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1. SCOPE:
1.1 Scope:
This specification covers the requirements for six alloy compositions, four inspection classes, four

radiographic quality grades and six classes of mechanical properties of high strength aluminum-alloy
castings.

1.2 Classifiction:

Aluminume-alloy castings shall be furnished in the following compositions, grades anf classes, as
specified (see 6.2.1):

1.2.1 Compositign: The chemical composition of the castings shall conforpito Table I, which consists of
alloys A201.0, 354.0, C355.0, A356.0, A357.0 and 359.0. Unified:Numbering System (UNS) for
thse alloys|are: A12010, A03540, A33550, A13560, A13570 and A03590 respectively.

1.2.2 Inspectionclass: Castings shall be classified with respect to criticality of application as defined by
MIL-STD-2175, and each casting drawing shall specify.the class required for the gpplication (see
6.2.1).

1.2.3 Radiographic grade: The radiographic inspectign ‘quality grades shall be as follow$ (see Table II):

Grade Description
A A highly stressed casting or area of a
casting for critical application.
B A premium grade of casting for critical

applications or specified area of a
casting with low margins of safety.

c A high quality grade of casting for
general applications or area of a
casting with average margin of safety.

D An area of a casting subjected to only low

stresses in a non-critical application

1.2.4 Mechanical property class: The mechanical property class of each casting or area of a casting
shall be as specified in Table Il and IV, as applicable, unless mechanical property requirements
are specified on the engineering drawing. Classes are identified as Class 1, 2 or 3 (for designated
areas) or 10, 11 or 12 (for any area), as applicable, for the alloy specified.
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2.

2.1

2.2

2.3

APPLICABLE DOCUMENTS:

The following publications, of the issue in effect on date of invitation for bids or request for proposal,
form a part of this specification to the extent specified herein.

U.S. Government Publications:

PAaReeh

. L. . 0y
Available from DODSSF, Su'uat.,upuuu Services Dcak, Buﬁuulg AD;

Philadelphia| PA 19111-5094.

s Avenue,

D
P
A
=

<
<1

MIL-H-6088 Heat Treatment of Aluminum Alloys

MIL-1-25135 Inspection Materials, Penetrants

MIL-STD-10% Sampling Procedures and Tables for Inspection by Attributes

MIL-STD-129 Marking for Shipment and Storage

MIL-STD-410 Nondestructive Testing Personnel Qualification and Certification (Eddy Current,
Liquid Penetrant, Magnetic Particle, Radiographic and Ultrasonic

MIL-STD-458 Inspection, Radiographic

MIL-STD-1587  Electrical Conductivity Test for Measurement of Heat Treatment df Aluminum
Alloys, Eddy Current Method
MIL-STD-21y5  Castings, Classification and Inspection of
MIL-STD-6866  Inspection, Liquid Penetrant

ASTM Publigations:
Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959

ASTM B 557 Tension Testing-Wrought and Cast Aluminum- and Magnesium-Alloy [Products
ASTM B 660 Packaging/Racking of Aluminum and Magnesium Products, Practiceg for

ASTM E 29 | IndicatingsWhich Places of Figures are to be Considered Significant inh Specified
Limiting Values

ASTM E 34 | Chemiical Analysis of Aluminum and Aluminum Alloys
ASTM E 88 | Sampling Nonferrous Metals and Alloys in Cast Form for Determinatipn of Chemical
Composition
ASTM E 155 Reference Radiographs for Inspection of Aluminum and Magnesium Castings

SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 3025 Polyalkylene Glycol Heat Treat Quenchant
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2.4 NAS Publications:

Available from Aerospace Industries Association, 1250 Eye Street NW, Washington, DC 20005.

NAS 823

2.5

In the event

Cast Surface Comparison Standard

Order of precedence:

bf a conflict between the text of this specification and the references)cit

text of this specification shall take precedence. Nothing in this document, however,

applicable lal
3. REQUIREMEN
3.1 First article:

Sample cast

(see 3.2.1.1,
3.2 Foundry pra

3.2.1 Process cd

3.2.1.1 Foundry

approved.

following
tempera
insulatio
risering t

Approval
inspectio
foundry 4
productid

}

Wws and regulations unless a specific exemption has been obtained.

| TS:

4.3,6.2.1, and 6.3).

Ctice:

ntrol approval:

control approval: Production ef a given casting shall not begin until the f

If temporary gating was:used, castings shall be made with the gating

sizes and locations, gating techniques and procedures, filtering techni
bchniques, pracedures and locations.

hall:be required to use the same casting practice and heat-treating pro

ngs shall be subjectd to first article inspection;unless such inspection h

shall be recorded where-applicable: molten metal holding temperature
re, degassing proeedure, grain refining and modification procedures, ¢

of foundry)control shall be based on the results of first article inspectiof
h has been waived (see 3.1). Where there is no waiver of first article in

n-castings as for the approved first article castings. If necessary to mak

ed herein, the
supersedes

as been waived

bundry control is
installed. The

, pouring

hill and

gues, and

N, unless such
spection, the
cedure for the

e any change in

production procedures (see 3.2.2), the foundry shall notify the purchaser of the proposed change
prior to the first shipment of castings. The foundry shall submit a sample production casting
produced by the changed procedure for inspection for process approval (see 6.2.1).
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3.2.1.2 Surface roughness control approval: Where surface roughness is specified on a drawing of a

3.2.1.3

3.2.2 Changes in foundry practice: A sample production casting, new first article, shall b
approval whenever one or more of the changes listed below occur(s). The purcha
this requirgment after review of the change(s).

