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NOTICE

This document has been taken directly from U.S. Military Specification MIL-A-21180D, Amendment 1
and contains only minor editorial and format changes required to bring it into conformance with the
publishing requirements of SAE technical standards. The initial release of this document was
intended to replace MIL-A-21180D, Amendment 1. Any part numbers established by the original
specification remain unchanged.

The original-Milits fication-w S d-undertheprovisjons of the SAE
Technical Sfandards Board (TSB) Rules and Regulations (TSB 001) pertaining to.aecelerated
adoption of government specifications and standards. TSB rules provide for (a)the gublication of
portions of yinrevised government specifications and standards without consensus voting at the SAE
Committee level, and (b) the use of the existing government specification gr.standardg format.

Under Depgrtment of Defense policies and procedures, any qualification requirements and
associated qualified products lists are mandatory for DOD contracts. Any requirement relating to
qualified prgducts lists (QPL’s) has not been adopted by SAE andis not part of this $AE technical
document.

1. SCOPE

1.1 Scope:
This specification covers the requirements for six alloy compositions, four inspgction classes,
four rgdiographic quality grades and-six classes of mechanical properties of high strength

aluminum-alloy castings.

1.2 Classification:

Aluminum-alloy castings shall be furnished in the following compositions, grades and classes,
as sp4gcified (see 6:2.1):

congists.of.alloys A201.0, 354.0, C355.0, A356.0, A357.0 and 359.0. Unified Numbering
System(UNS) for these alloys are: A12010, A03540, A33550, A13560, A13570 and A03590
respectively.

1.2.1 Conjposition:The chemical composition of the castings shall conform to Tat;lr 1, which

1.2.2 Inspection Class: 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
application (see 6.2.1).
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1.2.3 Radiographic Grade: The radiographic inspection quality grades shall be as follows (see

1.2.4 Mec

2.

2.1
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3 (for designated areas) or 10, 11 or 12 (for any area), as applicable, for the :
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Grade Description
A A highly stressed casting or area of a
casting for critical application.
B A premium grade of casting for critical
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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.

hanical Property Class: The mechanical property;class of each casting o
ng shall be as specified in Table 3 and 4, as applicable, unless mechani
irements are specified on the engineering drawing. Classes are identifiec

ABLE DOCUMENTS:

Cification to the extent specified herein. The supplier may work to a subsg

nt shall apply.

rarea of a

cal property

1 as Class 1, 2 or
nlloy specified.

forms a part of
pquent revision of
document has
hed issue of that

Availaple from BODSSP, Subscription Services Desk, Building 4D, 700 Robbirls Avenue,

PhiladelphiazPA 19111-5094 or www.assistdocs.com.

MIL-HI6088 Heat Treatment of Aluminum Alloys

MIL-I-Z25T35 Inspection Materials, Penetrant

MIL-STD-105 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-453 Inspection, Radiographic

MIL-STD-1537 Electrical Conductivity Test for Measurement of Heat Treatment of
Aluminum Alloys, Eddy Current Method

MIL-STD-2175 Castings, Classification and Inspection of

MIL-STD-6866 Inspection, Liquid Penetrant
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2.2 ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or
www.astm.org.

ASTM B 557 Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy

ASTM j j iv-RProdusts; Practices for

ASTM E ignificant in
Specified Limiting Values

ASTME 34 Chemical Analysis of Aluminum and Aluminum Alloys

ASTME 88 Sampling Nonferrous Metals and Alloys in Cast Form for Dg¢termination of
Chemical Composition

ASTM E 155 Reference Radiographs for Inspection of Aluminum and Magnesium
Castings

2.3 SAE Rublications:
ple from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001 of www.sae.org.

AMS 3025 Polyalkylene Glycol Heat Treat Quenchant
2.4 AIA/NAS Publications:

Availaple from Aerospace Industries-Association, 100 Wilson Boulevard, Suite [1700, Arlington,
VA 22P09-3901 or www.aia-aerespace.org.

