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2.1 SAE Publ

As Cast
HNS A12400
1. SCOPE:
1.1 Form: This specification covers an aluminum alloy in the“form of sand
castings|.
1.2 Applicatfion: Primarily for components operating up to 500°F (260°C).
2. APPLICABLE DOCUMENTS: The following publications form a part of this
specification to the extent specified herein..The latest issue of Aerospace
Material Ppecifications shall apply. The applicable issue of otheér documents

gs specified in AMS 2350.

ications: Available from SAE} 400 Commonwealth Drive, W

PA 15090|

2.1.1 Aerosp

|
hce Material Specifications:

AMS
AMS
AMS
AMS
AMS
AMS
AMS

23
23
26
26
26
2b
28

b0 - Standards and-Test Methods

b0 - Room Temperature Tensile Properties of Castings
B5 - Radiographic Inspection

A5 - Fluorescent Penetrant Inspection

16 - Contrast Dye Penetrant Inspection

D4 - Repair Welding of Aerospace Castings

D4 - Identification, Castings

irrendale,
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2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.

3.

3.1
¢

3.2

esium-Alloy

d Magnesium

ASTM B557 - Tension Testing Wrought and Cast Aluminum- and Magn
Products

ASTM B660 - Packaging/Packing of Aluminum and Magnesium Products

ASTM E10 - Brinell Hardness of Metallic Materials

ASTM E21 - Elevated Temperature Tension Tests of Metallic Materials

ASTM E34 - Chemical Analysis of Aluminum and Aluminum Alloys

ASTM E155 - Reference Radiographs for Inspection of Aluminum an
Castings

TECHNICAEREQUIREMENTS:

Composjtion: Shall conform to the following percentages by \weijght,

determ
spectry

Coj
Mag

Ni
Ir
Si]
Ti

ot
0t
Al

Condity

7
5
Manganese 0.
0

Zimc --

fned by wet chemical methods in accordance with ASTM'E34
chemical or other analytical methods approved by-purchas

min max

bper
jnesium

9

6

0

ckel 0
bN = 0
icon . 0
Lanium - 0
0

er Impurities, each -- 0
0

e

ner Impurities, total --
iminum remainder

— O =N NN OO

O OO OoO O

jon: As cast.

3.3 Casting: Castings.shall be produced in lots from metal conform
Metal Eeme]ted from previously analyzed ingot may be poured dir
casting

are pe
additi
castin

s. Furnace or ladle additions of grain-refining element
rmissible. Molten metal taken from alloying furnaces, wi
pns+of” foundry operating scrap {(gates, sprues, risers, an

g$)y shall not be poured into castings unless first conve

br by
er:

ing to 3.1,
ectly into

5 or alloys
th or without
d rejected
rted into

ingot, analyzed, and remelted or unless the composition of a sample taken
after the last addition to the melt conforms to 3.1.
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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 eight consecutive hours.

3.3.2

eight consecutive hours.

3.4 Cast Test Specimens:

A 1ot shall be all castings poured from a single melt in not more than

Chemical analysis specimens and tensile specimens

shall be cast as follows and, when requested, shall be supplied with the
castings:

3.4.1 Chemi

AT ANatysis Specimens:

a $1z¢

3.4.2 Tensi

p and shape agreed upon by purchaser and vendor.

e Specimens:

stand
diamet
in mol

Metal

casti
fluxi

porti

heate

time
durin
pouri

3.5 Propert

3.5.1 Tensi

aird proportions conforming to ASTM B557 with 0.500”inch (

gs.
g or cooling and reheating, the metal. for the specimens

i

s the molten metal for the castings.
g of the castings.

jes

e Properties:

3.5.1.1 At

ASTH

bas
the

3.5.1.1.1

S

Room Temperature: Shall be as follows, determined in acc

T B557; conformance to the requirements of 3.5.1.1.1 shal

s for acceptance of castings except when purchaser speci
requiréments of 3.5.1.1.2 apply:

bparately-Cast Specimens:

S

Tensite Strengtn, minimum

Shatt—be cast—from each metrt—amnd

Shall be cast with each Tot of castings, s

cer at the reduced parallel gage section, and, shall be ca
ds made with the regular foundry mix of sandy  without us
for the specimens shall be part of the melt which is use
If the metal for castings is givenyany treatment, s

on of the metal so treated and, during such treatment, sh
to the same maximum temperature and held for approximat|
The temperature of
pouring of the specimens shald be not lower than that d

jes: Castings and representative tensile épecimens produ
accordance with 3.4.2 shall conform to the following requirement

shall be of

hall be of
12.70 mm)
st to size
ing chills.
d for the
uch as
shall be a
a1l be

ely the same
the metal
uring

ced in

D .

ordance with
1 be used as
fies that

29,000 psT (200 MPa)

pecimens Cut From Castings: The Towest of not less than

follows:

T

ensile Strength, minimum 21,750 psi (150 MPa)

four, and

preferably 10, specimens cut from thick and thin sections shall be as
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3.5.1.1.2.1

3.5.1.2 At

When properties other than those of 3,5.1.1.2 are requi
specimens as in 4,3,4 taken from locations indicated on
from a casting or castings chosen at random to represen
shall have the properties indicated on the drawing for
specimens. Property requirements may be designated in
with AMS 2360.
400°F (205°C):

Shall be as follows, determined in accor

red, tensile
the drawing,
t the lot,
such
accordance

dance with

ASTM E21 on separately-cast specimens heated to 400°F + 5 (205°C + 3),
held at heat for 10 to 20 minutes before testing, and Tested at 400°F +
5 (205°C + 3) at a rate not greater than 0.05 inch/inch per minute