AT T T@T0 o0 T

given casting or elsewhere in the acquisition documents (see 6.2.1), production

of this casting

shall not begin until control of surface roughness is approved. Such control may be established
by any method of mold preparation or subsequent surface finishing appropriate for the purpose,

unless the method is expressly forbidden in the acquisition documents. The pur

chaser shall be

notified of the intended method for surface roughness control. Approval of surface roughness
control shall be based on the results of first article inspection, unless such inspection has been

waived ( ) ;
same sufface roughness control method for the production castings as for the\a
tings. Where first article inspection has been waived, the foundry'sha
use a surface roughness control method acceptable to the purchaser. If itis neg
any change in surface roughness control, the purchaser shall be notified of the p
prior to the first shipment of production castings. The foundry shall'submit a san
casting using the changed procedure for inspection for process.approval (see 6.

Order of establishment of controls: When surface roughness is specified (see 6.
foundry gontrol shall be obtained prior to approval of surface roughness control.
article ingpection for foundry control has not been waived, first article castings sh
for appragval without finished surfaces, if surface finishing is to be performed sub
casting.

When & new pattern or permanent mold is made.

For ea¢h new pattern or cavity in multiple tooling.

When & duplicate pattern.or mold is made.

When any change isimade in gates, runner system, risers or chills.
When any change-in-the “as cast” shape is made.

When strength fegquirements are raised.

When an old pattern is transferred to a new vendor, or a new facility.
When @nother alloy is used.

 shall use the
pproved first

| be required to
essary to make
roposed change
nple production
P.1).

P.1), approval of
When first

all be submitted
squent to

e submitted for
ser may waive

When melting or processing techniques are changed.

When an existing pattern is re-rigged or remounted.
When mold systems are changed.

3.3 Composition:

3.3.1 Chemical composition of castings: The chemical composition of castings shall be as specified in
Table I.
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3.3.2 Chemical analysis: Analysis shall routinely be made only for the elements specifically mentioned in
Table I. If however, the presence of other elements is suspected or indicated in the course of
routine analysis, further analysis shall be made to determine conformance to the limits specified for
other elements.

3.4 Radiographic and surface requirements:

3.4.1 Process cg

3.4.1.1 Radiogrdphic soundness, mechanical property and surface roughness control: R
productidg
6.2.1), su

3.4.1.1.1 Radiog
casting

34.1.1.2

3.4.1.1.3

examine

internal g

castings
mechani

for rough
acquisitig
must exh
for that Ig
practices
demonst

quality o

shall ¢

Sound
discon

standa
to the g

matchi

numbe

e L s L b s 1 £ (] - IAN
MITurtasurigs (Hrst arucic tourtury COUTI o).

n of a given castings, radiographic, mechanical property and, when sp¢
rface roughness controls shall be established. Sample castings (see 4
| by radiographic methods aided by sectioning and etchingto determine
efects. In addition, the full-size casting or tension test specimens mac
pr cast-on coupons (where permitted) shall be tested for conformance
cal properties. The full-size casting, either as-cast or surface-finished, s
ness, when roughness requirements are specified on the casting drawi
n documents. In order for foundry control to.be acceptable, each locat
ibit soundness, surface roughness, and tensile properties conforming tg
cation on the drawing or other acquisition document. When acceptable
have been established, the production'method shall not be changed (s¢
ating to the satisfaction of the purchaser that the change does not advs
f the casting.

raphic inspection: The casting shall be radiographically inspected for ac
process in relation to the’soundness requirements of 3.4.1.1.2. Insped
nform to 4.5.2.

q
:ress: Unless otherwise specified in the contract or order, the severity of
inuities shall not be greater than that shown in Table Il for the applicabl
d specified.” Discontinuities revealed by the radiograph of the casting s
omparable ASTM E 155 reference radiograph for a particular discontin

rior to
bcified (see
.3.1) shall be
the presence of
ined from

the required
hall be tested
hg or other
on of a casting
those specified
e foundry
e 3.2.2) without
ersely affect the

ceptability of the
tion procedures

the

b quality

hall be matched
Lity. The

ng reference radiograph indicates the relative severity of the discontinu

;Ey, and that
r shall be equal to or less than the number in Table Il. Where “none” appears in Table Il,

none of the applicable discontinuities shall be permissible in the castings.

