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MAGNESIUMALLOYDIE CASTINGS(AZ91A)

This specificationwas approvedby the Commissioner,FederalSupply
Service,GeneralServicesAdministration,for the use of all Federal
agencies.

1. SCOPE

1.1 SJoQQ. This specificationestablishedthe requirementsfor magnesiumalloydie castingsof
the compositionlistingin tableI, in the as-castcondition.

2. APPLICABLEDOCUMENTS

2.1 The followingdocumentsof the issuein effecton date of invitationfor bids or requestfor
proposal,form a part of this specificationto the extentspecifiedherein.

FederalStandarda:

Fed. Std.No. 123 - Markingfor DomesticShipment(CivilianAgencies),
Fed. TestMethodStd.No. 151 - Metals;Test Methods.

(Activitiesoutsidethe FederalGovernmentmay obtaincopiesof FederalSpecifications,Standards,
and Handbooksas outlinedunderGeneralInformationin the Indexof FederalSpecificationsand Stand-
ards and at the pricesindicatedin the Index. The Index,whichincludescumulativemonthlysupple-
ments as issued,is for saleon a subscriptionbasisby the Superintendentof Documents,U. S. Govern-
ment PrintingOffice,Washington,D. C. 20402.

(Singlecopiesof this specificationand otherFederalSpecificationsrequiredby activitiesout-
side the Feder~ Gover~e~ for bid~ng ~oses ~e av~lable @thout chargefrOm BUSinOSSservice
Centersat the GeneralServicesAdministrationRegionalOfficesin Boston,New York,Washington,D.C.,
Atlanta,Chicago,KansasCity,MO.)Fort Worth,Denver,San Francisco,LOS Angelee~and seattlej
Washington.

(FederelGovernmentactivitiesmay obtaincopiesof FederelSpecifications,Standards,and Hand-
booksand the Index of FederalSpecificationsand Standardsfromestablisheddistributionpointsin
theiragencies.)

MilitarvSOec ification:

NIL-M-3171- MagnesiumAlloy;Processesfor Pretreatmentand Preventionof Corrosionon.

MilitervStandards:

MIL-STD-105 - SamplingProceduresand Tablesfor Inspectionby Attributes.
MIL-STD-129- Markingfor Shipmentand Storage
MTL-STD-453- Inspection,Radiographic
MIL-STD-6A9- Aluminumand MaguesiumProducte,Preparationfor Shipmentand Storage.

(Copiesof Milit~ Specificationsand Standardsrequiredby contractorsin connectionwith specific
procurementfunctionsshouldbe obtainedfrom the procuringactivityor ag directedby the contracting
officer.)

2.2 _ nub~ti on~. The followingdocumentsform a part of thisspeclfioationto the extent
specifiedherain. Unlessotherwiseindicated,the issuein effecton dateof incitationfor bids or
requestfor proposalshallapply.

American Society for Testingand Materiels(ASTF1)Standards:

E8-66- TensionTestingof MetallicMaterials,

(Applicationfor copiesshouldbe addressedto the AmericanSocietyfor Testingand Materiels,1916
Race Street,Philadelphia,PennsylvaniaI9103.)

FSC-MECA
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3. IUVJJIRFMENTS

3.1 Material. The materielshellbe suchas to producedie castingsin fullcompliancewith the

/

requirementsapec%fiedherein.

3.2 Menu.facture. The castingsahe.11be made by forcingmoltenmetalunder
or die.

3.3 FoundrvControl.

3.3.1 Unlessotherwisespecified(see6.I),castingshellbeproducedunder

pressureintoa

foundrycontrol

mold

approved
by the procuringactivity. Foun&.ycontrolsh& con&t of exdnation of castings‘~ radiographic
or otherapprovedmethodsfor determininginternaldefectsuntilthe gatingand otherfoundrj-practices
havebeen establishedto producecastingsmeetingthe qualitystandardsfurnishedby theprocuring
activityor agreedupon by the procuringactivityand contractor.When foundrypracticeshavebeen so
established,the productionmethodshellnot be changedwithoutdemonstratingto the satisfactionof
the procuringactivitythat the changedoes not adverselyaffectthe qualityof the castings.