NAS §23 Cast Surface Comparison Standard
2.5 Order|of Precedence:
In the fevent of @ conflict between the text of this specification and the referencgs cited herein,

the text of this-specification shall take precedence. Nothing in this document, hpwever,
supersedesapplicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS:
3.1 First Article:

Sample castings shall be subjected to first article inspection, unless such inspection has been
waived (see 3.2.1.1, 4.3, 6.2.1, and 6.3).
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3.2 Found

3.2.1

3.2.1.1

ry Practice:

Process Control Approval:

Foundry Control Approval: Production of a given casting shall not begin until the foundry

control is approved. If temporary gating was used, castings shall be made with the gating
installed. The following shall be recorded where applicable: molten metal holding
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pcedures, chill and insulation sizes and locations, gating techniques and
bring techniques, and risering techniques, procedures and locations?

proval of foundry control shall be based on the results of first article insp
Ch inspection has been waived (see 3.1). Where there is no-waiver of firg

pcedure for the production castings as for the approved:first article castin
make any change in production procedures (see 3.2:2), the foundry shal
rchaser of the proposed change prior to the first.shipment of castings. TH
bmit a sample production casting produced by.the changed procedure fo
pcess approval (see 6.2.1).

rface Roughness Control Approval: Where surface roughness is specifi¢

sting shall not begin until control of'surface roughness is approved. Such
fablished by any method of maoldypreparation or subsequent surface finis
the purpose, unless the method is expressly forbidden in the acquisition
rchaser shall be notified of\the intended method for surface roughness ¢
surface roughness contrel shall be based on the results of first article ing
Ch inspection has been waived (see 3.1). Where there is no waiver of firg
pection, the foundry'shall use the same surface roughness control meth

S been waived, the foundry shall be required to use a surface roughness
Ceptable tgdhe purchaser. If it is necessary to make any change in surfa
htrol, the.purchaser shall be notified of the proposed change prior to the
pduction castings. The foundry shall submit a sample production casting

modification
procedures,

ection, unless
t article

pection, the foundry shall be required to use the same casting practice gnd heat-treating

gs. If necessary
notify the

e foundry shall

r inspection for

d on a drawing

A given casting or elsewhere in the acquisition documents (see 6.2.1), pfoduction of this

control may be
ning appropriate
documents. The
bntrol. Approval
pection, unless

t article

bd for the

pduction castings as for the approved first article castings. Where first arficle inspection

control method
Ce roughness
first shipment of
using the

anged procedure for inspection for process approval (see 6.2.1).

3.2.1.3

Order of Establishment of Controls: When surface roughness is specified (see 6.2.1),

approval of foundry control shall be obtained prior to approval of surface roughness control.
When first article inspection for foundry control has not been waived, first article castings
shall be submitted for approval without finished surfaces, if surface finishing is to be

pe

rformed subsequent to casting.
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3.2.2 Changes in Foundry Practice: A sample production casting, new first article, shall be
submitted for approval whenever one or more of the changes listed below occur(s). The
purchaser may waive this requirement after review of the change(s).

3.3 Comppsition:

3.4 Radiographic and Surface Requirements:

3.4.1

3.4.11

XTI TQT0 000D

When a new pattern or permanent mold is made.
For each new pattern or cavity in multiple tooling.
When a duplicate pattern or mold is made.

hen strength requirements are raised.
hen an old pattern is transferred to a new vendor, or a new facility:
hen another alloy is used.

hen melting or processing techniques are changed.

hen an existing pattern is re-rigged or remounted.

hen mold systems are changed.

ical Composition of Castings: The chemical composition of castings shall be as
ified in Table 1.

ical Analysis: Analysis shall routinely*be made only for the elements spgcifically

mentioned in Table 1. If however, the presence of other elements is suspectad or indicated in
the gourse of routine analysis, furthen analysis shall be made to determine cgnformance to the

limit specified for other elements.

Prodess Control Castings (First Article Foundry Control):

Rddiographic.Soundness, Mechanical Property and Surface Roughness Control: Prior to
production of.a given castings, radiographic, mechanical property and, when specified (see
6.2.1), surface roughness controls shall be established. Sample castings (gee 4.3.1) shall
be| examined by radiographic methods aided by sectioning and etching to determine the
presefice of internal defects. In addition, the full-size casting or tension test specimens
machi ' - i d for
conformance to the required mechanical properties. The full-size casting, either as-cast or
surface-finished, shall be tested for roughness, when roughness requirements are specified
on the casting drawing or other acquisition documents. In order for foundry control to be
acceptable, each location of a casting must exhibit soundness, surface roughness, and
tensile properties conforming to those specified for that location on the drawing or other
acquisition document. When acceptable foundry practices have been established, the
production method shall not be changed (see 3.2.2) without demonstrating to the
satisfaction of the purchaser that the change does not adversely affect the quality of the
casting.
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3.4.1.1.1

3.41.1.2

34113

3.4.1.1.31

3.4.1.1.4

34115

Radiographic Inspection: The casting shall be radiographically inspected for acceptability
of the casting process in relation to the soundness requirements of 3.4.1.1.2. Inspection

procedures shall conform to 4.5.2.

