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26 January 1971

MILITARY SPECIFICATION

MAGN1351UM-LITHIDNALLOY CASTINGS
(L.WJA and L2145A)

1. SCOPE

1.1 -. This specification covers magnesiun+lithium alloy castings
(L.Sl/+lAand LZ145A) .

1.2 Classification.

1.2.1 Co~ositions and tempers. The material covered by this’specifi-
cation shall be furnished in the compositions shown in table 1, and in the
stabilized temper, as specified (see 6.2):

IS1!JA-T7
LZl&5A-’f7

2. APPLICABLE 00CUMENTS

2.1 The following documents of the
for bids or request for proposal form
extent specified herein.

SPECIFICATION

MILITARY

issue in effect on date of invitation
a part of this spedification to the

MILA!-3171 - Msgnesium Alloy, Processes for Pretreatment and Prevention
of Corrosion

STANDARDS

FRDEFfJU

Fed. Test Nethod Std. No. 151 - Netals; Test Methods

AIEA MECA
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MILITARY

MIGSTD-329 - Marking for Shipment and Storage
MILST&649 - Aluminum and Magnesium Prducts, Preparation for

Shipment and Storage

(Copies of specifications, standafis, drawings, and publications required
by supp3iers in connection with specific procurement functions should be
obtained from the procurtig activity or as directed by the contracting
officer.)

2.2 Other publications. The following documents form a part of this
specific at ion to the extent e.pec if ied herein. Unless otherwise indicated,
t i e issue in effect on date of invitation for bids or request
shall apply.

+RICAN SOGIETY FOR TE3TING AND MATERIALS (~T@ s~~~s

E8 - Methods of Tension Testing of Metallic Materials
E91+ - Recommended Practice for Radiographic Testing
E 1 5 5 - 6 4 - R a d i o g r a p h s f o r A l b um a n d M a w e s i um @ s t ~ g s
E 1 6 5 - M e t h o d s f o r L i q u i d P e n e t r a n t I n s p e c t i o n

(Acmlicationfor copies should be addressed t o the American

for proposal

Society for
Test”&g and Materials-, 1916 ikce street, Philadelphia, pa.. 19103. )

Technical societies and technical association specifications and standards
are generally available for reference from libraries. They are also
distributed among technical groups and using Federal agencies.

3. REQUIF@iEMTS

3.1 Chemical requirements. The material shall conform to the chemical
requirements shown in table 1 .

2
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Table I. Chemical composition, percent

●
(Maximum, except where a range is specified)

Alloy
Element IS1!+IA LZU+5A

Lithium 12.O-15.O 12.O-15.O
zinc
Silver

4.5-5.0
2.0-3.0

Silicon 0.5-0.6 1.5-2.0
Scdium 0.005 o.0i35
Iron 0.005 0.CX35
Nickel 0.005 0.005
Copper 0.05 0.05
Akminum 0.05 0.05
Manganese 0.15 0.15
Magnesium Rem. Rem.
Other (total) 0.20 0.20

3.1.1 Analysis shall be made regularly only for the elements specific-
ally mentioned in table 1. If, however, the presance of other elements is
suspected or indicated in an amount greater than the specified limite,
further analysis shall be made to dete-e that theee elements are not
presant in excess of the limits specified.

3.1.2 The contractor shall furnish aoalysis of each melt ehovrkg the
percentage of each of the elements designated in table 1.

● 3.2 Mechanical properties. The mechanical properties of test specimens
shall conform to the requirements of table II.

Table II. Mechanical properties

Ultimate Yield strength, Elongation in
tensile strength min. , ksi 2in

Alloy
., min.,

Temper2 min., kei (0.2Z offset) uercent

L.S1!+.I.A T’? 18.5 13.5 18
LZ145A 28 22.5 k

%roperties are based on permanent mold separately cast test bars conforming
Zto the standard specimen of figure 8 of ASTM E8.
Stabilization trsatment procedures shall be approvsd by the procuring
activity (see 6.2).
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3.3 Dimensional tolersnc es. The dimensior,sand tolerances shall be as
specified in the drawing or contract or order and shall not vary from the
dtiensions so specified.

3.4 Surface irirperfections. The castings shall not contain cracks,
laps, or cold shuts. When specified in the contract or order, castings
shall be -mined for imperfections by one of the liquid penetrant ,
methods of ASTM E165 (see 4.5.2.3).

3.5 Soundness. Radiographic standards of castings ti desi+qsted areas,
shall be as established by the procuring activity. The standarde ehall be
in accordance with ASTM E155 (see 4.5.2.4 and 6.2).

3.6 Repair of casttigs. Castings shall not be welded, plugged or
impregnated without written authorization of the procuring actitity.
When impregnation to prevent leakage is authorized, a written procedure
of the methcd shall be prepared by the producer and all castinge shall
be identified by the symbol IMP.

3.7 Identificationmarking.Castingsshallbeartheproducer’sname
or symbol,meltnumber,andpartofpatternnumberexceptcastingsof
smallsize. Suchmarkingshallbedoneby stencilingmethodsor sim+r
techniques.