Mechanical properties: Once conformance to Table Il is established, conforming castings shall
exhibit mechanical properties meeting the applicable requirements of Tables Il and IV or as
specified in the casting drawing, when tested in accordance witih 4.5.4. Specimens for the
tension test shall represent as a minimum those locations subjected to high stresses, or
identified as critical, and other locations (see 4.4.2.4.2) containing the most severe
discontinuities within specified standards. From the latter locations specimens shall be
removed when requested by the purchaser (see 6.2.1). Castings which do not meet or exceed
the specified soundness criteria and mechanical properties shall be cause for disapproval of
foundry control.



https://saenorm.com/api/?name=7100cf3a2055b28954919601235b2523

AMS-A-21180

SAE

AMS-A-21180

3.4.1.1.3.1 Mechanical properties of large castings: Where the casting is large (over 100 pounds poured
weight), specimen blanks shall be removed in accordance with 4.4.2.4.4. Specimens shall
be tested for compliance with Tables Ill and 1V, or as specified on casting dawing, as
applicable. All specimens made from excised blanks or gates, or from integrally cast test
bars shall exhibit properties representative of the properties of locations within the casting
adjacent to those locations from which blanks for these specimens were removed.

3.4.1.1.4 Surface quality: Foundry control castings shall not contain cracks, cold shuts, or foreign

3.4.1.1.5

3.4.2 Production

34.21

3.4.2.2

3.4.3 Mechanical properties: The mechanical properties of test specimens, taken as spe

materi
inspec
locatio

Electrid

of 3.4.4.

d in accordance with 4.5.3. When specified (see 6.2.1), surface rough
shall not exceed the maximum specified for that location.

al conductivity: When applicable, the foundry control casting sfrall meet

castings:

Radiogr

shall be fadiographically inspected as specified in 4.5.2. Acceptance shall be by
with the applicable standard set of radiographs contained in ASTM E 155 or with
approved by the purchaser (see 6.6). Radiographic indications shall be identifie
discontinuities listed in Table Il. Acceptanceshall be made in accordance with t
specified|on the engineering drawing (see-1.2.3).

Radiogrgphic acceptability: Unless otherwise specified (see 6.2.1), radiographic

shall co

ASTM E
indicated
as to the
relative t
make a g
assume

metallog

phic requirements: After the foundry practices.of3.2 have been establis

ply with Table Il. Radiographic acceptability is indicated by the applica
155 radiograph which is acceptable for the specified grade, or such acq
by the applicable radiograph in an alternate standard set (see 6.6). TQ
specified grades-a.casting must be acceptable for all discontinuities list
p that grade. Nonconformance with the applicable standard for any sin
asting unacceptable. Unacceptable shrinkage, porosity or sponge in a
h radiographic appearance similar to mottling, and when this condition i
aphig Examination is required.

specified, when
ness in any

the requirement

thed, castings
comparison
other standards
1 in terms of the
e grade

acceptability
pble reference
eptability is

be acceptable
bd in Table I

jle defect shall
loy A201.0 may
5 suspected,

cifiedin 4.4.2.4,

shall conform to the applicable requirements of Tables Ill and IV or as specified on the drawing.
The strength requirement of the casting tested in full-size shall be as specified in the drawing for
the part concerned or in other purchase information.

3.4.4

Electrical conductivity: The electrical conductivity of Alloy A201.0 in the -T7 temper shall be 31.0

percent or greater, International Annealed Copper Standard (IACS). For other tempers and alloys,
electrical conductivity testing requirements shall be as specified in the acquisition documents.
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3.4.5 Surface roughness: When specified, maximum surface roughness in any area of a casting shall be
that specified in drawings of the casting or in other acquisition documents, and shall be expressed
in terms of comparator numbers on as-cast surfaces and in terms of height ratings on machined or
ground surfaces including gate and riser areas. Surfaces other than as-cast shall not have a
roughness exceeding that of an as cast surface. Comparison standards used for measuring
surface roughness shall be as specified in the acquisition documents (see 6.2.1).

3.5

3.6

3.6.1

3.6.2

3.7

3.8

"

Heat treatme

Unless other
shall be heat
A201.0, 354
specified in
requirementg
castings med
Heat treatmse
artificially ag
required meg
heat treatme

Marking:
Unless other
and a serial

so located a

Method of
on the cast

Alternate method of identification: Identification shall be by marking with indelible i

when no m
numerals.

It

wise specified on a casting drawing or elsewhere in the acquisition docu
-treated in accordance with MIL-H-6088 except as modified herein. Ca
0, A357.0 and 359.0 shall be solution heat-treated within thecsahge of t
[able V of this specification. An aqueous solution of polyalkylene glycol
of AMS 3025 may be used as a quenchant to minimize, distortion, pro
bt the mechanical property requirements of this specification or applical
nt shall be performed on a whole casting and never)on a portion only. d
ed by heating uniformly over the time and at the temperature necessary
hanical properties. The recommended time~and temperature cycle for
nt of alloy A201.0, 354.0, A357.0, and 359:0 are shown in Table VI.

wise specified on the casting dfawing, castings shall be identified with &
humber or lot number, and radiographic control number (see 6.2.1). Ma
5 to be preserved throughout finishing process.

dentification: Identification markaings shall be raised numerals or letter
ing drawing and-in_the location noted.

nsions:

Casting dimg

ments, castings
stings of alloys
bmperatures
meeting the
ided that the

le drawing.
astings shall be
to obtain the
precipitation

L part number

irkings shall be

when specified

nk, or tagging

ethod is(Specified on the drawing, or when it is impractical to provide rdised letters or

The dimensions of the castings shall be within the dimensions and tolerances specified on the
applicable drawings.