Soundness: Unless otherwise specified in the contract or order, the severity of the

discontinuities shall not be greater than that shown in Table 2 for the appl
standard specified. Discontinuities revealed by the radlograph of the castl

clscontlnwty The matching reference radlograph indicates the relatlve Se
discontinuity, and that number shall be equal to or less than the number i
‘hone” appears in Table 2, none of the applicable discontinuities shall be
the castings.

ghall exhibit mechanical properties meeting the applicalile requirements ¢
IV or as specified in the casting drawing, when tested in accordance with
$pecimens for the tension test shall represent as.a minimum those locati
high stresses, or identified as critical, and other [6cations (see 4.4.2.4.2)
most severe discontinuities within specified standards. From the latter loc
gpecimens shall be removed when requested by the purchaser (see 6.2.1
\

hall be cause for disapproval of foundry control.

Mechanical Properties of Large)Castings: Where the casting is large (o
poured weight), specimen blanks shall be removed in accordance with
Specimens shall be tested-for compliance with Tables Il and IV, or as s
casting drawing, as applicable. All specimens made from excised blank
from integrally cast'test bars shall exhibit properties representative of th
locations within the*casting adjacent to those locations from which blan
specimens were/removed.

S$urface Quality: Foundry control castings shall not contain cracks, cold s
materialin-excess of that allowed by the applicable radiographic quality g
whentinspected in accordance with 4.5.3. When specified (see 6.2.1), suf
in@ny location shall not exceed the maximum specified for that location.

icable quality

ng shall be
rticular

verity of the

N Table 2. Where
permissible in

Mechanical Properties: Once conformance to Table 2 is established, conforming castings

f Tables Il and
4.5.4.

bns subjected to
tontaining the
ations

). Castings

vhich do not meet or exceed the specified soundness criteria and mechapical properties

er 100 pounds
1.4.2.4.4.
pecified on

S or gates, or
e properties of
s for these

nuts, or foreign
rade specified,
face roughness

Electrical Conductivity: When applicable, the foundry control casting shall
requirement of 3.4.4.

meet the
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3.4.2

3.4.21

3.4.2.2

3.4.4

3.4.5

Production Castings:

Radiographic Requirements: After the foundry practices of 3.2 have been established,
castings shall be radiographically inspected as specified in 4.5.2. Acceptance shall be by
comparison with the applicable standard set of radiographs contained in ASTM E 155 or
with other standards approved by the purchaser (see 6.6). Radiographic indications shall be
identified in terms of the dlscontlnumes listed in Table 2. Acceptance shall be made in

acfeptability shall comply with Table 2. Radiographic acceptability is indicated by the
applicable reference ASTM E 155 radiograph which is acceptable for the specified grade, or
such acceptability is indicated by the applicable radiograph in an-alternate standard set (see
6.6). To be acceptable as to the specified grade, a casting must be acceptable for all
digcontinuities listed in Table 2 relative to that grade. Nonconformance with the applicable
stgndard for any single defect shall make a casting unacceptable. Unacceptable shrinkage,
porosity or sponge in alloy A201.0 may assume a radiographic appearance similar to
mattling, and when this condition is suspected, metallographic examination|is required.

Mechanical Properties: The mechanical properties of test specimens, taken 3s specified in
4.4.2 .4, shall conform to the applicable requirements of Tables Il and IV or ag specified on
the drawing. The strength requirement of-the casting tested in full-size shall e as specified in

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 plloys, electrical conductivity testing requirements shall be as specified in the acquisition
docyments.

Surface Roughness: When specified, maximum surface roughness in any are¢a of a casting
shall be that speeified in drawings of the casting or in other acquisition documents, and shall
be expressed-initerms 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-cpst shall not have a roughness exceeding that of an as cast surface. Comparison
stanflards used for measuring surface roughness shall be as specified in the jacquisition

documents(see 6217



https://saenorm.com/api/?name=8522f89b667f50b452a348a43c5b86ac

AMS-A-21180A SAE AMS-A-21180A

3.5

3.6

3.6.1

3.6.2

3.7

3.8

Heat Treatment:

Unless otherwise specified on a casting drawing or elsewhere in the acquisition documents,
castings shall be heat-treated in accordance with MIL-H-6088 except as modified herein.
Castings of alloys A201.0, 354.0, A357.0 and 359.0 shall be solution heat-treated within the
range of temperatures specified in Table 5 of this specification. An aqueous solution of
polyalkylene glycol meeting the requirements of AMS 3025 may be used as a quenchant to
minimjze-distortion—provided-that-the-castings-meet-the-mechanicalpropertyrgquirements of
this sgecification or applicable drawing. Heat treatment shall be performed orma whole casting
and ngver on a portion only. Castings shall be artificially aged by heating @nifofmly over the time
and af the temperature necessary to obtain the required mechanical preperties, The
recommended time and temperature cycle for precipitation heat treatment of alloy A201.0,
354.0| A357.0, and 359.0 are shown in Table 6.

