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MILITARY SPECIFICATION

TUBING, CARBON STKEL (1025), SEAMIE3S
AND WELDED (AIRCRAFT QuA~Ty)

This specification.is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

:.. St!;Pit

1.1 *. - This specification covers carbon steel (1025) tubing of
e;rcraft quality.

1.2 Classification. -

1.2.1 ~. - Tubing shall be one of the following types as
::;acif’ied(see 6.2):

:\

b
Typa I - Welded
Type Ii - Seamless

1.2.2 Physical condition. - Unless otherwise specified, tubing shall
-? the followi~< physical conditions (see 6.2):

(A) As welded
(B) Normalized
(C) Cold drawn

:> ,~pp~CAB~ D~XS

and stressrelieved

2.1 The following documents of the issue in effect on date of
irritation for bids, or request for proposal, form a part of this specifi-
C:~ion to the extent specified herein:

S!%51YICATIONS

Militar~

MIL-i-t$6S Inspection Process, Magnstic particle
ML-C-22235 Corrosion ?revefitiveCil, !Jar.staining

LEQ@_l
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MIL-T-5064B

STANDARE

Federal -!, .

FED. TEST METHOD
STD. NO. 151 Metals; Test Methods

FED. STD. NO. 183 Continuous Identification Marking of
Iron and Steel Products

Military

MIL-sTD-163 Steel Nill Products, Preparation for
Shipment and Storage

M533532 Square and Rectangular Tubing - Carbon
Steel and Alloy Steel .35Carbon,
Maximum

MS33534 Standard Dimensions for Streamlined and
Oval Tubular Shapes

AND101O2 Tubing - Standard Dimensions for Round
Alloy Steel

(Copies of sp.scifica~ions,standards, drawings, and publications required by
suppliers in cOnneCtlOn with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

2.2 other publications. - The following documents form a part of this
specification?to the extent specified herein. Unless otherwise indicated, d
the issue in effeet m date of invitation for bids or request for proposal
shall appu.

Society of Automotive Engineers (AerosDace Material Specifications]

Am 2301 Aircraft Quality Steel Cleanliness Magnetic
Particle Inspection Procedure

ME 2253 Tolerances, Carbon and Alloy Steel Tubing
Ahfs26L0 Magnetic Particle Inspection

(Copies of SAE publications may be obtainad from the Society of Automotive
Engineers, Inc., f+85Lefington Avenue, N* york, N.y. 1~17. )

3. REQUIRENZNTS

3 . : - The tubing shall be of aircraft quality.,Macerial. The material
~iai; be ,~.ag~.etically inspected in accordance with the procedures of APE 2301,
%-d S?.3:;r,c:exceed the size and frequency rating limits indicated in the
~aragraph entitled “disposition”of }.M52301 (see k.!+).

3.~.~ ;:eided tubing. - Welded t.ukingshall be made from fiat r~llec
steel by a cor,tinuouswelding process.

L,

o
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‘i. 1.ilL-T.5066B.

o 3.2 Test data.- Test data shallbe submittedin accordancewith 4.1.1.

3.3 Chemicalcommsition.- The chemical composition of the steeL
shall be as specified in table 1. !

Table 1. Chemical composition g!

~Composition limits Ciieckanalysis
Element (percent) tolerance

Dercent

3..

*
as

Carbon 0.22 - 0.28 + 0.02
Manganese .30 -0.60 T’ .03
Phosphorous .025 (EIS.X) 7 .008
sulfur .025 (RXLX) + .008

~ The average of all separate determinations shall be within
the limits specified in the composition column. Individual
determinations may vary to the extent shown by the tolerance
column, except that’several determinations of a single element
in the samples from a single inspection lot shall not vary
both above and below the specified range.

3.4 Mechanicalproperties.- The mechanical propertied of the tubjng
i-eceivedshall conform to the requirements of table 11.

Table II. Mechanical properties

?

Tensile Yield strength at 0.2 percent Elongation in
strength offset or at extension indicated 2 inches
(*U) Exteneion Full tube Strip

Minimum under load (minimunl) (minimum)

PSI FSI Inch in 2 inches Percent Percent

55,000 36,ooO 0.0064 lf22 ‘y13 ::

~ For each 2,000 pounds per square inch in excess of 55,000 pounds
per square inch tensile strength, a reduction in elongation of
1 percent.to a minimum elongation as follows will be allowed:
full z,dbespec~nen - 10 percent; strip specimen - 8 percent.

,:

I

1
..+_
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3,4.1 The tubing shall be capable of developing the properties speci-
fied in table II when normalized by heating to 1625” to 1675° F’and cooling

●
in st,ill air:

3.!+.2 Crushing. - Welded tub@_abal._with&and crushing without
cracking Or indicating any defect in the weld when subjected to the crushing
test (see 4.8)

3,5 Dimensions. - The dimensions of round tubing shall conform to the
standard dimension.ashown on AWD1,0102. The dimensions for streamline and
oval tubing shall be as specified in lTS33534. The dimensions for rectangular
or square tubi~ shall be as specified in the contract or purchase order.

