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FEDERALSPECIFICATION

TUBE,MAG~IUM-UY, EX!l!RUDED

WS specification- approvedlzythe Commissioner,FederalSupply
SerwLce,GeneralServicesAdministration,for the use of all Federal
agencies.

* 1. SCOPE

1.1 This specificationccwersmagnesium-d-l-qtubesfurnishedin the as extrudedconditionsnd
of the composition AZ3~B,AZ61A, MlA, and ZK60A.

2. APPLICABLEIxmMENTs

2.1 The followingdoouments,of the issue in effecton date of invitationfor bids or request
for proposal,foxm a part of this specificationtQ the ex%entspecifiedherein.

FedexalSDecifioatio!lS:

;w18: - Boxes,Wood,Wirebound.
Boxes,Wood,Clea&d-PQwood.

PPP~B-621 - Boxes,Wood,Nailedand Lock Corner.

FederalStandards:

Fed. TestMethodSW. NOC151 - Met~s; Test l~~odsc
Fed. Std. No. 245 - Tolerancesfor AluminumAlloy and MagnesiumAlloyWrunghtModucts.

(Activitiesoutsidethe FederaJ.Governmentmay obtab copiesof FederalSpedfioations$Stadards,
and Handbooksas outlineduuder General.Information in the Idex of FederalSpecMioatiom and Stand-
ards and at the pricesindicatedh tie Index. !he Index,whiohinoludescumulativemonthlysupple-
ments as issuedyis for ssle on a subscriptionbasis ~ the superintendentof Doouments,U.S. Govern-
ment Prin~ Office$Was-, DC 204020

(S~-c@&”of this spec.tiicationdo~er Fed=q SJ?@’ioatio~ reqed~”ac.tititfes”ou+”
Governmentfor biddingpurposesare availablewithoutchargefrom BusinessSemd.ce

...—...--
side the eder
Centersat the GeneralServicesAdministration RegionalOffioesin Boston, New York,Was-n, DC$
Atlanta,Chicago,Kansas Ci~, MO, Fort Worth,Denver,San Francisco,Los Angeles,and Seattle,WA.

(FederalGovernmentactivitiesmay obtaincopiesof FederalSpec~ications,Stands@s$ and --

books and the Indexof FederslSpecificationand Standardsfmm establisheddistributionPoAntsin
their agencies.)

MilitsJ?YSnecifiOatiom:

MXL-C-104 - Crates,Wood;Lumber ml P~od, Sheathed,Nailedand Boltd.
MlbM-317-l - MagnesiumAX@, Processesfor PretreatfQSntand Prwention of Corrosionon.
MIL-L-10547 - Liners,Case and Sheet,Overwrap,Wa*-vapo~oof or lta~, Flexible.

?~w s

MIIATD-129 “ Markingfor Shlpnentmd Storage.

(Copiesof Mili~ Specificatim and S~s required~ mntractirs in connectionwith speci-
fic procurementfmctions shouldbe obtdnd frcm the pro- atiti@ or as directd by the con-
tractingoffioer.)
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* 2t2 Othermb ucations The followlmgdooumentsform a
specifiedherein. Unlessa ~pecificissueis identified,tie
for bids or requestfor proposalshallapply.

Utiorm cl~ti ●.

Utiorm FreightClassification.

part of this specification
issuein effecton dateof

to the extent
titation

(Applicationfor copiesshouldbe addressedto theUtiorm
202 Union Station,516 Wa Ja~on Blvd.~ C~C~Oy ~ 606060)

3. REQUIREMEMH

ClassificationCommittee,Room

3.1 )&terial. The metalused shallbe of a quali~ suitableto producetubeswhichcomplywith
all the re@rements of tis specification.

3.2 CheX&XO Comosition. The chemioalcompositionof tubes furnished tier this specification
shallconformto the requirementssham in Table1.

3●2.1 me contractorshallfurnishan analysisof eaohmelt showingthe percentageof eachof
the elementsdesi~ted in TableZ.

* 3.2.2 Chemicalanalysisby the contractorof the individualmeltsmay be waivedat the discretion
of tie proouringactivi~ pruvidedthat the producerIsmethodof compsotioncontiolis acceptableor
that all materielin tie lot oan be identtiiedas beingform melts previouslyanalyzedand foundto be
h conformancewith the chemicalcompsotion reqcirementq.

3.3 Mechanicalrro~erties.The mechanicalpropertiesof the tubesshsllbe as specifiedin
TAble II.

3.4 ~olersnces. The tolerancesshellnot exceedthosespectiiedin Fed. Std.No. 245 for out-
side diameteror distanoebetweenparallelfaces,well thickness,width,depth,twist,majorand
minor axes,major andminor dimensions,straightnessad lengthof tubesas applicable.