Marking:
Unless otherwise specified on the casting drawing, castings shall be identified with a part
number and a serial number or lot number, and radiegraphic control number (see 6.2.1).
Markings shall be so located as to be preserved throughout finishing process.

Method of Identification: Identification markings shall be raised numerals or lgtters when
spegified on the casting drawing and in the*location noted.

Altefnate Method of Identification: Identification shall be by marking with indejible ink, or
tagging when no method is specified on the drawing, or when it is impractical to provide raised
lettefs or numerals.

Casting Dimensions:

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

Workmanship:

Castings-shall be uniform in quality and condition, sound, clean, and substantiglly free from
foreign materials.
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3.8.1

3.8.2

3.8.3

3.84

3.8.5

4. QUALIT)Y ASSURANCE PROVISIONS:

4.1

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
critefia—as-a-casting-which-is- sound-inthe same areas.-Such-areas shall be identified to
facilitate inspection. Repairs shall be made prior to final solution heat treatmgnt and
inspections specified herein, and prior to any surface finishing treatment)(seg 6.5 for
precputions for welding A357.0 alloy). Weld repaired castings shall be markef or identified in
a manner acceptable to the purchaser.

Strajghtening of Castings: Castings shall not be mechanically straightened after artificial aging
treafment without written permission from the purchaser.

Prevention of Leaks: Castings shall not be impregnatéd) chemically treated, ¢r coated or shot
peened to prevent leaking, unless specified by the.ptrchaser. Impregnated castings shall be
marked IMP.

Radjographic Quality: Radiographic standards shall be as specified on the drawing or
purchase order in accordance with 3.4.2.4%

Surface Quality: Castings shall not.contain surface cracks, cold shuts, or forgign material

adhgring to or embedded in the surface, when inspected in accordance with #.5.3. Surface
projections, such as those remaining after removal of gates and risers, shall not rise higher
than(limits specified in drawings or in other acquisition documents (see 6.2.1).

Respgnsibility for Inspection:

Unles$ otherwise specified in the contract or purchase order, the contractor is fesponsible for
the performance of all inspection requirements as specified herein. Except as ¢otherwise
specifled-in the contract or purchase order, the contractor may use his own or any other
facilities suitabte for the performance of theimspectiomrequireme pecifiedherein, 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.

-10 -
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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. mnfnrinl’ either indicated or nr\hlnl, nor-does-it commit-the Government to

accgptance of defective material.

41.2 Cert
prep

sped

fication of Quality Compliance: Certificates of quality compliance\(see 6.R2.2) shall be
ared for each lot of material offered for acceptance. The certificate shall [nclude results of
ified chemical and mechanical tests. Qualitative results of nondestructive tests and other
inspections or tests shall be recorded on the certificate. The certificate shall glso state that
eaclh) lot has been sampled, tested, and inspected in accordance with the sp4cification and
meels all requirements. The certificate shall be signed by aresponsible reprgsentative of the
contfactor, and shipped with the lot.

4.2 Classification of Inspection:
The inlspection requirements specified herein-are classified as follows:

First article inspection (see 4.3).

Quality conformance inspection (see.4:4).
4.3 First Article Inspection:
First afticle inspection for.foundry control shall consist of all the requirements of this
specification.
4.3.1 First{Article Sample: A first article sample shall consist of two castings, solutipn heat treated,
straightened and aged to drawing requirements and submitted for inspection [and approval as
diregted by-the purchaser. One casting shall be identified as the “dimensional sample” and

shal
sam

be_ fof dimensional approval. The other casting shall be identified as, “fi
ple”'and shall be subjected to composition, X-ray, mechanical property,

and

4.4 Quality Conformance Inspection:

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

441
here

in.

undry control
nd other tests

Inspection Lots: Inspection lots shall be classified as melting lots or casting lots as defined

-11 -
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4.41.1 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 inspection shall be the heat itself.

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

technigus-

441.21 ote for Casting Lot: Upon agreement between the foundry and purchase
ay use multiple heat treat furnace loads when substantial evidence is p
purchaser that the entire lot is given the same thermal treatmepnt..One un
ust be tested. An appendage (integrally cast test part) may.be attached

e used as the unit of inspection.