(0. 05 mm/Tm per m1nute) up to the yield strength and at a rate of

0.7

O 14 snelh /anab oo ia oo LA 13 fa

the

Tensile Strength, minimum

Yi

3.5.2 Hardpess of Castings:

T R 14
oS uu.,u/ HEh e Illlllubc tUe F O It

D y1e1d strength:

IIIIII/ LU SR AN

27,000 ps¥ (18

21d Strength at 0.2% Offset, minimum 24,000 psi (16

Castings, except at sprue.and riser lo

shou
dete

d have hardness not Tower than 80 HB/10/5Q0 or 85 HB/10/
mined in accordance with ASTM E10, but gastings shall no

on the basis of hardness if the tens1]e property requirements

are

3.6 Quality:

3.6.1 Cast
cond

detri

3.6.1.1 Cay

3.6.2 Cast]
cons
AMS .
from

net.

ngs, as received by purchaser; shall be uniform in quali
tion, sound, and free from foreign materials and from im
mental to usage of the castings.

tings shall have smooth surfaces and shall be well clean

ngs shall be preduced under radiographic control. This
st of radiographic examination of castings in accordance
635 until proper foundry technique, which will produce ¢
harmful jinternal imperfections, is established for each

and of production castings as necessary to ensure maintenance

satis

When

factory quality.

specified, castings shall be subjected to fluorescent pe

inute) above

5 MPa)
5 MPa)

cations,
1000,

t be rejected
of 3.5.1.1.2

ty and
perfections

ed,

control shall
with

astings free
pbart number
of

hetrant

insp

ctiom imaccordance with AMS Zb45, TO contrast dye penet

inspection in accordance with AMS 2646, or to both,

E155
3.6.5

may be used to define radiographic acceptance standards.

methods without written permission from purchaser.

3.6.5.1

When permitted in writing by purchaser,
"} removed and the castings repaired by welding in accordance with AMS 2694,

defects in castings

rant

Radiographic, fluorescent penetrant, contrast dye penetrant, and other
quality standards shall be as agreed upon by purchaser and vendor.

ASTM

Castings shall not be repaired by peening, plugging, welding, or other

may be
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3.6.6 Castings shall not be impregnated, chemically treated, or coated to
prevent Teakage unless specified or allowed by written permission of

purch

aser, designating the method to be used.

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

required tests.
required by 4.5,

Results of such tests shall be reported to the
Purchaser reserves the right to sample and to

purc haser as
perform any

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

4.2 Cl

assit

ication of Tests:

.].]

3.1

Accey

tance Tests:

confq
tensi
(3.6
reprd

Ter

onlly when specified by purchaser or whenyseparately-cast sp

not
be

deflermined.

Perig

Except as specified in 4.2.1.1, tests:.'to determine

rmance to requirements for composition (3.1), room-temperature

Te properties (3.5.1.1.1 or 3,5.1.1.2), hardness (3.5.2)

and quality

are classified as acceptance tests and shali.be performed to

sent each melt or lot as applicable.

sile properties of specimens cut from. castings shall be determined

available.
determined when tensile propertigés of specimens cut from

dic Tests: Tests to detepmine conformance to requiremen]

elevd
perig
venddg

Preprioduction Tests:

ted-temperature tensile properties (3.5.1.2) are classif
dic tests and shall beCperformed at a frequency selected
r unless frequency ofi"testing is specified by purchaser.

Tests to determine conformance to all t

requl
and s
casti
requi
requi

Fon

rements of this/specification are classified as preprodug
hall be penformed prior to or on the first-article shipmg
ng to a purchaser, when a change in material, processing
res reapproval, and when purchaser deems confirmatory tes
red.

direct U.S. Military procurement, substantiating test ds

L
b

re

Sampling:

pcimens are
Tensile properties of,separately-cast specimens need not

castings are

s for
ed as
by the

bchnical

tion tests

ent of a

or both
ting to be

1ta and, when

vested; preproduction testmatertat shatt be submitted to the
cognizant agency as directed by the procuring activity, the contracting
officer, or the request for procurement.

Shall be in accordance with the following:

At Teast one chemical analysis specimen in accordance with 3.4.1 from each

melt

or a casting from each 1ot.

Three separately-cast tensile specimens in accordance with 3.4.2 from each
Tot except when purchaser requires properties of specimens cut from

casti

ngs

Two preproduction castings in accordance with 4.4,1 of each part number,
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4.3.4

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
3.5.1.1.2.1, 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.

4.4 Approval:

4.4.1

4.4.2

4.4.2.1

4.4.2.1

Samplle 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.

Venddr shall establish for production of sample castinigs of each part
numbgr parameters for the process control factorswhich will produce
acceptable castings; these shall constitute the approved castijng procedure
and ghall be used for producing production castings. If necegsary to make
any dhange in parameters for the process control factors, vendor shall
submit for reapproval a statement of the proposed changes in processing
and, |when requested, sample castings, test specimens, or both] Production
castilngs incorporating the revised operations shall not shipped prior to
receipt of reapproval.

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

Type of furnace

Furinace atmosphere

Gating and risering‘practices
Flyxing or deoxidation procedure
Metal pouring témperature; variation of +50°F (+30°C) from the
gstablished Tdmit is permissible - -
Solidification and cooling procedures
Clganing operations

Methods of inspection

.1 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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