3.5 Unlessothemise specified,eachlengthof tubingshallbe
marked with the manufacturer’sname or trademark,the alloynumberad the numberof thisspecification,
and the temper%n whichfurnished. The markingshellbe clearlylegibleand shallbe appliedto the
materialby sui.talilemsrldngfluid,which oannotbe obliteratedby normalhadling, at Mxmals of
not more than 3 feet alongthe lengthof the piece. Whereit Is not practicableto mmk as specified
abovebeoauseof sizeor shapeof the materiel,clothor metal tags merkedby ink or impression
stamp- and showinginformationshallbe securelyfastenedto eachbundle.

3.6 Redmments for sizes not specificallycovered. Mechanicalpropertiesfor sizeof material
not specifically caveredby this specificationshallbe as specifiedin the contractor order●

* 3.7 Protectivetreatment{Magnesiumslloytubesshallbe eitlx=oiledor chromepickled,as
spectiied,in find processbeforeshipment. Unlessotherwisespecified,tubingshallbe givena
chromepickletreatmentin accordancewith @pe I or lStL-M-3171.

* 3.8
Interior
grooves,

* he

* L*I

~. The tubes shallbe Worm in quali~ sd condition.The exteriorand
surfaoesshallbe clean,smooth,end freefrom @@rious seams,s~vers, laminations,
craoksand othersimilardefeoiw.

QUALrTYASSURAWE HUIVISIONS

R rmnsiblitifor inmection. Unlessotherwisespecifiedin the contractor purohaseorder,
the stiplie~sisresponsiblefor the performanceof all inspectionrequirementsas specifiedherein.
Except-‘isotherwise-speoified$the suppliermay utilizehis own faciUtite8 or W ccxomerciallabor-
ator$acceptableto the Government.The Governmentreserves the rightto performaqy of the inspec-
tionsset forthh tie spectiicationwheresuch inspectionsare deemednecessaryto assurethat eup-
pliesad servicesconfomzto the prescribedrequirammts.

* 4.2 St2XIUIU2Wd *~.

4.2.1 ~,

4.20~ ●l J@. A lot sMJ Consist of tubs of the SaMS composition& samewallthioknessand
outsidedismetersuhitted for inspectionat the samethe.

2
‘4
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4..2.1.2Ohemicsl&i so

4.2.1.2.1 A sahplefor chemicalana&sis shallbe obtained,as describedin Fed. TestMethod
Std. No. 151 see pzii4.3.4.1,from 4,000poundsor less of materialcomprisinga lot. When the
samplefor wet chemicalanalysisis tekenfram the fabricated product,it shallconsistof equal
quantitiesof chipstakenfr-a at leastfour representativepiecesand shellrepresentthe full
thichess of the material.

Alloy

AZ31B
AZ61A

Ml A

ZK60A

TABLE1. Chedcsl requirement

TONJI
Man- Cal- Zir- Other

Alumi- Zinc ganese, Silicon, cium, Copper,Nickel,Iron, conium, ele-
1

Mag-

num mini- maxi - maxi - maxi- maxi - maxi- mini- ments, nesi um

mum mum mum mum mum mum mum maxi -

mum
.

Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent

2.5-3.5 0.60-1.4 0.20 0.10 0.04 0.05 0,005 00005 ------ 0.30 Remainder

5.8-7.2 .40-1.5 .15 .10 ---- .05 ..005 .005 ------ .30 Remainder
--------- ---------- 1.20 /.10 0.30 ;.05 ..010 --.-- ------ .30 Remainder
--------- 4.8-6.2 ----- ----- ----- -—-- ----- ---- 0.45 .30 Remainder

,

‘ Anolysis shall regularly be mdeonly fortheeiements specificol!y mentioned in the table. If, however, the

Dresence of other elements is indicated in the course of routine analysis, further analysis shall bemade to determine

that the total thereof dces not exceed 0.3 percent.

TABLEII. Mechanicalrequiramenti

Yield strength

at 0.2 percent
offset or at

Tensile

Alloy and condition
Tubing wal ! strength,

thickness
minimum

b

AZ31B-F * . . . . .*.*9..**.

Az61A-~* . . . . . . . . . .. *.9
Ml&F . . . . . . . . . . . . . ..s

z K60A-F . ..00.... ...~.

ZK60A-T5 . . . . . . . ...=**”

Inch

0.028-0.250
.251 -0.750
.028 -0.750
,028-0.750
.028 -0.250

.028 -0.250

P.s. io Pos. i.

