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MILITAF.YSPZCIFIWIION
. .

MAGNESIUM-LITHIUMALLOY PLATE, SEEiT AND FORGINGS

(lAL41A,LS141A~ ‘LZ145A)

‘lhisspecificationiS approvedfor use by all Depart-
ment and.Agenciesof tha Departmentof Defense

1. SCOPE

1.1 e. This specificationcoversmagnesiug-lithium‘alloyplate,sheet
and forgings(LA141A’,LS141A and LZ145A.

i.2 g as13iffcati0Q

1.2.1 Conmo.$itiomand temuers. Tne niaterialcoveredby this specification
shall be furnishedin the conmositionashown in table I, and in the following
ternp.4rs,as specified(see6.2).

LA141A - Stabilized
LS141A - As rolled
LZ 145A - Stabilized

1.2.2 ~s. me material shall be furnishedin the sizes
and thicluiessesas specifLed (see 6.2).

2. APPLIOASLEKKxXJNENTS

2.1 The followingdocumentsof the issue in effecton date of invitation
for’bids or requestfor proposalfornia part of this specificationto tbe
extent specifiedherein.

SPECIFICATIONS

MILITARY
MIL-M-3171- MagnesiumAlloy, Processesfor Pretreatmentand Prevention

of Corrosion

FSC 9535,FOSG

;.
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STANDARDS

FSDERAL
Fed, Teat Method Std. No. 151 - Metals;.TestMethods
Fed. Std. No. 184 - IdentificationMerkingof Aluminum.Masneaiumand

Titanium
Fed. Std. No, 245 . Tolerenceefor Aluminumand MagnesiumAlloyWrought

Products

MILITARY
-MIL-STD-129- Marking for$hipment and Storage
MfL.STO-649..Aluminumand f4agnesiumProducts,Preparationfor Shipment

and StoraSa

(Copies ofspeoificationa,stendards,drawinge,and publicationsrequired
by suppliersin connectionwithspecificprocurementfunctionsshouldbe
obteinedfrom the procuringactivityor as directedby the contractingofficer.)

2,2 Other publications. ‘ihefollowingdocumentforms’e part of this epecifi-
-:cationto:.theextent specifiedherein. .*Unlessotherwiseindicated,the issue
-in effecton date of invitationfor bide or requestfor,proposalehall apply. “.‘“”

AmericanSocietyfor Testingand Materiels(AS’111)Stendards

$)fS - Ten@ionTestingof MetallicM8terinle

-<(Applic@.on for COpieS sh~uld be,addressed$0 -theAmericanSocietyfor
Testins end Nateriale,1916Race Street,?PhiIadelpbia,Pennsylvania 19103.)

TI!echnicelsocietyend technicaleesociationspecificationsand standards
are generallyavailablefor referencefrom libreries. lhey are also distribu-
tion among technicalgroupsand using Federalagencies.

3, .RRQUIRE!fEtIfS

3.1 ‘Chemicalreauiremente. The materialshell conformto the chemicalre-
quirementsshovn in table 1.

2
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Table 1. Chemicalcomposition,percent (maximum,
exceptwhere a range is specified)

Alloy

Element 3.A141A Ls141A LZ145A

Lithium 13.0-15.0 12,0-15.0 12.0-15,0.
zinc 4.5- 5.0
Silver 2.0- 3.0
silicon 0.10 !3.5-0.6 1,5- 2.0
Sodium 0.005 0.005 0.005
iron 0.005 0.005 0.005
Nickel 0.005 0.005 0.005
copper 0.04 0.05 0.05
Aluminum 1.0- 1.5 0.05 0.05
Manganese 0,15 0.15 0.15
MagneeLum Rem. Rem. Rem.
Other (total) 0.30 0.20 0:20

3.1.1 Analysis’shallbe made regularIyonly for tba eIementsspecifically
mentionedin table 1. If, however,the presenceof other elementsis sus-
pected,or indicatedin the courseof routineanalysis,furtheranalys$s shall
be made to determinethat the totalof other elementsis not in excessof the
limits specified.

3.1.2 The contractorshall furnishanalysisof each melt showingthe per-
centageof each of the elementsdesignatedin table1.

3.2 Mechanical.properties. The mechanicalpropertiesof the material,
maas”redin the longitudinaldirection,shal1 be as specifiedin tableII..
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3.3 Dimensionaltolerances.