{

3.3.2 Foundm co ntrol. Foundrycontroland Inspectionshellbe made by radiographicexamination
conductedin accordancewiththe requirementsof MIIAYIT1-453.

3.4 SOun dness.

3.4.1 When specl.fied(see6.I), the eoundneesof castingsshellconformto standardsfirnishedor i
approvedby the procuringactivity. The extentof porosity,coldfillsand otherdefectsin the caat-
Inga shallnot exceedthoseshownby the standard,and suchdefectsshellbe absentin designated
areas.

3.4.1.1 The standardssuppliedor approvedby the procuringactivityfor determiningconformance
with soundnessrequirementsmay consistof sectionedcastingsor photographsthereofor radiographs
of at leastthe importantsectioneof the castings.

3.4.2 When specified(see6.1),the weightof each caetingshellbe not less thena epecified
minimum.

w

3.5 Identlfication. Wherepracticableand unlessotherwiseepecified(see6.1),eachcastingehell
be identifiedwith the pertnumberby the use of reieednumeralsin a locationindicatedon the draw-
ing. When no locationis shownon the drawing,tne numbershallbe so locatedas not to be machined
off in finishingto the reqtireddimensions.

3.5.1 Castingson whichit is impracticableto
properlyidentifiedat the pointof delivery.

3.6 ChemicalCODOm eition.

3.6.1 The chemicalcompositionof the castings

3.6.2 The contractorshallfurnishan analysia
elementsspecifiedin tableI.

3.6.3 chemicalanalysisof the individuallots

provideraisednumeralsshallbe so markedas

shellbe withinthe limitsspecifiedin table

of eachlot showingthe percentageof eachof

to be

I.

the

by the contractormeybe waivedat the discretion
of the procuringactivity,providedthe manufacturer-)smethodof compositioncontrolis acceptableto
the procuringactivity.

TABLEI. Chemicalcompositionlimitsl_/—
Element Percent

Aluminum 8.3 to 9,7
Mangene8e,min. 0.13
Zinc 0.35 to 1.0
Silicon,max. 0.50
Copper,max. 0.10
Nickel,max. 0,03
Otherelements(tot~ max. 0.30
Magnesium Remainder

~ Analysisshellreguerlybe made only for the elementespecificallyrequired
in this table,exceptingmagneeium.If,however,thepresenceofotherelements
is indicatedin the courseofroutinesnalysie,furtherenelysisshellbamade
to determinethat the toteloftheeeotherelementsdoesnotexceed0,3percent
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L ) 3.7 MechanicalDroDerti@.

3.7.1 unless othertisespecifiedin the contractor order(see6.1),the mechanicalpropertiedof
the castingsshallbe demonstratedto be adequateby meansof suitableprooftestsof full-sizecaat-
ings,or by testsof specimenscut from castingsas specifiedon the applicabledrawings.

3.8 Location of elector Din marks and rxrctinelines. Unlessotherwisespecified(see6.1), the
locationof ejectorpin marksand partinglinesshellbe at the optionof the contractor.

3,9 Finish. Unlessotherwisespecified(see6.1),castingsshallbe suppliedwith a chrome-
pickleprotectivefinishin accordancewith typeI of ML-M-3171.

3.10 Dimensions. The dimensionsof the castingsshallbe withinthe dimensionsand tolerances
specifiedon the applicabledrawings.

3.11 Workman&. The die castingsshallbe of uniformqud.itY,free fr~ inj~ious PorositY,

)
hard spots,shrinkagedefects,cracks,and otherinjuriousdefectswhichwill adverselyaffecttheir
serviceability,end shallbe smoothand well cleanedbeforeinspection.

