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MILITARY %lPECIFICATiOH

TUSI!W,ST=”, .CdMWION-R=IST~, (304),‘AmmhLED.
‘slwmss AEiDwELDED- -

This S@ci?ictitionimm&etory for use by ell Department
-end .Agenc,lesofthe Departmento? Defense.

SCOPE

1.1 This s“&cificationcovers seemleea’and welded tubing of corrosion.resis.
eteel in the emnealed condition.

.. ,, .,,
APPLICABLE mCUMEm’S

2.1 The folloylngdocumentm,of the iaeue in effect on date of invitation for
or request for propotiel, form ● ~ of thim apecific8tion to the 6rtent.speci-
berein:

SPECI?ICATIOES

Mllltq

K I b E - 6 8 7 5 . , , ,

STAXDARDS—,

Federal ‘“
QQ-P-35,

Fed. Test Method
std. Moo 151

Fe&. Std. No. 183
...

$Militery,,..,

MIL=STD-129
.K&-sI&163

MXL - STD - 7 5 3

.’
,,,, ., .-, .,.

Meet Treutmento$ Steels (Aircraft Prectiee),
Process for

Pu8ivation TreatMnts for Austenitic, Ferritic, end
M8rtensitic Corrosion-Resisti.ngSteel (Fmsteaing
Devices)

Metels; Test 14etbods
Contlmoua Identification Wking for Iron emd
:,,S$e,@:{@Sycts

Merking for”Sbipnt end Storuge
Stee3,MillF?roducts,Preparationfar Shi~ent
mi 9tor~e

;Corroeion-Ilesistant Steel Pe%ts; hmplizlg,Inspection
awl Testing for Surface Passhation ‘-

k
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ARD101O4 Tubing, Steel, Corroeion-Resistant, Round,
StandardImmersions for

MS335M Tubl.ngEnd - Standard Dimensions for Flared

(Copiesof specifications,8t~dSrd9, drawings, and publication
suppliersin connectionwith specificprocurementfunctions should be
~he prOCUin~ ●CtiVity OF AS directedby the contractingofficer.)

2..2.CMitierwUka?ion.- me f.ollGlt%g3C-!VMX%2:.fcrm. G..pan c:
tion to the extent specifiedherein. Wlese othervise indicated,the.
on date of invitationfor bids or request for propsal shall apply:

AeronauticalMaterial E@eciflcation

required by
obtained from

this qpeciflm-
issue in erfect

MS 22k3 Tolerances,Corrosionand Heat ResistantSteel Tubing

(Copiesof AUS publicbcionsmay be obtained from the
T:.:i.eers, Inc., b85 LexingtonAvenue, New York, New York

3. REQUIRBXENTS

Society of Automotive
10027. )

3.1 Materia18.- The steel shall be manufacturedby the ekctric fw-nace
process. ~ting equipent used in connectionvith tubing production shall be
capable of meeting the temperate control requir=ents of =tion 3 of J41L-H-W75.
Heating droll be accontpliahedin air or prot=tive atmosphere which will provide B
smooth way surface free frm carburization,nitridinu,or other deletorbm surface

effects.

3.1.1 Chemical commsition.- The chesticalcompositionshall beas specified

TABLE 1. Chemicti composition

ihits Check analysis tolerance~
Element (percent) (uodermin. or over max.

carbon 0,08 (u) ,— O*OI
Manganese 2.00 (mu) -- .04
Phoaphome 0.03(-) — .005
sulfur 0.030(ma%) ●005
Silicon 1.00[max) —

●05
Chx’mium~ 18.00- 20.00 0.20 .20
Hickel 8.OO - 12.00 0.10 ●15
Molybdenum 0.50(max) -- .03
Copper 0.50(ma%) .03

~ I.ndivi&ueldeterminationsmay vary from thespecified range
to the extent shown in the check analysis column,except that
.el@tentsin any heat shall not vary both abo+e &ad belbw the

%4’

b

*

qpaclfied range.
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3.2 Surface treatment.- The interiorSndexterior surf~ces.shall be pickled
or treatedby other methods producing euually satisfactorysurface conditionsthat

. do not a’ffectthe vailthicknessor corrosionresistmce of the material. After
“treatment,tubing Bh~ be wa6hed to remove acid residue and loose ~icleg.