Workmanship:

Castings shall be uniform in quality and condition, sound, clean, and substantially free from foreign

materials.
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3.8.1 Weld repair of castings: Castings may be weld repaired only upon written permission of the
purchaser. The granting of such permission requires that the facility performing repairs
demonstrate that repaired castings will meet all applicable quality requirements of this
specification. Further, weld procedures for repair and welder qualifications shall be acceptable to
the purchaser. In any repaired casting, repaired areas shall conform to all quality requirements
specified for that area on the drawing or in other acquisition documents. Repaired castings shall
be subjected to the same inspections and meet the same acceptance criteria as a casting which is

3.8.2

3.8.3

3.8.4

3.8.5

4. QUALITY ASS

4.1 Responsibilit

Unless other
performance
contract or p
performance of the inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies and services
conform to prescribed requirements.

sound in tt
made priof
surface fin
castings sh

Straighteni
treatment \

Prevention
peened to
marked IM

Radiograp
order in ac

Surface qu
to or embe]
such as thc
in drawings

e Same areasSuchareas shattbetdentifred-to-faciitate-mspection:
to final solution heat treatment and inspections specified herein, and-g
shing treatment (see 6.5 for precautions for welding A357.0 alloy). “We
all be marked or identified in a manner acceptable to the purchaser.

ng of castings: Castings shall not be mechanically straightened after ar
vithout written permission from the purchaser.

epairs shall be
rior to any
d repaired

ificial aging

of leaks: Castings shall not be impregnated, chemically treated, or coated or shot

prevent leaking, unless specified by the purchaser. Impregnated castin
P.

nic quality: Radiographic standards shallbe as specified on the drawing
cordance with 3.4.2.1.

ality: Castings shall not contain(surface cracks, cold shuts, or foreign m
dded in the surface, when inspected in accordance with 4.5.3. Surface

gs shall be

or purchase

aterial adhering
projections,

se remaining after removalof gates and risers, shall not rise higher than limits specified

5 or in other acquisition documents (see 6.2.1).
URANCE PROVISIONS:
y for inspection:

wise specified in the contract or purchase order, the contractor is respo
of alkinspection requirements as specified herein. Except as otherwisg

nsible for the
specified in the

Lirchase order, the contractor may use his own or any other facilities su

table for the
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4.1.1 Responsibility for compliance: All items shall meet all requirements of sections 3 and 5. The
inspection set forth in this specification shall become a part of the contractor’s overall inspection
system or quality program. The absence of any inspection requirements in the specification shall
not relieve the contractor of the responsibility of ensuring that all products or supplies submitted to
the Government for acceptance comply with all requirements of the contract. Sampling inspection,
as part of manufacturing operations, is an acceptable practice to ascertain conformance to
requirements, however, this does not authorize submission of known defective material, either

4.1.2

4.2

4.3

43.1

The inspecti

a. First artiqg
b. Quality c

First article i

First article i

indicated

Certificatio
for each lo

chemical and mechanical tests. Qualitative results of nondestructive tests and oth
hll be recorded on the certificate. The certificate shall alsg'state that each lot has been
bsted, and inspcted in accordance with the specificationhand meets all 1

or tests sh
sampled, t
The certifid
the lot.

Classification of inspection:

First articlg
straightene
directed by
for dimens
shall be su
necessary

. 1 (] b W ) i b £ (] £ e
Iaciddl, TTOI UOUCS TU COTTITTIIT UIC GUVUIIIIIIUIIL wattecplarict vl ucicuty

bn requirements specified herein are classified as follows:

bnformance inspection (see 4:4))
ispection:

pspection for foundry:control shall consist of all the requirements of this

of material offered for acceptance. The certificate shall include resultg

ate shall be signed by a responsible representative/of the contractor, a

le inspection (see 4.3).

sample: A first article sample shall consist of two castings, solution he
d and aged)to 'drawing requirements and submitted for inspection and
the purchaser. One casting shall be identified as the “dimensional sam
onal approval. The other casting shall be identified as, “foundry contro
bjected to composition, X-ray, mechanical property, and other tests and
foLapproval (see 6.2.1 and 6.3).

4.4 Quality conformance inspection:

44.1

This inspection shall consist of all tests and inspections specified in 4.5.

material.

h of quality compliance: Certificates of quality compliance (see 6;2.2) shall be prepared

of specified

er inspectionsn

equirements.
hd shipped with

specification.

ht treated,
hpproval as
ble” and shall be

sample” and
inspections as

Inspection lots: Inspection lots shall be classified as melting lots or casting lots as defined herein.

4.4.1.1 Melting lot (heat): A melting lot, hereinafter named “heat”, shall be one batch of alloy melted then
poured within a substantially brief and continuous time period (not exceeding 8 hours). The unit

of inspec

tion shall be the heat itself.

-10 -
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4.4.1.2 Casting lot: Unless otherwise specified (see 6.2.1), a casting lot shall consist of not more than
1000 pounds of castings of the same part which are poured from a single heat and which are
heat-treated in one furnace load and manufactured by the same production technique. The unit
of inspection shall be one casting.