3.11.1 Remir. Castingsshallnot be repairedin any mannerwithoutpermissionof the procuring
activity.

4. QUALITYASSURANCEPROVISIONS

4.1 Responsibilityfor inspection.Unlessotherwisespecifiedin the contractor purchaseorder,
the supplieris responsiblefor the performanceof all inspectionrequl.rementsas specifiedherein.
Exceptas otherwieespecifiedin the contractor order,the suppliermay use his own or any other
facilitiessuitablefor the perfomnanceof the inspectionrequirementsspecifiedherein,unlessdis-
approvedby the Government. The Governmentreservssthe right to performany of the inspectionsset
Ccmth In thg specificationwheresuchingpectioneare deemednecessaryto assurethat suppliesand
servicesconformto prescribedrequirements.

/+.2 .%zmling.

L- , 4.2.1 Inspection1ot. The contractorshallhavethe optionof operatingon the basisof either
one of the followingdefinition of an inspectionlot:

4.2.1.1 An inspectionlot shellconsistof not more then 1,000poundsof castingsof the samepert
numbersubmittedfor Inspectionat one timOo However,if thismethodof inspectionis used,the manu-
facturers methodof periodiccompositioncontrolshellbe acceptableto the inspectorand no castings
shallbe releasedfor finishinguntilthe compositionof the representativechemicalsampleshas been
foundto conformwith the compositionlimitsof thisspecification.

4.2.1.2 An inspection lot shell consistof the outputof one die-castingmachinein continuous
operationfor a periodnot exceeding24 hours. Castingsinspectedby thismethodshallbe so marked
or hsndladduringthe finishingoperationsas not to lose theiridentity.

4.2.2 Saumlesfor chemical.anslvSis.

4.2.2.1 Semplieeof sufficientdrillingsfor checkchemicalanalysisah.sllbe takenby the l.n-
spectorfrom each lot in accordancewith the requirementsof Fed. Test~thod Std.No. 151,method111.

4.2.2.2 The samplefor spectrochemicelanalysisshallconformto the requirementsof Fed. Test
MethodStd. No. 151,method112. It shellweighapproximately20 grams.

4.2.3 Soundness. Unlessotherwisespecified,the samplingfor radiographicinspectionor compari-
son with standardsshellbe In accordancewithMIL-STD-105,levelS-4, AQL - 2.5 percent.

4.2.4 Proof tegt,.When the contractor orderrequiresthe castingsto withstanda minimumnon-
destructiveload,castingsfromeachlot shallbe testedin themannerspecifiedin the contractor
order. Samplingshallbe in accordancewithMIL-STD-105,levelS-2 AQL- 1.0 percent.

3
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L.3 Exami nation.

4.3.1 ~ . Each castingshallbe carefullyexaminedto determineconformancewiththe
requirementsof this specificationtith respectto worlunanship.Examinationof a fractionof the
inspectionlot in accordancewith a statisticalsamplingplan is acceptableprovidedthe sampling
pbn iB approvedby the procuringactivity.

/+.3.2Dimensione. One of the firstcastingsmade with each die,afterthedie has reachednormal
operatingtemperature,ehallbe measuredand gaged. Unlessotherwisespecified,at least0.1 percent
of the oastingssubsequentlymade with the die shellbe measuredand gaged.

4.3.3 mati on for deliverv. An examinationshallbe made to determinethatpackaging,pack-
ing and markingcomplywith section5 of this specification.

4.4.1 ~. Chemicalanalysisshallbe performedin accordancewithmethods111 or
112 of Fed.Test MethodStd.No. 151. In caseof dispute,method111 ehal.1be the basisfor
acceptance.

4.4.2 SOUIIdness.

4.4.2.1 When soundnessis requiredin accordancewith 3.4.1,it shallbe determinedby radio-
graphicexaminationof castingsselectedin accordancewith4,2.3,unlessotherwisespecified.

4.4,2.2 At the optionof the contractor,castingsin lots rejectedunderthe provleionsof &4.2.l
may be individ~ly subjectedto radiographicexamination,and suchof the caetingsas meet the eound-
neas requirementsmay be resubmittedfor acceptance.