4.4.2 Sampling Instructions: Unless otherwise specified hereity or on the drawing o
information and where applicable, sampling plans and.procedures in the detg

4.4.2.1 Sgmpling for Visual and Dimensional Examination: All castings shall be sul
vigual and dimensional inspection spegcified in 4.5.6.
4.4.2.2 Sgmpling for Chemical Composition: Samples to determine conformance tg

taken from the heat. Samples frtom castings need not be taken unless com

is fluestionable. All samples\shall be subjected to the test of 4.5.1.
44221 $amples from Heats:"A minimum of one sample shall be taken from each
heginning of the pour into casting molds. For pours exceeding 10 minutes
gample shall be taken at the end of the pour to determine compliance to {
of 3.3.1.

4.4.2.2.2 $amples:from Castings: When compliance with 3.3.1 has not been estab

er, the foundry
esented to the
t from each heat
to the casting to

- other purchase
rmination of the
h MIL-STD-105

jected to the

3.3.1 shall be
bliance with 3.3.1

heat, at the
, an additional
he requirements

ished for a

particular melting lot of castings, a random sample from that casting lot s
in@ecordance with MIL-STD-105, Inspection Level S-1, Acceptance Nu

:

mber Zero,

all be selected

4.4.2.3 Sampling for Penetrant and Radiographic Inspection:

4.4.2.3.1
with 4.5.3.

Penetrant Inspection: All castings in each lot shall be penetrant inspected in accordance
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4.4.2.3.2 Radiographic Inspection: Sample castings shall be inspected in accordance with 4.5.2.
The number of castings to be radiographed shall be determined as follows. Following
process control approval, from the first 10 production lots of a particular cast part, the
number of castings selected from each lot for radiographic inspection shall, as identified

4424 Sgmpling for Mechanical Properties:

44241

44242

by MIL-STD-2175 inspection class, be:

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

Class 3-castings p
castings of MIL-STD-2175, and be completely examined.

Class 4 castings - Sample size shall be selected in accordance withcthe t
castings of MIL-STD-2175, and be completely examined, unless‘radiq
examination is waived in the acquisition documents (see 6.2.%).

Samnle siza-shall hg csalectaed in accardance with the t
<A+ ZE8-SAaH—Pe-S68186t881HRaGCoFaa R W8+

$ampling shall remain at these levels until 10 casting lots,ef the part, prog
gonsecutively, show compliance with soundness requiréments. Once this
qatisfied, inspection levels may be reduced to thosedevels specified in Ml
gpplicable to class number.

Lot Sampling for Castings: In the event that a casting radiographed accor
ghows borderline soundness according'to 3.4.2.2, that casting shall be an
gubjected to the test specified in 4.5.4 together with other castings select
from the same lot. From such a casting, specimen blanks for test shall be
gccordance with the directions.of the purchaser. For the first 10 casting Iq
produced following foundry:control approval, the number of castings in th
gonform to the applicable-sample size code letters listed under Inspection
MIL-STD-105, with annAcceptance Number Zero, and a Rejection Numbe
ghall conform to the foregoing sampling plan until 10 casting lots of the pz
gonsecutively, have been sampled and tension-tested, and have demons
gomplying withithose specified herein. Once this condition is satisfied, sa
gized in aecordance with Inspection Level S-2 of MIL-STD-105, with an A
Number-Zero, and a Rejection Number 1.

able for Class 2

hble for Class 3
graphic

juced
condition is
L-STD-2175, as

ding to 4.5.2
nhong those

ed at random
removed in

ts of a part

b samples shall
Level S-3 of

r 1. Sampling
art, produced
trated properties
mples may be
cceptance

Locations of Specimens for Tension Tests: Following heat treatment, cas

lings shall have

elsewhere in the acquisition documents (see 6.2.1). If no location is speci

n s H Jol 1 £ 1 ' 1 1 H A
LESTSPTCITTICTT DIATTRS TCTITTOVEU TTOTIT TOCAUIOTTS STTOWTT OT] urawlirrygs, Ul ds bpeCIerd

fied, three

specimens shall be excised from a thick, medium 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 ca

sting itself,

provided that the casting is too small for either excising test coupons or testing of the
casting as a whole, and that the thickness of the test bars is equal to or greater than the
thickness of the portions of the castings to which the bars are attached. Test bars shall not
be removed from the casting until all heat treatments have been completed, unless the

bars interfere with inspection processes or straightening whereupon they
after solution heat treatment, but must accompany the associated casting
precipitation heat treatment.

may be removed
during

-13 -
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4.4.2.4.3 Lot Sampling for Large Castings: Where the size of a casting precludes o

sample (over 100 pounds poured weight) from a single heat, integrally cas

each casting in the lot shall be tested with an Acceptance Number Zero a
Number 1. Lot sizes greater than eight shall be sampled in accordance w

btaining a

t test bars from
nd a Rejection
ith Inspection

Level S-3 of MIL-STD-105, with an Acceptance Number Zero and a Rejection Number 1.