4.4.1.2.1 Note for casting lot: Upon agreement between the foundry and purchaser, the foundry may use
multiple heat treat furnace loads when substantial evidence is presented to the purchaser that

the entj

appenc

retotisgiventhesamethermat-treatment—Oneunit fromreachheatmu
age (integrally cast test part) may be attached to the casting to be usec

inspection.

4.4.2 Sampling i
informatior
acceptabili
MIL-STD-2

4.4.2.1 Sampling
and dime

4.4.2.2 Sampling
from the
guestion

4.4.2.2.1 Samplg

of the

taken 3
4.4.2.2.2 Samplg
melting
with M|
the tes

4.4.2.3 Sampling

nstructions: Unless otherwise specified herein or on the drawing or othe
and where applicable, sampling plans and procedures in,the determin
ly of products shall be in accordance with the provisions.set forth in MIL
175 where specified (see 6.2.1).

for visual and dimensional examination: All castings shall be subjecteq
nsional inspection specified in 4.5.6.

for chemical composition: Samples to determine conformance to 3.3.1
heat. Samples from castings need pgot be taken unless compliance witl
hble. All samples shall be subjectedto the test of 4.5.1.

s from heats: A minimum of-@ne sample shall be taken from each heat,
our into casting molds. /#oer pours exceeding 10 minutes, an additional
t the end of the pour te determine compliance to the requirements of 3.

s from castings:When compliance with 3.3.1 has not been established

lot of castings, a'random sample from that casting lot shall be selected
L-STD-105pIAspection Level S-1, Acceptance Number Zero, Rejection
of 4.5.1(

forpenetrant and radiographic inspection:

st be tested. An
as the unit of

r purchase
ation of the
-STD-105 or

| to the visual

shall be taken
N1 3.3.11s

at the beginning
sample shall be
3.1.

for a particular
in accordance
Number 1, for

4.4.2.3.1 Penetrant inspection: All castings in each lot shall be penetrant inspected in accordance with

4.5.3.

-11 -
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4.4.2.4 Sampling for mechanical properties:

4.4.2.4.1 Lot sampling for castings: In the event(that a casting radiographed according t

4.4.2.3.2 Radiographic inspection: Sample castings shall be inspected in accordance wi

number of castings to be radiographed shall be determined as follows. Follow

th 4.5.2. The
ing process

control approval, from the first 10 production lots of a particular cast part, the numer of castings
selected from each lot for radiographic inspection shall, as identified by MIL-STD-2175

inspection class, be:

Classes 1 and 2 castings - Each casting in the lot shall be completely examined.

Class

castings of MIL-STD-2175, and be completely examined.

Clas 4 castings - Sample size shall be selected in accordance with the table fg
castings of MIL-STD-2175, and be completely examined, unless-tadiographic
waived|in the acquisition documents (see 6.2.1).

Samplipg shall remain at these levels until 10 casting lots_of the part, produceq
show cpmpliance with soundness requirements. Onge this condition is satisfig
levels may be reduced to those levels specified in MIL-STD-2175, as applicab

borderljne soundness according t0°3:4.2.2, that casting shall be among those
test specified in 4.5.4 together with other castings selected at random from the
such afcasting, specimen blanks’for test shall be removed in accordance with
the purchaser. For the first-10 casting lots of a part produced following foundry
approvpl, the number of ‘castings in the samples shall conform to the applicabl
code Idtters listed under/inspection Level S-3 of MIL-STD-105, with an Accept
Zero, and a Rejection Number 1. Sampling shall conform to the foregoing san
10 casting lots df the part, produced consecutively, have been sampled and ten
have demonstrated properties complying with those specified herein. Once th
satisfied, samples may be sized in accordance with Inspection Level S-2 of Ml

castings - Sample size shall be selected in accordance with the table Ilor Class 2

r Class 3
Examination is

consecutively,
d, inspection
e to class

D 4.5.2 shows
subjected to the
same lot. From
the directions of
control
e sample size
hnce Number
npling plan until
sion-tested, and
s condition is
| -STD-105, with

an Acceptance Number Zero, and a Rejection Number 1.
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4.4.2.4.2

4.4.2.4.3

44.2.4.4

Locations of specimens for tension tests: Following heat treatment, castings shall have test
specimen blanks removed from locations shown on drawings, or as specified elsewhere in the
acquisition documents (see 6.2.1). If no location is specified, three specimens shall be excised
from a thick, mdium and thin section of each casting selected at random and as approved by
the purchaser. With the approval of the purchaser, test bars cast integrally with the casting
may be tested in lieu of testing the casting itself, provided that the casting is too small for either

excising test coupons or testlng of the castlng as a whole and that the thlckness of the test

bars is

been cmpleted, unless the bars interfere with inspection processes or straigh
whereypon they may be removed after solution heat treatment, but must acco
associated casting during precipitation heat treatment.

hich the bars
tments have
ening

mpany the

Lot sampling for large castings: Where the size of a casting precludes obtaining a sample (over

100 popnds poured weight) from a single heat, integrally cast test bars from ea

lot shall be tested with an Acceptance Number Zero and\a)Rejection Number 1.

greater than eight shall be sampled in accordance with“inspection Level S-3 o
with anl Acceptance Number Zero and a RejectioniNumber 1. The Inspection
remain|S-3 until ten casting lots of a part, produced consecutively, have been
tensio
Once tlis condition is satisfied, samples may:be sized in accordance with Insp

of MIL-STD-105, with an Acceptance Number Zero, and a Rejection Number 1.