3.$ Protectivetreatment.Thematerialshallbeacidpickled.As
a ftil processbeforeshipment,thematerialshallbe eitheroiledor
chromepickledas specified(see6.2). Unlessotherwisespecified,in
thecontractor order,thematerialshallbe givena chnxspickletreatment
inacconiance withtypeI ofMIL-M-3171.

3.9 Workmenehip.Casttigsshall.be cleanandfreeof iujuriousdefecte
fortheirintended use.

4. QUALITY ASSURANCEPROVISIONS

4.1 Responsib~ity for inspection. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance
of all inspection requirements as epecified herein. Except as otherwise
specifisd in the contract or order, the supplier may use his own or any
other facil.itiessuitable for the performsnce of the inspection req+rements
specified herein, unless dieappmved by the Government. The Government
reserves the right to perform any of the inspections set forth in the
specification where euch inspections are deemed necessary to assure:
SUPPlieeand servicesconform to prescribed requirement.

.

4
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4.2 LOt. A lot shall consist of castings of the same part number made

●
by the ~me casting process.

4.3 Sampling. Samples taken for the purpose of tests prescribed in this
specification shall be selected in a manner as to represent correctly the
material furnished and avoid needless destruction of finishd materfils
when samples representative of the material.are available from other sources

4.3.1 For chemical analysis. A sample for chemical analysis shall be
obtained from each 4,000 pounds or less of a melt of the alloy when chemical
analysis is made at the time of melting. When chemical analysis ie made on
the finished casting, a sample for chemical analysis shall be taken from
each 1,000 pounds or less of material comprising the lot. Not less than
2 ounces of the sample chips shall be used for analysis. The chips shall
be ftie, clean, and free from oil, dirt, grit, and foreign matter. Samples
for chemical analysis shall represent the full cross section of the
material. Upon approval of the procuring activity, the manufacturerfs
method of composition control may be used in lieu of the methods outlined
above.

l+.3.2 For mechanical~ropert.ies.Unless otherwise specified in the
contract or order, at least one teneion test specimen shall be selected to
represent each l,OCCIpounde or less of castings comprising a lot except
that in no case shall less than two tension tests represent a lot.

4.3.3. For exam-tion. Each casting shall be vieually examined.

4.3.3.1 Surface imperfections. San@ing for penetrant inspection

● shall be as specified by the procuring activity.

4.3.3.2 S o u n d n e s s . S a mp l i n g f o r e o u n d n e s s s h e l l b e a s s p e c i f i e d b y
the procuring activity.

4.4 Examinations. Each piece selected in accordance with 4.3.3shall
be examinedtodeterminecompliancewiththerequirementsforidentification
marking(see3.7)andworkmanship(see3.9)andshallbemeaeuredfor
compliancewithtbedimensionalrequirements(see3.3)ofthis
specification.

4.4.1 Preparation for shipment. Examination of the preservation,
packagiug, packing and marking for shipment shall be made for conformance
to the requirements of section 5.

5
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4.5 Tests.

., . g’.

4.5.1 Tension test specimens. Tension test specimens shell conform to
the standard specimen of figure 8 of ASIM E8. These shall.be permhnent
mold separately cast test bars.

L. 5.2 Test procedures.

4.5.2.1 Chemical analysis. The samples selected in accordance wj.th
&.3.1 shall be amlyzed by the wet chemical method in accon.iancewith
method 111 of Fed. Test Method Std. No. 151, or”the spectrochemical:
method in accofiance with method I_l.2of Fed. Test Method Std. No. 151
to dete-e conformance with 3.1. A single analysis of a composite
sample may be made. In case of dispute, analysis by tbe wet method
(methed Ill.)shall be the basis for acceptance.

4.5.2.2 Tension tests. Tension tests shall be conducted in accon.iance
with AS1’1.lE8.

4.5.2.3 Surface imperfections. Penetrant tests shall be conducted in
accordance with ASTM 165.

4.5.2.4 Radiographic inspection. Testing shall be conducted in
accordance with ASTM E%.

4.6 Rejection.

/+.6.1Examinationdefects.Anysampleunithavingoneor moredefects
shallbe rejected.

4.6.2 Test failures. A lot .sballbe rejetted for failure to meet any
of the test requirements when tested in accordance with h.5 subject to
the provisions of the section on”Rejection and Retests” of Fed. Test
Method Std. No. 151.

5. PRIF’ARLTIONFORDELIVERY

5.1 Preservation and Packaging. Unless otherwisespecified h the con-
tract or ofier, all material shall be separated by temper, size +’ thick-
ness and packed in crates or boxes of the size conunonlyused for shipment.
Individual castings which have been given a chrome pickle surface treatment
shall be separated by a non-corresive, nonhygrescepic paper to pro{ect the
finish. Oiled materiel shall not be required to be separated by paper.

●
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5.2 Packtiq.

● —5.2.1 Level A. The material shall be packed into containers of a type
and size commonly used for the purpose, in such a manner as to insure
acceptance by carrier for transportation at the lowest rate applicable and
to affomi m a x i mum protection from normal hazards of transportation.