The Inspection Level shall remain S-3 until ten casting lots of a part, prod

uced

consecutively, have been sampled and tension-tested, and have demonstrated properties

Cnmplying with those cpnr\ifinr{ herein. Once this conditionis cnfiefind, sa

ized in accordance with Inspection Level S-2 of MIL-STD-105, with anA|
Number Zero, and a Rejection Number 1.

g
J

)
4.4.2.4.4 \ocations of Specimens for Tension Tests, Large Castings: The locationg
rom which coupons for the tension test are to be taken shall be identified
rawing. Test specimen blanks shall be excised after final-heat treatment
vhere feasible. Excision may be performed by deep trepanning or sawing
pecimen blanks cannot be excised from the casting, they may be remov
djacent to the locations of concern of the castingt.\When, at a given locat

mples may be
cceptance

in the casting

on the casting
from the casting
, as applicable. If
ed from gates

ion of concern,

pecimen blanks cannot be excised from the casting, and there are no g3
hat location, provision shall be made for integrally cast test bars to be at

recipitation heat treatment. From those castings which have specimen

L
fl
Q
\
t
I
1
¢
¢
g
made from these specimen-blanks shall be tension-tested together with t
made from test bars to ensure that approved foundry control is being mai

4.4.2.4.4.1 | Sampling, Large Castings, Separately Cast Test Specimens: Alternativ¢
agreement of the purchaser, casting lot sizes of one to 8 castings may
the basis of-heat treat batch. At least one casting shall be selected at rg
group of-castings heat treated together in batch type furnaces. In additi
separately cast tension test specimens shall be cast from each heat wi
andheat treated with the castings of the same heat. All specimens sha

tested. Separately cast specimens shall meet Class 2 requirements.

tes adjacent to
ched to that

bcation. Such bars shall not be removed until all heat treatments have bgen completed,
nless the bars interfere with inspection<processes or straightening whergupon they may
e removed after solution treatment bast must accompany the associated fasting during

lanks cut from

ates or have integrally cast testbars, one casting per each 25 casting lots shall be
ectioned for test specimens.in the locations where the test bars are attaghed. Specimens

€ specimens
ntained.

ely, with the

be sampled on

ndom from each

bn, two or more
the castings

| be tension

4425 Samples of A201.0-T7 for Electrical Conductivity Test: Electrical conductivity tests (see
4.5.5) shall be performed on tension test specimens, blanks or parts of A201.0-T7, in order

to determine compliance with the requirements of 3.4.4.
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4.4.2.6 Sampling for Surface Roughness: When surface roughness has been specified for a casting
or portion thereof (see 6.2.1), following process control approval, a random sample of
castings shall be selected from each casting lot and inspected in accordance with 4.5.7.
Samples from the first ten lots produced shall be sized in accordance with Inspection Level
S-2 of MIL-STD-105, Acceptance Number Zero, Rejection Number 1. Such sizing shall be
maintained until ten lots, produced consecutively, have demonstrated acceptability.

Following such demonstration, samples shall be sized in accordance with Inspection Level
S-1of MIL-STD 1(\’;, Ahhnpfnnr\n Number 7nrn’ Dnjnr\ﬁnn Number 1

4.4.3 Nongompliance and Retest: Failure of any sample or samples to conformsto any one of the
requirements of this specification shall make the lot represented by that'sample or samples
subject to rejection, except as otherwise provided in 4.4.3.1 or in a-sampling plan approved by
the acquiring activity.

esentative
specimens from

4.4.3.1 Ratest for Mechanical Properties: In the event of failure of-one or more rep
specimens to exhibit acceptable mechanical properties, retest of additional
¢ lot will be permitted. Two additional specimens-shall be tested for each |original
nohconforming specimen. The additional specimens shall be removed from the location
frgm which the original specimens were taken.ena location immediately adjacent to it
provided that, the adjacent material is fully representative of the casting. If pne of the retest
samples fails, the lot shall be rejected as noncompliant and the requiremenits of 4.4.3.2 shall

take effect.

4.4.3.2 Ngncompliance: If after retest or.resampling, a sample fails to pass any of the quality

copformance inspections specified herein, the contractor shall notify the purchaser of such

failure and take corrective action on the materials or processes, or both, as
on|all units of product which’/can be corrected and which are manufactured

warranted, and
under essentially

theé same materials and\processes, and which are considered subject to the same failure.