Locatigns of specimens for tension-tests, large castings: The locations in the ¢
which g¢oupons for the tension test-are to be taken shall be identified on the ca
Test specimen blanks shall be excised after final heat treatment from the casti
feasibl¢. Excision may beperformed by deep trepanning or sawing, as applica
blanks [cannot be excised.from the casting, they may be removed from gates 3
locatiofs of concern of the casting. When, at a given location of concern, spe
cannot|be excisedfrom the casting, and there are no gates adjacent to that loq
shall be made for integrally cast test bars to be attached to that location. Such
removed untilfall heat treatments have been completed, unless the bars interfe

Ch casting in the
Lot sizes
MIL-STD-105,
| evel shall
sampled and

-tested, and have demonstrated properties complying with those specified herein.

bction Level S-2

asting from
s5ting drawing.
ng where

ble. If specimen
djacent to the
timen blanks
ation, provision
bars shall not be
re with

olution

inspection‘processes or straightening whereupon they may be removed after g

treatmeéntbut must accompany the associated casting during precipitation heat treatment.

From those castings which have specimen blanks cut from gates or have integrally cast test
bars, one casting per each 25 casting lots shall be sectioned for test specimens in the locations

where the test bars are attached. Specimens made from these specimen blan

ks shall be

tension-tested together with the specimens made from test bars to ensure that approved

foundry control is being maintained.

-13-
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4.4.2.4.41 Sampling, large castings, separately cast test specimens: Alternatively, with the agreement
of the purchaser, casting lot sizes of one to 8 castings may be sampled on the basis of heat
treat batch. At least one casting shall be selected at random from each group of castings
heat treated together in batch type furnaces. In addition, two or more separately cast tension
test specimens shall be cast from each heat with the castings and heat treated with the
castings of the same heat. All specimens shall be tension tested. Separately cast
specimens shall meet Class 2 requirements.

4.4.2.5 Samples
shall be |
determin

D

4.4.2.6 Sampling

portion tH

ten lots g
Acceptar
produced
samples
Number

4.4.3 Noncompli
requireme

to rejectior], except as otherwise provided in 4.4.3.1 or in a sampling plan approve
acquiring gctivity.

4.4.3.1 Retest for mechanical propetrties: In the event of failure of one or more represent
to exhibit acceptable meghanical properties, retest of additional specimens from

of A201.0-T7 for electrical conductivity test: Electrical conductivity tests
e compliance with the requirements of 3.4.4.
ereof (see 6.2.1), following process control approval, arandom sample

be selected from each casting lot and inspected in accordance with 4.5.7. Samp
roduced shall be sized in accordance with Inspection Level S-2 of MIL-

shall be sized in accordance with Inspection Level S-1 of MIL-STD-105
Vero, Rejection Number 1.

erformed on tension test specimens, blanks or parts of A201.0-T7,:n @

for surface roughness: When surface roughness has beeh*specified fq

ce Number Zero, Rejection Number 1. Such.sizing shall be maintaine
consecutively, have demonstrated acceptability. Following such demg

ance and retest: Failure of any sample or samples to conform to any or

ts of this specification shall make the lot represented by that sample or

(see 4.5.5)
rder to

r a casting or
pf castings shall
es from the first
STD-105,

| until ten lots,
nstration,

, Acceptance

e of the
samples subject
d by the

htive specimens
the lot will be

permitted. Two additionalspecimens shall be tested for each original nonconfor
The addifional specimens shall be removed from the location from which the original specimens
were taken or a lgcation immediately adjacent to it provided that, the adjacent miterial is fully
representative-0f the casting. If one of the retest samples fail, the lot shall be rejected as
noncompliant-and the requirements of 4.4.3.2 shall take effect.

ing specimen.

-14 -
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4.4.3.2 Noncompliance: If after retest or resampling, a sample fails to pass any of the quality
conformance inspections specified herein, the contractor shall notify the purchaser of such failure
and take corrective action on the materials or processes, or both, as warranted, and on all units
of product which can be corrected and which are manufactured under essentially the same
materials and processes, and which are considered subject to the same failure. Acceptance and
shipment of the product shall be discontinued until corrective action acceptable to the purchaser
has been taken. After the corrective action has been taken, quality conformance inspections

shall be repeatedomadditionatsampteunits(att-testsand-nspections; oronty that test or tests

4.4.4

45 Methods of i

45.1

45.2

4.5.3

which the original sample failed, at the option of the purchaser). Shipment shall

all requir
failure aff
concerni
activity (9

Inspection
before pac

castings, af least one pack shall be inspected for compliance with Section 5, unles

specified.

