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FEDERAL SPECIFICATION SHEET

TUBE, ALUMINUM ALLOY, DRAWN, SEAMLESS,

This specificationwas avvroved by the Ass!stant

6061 -

Administrator,
Office”of Federal SUDCI1v“and Services. General Services Adminis-
tration, for the use-of-all Federal Agencies.

The complete requirements for procuring seamless tube drawn from aluminum
al10Y 6061 described herein shall consist of this
of biH-T-700/GEN(see 2.1).

I. scoPE ANO CLASSIFIC.ATION

1.1 ~. This specification covers the spec
less tube drawn from aluminum alloy 6061.

ocument and the latest issue

fic requirements for seam-

1.2 Classification.

1.2.1 Tempers. The drawn seamless tube shal1 be of the following tempers:
O, T4, T42, T6, T62, or F, as specified (see 6.2 and 6.3). The definition of
these tempers shalI be as spectfied in Hi4-T-700/GEN.

1.2.2 TJIJleJ.The tube shal1 be of the following types:

7JJJl_e @earance

Round
ir : Rectangular and square
III - Streamline
Iv - Ova1
v- Odd shapes

2. APPLICABLE LK)CUMENTS

2.1 Government publications. The issues of the following documents, in
effect on date of invitation for bids or solicitation for offers, form a part of
this specification to the extent specified herein.

Federal Specification

14W-T-700/GEN - Tube, Aluminum and Aluminum Al10Y, Orawn,
Seamless, General Specification for

FSC 4710”
.
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(Activities outside the
specifications, standards,
General Information in the
merical Item Descriptions.
plements as issued, is for
Documents, U.S. Government

Federal Government may obtain copies of Federal
and commercial item descriptions,as outlined under
Index of Federal Specification:,Standards and Com-
The Index, which includes cumulative bimonthly.sup-
sale on a subscription basis by the Superintendent of
Printing Office, Washington, DC 20402.

I (Single copies of this specification and other Federal specifications and
commercial item descriptions required by activities outside the Federal Govern-
ment for bidding purposes are avaitable without charge from the General Services
Administration Business Service Centers in Boston, MA; New York, NY; Philadelphia,
PA: i4ashington,DC; Atlanta, GA; Chicago, IL; Kansas City, MO;.Fort Worth, TX:
Houston, TX; Oenver, CO; San Francisco, CA; Los Angeles, CA; and Seattle, HA.

I (Federal Government activities may obtain coDies of Federal standardization
I documents and the Index“of Federal S~ecifications, Standards, and Commercial Item

Descriptions from established distribution points in their agencies.)

3. REQUIREMENTS

3.1 Chemical composition. The chemical composition shall conform to the
requirements specified in table 1.

TABLE I Chemical composition ~/

Element

,Silicon
Iron
Copper
Manganese
Magnesium
Chromiurn
Zinc
Other elements, each
Other elements, total
Aluminum

Per{
Minimum

0.40

0.15

0.;
0.04

Rema..

,nt
Maximum

0.8
0.7
0.40
0.15
1.2
0.35

0.25
0.05
0.15

Ider

~/ Except for “Aluminum” and “Others”, analysis normalIY is made for
elements for which specific limits are shown

~1 The sum of those “Others”
each, expressed to the second

metallic elements 0.010 percent or more
decimal before determining the sum

2
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3.2 Mechanical properties.

3.2.1 Tensile strength, yield strength and elongation properties. The.
tensiIe strength, yield strength and elongation mechanical properties paiallel
to the direction of drawing shalI conform to the requirements specified in table
11.

TABLE II. Tensile strength, yield strength and elongation properties

TC m...

wall ,hlck. .ss.

4 ..”

.Y--EmuT
0.2C0 Lo 0.500 $. .1.

76 ,“. 0.02s ,0 0.049. 1 “.1.

TC2 ~, 0 050 t. 0.2ss. 1.,1.

O.?co 10 0.500 $. .1.

r I All

l.”s 11.

‘tr. .gih,

m,. ,m. m,

,s!