3,3 Mechanicalproperties.- The mechanical properties of the tubing shall be.> as specified in table II.

TABLE11, M-nanical properties

Nominal outside Nominal wdl Ultimate tensile Elongationin ?
diameter thickness strength 2 inches
(inch) (inch) (psi) (X) (Dercent) (mIn)

0.187 end under 0.0L6”’ti&under 115,000 35 .- :’
‘ Over 0.016 100.000 -Ibo

Over 0.187 to 0.010 and under 110,000 37 ‘;;
0.500,tncl. Over 0.010 100,000 J40 35

Over 0.500” 0.010 and under 100,000 32 27
“Over 0.010 100,000 35 30

4
3.lJFluixq .- Tubing 0.125-inchoutside diameterand over sha.U flare to the

respectivedtinsions of MS3358k as a sd.mlmumvi$hout ruptue, vhen tested as speci-
fied in ~.?. The flared zones shall be sound,.uniform and smooth,.andcapable of

9% forming pressure-tigtitJoints with stmtid fltt5ng8.

3.5 Corrosionresistamce.-
,,. .,.,,.,

3.5.1 Resistanceto acidified COPPSr-sulfate solution.- The tubing sWL
exhibit no evidence of”.cracksdue to .Intergrenul+rattack when subJectedto the
examinationafler exposure to boilingacidified copper-sulfatesolutionat the
conditions specifiedin 4.8..

.- .,:.,=.: ..-L- .,=.-, - . ...6.... y :.R.*..S,.

........!--. . . . . . . . . t
--,--:--. , :

., ,.

.. . ..

3.5.2 P-ssivationtreatment.-Treatmentof inner end.outer surfacesby other
than pickling shall be followed by a peaslmtion treatment in accordance with
QQ-P-35. The Surfaces shall be passive to tests specified in h.9.

3.6 Dimensionsand tolerances.,-

3.6.1s~zes.-!f’ublng&hell be furnished in standard diametersand us3.l”thicki-
nesaes smeci~on, MDIOIOb,as epecified by the contract or purchaseorder (see 6 . 2 ) .

3 . 6 . 1 . 1 Tolerances.- .:l’he,vaiiationbetveen:tactual outslde~:diameter,well thick-
-n.-...

neee, ardovality fraa the<.,nominddlmension:sw be:vithin thetolerances of ‘“
A?@ 22h3.for,veMedkubLng. ‘ “ “

3 . 6 . 1 . 2 Weld bead.- When .tubingis fabricatedby welding, it shall be so pro-
ceesed a6 ‘toremove the bead or any dimensional indicationbeyond the limits of
allovable:ktoleranceof..thepresence of ,theweld.

‘3 ‘

—--- ...—— ... . . . —.
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3.6.2 Straightness.- In
from IItrtdghtnees●xceed Q,060

3.6.3 Len@h.-

3.6.3.1Exact lengths.-

no portion of any piece of tubing shall departure
inch in a length of 3 feet.

~bing of all sizes may be ordered to exact lengths
or in lengths ex?reased.m 4 BUlti@e Of b definiteunit, with tolerances am speei-
fied in the contract or purchaseorder (ace 6,~}.

3.6.3.2 Mill len@ha.- When exact or multiple lengths are not specified (see
6 . 2 ) , tubing vIll be accepted in mill lengths of 5 to 24 feet, but not more than
.10percent of any order shill be furnished in lengths shorterthan L? feet.