5.2.2 Levels B and C. The material shall be packed in accordance with
Mi&STD-649.

5.3 Mark%. Ln addition to any special marking required by the
contract or order, shipping containers shall be marked in accordance with
MI&STD-129.

6. NOTES

6.1 Intended use. Materials coverei by this specification are for
use in missiles and similar applications.

6.2 Otierin,q data. Purchasers should exertise any desired options
offered herein and procurement documents should spscify the following:

[
a) Title, number and date of this spscification.
b) Composition and temper (see 1.2.1).

[
c) Stabilization procedures (see table II and 6.4).
d) Radiographic standards at any particular location of the

casting (see 3.5).
(e) Whether chrome pickie for oiled castings are desired (see 3.8).

● (f) Sampling for penetrant inspection (see /+.3.3.1).
(g) Saqltig for soundness (see 4.3.3.2).

[
h) tlhethermaterial is to be packed by level A, B, or C (see 5.2).
i) Special marking, if required (see 5.3).

6.3 The requirements for packaging (e.. 5.1) and for packing (see 5.2)
and marking for shipment (see 5.3) specified herein apply to direct ship-
ments for Government activities and apply also, where zpecified, to con-
tracts or ouders between the msnufacturer and the Government prti’e
contractor.

6.4 Stabilization. A typical stabilization treatment consists of
heating at 3500F for a period of 2 to 6 hours dependtig on the thickness
after solutiorl treating. Solution treating coneists of heating at 550° F,
1 hour per inch or 1 hour minimum (whichever is greater), followed by an
air quench.

7
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6.5 Mechanical properties. Stress levels of various sections of
castings should be carefully considered before specifying the mechanical
properties at “any given point. Metal is cast from a single homogeneous
batch of molten metal to which all alloying and processing operations have
been completed.

6.5.1 The data used in table II were obtained by using separately
cast test bars, using O.505 inch diameter permanent steel molds to
dete-e the mechanical properties.

Custodian: Preparing activity:
Army-MR Army - MH

Review activities: P r o j e c t No . NE CA - AO1 l
A r m y - MR , MU , Wc

.: . . . ..

$
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INSTRUCTIONS: In a continuing effort to make our standardization documentd better. the DoD provides fhb form for use i.

submitting comments and s.gge6tions for improvenwnta. AU ustm of military standardization documents are invited ta provide

suggestions. This form may be detached, folded along the Ii.- indicated, taped atong the loose edge (DO NOT STAPLE), and
. .mmled In block 5, be as specir,c M ~ihle about particular problem areas such as wording whkh required interpretation, w-

too rigid, restrictive, 100SS ambiguous, or WM incompatible. and give proposed &mting changu which woutd alfeviate the

wbl=~. E.ter i. bt~k 6 ~Y re-~ ..t =~t.d t. a specific paragraph of the document. If block 7 u fried out, an

acknowledgement will be mailed to You within 30 days to let you know that your commenb were received and are bebig
considered.

NOTE: ‘fhh form may mat be used to request copies of docmmmti, “m ta request waivem, deviations, or cbvificatiin of
sp-ecific.tio. req.irementi on current contracts. Comments submitted o. tbii form do not constitute or imply authorization
to waive any portion of the referenced document(a) or to amend contractual requirements.

(Fold don# thu Uric)

(Fold ah., thio [in.)

DEPARTMENT OF THE ARMY

n

NO POSTAGE
NECE334RY

IF MAILED

IN THE

UNITED STATES

111111
OF fICIAL BustNEss I -. . . . . ---- ---- . . .
PENALTY FOR PRIVATEuSES300 tW31NtSS likPLY MAIL

FIRST CLASS PERMIT NO. 12c62 WASHINGTON D. C.

pOflAGE WILL LIE pAID BY THE DEPARTMENT OF THE Auto’

Director
US Army Materials and Mechanics Research Center
ATTN: DRXMR-SSS
Watertown, MA 02172
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(seeInstructions - Rever& Side)

LIOCUMENT NJMBER 2. 00 CUMENT TITLE

NAME oe Submitting ORGANIZATION 4. TYPE OF OFIGANIZATION (Mark o”.)

•1
vENDOR

❑ USE,

&DD13E6S(slwe1, cilY,8 t.*. z1Pc0d8)

•1
MANUFACTURER

❑ 0T”ER(SP8C,,,,:

,.

PROBLEM AREAS

n P,rWrWh NuIIIbOr and Wcvdlno:

b. RWc.rnrnUIdOLIWo,’lno:

. . R.mson/R.tkwW. for R.cornrno. d.tiom:

,

c

RE,MARKS

. NAME OF SUBMITTER .u1, Fimt, NJ) –Ovtlonol b. WOI+XTELEPHOUE NUMBER(JmclutiA”a
Co&) –011,1..*I

MAILING ADDRESS (S-,1, CitY, Sfatc, ZIP C*) - OPt10-d 8. DATE OF SUOMISSlON (YYUMDDJ

-- . . . . . . . . . ------- ------ ---------- ----

I

●

●

●
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