,,. ld ,,. *”.J, I! P, ..,., ,1. .gatl. n 1.

2 Inc h., or 40. ~/.

m,. lm. m.

k,. . er sc. ecI m..

A, 0,2 p*. - AL ... .”s - F“ll S. CL IO. c. L-o. t

., .,, .rr. .i, 10. ““d. ,

mlnlm”ln. ,0. .,

k,, l“. ” .,.

inch

22 .0 2/ 14.0 2/ 0.0024 1$ ,5

,0,0 ,6.0 0.0036 ,6 ,4

30,0 !6.0 0.0036 14 46

30.0 1s.0 O. CIOIC 20 ,*

30.0 14.0 0,0024 16 ,.

10.0 ,4.0 0.0024 18 I ,6

30.0 14.0 0.00Z4 20 ,,

42,0 >5.0 0.0055 to a

42.0 35 0 0.00ss 12 ,0

42.0 “3s.0 0.0055 14 12

., ., a, d, 4/

~/ Round tube 2 inches or less in outside diameter and square tube 1-1/2 inches
or less on a side shall be tested in full section unless the limitations of
the testing machine preclude the use of such a specimen.. For round tube over
2 inches In diameter, for square tube over 1-1/.2inches on a side, for all
sizes of tube other than round or square, or in those cases when a ful1
section specjmen cannot be used, a cut-out specimen shall be used.
D represents diameter of cut-out SPeCiirIen

~/ Maximum
~1 Material in the T42 or T62 tempers is not avaiIabie fron the materials

producers
~/ No requirements

3.2.2 Flattening. Hhen specified (see 6.2), round tube (type 1) in O, T4,
and T6 tempers shal1 withstand, without cracking, the flattening test or the
alternative,bend test specified in WW-T-700/GEN. The values for flattening
factor “F” are specified in table III.

:.

3
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..
,)

TABLE III . Flattening factor

Temper Hall thickness, inch F

o Up through 0.120 3
0.121 to 0.238, incl. 4
0.239 to 0.500, incl. 6

T4 0.025 to 0.500, incl.
T6 0.025 to 0.500, incl. i

3.2.2.1 Alternative bending factor “N”. The values for the alternative
bending factor “N” are specified in table IV.

TABLE IV. Bending factor

Temper Wall thickness, inch N

o 0.?20 and less 1
Over 0.120 to 0.238, incl. 2
Over”0.238 to 0.500, incl. 4

T4 0.025 to 0.500, incl. 4
T6 0.025 to 0.500, incl. 6

3.z.z Cleanliness. When specified (see 6.2). the internal surface of the
tube shall be examined for cleanliness as

3.2.3 Leak test. Hhen specified (see
withstand either the pressure test or the
specified in WW-T-700/GEN.

3,2.4 Flarin9. When specified (see 6.
and T42 tempers shalI be capable of being flared as specifi~d in HW-T-700/GEN.

specified in WW-T-700/GEN.

6.2), round”tube (type 1) shall
electromagnetic (eddy current) test

.2). round tube (t”voeI) in the O. T4

3.2.5 Mechanical properties after heat treatment: In addition to conforming
to the requirements of 3.2.1, material In the tempers identified in the foilowing
paragraphs shall, after having been processed to tempers also specified therein,
have properties conforming to those specified in Table II, as applicable.

3.2.5.1 Material in the O and F tempers. Material in the O and F tempers,
without the subsequent imposition of cold work or forming operations, shalI,
after proper solution heat treatment and natural aging, develop the properties
specified for the T42 temper.

3.2.5.2 Material in the T4 and T6 tempers. Materiai in the T4 and T6 tempers,
without the subsequent imposition of cold work or forming operations, shall be
heat treatable to the properties specified for the T42 temper. Tube in the T42
temper shal1 be precipitation heat treatable to the Properties specified for the
T6Z temper. such capabiIities shall be demonstrated when specified (see 6.2 and
6.3). ,.