Chemical 4
case of dis|

Radiograp
The limits
radiograph
to Level Il

Penetrant inspection:)Castings shall be penetrant inspected in accordance with M

Level Il or
penetrant (
determine

bd inspectionshave shown that the corrective action was successfuk In
er reinspection, the lot represented by the sample(s) shall be rejected,
ng the failure shall be furnished to the cognizant inspection aetivity and
ee 6.2.1).

of marking and packaging: Unless waived by the putchaser, castings sh
kaging for marking in compliance with 3.6 (see 6.2.1). From a shipping

nspection:

inalysis: Analysis shall be made in\accordance with ASTM E 34 and AS

D

hic inspection: This examination shall be conducted in accordance with
pf X-ray indicationssshall, unless otherwise noted, be as specified in 3.4
c inspection may‘be specified by the purchaser. Inspection personnel

hs defined by MIE-STD-410 or as otherwise specified (see 6.2.1).

Dettep penetrant sensitivity using Group V post-emulsified or Group 1V v
r water-washable penetrant of equivalent sensitivity conforming to MIL
cobformance to 3.8.5. Inspection personnel shall be certified to Level |

be withheld until
the event of
and information
the acquisition

all be inspected
lot of identical
s otherwise

TM E 88. In

pute, the chemical analysis bythe wet chemical method shall be the bdsis for
acceptance.

MIL-STD-453.
2.2. Additional
shall be certified

L-STD-6866,
ater-washable
1-25135, to

as defined by

MIL-STD-410, unless otherwise specified (see 6.2.1). If treatment is to be applied subsequent to
casting, penetrant inspection shall be performed prior to such treatment.

-15 -
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4.5.4 Mechanical properties: Test methods for evaluating these properties shall conform to the
specifications of ASTM B 557, as applicable. Test specimens shall be the standard round
specimen of 0.500 inch diameter and 2.000 inches gauge length in the reduced section, where the
dimensions of the location of the sample test castings so permit. When location dimensions do not
permit the preparation of a full-size test specimen, small-size round or flat specimens may be
tested as specified by the purchaser (see 6.2.1), or the full-size casting may be tested, or test
specimens made from integrally cast bars may be tested when approved by the purchaser. When

45.5

4.5.6

4.5.7

testing of
loading of {

Electrical g
conductivit

Visual and
applied, ca
and workmn
glass (up t

Inspection
roughness

documenty.

be by com
sections of
the surfacs

5. PACKAGING:

5.1

5.2

5.3

Preservation:

Castings sha
shall be leve

Packing:

comptetecastingisrequiret;thestrengthrequirementand-thedirectt
he full-size casting shall be specified on the drawing for the part conce

onductivity: Samples taken in accordance with 4.4.2.5 shall be'tested fq
y in accordance with MIL-STD-1537.

dimensional examination: Prior to surface finishing operations, if these
stings shall be examined for surface imperfectins, identification of prod

h 12X) may be used to aid visual inspection.

for surface roughness: Each sample castifng submitted for inspection of
shall be inspected in areas designated*on the casting drawing or on ot
Inspection of the surfaces in the as=cast condition or surface finished
parison with either the applicable standard reference block depicted in |

roughness standard (see 6:2:1).

Il be prepared for shipment in accordance with ASTM B 660. The leve
A or C as)specified (see 6.2.1).

n or method of
ned (see 6.2.1).

br electrical

are to be
ict, dimensions,

anship requirements of 3.6, 3.7, and 3.8, respectively. When needed, @ magnifying

surface

ner acquisition
condition, shall
NAS 823 or with

the casting which have been mutually agreed upon by the purchaser and supplier as

of preservation

Castings shall be packed in accordance with ASTM B 660. The level of packing shall be level A or C

as specified

Marking:

(see 6.2.1).

Each container shall be marked in accordance with MIL-STD-129.

-16 -
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6. NOTES:

6.1 Intended use:

The high strength aluminum alloy castings covered by this specification are intended for airframe,
missile, and other applications where high strength, ductility, soundness, and uniform composition
within each casting are required.

6.2 Ordering dat

6.2.1 Acquisition

=P o0 Ty

LT

. Ifinspe

Title, n
Alloy n
Quantit
Applica
If first 3
Test fa
foundry
Surfacy
3.8.5);
Locatio
casting
Markin
Applica
Size of
Sampli

Requir
4.5.3).
If radio
Applica
Selecti

A
requirements: Acquisition documents should specify the following:

imber, and date of this specification.

imber, temper designation, grade and class of casting {see 1.2).

y desired.

ble drawings.

rticle inspection is waived (see 3.1, 4.3 and 6.:3):

ility for first article inspction and quality confermance inspection. Spec
is required to perform all the tests for such inspections for the purchas

p quality and roughness requirements if‘iot on the drawing (see 3.2.1.2

whether any surface finishing methods' are forbidden.

ns on castings for tests if not shown on drawing. Special instructions r¢

S (see 4.5.4).

