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MIL-T-8887(ASG)
I JUNE 1961

MILITM7YSPECIFICATION

TUBING, SIESL,CORROSTON-RESIS3!ANT,HEAT-RESISTAIW,
STABILIZE, WELDED,THIN WALL

This specif i cation has been approved by the Department
of the Air Force and by the Bureau of Naval Weapons.

1. SCOPE

1.1 z.- This specification covers welded thin wall tubing of stabilized
corrosion- and heat-resistant steel in which the wall thickness is approximately
2 percent of the outside diameter (OD),or less.

1.2 Classification.- Tubing materiel shall conform to one of the following
alloy compositions as indicated by table I. Unless otherwise specified (see 6.2) ,
either composition may be supplied, except that all material supplied to an indivi-

) dual order-shallbe of the

2. APPLICABLEDOCIJhfiNTS

same nominal composition.

Composition 347.
Composition 321.

~,~.:::.:?,.:fi

)
2.1 The followingdocuments~ of the issue in effecton date of invitationfor

bids,form a part of this specificationto the extentspecifiedherein:

STANDARDS

Federal

FED. TEST METHOD
,STD. No. 151 Netals;Test Nethods

FEDERALSTANDARD
NO. 183 ContinuousIdentificationMarkingof

Iron and Steel Products
.

Militan

NIL-flD-129 Markingfor Shipmentand Storage
MIL-sTD-163 Steeland NillPrcducts

Preparationfor shipmentand Storage

(Copiesof specifications,standards,drawings,and publicationsrequi~d by
contractorsin connectionwith specificprocurementfunctionsshouldbe obtained
from the procuringactivityor as directedby the contractingofficer.)
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2.2 Otherdluakuw. . .- The followingdocumentsform a part of this specifi- :)cationto the extentspecifiedherein. Unlessotherwiseindicated,the issue in
effecton date of invitationfor bids shallapply.

American%cietv for Testiw MaterialsMethod of Tegt Desk ations

Estimating.the AverageFerriteGrain Size of )E89-52
Low-CarbonSteels

A380-57 Descalingand CleaningStainlessSteel Surfaces

(Applicationfor copiesshouldbe addressedto the AmericanSocietyfor Testing
Materials,1916 Race Street,Philadelphia3, Pennsylvania.)

3. REQUIREMENTS

3.1 Chemicalcomposition. - The chemical composition shall conform to the
table I limits.

TABLE I

Alloy composition limits

Composition
1

347 321 Check

designation analysis

Element Composition Composition Tolerance

percent ) percent) Dercent )
Carbon 0.08 max. 0.08 max. tool
Manganese 2.00max. 2.00 max. +0. 04
Phosphorus O.OL max. 0.04 max. +0.005
Sulfm? 0.03 max. 0.03 max. to.oo5
Chromium 17.0/19.0 17.0/19.o *O.20
Nickel 9.0/12.0 8.0/11.0 ●O.15
Silicon o. 50/1.00 o.40/1.00 +0.05
Coppez O.m.m.. 0.50 max. +G.03
Columbiumplus 1.10 max. —. iQ.05
tantalum ~ 10 x C min...2/

Molybdenum 0.50 max. --- to.03
Titanium -— 0.70 max. +0.05

6 x C min.~

u

2/
y

Columbiumor columbiumplus tantalum. The determinationOf
tantalumis not required;however,when determined,the“ratio
of tantalumto’the totalof tantalumplus columbiumshould
not exceed0.4.
The sum of the columbiumcontentplus the tantalumcontent
shallbe not less than 10 times the carboncontent.
The ratiotitanium-to-carbonshallbe not less than 6 to 1.

2
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3.2 Surfacetreatment.- Tubing shau be passivated.

3.2.1 -h.- The surfacefinish and appearanceehallapproximatecommercial
No. 2D sheetfinishexceptfor the weld bead.

3.3 Fabrication. - Tubing shallbe machine-fusion welded by shielded arc prce
cesses, shall containno more than one longitudinal weld, and shall cOntain no circ~
.ferenti.al welds. Tube ends shall be cut square and deburred.

3.4 Mechanical urouert.ies. - The mechanical propertiesof the tubing shall
conformto the requirementsof table II.

TABLE 11

Mechanicalproperties

Yield strengthat Elongation
0.2 percentoffset Tensilestrength (Dercent in 2 inches)
poundsper square (psi) Full tube Strip
inch (usi) suecimen suecinmn

35,000min. 75,000to 95>000 35 min. 32 min.