4
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3.3 Marking. In addition to the marking required by 1414-T-700/GEN, material
in the T6 temper shall also be identified by lot number marked in at least one
location on each piece.

4. QUALITY ASSURANCE PROVISIONS (see WH-T-700/GEN)

4.1 Heat treatment.

4.1.1 Aging period before testing. Specimens in the T4 and T42 tempers wil1
not be required to be tested within 4 days after completion of the solution heat
treatment. If, within this period, the manufacturer elects to test specimens,
which thereupon fat1 to meet the requirements, he can discard these initial test
results and test additional specimens selected after 4 days of aging. These .
specimens shall be selected from the same }ocatlon in the production lot or
sample as those tested previously.

4.I.2 Sampling”for heat treatability. From material in each temper Of those
specified for heat treatability demonstrations in 3.2.5 and 6.2, an additional
number of specimens equal to that required by PJbJ-T-700/GENshal1 be taken and
tested after heat treatment to each temper specified, as appllcable, to determine
conformance to 3.2.5.

5. PREPARATION FOR DELIVERY (see kIw-T-700/GfN)

6. NOTES

I 6. I Intended use. This tube is intended for use when moderate strength, good
weldabiIity, good corrosion resistance and workabiIity are required. This tubing

~

is applicable for use in transfer of hydraulit/pneumaticmediums up to a maximum
of 3000 psi

6.1.1 Mechanical properties after re-solution heat treatment. Material in
the T4 and T6 tempers may not meet “therequirements of Table 11 for T42 temper
after re-solution heat treatment because of a tendency for grain growth.

6.2 Orderinq data. Purchasers should select the preferred options permitted
herein, and include the following information in procurement documents:

(a)
(b)
(c)
(d)

(e)
(f)

(g)
(h)
:.

Title, number and date of this specification
Temper of material required (see 1.2.1)
Type of tube required (see 1.2.2)
Whether round tube (type 1) in O, T4 and T6 tempers
should withstand flattening (see 3:2.2)
Whether round tube (type 1) should withstand leak test (see 3.2.3)
Whether O temper round”tubes (type I) should withstand
flaring test (see 3.2.4)
Dimensions required
Requirements for sizes not specificalIy covered (see 14N-T-700/GEN)

5
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(i) Nhether demonstration of capabllity to develop properties in
tempers other than those supplied 1s required (see 3.2.5).

(j) 14henthe Internal surface of the tube shalI .beexamined for
cleanliness (see 3.2.2.2)

(k) Selection of applicable levels of preservation and packing (see
ww-T-7oo/GEN)

6.3 Mechanical properties after heat treatment. Mechanlcal ProPertes of
producer-suppliedmaterial are certlfled for the temper of material SUPPIied.
The producer’s “capabl1ity” demonstration is not evidence that user-treated
material conforms to property requlrements of a given temper. Frequently, user
heat treated material may develop a lower level of properties; especial1y if any
cold, warm or hot work is introduced,prior to heat treatment. The user should
be held responsible for demonstrating that hls processing Is acceptable.

MILITARY INTEREST: CIVIL AGENCY COORDINATING ACTIVITIES:

Custodians GSA-FSS
COMMERCE-NBS

Army-MR HEW-FEC
Navy-AS NASA-KSC, MSF
Alr Force-20 USOA-AFS

Review Activities PREPARING ACTIVITY:

Army-AR, EA, ME NAVY-AS
Navy-OS, SH
Alr Force-99 000 Project 4710-0712
OLA-CS

User Actlvitles

Army-MI
Navy-MC

Orders for this publication are to be placed with the General Services Ad-
ministration, acting as an agent for the Superintendent of Oocuments. See

I Section 2 of this specification to obtain extra copies and other documents
referenced herein.

?,IJ.6.,GOVERNMENT PRINTING OFFICE 19M — 706.04WA180

1
..

