

MIL-STD-649 - Aluminum and Magnesium Products, Preparation for Shipment

and Storage
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3.

TECHNICAL REQUIREMENTS:

3.1

Composition:

Shall conform to the following percentages by weight,

determined by wet chemical methods in accordance with ASTM E34, by
spectrographic methods in accordance with Federal Test Method Standard

No.

3.2

3.3

Metal r

castingp

molten

foundry

shall n

and ren]
additioq

3.3.1 A me
(900
purch

from

3.3.2 A lot
g conse
heat

34 Cast Te

Conditi

Castingp:

151, Method 112, or by other analytical methods approved by purchaser:

Copper

Silicon

Iron

Manganese

Zinc

Titanium

Magnesium

Other Impurities, each
Other Impurities, total
Aluminum

S B
wn P

o

.35
.36
(25
.03
.05
.15
rémainder

SO DO OO — —

pn: Solution and precipitation heat*treated.

bmelted from previously analyzed ingot may be poured direc

p .

Unless otherwise -agreed upon by purchaser and ve

operating scrap (gates, sprues, risers, and rejected casti
t be poured into caStings unless first converted to ingot,

to the melt hassheen found to conform to 3.1.
t shall be thewmetal withdrawn from a batch-furnace charge

kg) or lesswas melted for pouring castings or, when permitt
hser, a mglt shall be 4000 1b (1800 kg) or less of metal wif

shall~be all castings poured from a single melt in not mor
cutive hours and solution and precipitation heat treated in

Castings shall be produced in"lots from metal conformin

Furnace or ladle additions<f grain-refining elements o
are perthissible.
metal taken from alloying “urnaces, with or without additig

elted or unless the: composition of a sample taken after thg¢

one cohtinuous furnace in not more than 8 consecutive hourd.

g to 3.1.

tly into

r alloys

ndor,

ns of

ngs),

analyzed,
last

of 2000 1b
cd by
hdrawn

e than 8
the same

treatment batch.

st Specimens: Chemical analysis specimens and tensile spec

shall be cast as follows:

3.4.1

Chemical Analysis Specimens:

a size and shape agreed upon by purchaser and vendor.

imens

Shall be cast from each melt and shall be of
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3.4.2

Tensile Specimens: Shall be cast with each lot of castings, shall be of
standard proportions conforming to ASTM B557 with 0.500 in. (12.50 mm)
diameter at the reduced parallel gage section, and shall be cast to size
in molds made with the regular foundry mix of sand, without using chills.
Metal for the specimens shall be part of the melt which is used for the
castings. If the metal for castings is given any treatment, such as
fluxing or cooling and reheating, the metal for the specimens shall be a
portion of the metal so treated and, during such treatment, shall be
heated to the same maximum temperature and held for approximately the same

time S tiTe TMOItem Imetal for tie Ccastings. 11m¢ teImperature of t
during pouring of the specimens shall be not lower than that dux
pourinng of the castings.

eatment: No specific heat treating instructions aréospecifi
and representative tensile specimens shall be golution an
ption heat treated to produce the properties specified in

Recommended heat treatment is presented in 3<5.1 and 3.5.
e set of tensile specimens shall, during gach stage of heg
t, be put into a batch-type furnace with/each load of cast
ontinuous furnace at intervals of not Jonger than 3 hours.

3.5 Heat Tr
casti_ngs
precipit
3.6.2.

least on
treatmer

into a (

h Heat Treatment: Heat to 960°F £010 (515°C = 5), hold :
0.25, and quench in hot (150° 4 212°F (65° - 100°C)) waf

ation Heat Treatment: Heat\to 310°F =10 (155°C = 5), h
r 3 - 6 hr, and cool in  aiyr.

Solutio
12 hr 4

Precipi
heat fo

es:  Castings and repré€sentative tensile specimens produce

Properti
ce with 3.4.2 shall conform to the following requirements:

accordat

e Properties: Shall be as follows, determined in accordan
B557; conformance to the requirements of 3.6.1.1 shall be u
for acceptance”of castings except when purchaser specifies
ements 0f<$36.1.2 apply:

Tensil
ASTM
basis
requir

3.6.1.1 Separately=-Cast Specimens:

Tengile\'Strength, min 32,000 psi (220 MPq|

e metal
ing

ed but

d
8.6.1 and

D. At
t
ings or

t heat for
er.

old at

in

ce with
sed as
that the

Yiel Qtrpngfh at 02% Qffset min 20,000 pqi (mn MPa

Elongation in 2 in. (50 mm) or 4D, min 3%

3.6.1.2 Specimens Cut From Castings: When tensile properties of cast

determined, the average of not less than four, and preferably

ings are
10,

specimens cut from thick and thin sections shall be as follows:

Tensile Strength, min
Yield Strength at 0.2% Offset, min

Elongation in 2 in. (50 mm) or 4D, min 0.7%

24,000 psi (165 MPa)
15,000 psi (105 MPa)
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3.6.1.2.1 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,
from a casting 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 AMS 2360.