J requirements (see 3.6).

ble radiographic standards (see 3.4.1.1).

casting lot for inspectionif other than 1000 pounds (see 4.4.1.2).

g instruction if otherithan as specified in 4.4.2.

ction for casting-marking is waived (see 4.4.4).

bd qualifications;of NDT personnel if other than Level Il of MIL-STD-41(

graphic gxamination for inspection of Class 4 castings is waived (see 4
ble surface roughness standard if other than NAS 823 (see 4.5.7).
bn_aflevel of preservation and packing (see section 5).

fy, if other than
er.
3.4.1.1and

pgarding small

(see 4.5.2 and

4.2.3.2).
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6.2.2 Consideration of data requirements: The following data requirements should be considered when
this specification is applied on a contract. The applicable Data Iltem Descriptions (DID’s) should be
reviewed in conjunction with the specific acquisition to ensure that only essential data are
requested/provided and that the DID’s are tailored to reflect the requirements of the specific
acquisition. To ensure correct contractual application of the data requirements, a Contract Data
Requirements List (DD Form 1423) must be prepared to obtain the data, except where DOD FAR
Supplement 27.475-1 exempts the requirement for a DD Form 1423.

Pardqraph no. Data requirements Applicable DID| no.
4.1.2 Certification/Data report DI=MISC-80678
The above|DID’s were those cleared as of the date of this specification. The current issue of DOD

5010.12-L,
be researc

6.3 First article:

When first afticle inspection has not been waived;-the first article sample should be

submitted fo

inspection piior to first article approval. Acquisition documents should include speci

regarding ar

inspection, the acquisition documents should include the following:

a. Site of fin
laborator

Scheduli
should n

That the
the contr

Acquisition Management Systems and Data Requirements Control Lis{
hed to ensure that only current, cleared DID’s:are cited on the DD Forn

inspection (see 4.3.1). Production-castings should not be poured or s

angements for examinations;-tests and approval of the first article. For|

St article inspections(Supplier’s or contractor’s facility, Government or cg
).

btify the purchaser in sufficient time to allow purchaser representation d

appreval of first article samples or the waiving of first article inspection

ng of first article inspection. When the casting supplier is to perform the

(AMSDL) must
1423.

(WO castings
Ibmitted for
fic instructions
first article

mmercial
testing, he

juring testing.

joes not relieve

actor of his responsibility to ensure that all requirements of the specificatjon and contract

are fulfilled.
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6.4

Definitions:

Some of the terms defined in this paragraph are so defined as to be especially pertinent to this
specification. Their exact applicability to other specifications, standards and Federal publications is

Acquiring activity. An organizational element of the Federal Government which buys, rents,

not certain.
a.
leases,
Governn]
b. Acquisiti
c. Acquisiti
for bids,

illustratio

with the @cquisition of high-strength aluminum-alloy castings. Such acquisition ¢

include p
castings

Contract
and cond
the priva
enforcea
a contrad

Contract
with the |
manufac

f.  Foundry.
may or n
particula
casting f

) - L. - - - L. - - el (]
[ ULHCTWIST UDLAllls TYUIPITITTIL, SUPPIIES, Ul SETVILES U TTIETU UIT TIETUS
ent.

bn activity. Term synonymous with “acquiring activity.”

bn documents. Any diagrams, drawings, specifications, standards, hand
nvitations for proposals, contracts, purchase orders, or:other written ing
ns used for acquisition. In this specification the term) is restricted to dog

urchase orders or other documents generated.by a private party who n
fo fulfill a contract with the Federal Government.

An agreement between the Federal Gavernment and a private party e
itions affecting price, performance, and delivery of equipment, supplies
e party to the Federal Government'or its designee. Contracts are legal
ble on both parties provided thatthe contracts meet certain criteria undé
t are not binding on anyonenet a party to the contract.

Dr. A private party, not a member of the Federal Government, who enter
~ederal Government.\*The term embraces a legal requirement, not a fu
urer or test facility.

A commergial establishment or building where metal castings are prod
ay not bé under an agreement with the Federal Government to supply
acquisition. The foundry may be under contract to another private par,
Dr incorporation into equipment which the latter praty would supply to th

Governn

of the Federal

books, requests
tructions and

uments dealing
ocuments may
peds to acquire

Xpressing terms
, or services by
ly binding and

er law. Terms of

S into a contract
nction, such as,

iced. A foundry
castings for a

ly to supply

e Federal

ent under another contract. In such a case, the Federal Government W

ould hold the

equipment supplier responsible for the performance of the foundry.

Purchaser. Either a contractor (see “e” above) or Government activity (see “a” above) which

purchases castings directly from a casting supplier. The acquiring activity is always the ultimate
purchaser of the castings whether the acquisition is direct or indirect.

First article inspection. Inspection at the time of the first production of a new casting by a

foundry. Also, inspection following a change in configuration or in foundry practice which could
affect casting test results (see 3.2.2).
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6.5

6.6

6.7

6.8

Welding precautions for A357.0 alloy:

Welding operations to repair castings of A357.0 alloy should include precautions against beryllium
toxication of welders and other exposed personnel. Reference should be made to applicable OSHA
regulations and literature concerning industrial toxicology for guidance in establishing safety
controls.

Reference rgdographs:

For radiographic inspection of certain castings of complex configuration it may be advisable that
standard refeérence radiographs be developed using a casting itself. Adoptiop of su¢h standards
would entail ppproval by the acquiring activity and the contractor, if the latter is the direct purchaser
of the castings.

This paragraph was deleted as it did not pertain to the converted SAE document.
Subject term key word listing:

Aluminum alfoy

Casting

Foundry
Radiographi¢ inspection

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE “D”
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