3.3.1 Plate and sheet. Plate and eheet shallnot vary fr~ the specified
df.me~s<onsor from true straightnessof edge by an amqmt greatar than the
tolerancesspecifiedfor flatness,squareness,thickness,width, leigth,
and lateralbcw in Fed. Std. No. 245 for plate, flat sheet,or coiled ‘sheet
as applicable. !Folerancesfor sizes.ofsheet and plate not coveredby
Fed. Std. No. 245 shallbe as specifiedin the contractor order,

3.3.2 Forgiwrs. 2%s forgingsshall.conformto the shapeand dimeneions
on the drawingswithin any variationsstatedtherein.

3.4 Identifiiationmarking, When specifiedin the contractor order,
item identificationnuirkinsshall be in accordancewith Fed. Std.No. 184.
In additionto the.commercialalloy dee~snatioa,the numberof this .speoificatlon
shall be applied to each item.

3.5 Protectivetreatment. The materialshallbe acid pickled. As a
final processbefore shipment,the materialshallbe either o+led or chrome
pickLedas specified(see 6.2). Unless otherwisespecifiedin the contract
or order,the materialshallbe given a chranepickLe treatmentin accor-
dance with type I of MXL-M-3171.

3.6 workninship~

3.6.1 The materialshallbe u~form in qualityand condition,clean,
.eound,smooth,commerciallyflat, and free from severebucklesand other
injuriousdefects. Discolorationsresultingfrom annealingoperations,and
superficialsurfaceabrasionswhich are not of sufficientdepth to affect
adverselythe staticor dynamicmecbanfcalpropertiesor formabilityof
the material,shall not.be cause for rejection.

3.6.2 The metal shallbe given such unlform treatmentas the manufacturer
desires to prcducematerialthat will conform.tothe requirementsspecified,.
appliedin a manner thatwilL produceutmostuniformity. Annealing
Operatknm”shall be perfonnedon the whole of a product,never on a part only.

4. QUAL12YASSURANCEPROVISIOiW

4.1 Responsibilityfor irmpection.‘Unlessotherwisespecifiedin the
contractor purchaseorder,the supplLer is responsiblefor the perfoimwmce
of aLl inspectionreqvlrementsas specifiedherein. Except aS Othe-is@
specifiedin the contractor order,the supplier.mutyuse his own or anY
other facilitiessuitablefor the performanceof the inspectionrequirements
speolfiedherein,unlessdisapprovedby the C.avermnant.‘rheGovetnmeut
reservesthe right to performany of the inspectionsset forth in the
specificationwhere such inspectionsare deemednecessaryto .meuresuppLiee
and servicesconformto prescribedrequirements.
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4.2 Let, Unlessotherwisespecifiedin the contractor order,a lot
shall consistof materialof the same temperand thickaesa,made by the same
manufacturingprocess,eubmlttedfor inspectionat one time.

4.3 Sampling, Sampleetaken for the purposeof teatsprescribedin this
specificationshallbe selectedin a manneras to representcorrectlythe
materia1 furnishedand avoid needleesdestructionof finishedmateriaIS when
samplesrepresentativeof the msterialtireawnilable ft!omother sources,

4.3.1 yor~ sis, A samplefor chemicalanalysisshell be
obtainedfrom,each.4,000p-rendsor lessof a melt of the alloywhen chemical
analysisis made at the time of melting. Nben chemicalanalysisis made on
the finiehedplate,eheetor forsing,.a samplefor chemicalanalysisshall

.be taken from each 1~000poundeor lessof materialcomprisingthe lat.
Not less than 2 ounceeof the samplechips shallbe forwardedfor analysi.s.
The.chipashallbe fine, clean,and free from oil, dirt, grit, and foreign
matter. Samplesfor chemicalanalysieshall representthe full croBB
sectionof the material. Upon approva1 of-theprocuringactivity,the
❑anufacturer‘emethodof compositioncontrol❑ay be used in lieu of the
mothodaoutlinedabove.

4,3.2 For mechanicalDroo rtie es, Unleeeotherwisespecifiedin the
contractor order,at leastone tensiontest specimenstillbe selectedto
~representeach 1,000poundsor leseof sheeror 2,000 poundsor less of plate
\comprisinga lot exceptthat in no case shall less than two tensiontests
representa lot, For forsings,two tensiontest specimensshallbe selected
from each lot, Scch specimenshallbe L9!<enfrom a differentpiece.

4.3.3 For examination. Each plate,sheetand for%ing@ball be carefully
examined.

4,4 Examination, Sach pieoe selectedin accordancewith 4.3.3 shall be
axaminedto determinecompliancewith the requirementsfor identification
mcrkins (see 3./+)and workmanship(see 3.6) and shall be measuredfor
compliancewith the dimensions1 requirements(see 3.3) of this c.pacification.