32,000 16,000

32,000 16,000

36,000 16,000

28,000 -------

40,000 28,000

46,000 38,000

Inch

0.0089

.0089

.0089
--------

.0126

.0?57

Elongation in

2 inches, minimum

Percent

8

4
7
2

5

4
4

4.2.1.2.2 Chticd. ausJYsisshallbe made by wet chemical.or spectidc~ methods. la case
of disputezthe chdcal. am@YHis ~ wet ched@l methodsshallbe the basisfor acceptice. If the
pmducer~s methodof compositia cxarkolis acceptable,samplesfor checkchemicalaalysis my be

waivedat the discretionof the procuringactiti’@.

4.2.2 Each piece of tub- shallbe c=- e~ to det~ con-
formancewith this specificationwith respectto worknsnship@ protectivetrea+3nent.Sufficient
spot checksshallbe made to ensureconforrmnoewl.ththe tolerancesspecified. On approvslof the
procuring”actiti~, a systemof statisticalqualitycontrolmay be used for dimensionalsnd workman-
Ship inspectim.

* 4.3 ●

3
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4.3.1 Numberof testsreuuir~ For ma’krlalhavinga nominalweightof less -1 poundper
~al. foot, one t=ion t-t s=@e’s~ bS select~ fr~ ~ch lot of 500 _ or l~SC For lob
greater- 500 pounds,one additionalsa@e shallbe selectedfor each 1,000pouds or fraction
thereofh excessof the ftist500 pounds. For materialhavinga nominalweightof 1 poundor more
per linealfoot, one tensiontest sampleshallbe selectedfrom each lot of 500feet or less. An
additionalsampleshallbe selectedfor each 1,000feet or fractionthereofh excessof the first
500 feet.

4-.3.2Mechsnicsltest ST)ectiens. For tube MS then 0.500inch h wall ~c~ess> ~ch ~ not
testedin full section,the staniard1/2 inchwide longitudinaltensiontest specimen(specimenNo. 1
in Figure13 of AS!lME8) for lergediametertubularproductsshallbe used. For tubehavinga well
Mckness of 0.500inch or more,a stand~ 00500tichfi@@= r- te~ion test sPec@n s~ ~
used, cm small sizespecimensproportionalto the standerdhav5mga nomineldiameterof O.350inchor
0.250inch. -

4.3.3 ~ooationof test SDecimens.

4.3.3.1 Tube. Tensiontestspecimensshallbe takenfrom the tubein the longitudinaldirection
as speoifiedin the detailedspecification.From tube h wall thicknesses0.5 to 1.5 inches,inclusive,
tension-testspectiensshellbe takenwith the axismidwaybetweenthe iasideand outsidediametersur-
faces;from taibehavingwill thicknessgreaterthan 1.5 inches,the axis of the tension-testspsclmen
shallbe threefourtbsof the distancefrom one smface to the other.

4.3.4 Tensiletests.

4.3.4.1 $-i le strend& Tensilestrengkhshillbe determinedin accordancewithFed. Test
MethodStd. NO. 151.

4*3.4.2 Yield stren@h. The yield strengthshallbe determinedeitherby the offsetmethodor
the extension-under-loadmethodin accordancewithFed. TestMethodStd.NO. 151. In caseof dispute,
the offsetmethodshallbe used.

4.3.5 Retests. If any specimenfails to conformto the req~ements of this specification,it
shallbe caue for rejectionof the specben subjectto the retestprovisionsof Fed. TestMethodStd.
No. 151. When no samplingplm is provided,or approved~ the procuringagency,and when thereis
evidencethat bdicates that a failedspecimenwas not representativeof the lot of material,and when
the detailspecificationdoesnot speci$ otherwise,at leasttwo specimensshallbe selectedto re-
place each test spectin whichfailed. All Spec5menSso selectedfor retestshallmeet the require-
ments of the specificationor the lot shallbe subjectto rejection.

5. PREPARATIONFOR DILIVIRY

5.1 packing. (See6.2.)

5.1,1 Genersl.Uxilessotherwisespec~ied, all tubes shallbe sepsrated@ shape,wall thiclmess,
size,etc., and compositionwhen packedfor shipment. The grossweightof shippingcontshers or bun-
dles shallnot ccccesdappro-tely 750 pouds wheneverpractical. Containersshallbe designedto fit
the contentsin a compactmanner. Tubingshallbe adequatelyblocked,braced,or otherwisesecuredto
preventmovement within the shippingcontainers.Bundledtubesshallbe so protectedas to prevent
dmage to tube ends.