6

L

Downloaded from http://www.everyspec.com



INSTRUCIIMS:InsmiIiauin#@ffomLO~kt OUI cLMdudbticIn docunnnu better, tie bD pturi~M form for u in

mbmitti: mmm-nu and NSSU~iOM f~ imwo=-nti. M u- of tilitaw stadwdhtion d.acumenu - inm”ted to provide

cw8-liO-. ~U fOrm -Y ~ d*@ch~. fol~d SJOIU ~hc tin- indi-~. ~ti Iloni UIC k- edse (DO NOT STAPLEJ. md
nmikd. In block 5. k w 8P.clfIc u P-ible ●bout Ptiieul- Problemu*- auehu wording wbieb rquimd inlerpretstion, wu

w rigid. resttic~w. l-u. ●mbiwow. Or *U incommtibl-. find #iV* wOLm-d -ordint ch.naes which would dleti- the

pc.ablenm. Enter in block 6 SnY mnur~ not rtlalrd 10 ● s~iru u-amph of the documenl. 11 block 7 u Glbd OUL an

ockno-ledacnw.t -ill & tiled t. YOu -ithin 30 bYs 10 IcI YOU knOW that YOW commenu were ramived md *R behw

C.xUidcred.

NOTE: l%u form m8Y Ml ~ .~ ~U W+.ed .OPi- of d=uments. n.r LO request waivers, dwiationa, or cluification of

.Wir,~tio. ~Wimm*nU on cu=nt contmt~. ~mm.n~ •ubmi~t~ . . th~ fo-11 do md .onitilute or imply wlboriution
m waim any portion of the -frmn..d doc.mentid or 10 ●mend contractual requimmems.

1

,f#.ld . . . . . ,.” Ii”c I

,Pod. .1.., ,.” ,,..,

DEPARTMENT OF THE NAVY

:ownantiin~ Officer
:;dVd] ?!i !, [ngineerin~ Center
~n.jlnepring specifications dnd Standdrds Departnlent 111111 FI

:: SSD). Code 93
L:;el,i,c\:,:(J 0~\733

“-,1{0STATES

oFFLCIAL ●USINEU
,CN. L1. FOn Pnlv ATc USE Sam BUSINESS REPLY MAIL,,,,~r,.,.\,; .[CIM,,w;,,90.I*A:...!!,.. ...,,,.

wSTAGE WILL BF PA IDBV lHF I)[P4H1M1N1 1)1 (HC NAVY

ComndndingOfficer
Naval Air [ngineerinq Center

:nqineeringSpecificdliuns and >tonddrds Oept.
[rsSo), Code 93

:. Lakehurst,NJ 08733

Downloaded from http://www.everyspec.com



,.

,

,
I

I

I

I

I

I

I
I

I

I
I

I

I
1.

.1
I
I
I
I

I
I

I

I

tWANDARDWATIW ~-ENT IMPROVEMENT PROPOSAL
(h Inttrw:knu- Reiwx W)

Docuuc NY Nuumcm z 00cuwew 717LE

UH-T-700/6F TUBE, ALUMINUMALLOY> EIR~N,SE~LE= . 6061
NAhic 0* 8umutrr1n0 0mOAUIZAT80N 4. TV- o~ 0m0Ati12AT10N fmwb .I.c)

❑ “,”00”

au,” ‘“

Loom!= 1s-1, cm. S**. ~? c-l

•1
MAMuf AClunEn

❑ 07”!?” ,*dh,: ~

PR08Lf M ● REAS

. ,“qd N.mm. old Wo.di.w:

b. n.c..”...om W.,dl.lo.

. . n..o.jm.,q.mh 404 nROf-.u.nIaI.0..

REMAC4CS

. N4ME OF SUBMITTER lb, F-l, Ml) - CID*IM* b, wOn K TSLE*MOW wuu*En ihd.dc 41U

Cdsl - O.11.IUI

UBILING AOOREU ~lrwt. Clti, SU*. 2:? Cdl - 00s1and 8, OATS O* 8U8UlU00N fVYUHOD)

.-

DD :OS 1426 Pn*vlom RD,,,ON I* O$so LeTs.

Downloaded from http://www.everyspec.com