4.4.1 ?rermrationfor sbivment. Examinetiooof the preservation,
packa&@, ‘packingand markingfor shipmentshe11 be made for conformance
to the requirement of section5.

4.5 Tests,

4,5.1 Tensiontest specimens.
to the requirementsof ASTM E S.
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4.5.2 Test procedures.

4.5.2.1 Chemicalanalvsis. ‘l’hesamplesselectedin accordancewith 4.3.1
shall be analyzedin accordancewith method 111 or method 112 of Fed. Test
Method STD. No. 151 to determineconformancewith 3.1. A einsleanalysisof
a compositesamplemay be made. In case of dispute,analysisin accordance
with method 111 of Fed. Test Method Std. No. 151 shallbe the basis for accept-
ance.

4.5.2.2 Tensiontests. Tensiontestsshallbe conductedin accordance
with ASTM E 8.

4.6 J@iection.

4.6.1 Examinationdefects. Any ample unit having one or more defects
shal1 be rejected.

4.6.2 Test failures. A lot shall be rejected for failureto meet any of
the-testrequirementswhen testedin accordancewith 4.5 subjectto the
provisionsof the sectionon “Rejectionand Retests”of Fed. Test MethodStd.
No. 151.

4.7 Reheat treatment. Where failureof any lot of materialto meet the
requirementsof this specificationis due to inadequateheat treatment,tie
materialmay be reheattreated,and resubmittedfor test. only two such
reheat treatment will be allowed.

5. PREPARATIONFOR DELIVSRY

5.1 Presenatlon and tiackaging.Unless otherwisespecifiedin the con-
tract or order, alI materialshall be separatedby temper,size and thfck-
ness and packed in cratesor boxes of the size commonlyused fourshipment.
Individualplate, sheet or forgingwhich have been given a chromepickle
surfacetreatmentehallbe separatedby a non-corrosive,nonhygroacopic
paper to protect~he finish. Oiled materialshallnot be requiredto be
separatedby paper.

5.2 Packin&.

5.2.1 LevelsA and B. The materialshailbe packed in accordancewith
UIL-STO-649.

5.2.2 Level C. 2he materialshall be packedinto containersof a type.—
and size commonlyused for the pu=posein such a mannerES to insureaccept-
ance by carrierfor transportationat the lowestrate applicable,and to
affordmxinnnuprotectionfrom normalhazardsof tr.snsportation.

...

. . .. ..
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5.3 Marking, T.nadditionto any specialmarkingrequiredby the
contractor order, shippingcontainersshallbe markedin accordance
with MIL-STD-129.

60 NOI!ES

6,1 Intendeduse. Materia16coveredby this specificationare for use
in missilesand d.mllarapplication,

6.2 &Iering data. f’urchasere6houldexerciseanyde8ired optfnns
offeredherein end procurementdocum~ntsshouldspecifytha “follcwing:

~;

(c)
(d)

(a)
‘(f)

:(s)
.(h)

(i)
(j)

ikitle,numberand date of this spacification,
~COmpOsitiOn‘and~tempar(kee 1.2.1).
..Sizeand thickness(see 1:2:2).
Maehanicalpropertiedfor siKes or tempersnot coveredby
-tableII (see3.2).
.Stabilizationprocedures(sea tableII and 6.4).
~.l!olerancesfor materialhewing dimensirms outside the
specification:Iimits(eee 3.3}.’
-Purposefor which materialis intended.
Whether chromepickled or oiled plate or sheet is desired
-(see 3.5), -
Wethar materialis to be,.packed,bylevelA,-B or C,(see5.2).
Spe6ialmerkingif required(6ee’:5.3),

6.3 .Yherequirementsfor packaging(see“5.1)and for packi~g(see 5.2)
~and marking for shipment(see 5.3) spe.cified herein apply to diractship-
..’mants.far Gwetiuaentactivitiesand apply also,where.specified;:to con-
tracte or ordersbetweenthe manufaekurerand the Governmentprima contractor.

6,4 Stabilization.A typicalstabilizationtreatmentconsists.of
heatinget 350”F for a period of 2 to 6 hours (depending.on the thickness)
after eolutirmtreating. Solutiontreatingconsistsof heating!at550”F,
‘1hour per inch or 1 hour minimum(whicheveris greater),fOll~#edby Qn
air quench,

Custodial Preparingactivity:
Army-NR Army-MS
Navy - ‘AS
Air Forca - 11

Rwiew activities! ProjectNo. 9535-OlgO
Army - Hit,FIX,MU, GL, WO
Navy - AS
Air Force -,84
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