3.7 Identificationof product.- Tubing shall be marked in accordance with
Federal Standard No. 163. The followingadditional marking items shall be included:

Outside diameter
Wall thickness

‘3.7.1In Sieuof continuousmarkiwg, tubing less than l/~ inch in diameaer
may be bundled -d each bundle Meztified by metal tasa impressionstmaped with the
legend ae specifiedin Federal Standard Ro. 183 and 3.7,-and securelyattached nsar
each end of the bundle.

3.8 wormshi2.- Tubing sui’facesshall be smooth, clean,emd free fr~
burrs, seems, tears, grooves, Musinations,slivers,pita, Scala, carbonaceous resi-

due, heat discoloration,or other 4urious defects. Welded Wbiog shall comteia so
.weldeother than the longitudinalweld and shall show no dlmemeiond indicationsof
‘thewela bead.

.... ... - ‘“3”.8.1 Surface imperfections.- SurSact imperfectionsmchas bandlingmarks,
Strbighteninemarksi, light mandrel and die, or roll marks, 8U1OV pita, and.scale __!4.
pattern will not-be consideredas LrIJurious defects provided the imperfectionsare
removable vithout reductng either the flimter or wall thicknescof the tubing belov
the permissibletolerance llmits. The removal of surrace imperfectionsis mot
required.

lb. QUALITY ASSURANCE PROVISIOltS

4.1 Responsibilityfor inspectlon.- UdeC18 otherwise specifiedin the contract
or purchase order, the supplier is responsiblefor the perfonhanceof all Imepection
requirementsas specified herein. Exceg&as otherwise specified,the supplier.may
utilize his own facilitiesor any ccmsnerciallaboratoryacceptableto the:Government.
we Government reserves the right to perform any of the imepectioasvet forth in the
specificationwhere such inspectionsare deemed necessaryto assure suppliesand s--
ices conform to prescribedrequirements.

4.2 Classificationof inspectiou.- All the ewunintit3n8end teete 13pscifktl
herein for Ue teacamg M zubing are classifiedas qus.1.i~y ctmi%mnahce .Imspctions.

II
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b.3 Inspectionlot.- A lot shall consist of one size and vdl thickness from
one best of steel, ad annealed ixI the acme charge (batchanneal) or all tubing of
the s-e size and heat anneded.at the mmetemperature, time and atmosphere,without
interruption,in a continuou~‘flunace.

,,,. ,., . ... .” ,. . ... .. .
h.& Examination of product.- Each Length of tubing shall be viaudly examined

for compliance vith surface condition and wrkmanahip requirements. Ssmplee selected
in ~cordance with table III @hall be examined for compliance with nominal dhSIMIOnB,
identificationmarking requirements,and preparationfor delivery for compliancewith
eection 5.

TABLE XII. Sempling plsa

Lot size I Semple size

1 to 110 5
111 to 500. ?
501 to 800 10
801 to 1%200 15
Over 1,200 25,

~.5 Chemical tests.-

L_!___ ~
k.5.l Sampling for chemical analysis.- A random sample, conaistiti of not .lem

than 2 ouncee-ofmateriel, shall be 6elected fr&xmch lot and processed Insccordmce
vith””Method111 or Method 112 of Federal Teat Method Standard No. 15L.

.J4..5.L1s&ples forCheck.chemlcd analysis may be waived ~ovidd- that all of
the material under inqection csn be identifiedas being made from ● beet previously
analyzed -d found to conform to the chadcal composition specifiedherein.

&.5,2wwJiB.- hmlysis shsll be by Method 111 or 112 of Federal Test Method
Standard No. 151. In the event of dispute, amalysim shall be by Method 111.

4.6 Mechanical propcrties.-

4.6.1 ~lin~- Tvo samples.shallbe select~’to represent each 2,000 feet
of tubing of each lot up .to5,000 feet, and two additional samples from eaeh-adtii-
tional 5,000 feet. .,

,,
4.6.2 Method.- tiples’s~l”’be.tetitti-eti ~1-tube specimens v~th a teat

section of not less thaa 6 inches betweenplugs, as required by ‘figure1, Method 2U
of Federal’Test Method Standard IUo.151, entitled Wetd plugs used for testing
tubing, location of pl~s in tubular specimen,and proper location or,specisum in
heads of testin~ machine.’” In larger.dieaetersof tubi~, type T1 or ‘1’2epecimens
may be used. Tests Ishallcomply with,the applicablerequirementsof Method 2U.