4..4.2,3When the minimomweightof each castingis specified,a sufficientnumberof castingsfrom
each lot shallbe weighedindividuallyto satisfythe soundnessof the castingsof the lot. If any of
the castingsweighedfellbelowthe epecifiedweight,each castingof the lot shallbe weighed,and
thoseweighingless than the specifiedweightshall be rejected.

4.4.3 MechanicaluroDertYtests. When teneiletestsare required,they shellbe made in accord-
ancewith the requirementsof ASTM-E8using test specimensin accordancewithfigyne18, therein.

4.5 Relecti~. Failureof any castingto conformto any one of the requirementsof thisspecifi-
cationehallbe causefor rejectionof the lot represented,exceptwhen a statisticalsamplingplan
is provided. Dispositionof nonconforminglots shallbe in accordancewithMIL-STD-105.

5. PREPARATIONFORDJILIVERY

5.1 SeDaration. Die castingsshallbe properlyseparatedby lot whenpackedfor shipment.

5.2 Preservation and uacking. All castingsshellbe preeervedend packedin accordancewith the
requirementsof MIL-STD-649. The procuringagencyshouldspecifythe levelsrequired. When the levels
are not specified,levelC shellbe used.

5.3 l!@i!2g.

5.3.1 Civilazencies. In additionto any specialmarkingrequiredby the contractor order,ship-
ping containersshallbe markedin accordancewith Fed. Std. NG. 123.

5.3.2 Militarva encies. In additionto markingsrequiredby the contractor order,the shipping
containersshallbe markedin accordancewithMIL-STD-129.

6. NOTES

6.1 Orderingda@. Purchasershouldselectthe preferredoptionsofferedhereinand includethe
followinginformationin procurementdocuments:

(a) Title,number, and date of this specification.
(b) Dimensionsand applicabledrawings(see 3.10).
(C) Wether fcmndry cmtrd ie required (see 3.3).
(d) Requiredsoundnessstandardswhen soundneesis specified(see3.4,1).
(e) Mnimum weight when necessary (See 3.4.2).

L
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\
(f) mchan.icalproperties,ifrequlred (see3.7).
(g) Proof test,if required(see 3.7.1).
(h) Identificationmarking(ace3.5).
(i) Locationof ejector pin marks end partinglines (see 3.8).
(j) Finish (see3.9).
(k) selectionof applicablelevelof preservationand packing(see 5.2).

6.2 ‘kOiCd.Uroperties. TypIce,ltensilepropertiesof tensionspecimens,of the form and dimen-
sionsshownin figure18 of ASTM-E8,when cast in a die in regul~ productionroutine,and conforming
to the chemicalcompositionspecifiedin 3.6, are aa follows:

TABLE II. Tensileproperties

Tensilestrength Yield strength Elongationin
2-inches

P.a.i. F’.s.i. Percent

29,000to 34,000 22,000 to Z,ooo 2t05

NILITARYCUSTODIANS: _inv activi~:

Army-m Navy - AS
Navy - AS
Air Force - 84 ProjectNo. MECA-0058

Reviewactivities:

NSA
&my- WC, MU, MI, AV, GL, ME

.—

Ordersfor thispublicationare to be placedwithGeneralServicesAdministration,actingas an
agentfor the Superintendentof Documents, See section2 of this specificationto obtainextracopies
and otherdocumentsreferencedherein. Price10 centseach.

5
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SPECIFICATION ANALYSIS SHEET
I

Form Approved
Iluriuet llnr*au No. 119.11~04

l~sl?{l{.ri{w>
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OEPARTMEMT OF THE NAVY

Navel Ai. ~ Ekj,gineer{.ng C=ntor

Philadelphia, Pennsylvania 19112

Weapons Engineering StandardizationOffice (Code X)
Naval Air Engineering Center
Philadelphia, Pennsylvania 19112
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