3.6 Length. -

3.6.1 Exact l.eng~hs.-.Tubing may be ordered to exact lengths or as a
multiple of mite unit, with tolerances as specified in the contract
or order.

3.6.2 Miil lengths, ..When exact or multiple lengths are not specified
(see 6.2), tubing will be accepted in mill lengths of 5 to 20 feet, but not
more than lo per~efi~Of my Order will be accepted in lengths of less than
12 feet.

3.7 Tderames’: -

●3.7.1 &u”[Idtu~, .- The permissible variations in dimensions shall )—.-
conform to AK: 2 2 5 3

3.7.2 Shapes other than round. - The permissible variations in dimen-
sions of tubing O~her th~ round shall be as ~howficm ~33532.

3.8 Identification of product. - Each length of tube l/2-inch O.D.
and over shall be marked in accordance with FED. STD. NO. 183, and in_.—
addition, shall include the type and number of this specification.
Secured lifts, bundles, and containers of sizes not required to be marked
shall be tagged in two plaies with the required identification markifgs.

3.9 Workmanship, .-The tubing shalL have a finish conforming to the
best practice fcr aircraft.quality material. It shall be smooth, clean,
and free from I?eaw scale or oxid~ on tfieinterior and exterior surfaces,
and shall be free from burrs, tears, grooves, laninations, slivers, pits,
and other injurious defeqrs Surface imperfections, such as handling
marks, straigl:ter:i~:gmark=, ~igh.t mandrel.ariddie marks, shallow Pits,
and SCcle p~~~er:,w~~~ r=!-be co~s~dered as injurlOus defects, provided
the imperfections are rem>~’ablewithin the tolerances specified for diameter

T!,e removal ci surface mperfect ions is not required.
ex2e5s of these premitted “z;:3.8,1which cannct be removed
re~ection,
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●
3.?,1. Weld .- The weld

lcmg or deptfireater than
W“ be pickl~ or otherwise
epec~fied herein.

UIL-T-5066B

shall not contain defects greater than l/l&inch
one-half the wall thickness. ‘I%eweldd tubing
cleaned, if necessaxy, to meet surface conditions

l.+. QUALITY ASSURANCEPROVISIONS

4.1 Responsibility for inspection. - Unless othezwd-se
extract or purchase order, the supplier is responsible for
d all inspection requirements as .sDecif ied herein. tic eDt

specified in the
the performance
as otherwise. .

specified, the supplier may utilize his own facilities or an~ commercial
Lzb,2ratorya~cept.ab.leto the Govenunent, The Government rese~es the right
to uerform w of the inspections set forth in the specificathn where such

-%

ins~ections &e deemed ne~essary to assure supplies &d services confomto
p~’=cribed requirements.

{

.4.1.1 Test report. - Tne material supplier shall furnish with each
shipment a report of the res’ultsof the tests for chemical composition,
~znetic particle inspection rating, deep acid etch, and hardenability of
e::h heat in the shipment. This report shall also include:

(a) Purchase order number
(b) Heat amber
(c) Material specification number
(d) Size
(e) Quantity from heat

I

(f! If forgings are supplied:
(1) Part number

-.,

(2) Size of stock used to make forgings
(3) Physically marked with heat number
(4) Forgingserial number

/+.2 Classification of inspections. - All the exsndnations and tests
sy.?cified herein for the teeting of tubing are classified as qnality con-
:;a:,za~ce

4.3
which is
the same
time.

4.4
exuined

inspections.

Lot. - A lot shall consist of
e=ntially homogeneous in all
type, size, and wall thickness

tubing produced from the same heat, i
respects, in the same condition, of
offered for delivery at the same ..

.-
—.,,

--- .
EXaM.inatiOnof Droduct. - Each length of tubing shall be visually
for compliance with surface condition and workmanship requirements.

S?.@es selectd- in accordance with table III shall be exarcdnedt: assure
::..::;.l~acewith the specified dimensions and tolerances, identification

~.&, and preparation for delivery requirements,

.. . . . . ... .. . . . . . . . . . . . . . ..... . .. . ... . . .. .. . .
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Table 111. Sampling plan

tit size Sample size Acceptance number
rejectable

—.

1 to 15 All u
16 to 180 0
181 to 300 2 0
301 to 500 50 1
Cver 500 75 2

-

“’),
●

4.5 MaEnetic inspection. - Specimens shall be selected and rated in
accordance with the procedures of AMS 2301. Ins,ection shall be in accord.
ante with MIL-I-6868 or Am 2649.

L.6 Chemical analysis. -

L.6.l %mpli n&. - At least one sample, consisting of not less than 2
ounces, shall be selected for check chemical analy~is in accordance with
Methcd 111 or Method 112 of Fed. Test Methcd Std. No. 151.

L.6.2 Method. - Specimens shall be prepared in accordance with Method 111
or Method 112 Of Fed. Test Method Std. No. 151 and analysis made by wet chemica
spectroche”tical,‘or other analytic methods. In the event of dispute, analysis
shall be by wet chemical methods.

‘)

4.6.3 Waiver. - Samples for check of chemical snalysis‘maybe waived @

provided that all Of the material in the lot can be identified as being made
from a heat previously analyzed and found to conform to the chemical composi-
tion specified herein.