3.L.1 Grain size.- The grain size of tubingin the ‘as receivedncondition
shallaverage5.5 or higher,as determinedby the methodin 4.9.

3.5 Weld cracksusceptibility.-

3.5.1 Bending.- Specimensincludingthe weld area shallwithstandbendingas
specifiedin 4.7.1withoutdevelopingcracksor other evidenceof imperfectionwhen
inspectedat 10 diametersmagnification.

3.5.2 Tension.- Weld areas shallnot developcrackswhen testedin tension
parallelto the weld axis at the conditionsspecifiedin 4.6.2.

3.6 H-rdrostaticDressuretest.-

3.6.1 Prooftest--- After all fabrieatingand sizingoperations,each length
of tubing shallbe capableof withstandinga graduallyappliedinternalhydrostatic
pressure(P) calculatedaccordingto the followingfomnim, for 5 seconds,without
developingleaks or bulges,permanentset, or other imperfectionswhich exceedthe
allowabletolerancesfor the respectivenominalsize.

~.2+

where:
P = test pressurein psi
s = 30,000 psi
t = wall thickness, (tin) inches
D = outside diameter, nominal, in inches

..)
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3.6.2 Samplingtest.- Tubingshallwithstandan internall@rostatic pressure
sufficientto causea hoop tensilestressof 75,000psi in the walls,withoutrupture,
when,testedas specifiedin 4.8.2.

3.7 Tolerances.- The variationbetweenthe actualand the nominaldimensions
of tubingshallno% exceedthe followingtolerances.

3.7.1 Diameter-— .

NominalOD Tolerance, inch ~ ~

1.000 to 2.500 -0.005 +0.000
2.501 to 3.5oo -0.007to.000
3.501to 4.500 -0.009W .000
Over 4.501 -0.012to.000

One of 2 incrementsof 9C degreesat the sme station.
Tolerance on mnxinmmvariationbetweenindividualmeasurements
shallbe 5 percentof nominaldiameter.

3.7.2 Weld bead heishts.- The weld bead shallfollowthe generalcontourof
the tube wall and shallnot extendin heightbeyondthe contourof the adjacerittube
wall more than 0.0025inch on eitherthe outsideor insideof the tubing,with the
sum of both outsideweld bead heightsnot to exceed0.004 inch.

3.7.3 Wall thickness.- Wall thicknesstolerancesare applicableto all areas,
includingweld areas.

Nominalthickness.inch Tolerance.inch

0.010to 0.016 +0.002
0.017 to 0.026 +0.003
0.027 to 0.040 +0.004
0.041 to 0.058 +0.005
0.059 to 0.072 +0.006

3.7.4 Ovality.- Ovalityshallnot exceed6 percentof nominalOD. Ovality
is obtainedby dividingthe differencebetweenthe maximumand the minimumdiameters
of a~ one stationalongthe tube by the nominalOD, and multiplyingby 100.

j J!:
3.7.5 H.- Tubing cut-’to orderedlengthsshallnot vary from the specified ““”’

lengthmore than +1/8 -O inch.

3.7.6 Straiphtness.-When measured,using a 3-footstraightedgetouchingthe
outertube surfaceat any two points,the perpendiculardistancefrom the straight_
edge of the tube shallnot exceed0.010x L/l foot at any locationbetweenthe points
of contact;providedthe straightedgeis not less than 3 feet in lengthwhere L is
the distancebetweenthe pointsof contact.

3.8 Identificationof Droduct.- Each tube shallbe markedin accordancewith
Standard1.fCL-SfD-183,except that the followingitems shallbe includedin the legend:

WELT-8887
Weldedtubing
Compositiondesignation(3L7or 321, as appropriate) ?

4
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3.9 Morkmcnsbiu .- Tubing shallbe of uniformcontour,quality,and condition,
and free from detectablevoids cnd harmfulinclusions. Surfacesshallbe clean,
sound,and free from burrs, cracks,tears,grnoves,seas, laminations,shcrpdents,
crimps,foreignmatter,and otherimperfectionsdetrimentalto the fabdicationor
perfommsnceof parts,providedthe wall thicknessat any point is not less then the
minimum specifiedin 3.7.3.