Adceptance and shipment of the product shall be discontinued until correct
acfeptable to the purchaser has been taken. After the corrective action has

ve action

been taken,

ts (all tests and
option of the
hown that the
he lot

the failure shall

v (see 6.2.1).

4.4.4 Inspection of Marking and Packaging: Unless waived by the purchaser, castings shall be
inspected before packaging for marking in compliance with 3.6 (see 6.2.1). From a shipping
lot of identical castings, at least one pack shall be inspected for compliance with Section 5,

unless otherwise specified.
4.5 Methods of Inspection:

4.5.1 Chemical Analysis: Analysis shall be made in accordance with ASTM E 34 and ASTM E 88. In
case of dispute, the chemical analysis by the wet chemical method shall be the basis for

acceptance.
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4.5.2 Radiographic Inspection: This examination shall be conducted in accordance with MIL-STD-
453. The limits of X-ray indications shall, unless otherwise noted, be as specified in 3.4.2.2.
Additional radiographic inspection may be specified by the purchaser. Inspection personnel
shall be certified to Level Il as defined by MIL-STD-410 or as otherwise specified (see 6.2.1).
4.5.3 Penetrant Inspection: Castings shall be penetrant inspected in accordance with MIL-STD-
6866, Level Il or better penetrant sensitivity using Group V post- emulsmed or Group IV water-
forming to MIL-I-
5, to determlne conformance to 3.8.5. Inspectlon personnel shall be certified to Level Il
bfined by MIL-STD-410, unless otherwise specified (see 6.2.1). If treatment is to be

ed subsequent to casting, penetrant inspection shall be performed prior fo such

appl
treatment.

454 Mec
sped
sped
whe

dime

hanical Properties: Test methods for evaluating these properties shall cohform to the
ifications of ASTM B 557, as applicable. Test specimens shall be the standard round
imen of 0.500 inch diameter and 2.000 inches gauge length in the reduced section,

'e the dimensions of the location of the sample test)castings so permit. WWhen location
nsions do not permit the preparation of a full-size test specimen, small-sjze round or flat
spegimens may be tested as specified by the purchaser (see 6.2.1), or the fu|l-size casting
may|be tested, or test specimens made from integrally cast bars may be testgéd when
approved by the purchaser. When testing of.a complete casting is required, the strength
requirement and the direction or method 6f*loading of the full-size casting shall be specified on
the drawing for the part concerned (see6.2.1).

4.5.5 Electrical Conductivity: Samples.taken in accordance with 4.4.2.5 shall be tested for electrical

conductivity in accordance withMIL-STD-1537.
4.5.6 Visugl and Dimensional Examination: Prior to surface finishing operations, if {hese are to be
applled, castings shall'be examined for surface imperfections, identification of product,

457

dimgnsions, and workmanship requirements of 3.6, 3.7, and 3.8, respectively
a magnifying glass:(up to 12X) may be used to aid visual inspection.

. When needed,

Inspgction for-Surface Roughness: Each sample casting submitted for inspegtion of surface
roughness shall be inspected in areas designated on the casting drawing or ¢n other

acqu |S|t|on documents. Inspectlon of the surfaces in the as-cast condition or
condi

in NAS 823 or with sections of the casting which have been mutually agreed
purchaser and supplier as the surface roughness standard (see 6.2.1).

5. PACKAGING:

5.1

Preservation:

surface finished
e block depicted
upon by the

Castings shall be prepared for shipment in accordance with ASTM B 660. The level of

preservation shall be level A or C as specified (see 6.2.1).
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5.2 Packing:

Castings shall be packed in accordance with ASTM B 660. The level of packing shall be level A
or C as specified (see 6.2.1).

5.3 Marking:

Each gentairershal-be-markedin-aceerdance-with-MH—STB—420-
6. NOTES
6.1 Intended Use:

6.2 Ordering Data:

The high strength aluminum alloy castings covered by this specification are int¢nded for
airframe, missile, and other applications where high strength; ductility, soundngss, and uniform

compgsition within each casting are required.

_33.—_77‘.—'.—'

Q7T O

isition Requirements: Acquisition documeénts should specify the following:

itle, number, and date of this specification.

lloy number, temper designation, grade and class of casting (see 1.2).
uantity desired.

pplicable drawings.

If first article inspection is-waived (see 3.1, 4.3 and 6.3).

est facility for first article-inspection and quality conformance inspection.| Specify, if other
than foundry is required to perform all the tests for such inspections for thie purchaser.
urface quality and roughness requirements if not on the drawing (see 3.2.1.2, 3.4.1.1 and
.8.5); whether any surface finishing methods are forbidden.
ocations on‘castings for tests if not shown on drawing. Special instructigns regarding
mall castings (see 4.5.4).

arking-requirements (see 3.6).

pplicable radiographic standards (see 3.4.1.1).

ize ‘of casting lot for inspection if other than 1000 pounds (see 4.4.1.2).