5

I
: - ? - - - .,s.... .. , .. .,
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ib,7 Flarin& test.-

lJ.7.l Saxsplin&.- One end of each tube or spec~men cut therefrom shall be flared
by aplnning or by forcing axielly over a teperedpin, except that not leas than 10
a~?pl~s from ●mch l-at,Or one from each tube compriuine latm of Ieaa than 10, ●hell he
teate2 by the latter method. For ?ltik ’teotvitihout”ipinnln~,tbe’-epecimcn-shallbe 1
inch or 1.5 dimeters in len@h.

4,7.2 Method.- ‘1’heend of each specimen to be flared vithout +.nnl!ag sN1 be
cut square, vith the cut end smooth and free from burr6 but the corner6 not rounded.
The specunen shall, at room temperature,be forced axially by steady pressure over a
hardenedand polished tapered steel pin to produce the tubing flare configuration
aBecifled on MS3358~. Both the tube and pinshall be clean and dry during the flaring
o~eration. Surfaces of flares shall be ex&sined at magnificatkmnof3 to 5 Memeters
f;r ?reedoa from cracks nnd other defects.

(see 6.2), removal of theL.’7.3 Removal of flare.- Unless othemise specified
fl.kreportioc-after Inspectionand prior to shipping ia optional.

k.~ Corrosion resistance (acidifiedCOPW r-sulfate test).-

&.5.l samgli~.-Twospec+zuxm shall be selectef-- each lot.

b.8.2 Method,-

lb,8.2.l Preparetion of aPecimen.- Specimensof the ●e-receivedtubing (full
eections whenever practicable) nhall be trkated for a,.periodofb6 hours in~s boiliiw
coppe:-suifa:eeulfUric &cid ecdutioa of the faJLoving Somula:

-. Copper sulfate (C@30~ .5 X20)......106.

Sulfuric acid (X2SOL)●p. gr. 1.8L......1o ml.

Water (distilled)......9O ml.

The specimens shall be covered with a minimum of 30 milliliters (ml.) of this eolution
per square inch of specimen surface area. A reflux condenser, or si.?ailar device, s~l
be used to prevent clmmge in concentration of the solution.

&.8.2.2 Examination.- After expoeure, full-sectionspecimens shall be flattened
between parallel platee by a gradually applied load n~l to the OXIB of the tubing.
until the distance betwen the preeeure plates 18 not greater thm four t-s the U
thlcknems. Strip section ●pecimene shall be bent around a diemeter.equalto the wall
thicknena. In either’ flattening or bendimg, the fold ohall be al-a veld zone if
theepeclmen is ofwelded tubhg. The folckd,arema mhell be examined at a
tionor 20 X tOaetensinemmplhmoewft%3.5.X. ‘“” .. .. .

k.9 Passivation.-

4.9,1 sempliO&.-One mmple

4.9.2 Method.- Teeta shall be

:6

sbdl be oelectedto repreeent ~ch lot

in c~i-ce vlth Method 102 or 103 of

,..

Of tubing.

XW=STD-?53 .

. ...

.

b
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h.10 ReJectionand reteet.- Fsilure of.a specimento meet the test require-
ment stil be cause for rejectionof the lot. At the discretionoftlie supplier,
retest will be pexmdt%ed. A rete6t sample of five specimensshall be tested to
replace each failed specimenof the original sample. If one of the retest spscimens
fai18, the lot ohall be reJeqtedwith no further retestingpermitted.

5. PREPARATIONFOR DELIVERY

5.1 Preparationfor shiment.- Unle8s otherwisespecified,tubing shall be
prepared for shipment In accordancevith level A of MIL-STD-163(see 6.2).