3.9.1 Specifiedsurfaceimperfections,such as lighttool marks and hcndling
mrks which do not reducethe wall thicknessmore than 5 percentof the nominnl
thickness,are acceptable,providedthe thicknessat any point is not less than the
thicknessspecifiedin 3.7.3.

3.9.2 Weld quality.- ‘fhewelds shallbe sound and free from porosity,pin-
holes, entrappedslag, cracks,mismatches,lack of fucion,or undercutting.
Thinningof the metalwall in or adjscentto the weld is permissible,providedthe
remciningwall thicknessis not less than 90 percentof the parentmcterialthick-
nes5 at any point;providedalso that there are no abmpt changesin t~ckness in
any area.

3.9.3 -.. Smoothdents,free from cuts,are permissible,providedthe
depth does not exceedthe limits specifiedin 3.7.1.

4. QUALITYASSURANCEPROVISIONS

4.1 InspectionreSDonSibilitV.-The supplieris responsiblefor the perform-
ance of all inspectionrequirementsas specifiedherein. Except as otherwisespeci-
fied, the suppliermay utilizehis own or any other inspectionfacilitiesand services
acceptableto the Government. Inspectionrecordsof the examinationand tests shell
be kept completeand availableto the Governmentas specifiedin the contractor
order. The Governmentreservesthe rightto performaqi of the incpcctionsset forth
in the specificationwhere such inspectionsare deemednecessaryto assuresupplies
and servicesconformto prescribedrequirements.

.4.2 Classificationof te tQ.- All the tests requiredfor the testingof steel
tubing are classifiedas accep~ancetests,for which samplingtechniquesand mdhods
of testingare specifiedin this section.

L. 3 Examination of DrOdUCt.- All tubingshallbe carefullyexaminedto deter-
mine compliancewith worlvnanship,surfaceimperfections,and mcrkingrequirements.
Spot checks shallbe made-asnecessaryto assure compliancewith applicabledimen-
sions and’tolerances.

L.4 Chemicalanalysis.-

4.L.l Sanmli~.- SmPIeS for chemicd analysisshallbe selectedby the Gov-
ernmentinspector,as describedin I&,hodIII of FederalTest MethodStandardNo. 151,
to representeach heat in the shipment. The sampleshall consistof not less than
2 ouncesof mntetiial.

5
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4.L.1.1 sqles for chemicalanalysisw be waived.at the.discretionof the
Governmentinspector,providedthat all of the materialunder inspectioncan be >
identifiedas beingmade from a heat previouslyanalyzedand foundto be in accord-
ancewith the chemicalcompositionspecifiedherein.

4.4.1.2 The method of selectingsampleaspedfied aboveis based on‘the
assumptionthat.the materialis producedfrom ingotsfrmn the same heat,ad @ )
essentiallyhomogeneousin all respects. If the materialis takenfrom stockand
is not identifiableas to heat and method of manufacture”,,or if the identityof a~
portionof the shipmentis obscurein w respect,the Governmentinspectorshall
selectthe necessaxyadditionalsamplesto determineconformanceof all portionsof
the shipmentto this specification.

4.4.2 =.- Analysis shall be by wet chemical apectrochemical, or other
analytic methods. In the event of dispute, analysis shall be ~. wet chemical
methods.

4.5 Passivity.- Tubing shallshow no platingor blushwhen subjectedtG the
coppersulfateinspectiontest of ASI’MMethodA380-57.

4.6 TensileteSt.-

4.6.1 Samdiw.- “Threescmplesshall be selected to represent each 5,000 feet
or less of tubing of one diameter and wall thickness, produced under the same pro-
cessingconditions, from the same heat of steel, essentitiy uniform in all respects,
and presented for acceptance at one time.

4.6.2 Suecirmns.- Strip specimensshallbetaken transverseto the welds-d
seam,with the weld includedin the test sectionand shall conforminsofaras
practicable,with type T1 or T2, Method21.1of FederclTest MethodStandardNo. 151.

‘)
4.6.3 Method- Test shallcotiormto I&hod 211 of FederalTest Method—.

StandardNo. 151. The speedof testi~ shallbe regulatedto producea strainrate
of 0.005 to +0.002inch per inch per minute.

~.7 Meld crackSusce~tibilit=.-Two specirenashallbe eelectedto represent
each 3,000feet or less of tubing of one diameterad wall thicknesspresentedfor
acceptanceat one time. The specimensshallke apprcxclmatel.y2 inchessquare,
dependingon the tube dimensions,and shallincludethe weld. ,

4.7.1 W.- X*M “shallbe bent arounda diamsterequalto buble the
)

tube wall thickness,with the fold along the weld zone and with the innei-surface
of the tubingon eitherthe insideor outsideof the herd.