3.6.2 Hardness: Castings, except at sprue and riser locations, should have

0 hardness of 65 - 95 HB/10/500 or 70 - 100 HB/10/1000, determined in

accordance with ASTM E10, but castings shall not be rejected on the basis

Of ha dllbbb if tllb t\zllbi}\/ PlUl}blt)’ 1\,\,lu11uluuuta Uf 3.U.1.2 arv 1Ilet.

3.7 Quality:

3.7.1 Castings, as received by purchaser, shall be uniform in_(guality |and
condifion, sound, and free from foreign materials and. from integnal and
exterfpal imperfections detrimental to usage of the ‘castings.

3.7.1.1 Casftings shall have smooth surfaces and shall~be well cleaned.

3.7.2 Castipgs shall be produced under radiographic control, unless otherwise
specified. This control shall consist of radiographic examinatijon of
castinfgs in accordance with AMS 2635 unfil proper foundry technijque, which
will produce castings free from harmfal internal imperfections, |is
established for each part number andlof production castings as necessary
to enpure maintenance of satisfactory quality.

3.7.3 When|specified, castings shall be subjected to fluorescent penefrant
inspedtion in accordance withCAMS 2645 or to contrast dye penetiant
inspedtion in accordance with~ AMS 2646.

3.7.4 Radiolgraphic, fluoreseent penetrant, contrast dye penetrant, and other
qualitly standards shall be as agreed upon by purchaser and vendqr.
ASTM| E155 may bewused to define radiographic acceptance standards.

3.7.5 Castifgs shall.aiot be repaired by peening, plugging welding, o1 other
methodp without written permission from purchaser.

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

{0 rempved and the castings repaired by welding in accordance with|AMS 2694.

3.7.6 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.
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4.  QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of castings shall supply all
samples for vendor's tests and shall be responsible for performing all

0 required tests. Results of such tests shall be reported to the purchaser as
required 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 Classification of Tests:

4.2.1 Acce]ltance Tests: Except as specified in 4.2.1.1, tests to deteymine

confofmance to requirements for composition (3.1), tensile/)propg¢rties of
Y] separately-cast specimens (3.6.1.1), hardness (3.6.2), andx*quality (3.7)
are classified as acceptance tests and shall be performed\on eaclj melt or

lot a3 applicable.

42.1.1 Tenfsile properties of specimens cut from castings shall be detgrmined
0 only when specified by purchaser or when sepavately-cast specimhens are
not|available. Tensile properties of separately-cast specimens| need not
be fetermined when tensile properties of, spécimens cut from cgstings are
detdrmined.

4.2.2 Preprgduction Tests: Tests to determin€¢ conformance to all technical
requifements of this specification. are classified as preproductipn tests

0 and shall be performed prior to ofi'on the first-article shipment [of a
castinfg to a purchaser, when asdhange in material or processing,|or both,

requirgs reapproval as in 4.4.2/~and when purchaser deems confirmatory
testinfg to be required.

4221 For|direct U.S. Military procurement, substantiating test data pnd, when
requested, preproduction test material shall be submitted to the
coghizant agency(as” directed by the procuring activity, the cqntracting
officer, or thetrequest for procurement.

43 Samplinlg: Shallybe in accordance with the following:

43.1 Two ghemjical analysis specimens in accordance with 3.4.1 from ea¢h melt or
a casflifg'from each lot, or both.

432 Three tensile specimens in accordance with 3.4.2 from each lot.

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

43.4 One or more castings from each lot when properties are required from
specimens machined from castings. Specimens shall conform to ASTM BS557
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
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.
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4.4 Approva

1:

4.4.1 Sample castings from new or reworked patterns and the casting procedure

shall be approved by purchaser before castings for production use are
supplied, unless such approval be waived by purchaser.

4.4.2 Vendor shall establish for production of sample castings of each part
number parameters for the process control factors which will produce
acceptable castings; these shall constitute the approved casting procedure

and s

any c¢
subm
and,

castin
to req

4.4.2.1 Cont
the

Typ
Furj
Gat
Flus
Pou

11
Sol
Sol
Cle
Met

4.4.2.1.1 A
c
d
m
4.5 Reports:

4.5.1 The v

all be used for prndnr‘ing I\rndnr‘tinn r‘nqtingc If necessa
hange in parameters for the process control factors, vendo
t for reapproval a statement of the proposed changes in.prg
when requested, sample test specimens, castings, or both.
gs incorporating the revised operations shall not be¢ shipp
eipt of reapproval.

rol factors for producing castings include, but are not 1i
following:

e of furnace

lace atmosphere

ng and risering practices

cing or oxide removal procedure
ring temperature (variation of £80°F (£30°C) from the estal
mit is permissible)

dification and cooling procedures

htion and precipitation heat treatment cycles
ining operations

hods of inspection

ny of the above process control factors for which parameter

nsidered proprietary by the vendor may be assigned a code
bsignation. Bagch variation in such parameters shall be ass

odified code\~designation.

endor”of castings shall furnish with each shipment three co

y to make
shall
cessing
Production
ed prior

mited to,

lished

S arce¢

gned a

pies of a
at least

5
0 reporf

Showing the results of tests for chemical composition of

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 4231G, solution and precipitation heat treatment used, part

numbe

r, and quantity.
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