. If inspection for casting marking is waived (see 444)

Required qualifications of NDT personnel if other than Level Il of MIL-STD-410 (see 4.5.2
and 4.5.3).

If radiographic examination for inspection of Class 4 castings is waived (see 4.4.2.3.2).
Applicable surface roughness standard if other than NAS 823 (see 4.5.7).

Selection of level of preservation and packing (see section 5).
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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 Item 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.

The
DOL
(AM
Forn

6.3 First A

When
submi
insped
instrud

Paragraph No. Data Requirements

Applicable DID/N

0.

4.1.2 Certification/Data report

above DID’s were those cleared as of the date of this specification. The
5010.12-L, Acquisition Management Systems and Data Requirements

N 1423.
rticle:

first article inspection has not been waivedthe first article sample shoul
ted for inspection (see 4.3.1). Production@astings should not be poured

tions regarding arrangements for examinations, tests and approval of th

DI-MISC-8067§

5DL) must be researched to ensure that only current, cleared DID’s are ¢

tion prior to first article approval. Acquisition documents should include s

current issue of
Control List
ited on the DD

d be two castings
or submitted for

pecific

b first article. For

first article inspection, the acquisition documents should include the following:

a. Sife of first article inspection (supplier’s or contractor’s facility, Government{or commercial
layoratory).

b. Sdheduling of first article.inspection. When the casting supplier is to perform the testing, he
shpuld notify the purchaser in sufficient time to allow purchaser representafion during
tegting.

c. That the approval'of first article samples or the waiving of first article inspegtion does not

relieve the contractor of his responsibility to ensure that all requirements of
and contract-are fulfilled.

the specification
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6.4 Definitions:

6.5

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 not certain.

a.

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

l--l. ala' - - -’ -’
PR RH-SUPPHEeS;—oFSe e

legses—ero
Federal Government.

Agquisition activity. Term synonymous with “acquiring activity.”

Adquisition documents. Any diagrams, drawings, specifications, standards,

eeds of the

handbooks,

requests for bids, invitations for proposals, contracts, purchase orders, or other written

ingtructions and illustrations used for acquisition. In this specifi¢ation the te
documents dealing with the acquisition of high-strength aluminum-alloy cas
acpuisition documents may include purchase orders or other documents ge
private party who needs to acquire castings to fulfill accontract with the Fed
Cantract. An agreement between the Federal Govefnment and a private p3
teqms and conditions affecting price, performance,and delivery of equipme
sefvices by the private party to the Federal Gevernment or its designee. Cq
legally binding and enforceable on both parties provided that the contracts
criteria under law. Terms of a contract arexnot binding on anyone not a part
Cantractor. A private party, not a member of the Federal Government, who

'm is restricted to
tings. Such
nerated by a
bral Government.
rty expressing
nt, supplies, or
ntracts are

meet certain

y to the contract.
enters into a

coptract with the Federal Government.-The term embraces a legal requirement, not a

function, such as, manufacturer ortest facility.
Foundry. A commercial establishment or building where metal castings are
foyndry may or may not be_under an agreement with the Federal Governmiq

produced. A
ent to supply

captings for a particular acguisition. The foundry may be under contract to another private

party to supply casting for‘incorporation into equipment which the latter pari
to the Federal Government under another contract. In such a case, the Fed
wquld hold the equipment supplier responsible for the performance of the f
Pdrchaser. Either-a contractor (see “e” above) or Government activity (see
purchases castings directly from a casting supplier. The acquiring activity ig
ultjmate piirehaser of the castings whether the acquisition is direct or indire

Finst article inspection. Inspection at the time of the first production of a nev

y would supply
eral Government
bundry.

‘a” above) which
always the

ct.

/ casting by a
ractice which

foyindry. Also, inspection following a change in configuration or in foundry p

codtaatrectea RE-te est

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.
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6.6 Reference Radiographs:

For radiographic inspection of certain castings of complex configuration it may be advisable that
standard reference radiographs be developed using a casting itself. Adoption of such standards
would entail approval by the acquiring activity and the contractor, if the latter is the direct
purchaser of the castings.

6.7 Thisp

6.8 Subje¢t Term Key Word Listing:

Aluminum alloy, casting, foundry, radiographic inspection
PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE “I”

-20 -



https://saenorm.com/api/?name=8522f89b667f50b452a348a43c5b86ac