L.8 H-rdrostatic.internalDressure.-

4.8.1 Samuliw tests.- Two snmplesshallbe selectedfrom each 3,000feet or
less of tubingof one size and wall thicknesscnd presentedfor acceptanceat one
tlmc.

6
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‘) 4.8.2 ~.- The specimen
unsupportedlengthof vhich is not
whicheveris Ereater. An internal

MILT-8887(N)

shall consistof a flillsectionof tubing,the
less than 2 feet or 6 times the nominaldiameter,
hydrostaticuressurecalmilatedin accordancewith

the formula OF 3.6.1, exceptthat it-shallbe .&f icientto causea tensilestress
of 75,000psi in the tube wall, shall.be grad-y appliedin 1/2 to 1 &nute, at a

,)
temperaturein the range of 60° to 115° F. The specimenshallwithstandthe calcu-
latedpresstiefor not less than 1 minutewithout.leakageor rupture.

4.9 Grain sizedekertinatLon.-One or more specimensshallbe selectedto
representtubingof one size and wall thickness,from the sameheat of steel,
amealed in the same charge,and submittedfor inspectionat one time. Specimens
shallbe electrolytetallyetchedin 10-percentoxalic-acidsolutionand examined
microscopicallyat 100 diametersmagnification. The austenitic grain size may be
determinedby comparisonwith the austeniticgrain size classificationchartof
Method311, FederalTest MethodStandardNo. 151, exceptthat, in case of dispute,
the Heyn InterceptMethod,section7 of ASTM MethodE89 shallbe used. The average
grain size shallbe the averageof 5 fields of view on each specimen.

A.1O Rejection.- Tabi~ failingto conformto any requirementsn? this speci-
ficationshallbe rejeti.ed.

)
4.11 Packa~in&!.uackiuz.and marking.- Preparationfor delive~ shallbe

examinedfor conformancewith section5.

5. PREPARATIONFOR DELIVERY
.

5.1 Each lengthof tubing shallbe individuallyencasedin a cardboard
container,fiberboardtube or otherwiseseparatedby suitablepackingmaterialsto
ensuremaximumprotectionduringshipment,handling,and storage.

5.1.1 All tubingshallbe packedin woodenboxes or cratesin accordancewith
StandardMIL-STD-163. OriLytubingof the same OD and wall thicknessshallbe
containedin any one box.

5.2 Markine of shimnents.- Interior packages and exterior shipping containers
shall be marked in accordance with standard MCL+fD-129. The nomenclature shall be
as follows:

TDSING, STEEL,CORROSION-RESISTANI, RIiAT-RESIflANT,
STABILIZED,WELDED, THINWALL

SpecificationMIPT-8887
Compositiondesignation
Outsidediameter
Wall thickness
Contractor Order No.
Quantity(aggregatelength)
Manufacturerts name or trademark

)
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6. NOTES
:)

6.1 Intendedwe.- Steeltubingprocurableto this specificationis intended
for use in aircraftand missileducthg applicationsfor the transferof fluids
undermoderatepressuresand at elevatedtemperatures.

6.2 Orderin.zdatq.- Procurementdocumentsshcmldspecifythe following: )

(.4)
(b)
(c)
(d)
(e)
(f)

Title,ntier, and date of this specification.
Alloy composition(see1.2).
Diameter(see3.7.1)
Wall thickness(see3.7.3).
Length (whenexactlengthsare required)(se.3.7.5).
Amountof tubingdesired.

NOTICE: When Governmentdrawings,specifications,or otherdata
are used for any purposeotherthan in connectionwith a definitely
relatedGovernmentprocurementoperation,the UnitedStatesGovern-
ment therebyincursno responsibilitynor any obligationwhatsoever;
and the fact that the Governmentmay have fornnilated,furnished,or
in any way suppliedthe saiddrawings,specifications,or otherdata
is not to be regardedby implicationor otherwiseas in any manner
Iitensingthe holderor any otherpersonor corporation,or conveying
any rightsor permissionto manufacture,use, or sell any patented
inventionthat may in any way be relatedthereto.

Custodians: Preparingactivity:
Navy - Wep Navy - Wep
Air Force - AFSC
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