5.2 Markinu Of shipment.- Sh$pping containersehall’be marked in accordance
wit-bMIL-STIL129.

6 . . Noms

6.1 Intendeduae.- The tubing procurableto this specificationis iatended “
for use in the fabricationof aircrafiparts requiringa high degree of resistance
to corrosion. It io practlca~y nonmagneticin the annealed conditionhut permeabil-
ity increaseswith cold working. The tubing is used for low-pressureapplications,
such as fuel lines. It is not to be used in high-pressurehydrauliccontrol systems.

6.2 Ordering data.- ~ocurament documentsshould .speclfy:

(a) Title, number, &d date of this specification.
(b) Diameter,wsll thichese, length (randommill ler@hs

or exact lengthe as desired) (see 3,6.1
(c) l#he.therremoval,..,-. ..
{d) Level, if other

-.

custodians:
Army-m
Navy - AS
Air Force - U

Reviewer activities:
Arw-MI,~
Air Force - U, 6S

of flare is required (Bee
than level A (see .sectioc

. .

UXI”3.6.3).
4.7.3).
5).

Preparingactivity:
,AirForce - 11

ProJectFJo.L71O-OO1O

Ueer activity:
Arsqr-AV

7
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M$TR ~?l H$: Im ~ ~t&~ gffopt ~ ~ ouc ~~tion ~~n~ bt~y, ~ “MD p~d~ ~ formfor~ in

c oittiogcomments madmggedom b imprwvemeats.All-m ofmiliterystandsrdir.stioadocuments sre invited to provide

~@9~ON. ‘his form my be “d&bched, fokd.dong the hem itbdiceted,bped m!ons the ]ooee edge (~ N~ STAPLE),end

tiled. la Meek 6, be M specific at podbl~ ●bout @euler problem .areessuch u wording whieb mquimdioterpretakn,WM
F&Origid,mswietive. KmYs,smbtguoue, or k ineompetible, sod give propoeed wordhg ~em @ieh would alleviate tbe

probleme. Enterinbktek 6 arty wnurb aot relsted !O s s~iflepsregmphofthedocument.U block 7 & filhd out, an
@mowldgenwnt wINb +ied to you wi+@ 30 dsys to letyoukpowthutyourcommente werv rwxhed end ere twine

eomidemd.

NOZZ: Tide form I&y notk ueedtowquesteopieeofdoeuatenta;nortomquaetweivera,devistiotu,oreluifkatlottof
sptdficatiommquimmentsoncurrenteoatncts. Commenteeubmltted on .thie form ,do not constitute or imply ●utborizstion

to weivwMY portionof the refsmnced document(s) or-to ●mend;eotttkctual mquitmnents,
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STANDARDIZATION DOCUMkNT IMPROVEMENT PROPOSAL .........+..,.
{W Instmctiau - R+ S&)
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DoCUMENT NVMB@n 2. OOCUMSNTw~e
1

L NAMEOFSUBMl~{NO OROAMIZAT!ON 4. TVPS OF ORQAHIZATtON @arA W)
-

I

Wwoon

c 1 USER

+w4uFncTuFfEFl -

❑ o*”Eft,&?pd&,: .,

PROBLEM AUEAS
a Pmfmaph Numbw NW Wordlnff:

b. Rocomwwnd8d Word-:

=. . ..

c. R.uon/Rotlonole for %commondotion:

, .,1, ..,,.’. . . . .. . . . . .’,,,~,, :., ,,

, REMARKS

M. NAME OF SU8MITTER (b t. Fkt, Mf) - O#nlond b. WORK T& LEPHONE MUMBER (fmelud@Am
Codr) - Optlond

MAILING ADDRESS @fIuet, CMY, Stote, Z/PCo&) - Optlowl 8. DATE OF SUBMISSION (YYMMDD)

‘!

m l FORM1 4 2 6. a ~MAR. ‘PREVIOUS EDITION 1!?O#30LETE.

\ I

Downloaded from http://www.everyspec.com