4.7 Mechanical properties. -

L.7.1 samPlin&. - At least one sample shall be selected from each 1,000
feet or less of tubing from each lot for determination of mechanical properties.

L,7.2 Preparation of specimens. - Tension test specimens shall consist
of full sections of tubing whenever practicable. When not practicable,
specimens conforming to types T1 and T2 of Methcd 211, Fed. Test Method Std.
N:. 151 shall be us~ , and-when the tubing is welded, the test
include the weld.

4.7.3 Method.- Tensiontestsand determinationof yield
elongationshallbe conductedin accordancewith Methcd211 of
Std.No. 151.

section shall

strength and
Fed. Test Method

6
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.

4.8 CrushinE test (welded tubing onl.y~.-—

● /+.8.1 sampling. - tie or more samples, consisting of full sections of
tubing and of a length equal to or greater than 1-1/2 times the diameter of
the tubing, shall be selected from each 1,000 feet or less of tubing from
each lot.

4.8.2 Preparation of specimens. - The ends shall be machined normal
to the longitudinal axis of the specimen.

!.+.8.3Method. - Specimens shall be subjected to a gradually applied.
axial compre=loading until the cross-sectional dimension is increased
in one zone by 25 percent, until one complete fold is formed, oruntil the
specimen is reduced in length to two-thirds the original length.

4.9 Rejection and retest. - If any spectien fails to conform to the
requirements of this specification, it shall be cause for rejection of the
material represented by the specimen subject to the retest provisions of
Fed. Test Method Std. No. 151, except that five specimens shall.be selected
for retest.

k.10 Preservation, packaging, packing, and marking. - Preparation for.
delivery shall be inspected for conformance to section 5.

5. PREPARATION FOR UELIVERY

5.1 Preservation,Packagiw, and packing.- Tubingshallbe properly
separatedby type, size,and conditionwhen prepared for delivery. Unless
otherwise specified, tubing shall be prepared for shipment in accordance
with level C of MIL-STD-163, using preservative conforming to MIL-C-222-35
for coating all surfaces of the tubing. (See 6.24

5.2 Markingof shipnent.- Markingof shipmentsshallbe in accordance
with MIL-STD-163.

6. NOTFS

6.1 Intendeduse. - The materialcoveredby this specificationis
intendedfor use in the manufactureof miscellaneousaircraftpartsnot
requiringthe use of high-strengthmaterial.

7
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6.2 Orderini?data. - Procurement

(a)

(b)

(c)

(d)

(e)

(f)

6.2.1 It
cold-drawnand

Custodians:
Armv - NR

Title,‘“number,and date

Type Ad condition (sse

Dimensions (see 3.!.+).

‘)
documents should specify: ●
of this specification.

1.2).

The eciactlength, when radom lengths are not desired
(see 3.5.1).

Shape, if other than round tubing is desired (see 3.6.2).

Level of preservation, packaging, and packing (see 5.1).
!

should be noted that the tolerances”’applicableto welded ‘and
stress-relieved tubing are not equivalent. I

Preparing activity:
Air Force - 11

Na~ - AS
Air Force - 11

Reviewer activities:
Army - MR
Navy - AS
Air Force - 11, 69

Project No. 4 7 1O - C1 2O ,

*“.S,GOVLBNUCNTPRINTINGWFICC:1974-713-154.5510
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Form ApprovedRudget
SPECIFICATIONANALYSISSHEET Bureau No. 119-1‘W

P

● INSTRUCTIONS
This sheet is to be filled out by personneleitherGovernmentor contractor,i~volved

in the use af the specificationin procurementof productsfor ultimateuse by the @a.rt-
.me,it of Defense. This sheetis providedfor obtainir!ginformationon the use of t.ll.s
specificationwhich will insure that suitable products can be procured with a minimm
a.mxrsiof delay ar.tiat the least cost. Comments and the return of t,hisform will be
ap,,recisted.Fold on lineson reverse side, staplein corner,and send to preparing
~tt.i vi t .y.
SP?2J.FICATIGN

MIL-T-50%B Ihiing,Carbon,st~~~ (1G25)‘k. ~ Aircraft9u3].itY

@GANIZAT19N
I
CITY AND STATE

1

=ACT NrI. I QUANTITYOF ITEMS PROCURED I DOLLAR AMOUNT
.=. - 1$ ..
W.:LRIAL ?iiGCURRDUNDER A

O Eirect Governmentcontract O Subcontract ~~
i. !IASANY PART OF THE SPECIFICATICN CREATEDPROBLEMSOR F.3QUIREDINTSRPRETATI(3!lIN

PRO?XRF~T USE?
A. GIvE PARAGRAPHNUMBER AND WORDING.

—.—
5. RSCOMMENDATI’CNSFOR CORRECTINGTHE DEFICIENCIES.

--

4P

2. CO14NZ!JTS~ A!!YSPECIFICATIONREQUIREMENTCCNSIDERRDTCO RIGID.

>. IS THE SPECIFICATIONRESTRICTIVE?
o y~~ ‘NO IF ‘VE.S!l, IN WHAT WAY?

\.

e
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