5.1.2 LevelA. Unlessotherwisespecified,tubesshallbe packedin cleatedpQwood, nailed
wood, or -Ixnmd boxes conformingto PPP-B-601(werseas &pe) Y -C-l 04$PIT-B-585.Allcontdr=s
shallbe ease lbed in accordancewith ML-L-I0547.

5.fl.3LevelB. Unlessotherwisespectiied,tabs shallbe packedIn shippingodainers conform-
~ to PPP-&7domestic @e), PEP-B-621,or PPP-B-585. If acceptableto the procuringactivi’&,
tubesmsy be bu!Wed.

5.1.4.~~61 c. Tubes shallbe packedin a mannerwhichwill insureaoceptanoeand safedelivery
to destinationby commenor othercarrierat the lowestrate. Mntabert3 shallcamplywith the
UniformFreightClassificationRulesor othercarrierregulationsapplicableto the mode of transpor-
tationin effectat time of shipment. In this caseprotectiveta?eatzsentof the tubesshallconformto
standardcommercialpractioes.

5.2 Marking -
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5.2.1 Civilu enciesactivities.IStiessotimrwisespecified,all shippingcontainers,bundles
ml unpackedtubingshallbe markedwith the name of the materiel,as specifiedon the purchaseorder,
compositionof the tubing,this specificationnumber,the grossweightand quantim, the nameof the
contractorend the numberof the contractor order.

5.2.2 Milltsxwa~encies. ~ additionto the markingspectiiedin 5.2.1and specialmarkings
recpxlmdin the contractor order,msrktngshallbe h accordanceMM MIL-S~-l29.

6. NOTES

* 6.1

6.1.1 KLloyAZ31Bpossessesa cabination of goodmechanicalpropertiesand coldbendhg
characterisths. Thismaterialis also suitablefor welding.

6.1.2 Alloy AZ61Apossessesrelativelyhighmechanicalpropertiesand good stability. E@sslve
concentrationsof stressmust be guardedagainstwhen designingwith thismaterial.

6.1.3 Qloy ZK60Ais used wherehigh strengthand toughnessare reqdred.

6.1.4 AlloyMIA is intendedfor lightlystressedapplicationswhere imprwed resistanceto
corrosionand goodweldingpropertiesare re~ed.

6.1.5 Residualstressessetup by weldingor fozmdngoperationsshouldbe relieved~ an anneal-
- ~ea~~t at approc~tely 500~s fors:e~h~es exceptfor X60A-T5 where a tq=awe of 300%.
for 60 minutesis used to retainmdnmm

6,2 ~q. Purchasersshouldselectthe preferredoptionspermittedhereimand include
the follo~ imtormationin procur=ent documents,the cow~sitio% ~en@h> ~i~e~w~l ~c~ess$ etc.)
of materialrequiredand levelof packingdesired: (see1.1, 3.2.1,3.4, 3.5, 3.6, 3.7, @ 5.)

6.3 It is believedthat this specificationadequatelydescribesthe characteristicsnecessaryto
securethe desiredmaterieland thatnormallyno sampleswill be necesssq prior to award la determine
coxnp~ancewith this specification.If for my particularpruposesamplestith bids are necessary,
they shouldbe specificallyaskedfor in the Invitationfor bids, and the particularpurposeto be
servedby the bid sampleshuuldbe definitelystated,the specificationto applyin all otherrespects.

6.4 Federslspecificationsdo not includeall ~es, classes,grades,sizes,etc.,of the ccxn-
moditiesindicated@ the titlesof the specificationsor which are commerciallyavailable,but are
titendedto cuverthe &pes, classes,etc.,which are suitablefor FederalGovernmentrequirements,

* 6.5 Chaines from ureviousissue. The marginsof this specificationare markedwith an asterisk
M indicatewhere changes(addition,modifications,corrects,deletions)from the previousissuewere
made. This was done as a convenienceonly snd the Gavernmsntassumesno liabildtywhatsower for ~
inaccuraciesin thesenotations. Biddersand contractorsexe cautionedto evaluatethe requimmenta
of this docment based on the entirecontentirrespectiveof the marginalnotationsand relationship
to the last previousissue.
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OUSTODIANS:

Arqy-m
Navy - AS
Air Foroe -11

Mu/y - As
(ProjectNo. 4710a153)

Ew ew activities:

&Dly-MR, Mu, w

Nay-m
-- AV, ME

—-— . .— —....._..—_ ____ ._ ___ ___ __

I

Ordersfor this publicationare to be placedwith tie GeneralServicesAdministration,actingas
an agentfor the Smmrintendentof Documents. See section2 of this specificationto obtainextra
mpies and other

——
do”tie-fi referenced herein. Prioe10 oentseach.
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