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MIL-T-7081D (ASG)
2 NOVEMBER 1965

Superseding
. MIL-T~TOB1C(ASG)
3 April 1659

MILITARY SPECIFICATIOR

TUEE, ALUMINUM ALLOY, SRAMLESS, ROUND, DRAWN,
6061, AIRCRAFT HYTRAULIC QUALITY

Thia speaification has been approved by the Department
£ tha Air Porce and by the Bureau of Naval Weapans.

1. SCOFR ) .
1.1 E"“ This specification covers 6061 eYuminmum alloy, round, dravm,
seamles.-. tube having outside dianet.era of 3/1¢ inch through 1-1/2 inches.

1.2 Chaaificatian.-
aa upeoified pos 6.2):

T4 (aolut.ion heat.-truated)

'mbea shall be furnished in cne of the following tempers,

-y

T6 (molution heat-treated and artificially aged)

2.  APPLICABLE DOCUMENTS

bids or request for proposal, form & part

fied herein:
SPECIFICATIONS

MIL~H-5088
MIL-H-25L75

STANDARDS
Foderal

Fod. Test Msthod
5td. No. 151
Federal Standard
No. 184 - .

Federal Standard

No. 245

Hydraulic Systems, Aircraft, Types I and II, Design,
Instaliation and Data Requirements for

Heat Treatmsnt of Alumimum Allcoys

Hydraulic Syetems, Missile, Design, Installstion, Tests,
and Data Requiremsnts, Genieral Requirements for

Metals; Teat Methods .
Identification Harld.ns of s\lu:n:lnmn, Magnesium
and Titanium

T amamana Pawm dTerwd eon 41T Aw n-al Waoran
Tolsrancss for alumimos TS dokid J SRS IO L W T Y
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Kilitary
MIL-STD-129 Marking for Shipment and Etorage :
MIL-STD-649 Alunlnum and Magnesium Producte, Preparation
for Shipment and Storage
MS33583 Tubing End, Doubls Flare, Standard Dimensions for
1533584 Tubing End, Standard Dimensions for Flared -

{Copies of documents required by suppliers in comnestion with apecific procurement
functions should be obtained from the procuring activit.y or as directed by the con-
trecting officer.)

2.2 Other publicstions.- The following document forms & part of this specifica-
tion to the axtent specified herein. Unless otherwise indicated, the issue in effect

on dste of invitation for bids or request for proposal ehall apply.
Amerioan Socisty for Teating and Materials

E215-63T Standardizing Equipment for Electromagnetic Testing
of Seamless Aluminum Alloy Tube

(Copies of ASTM publications may be obtained from the American Society for Test-
ing and Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103.)

3.  HEQUIREMENTS
3.1 gChemical composition.-

3.1.1 The chemical composition shall conform to table I.
TABLE I. Chemicnl camposition 1/

5I5)
Element Percant
Mindmm Max) mm
Copper 0.15 Q.40
Silicen 0.40 0.8
Iron —_ . 0.7
Manganese - 0.1¢%
Magnesium 0.8 1.2
Zine _ 0.25
Chromium 0.15 0.35
Titenium —_— 0.15
Other elementis, each —_— 0.05
Other elements, total —_ 0.15
Aluminum Remafinder

1/ Analysis shall regularly be made only for the elements apaci-
fically montioned in table 1. If, however, the presence of
other elements is indicated in the course of routine analysis,
further analyasis shall be made to determine conformance to the
limits specified for other eclements.

3.2 Mechanical properties.-—

3.2.1 Tenaile strencth.— The tansile properties of tube in the Té temper or the
T, temper in sccordsnce with MIL-H-5088 shall conform to table II.

3.2.2 Flattening.- Tube shall withstand, without cracking, the flattening test
described in 4.4.3.2.

2
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3.2.3 Teat for leaks.— Unleas otherwise epecified, each length of tube shall
be tested as specified in 3.2.3.1 or 3.2.3.2, consintent with the sime limitatioms

indicated for each method. :

3.2.3.1 Pressure.- Each length of tube 1-1/2 inches or less in dlamster shall
withstand a pressure of 250 psi for a poriod of not legs than 5 seconds {(see 4.4.3.3.1).

3.2.3.2 current.- Bach length of tube 1-1/2 inches or less in diameter and’
maxiemm wall thickness of 0.083 inch ahall produce eddy current imdicstions less than
those from the 2A holes of the applicable referense standnrd of ASTHM E225 or an equiva--
lent secondary standard, when tested in accardance with 4.4.3.3.2.

3.2.4 PMaring,-
3.2.4.1 Single flare.- Tube with a diameter of 3/16 inch with a wall thickness
of 0.049 inch and greater and tubs with a diamster of 1/4 inch and over shall withstand

being single-flared to the dimensions specified on MS33584 without signs of cracks or
defects. The inside surface of the flars shall be smooth and show no evidence of a

bead that might prevent the assembly being pressure-tight when subjected to proof pres-
sure as specified in MIL-H-5440 or MIL-H-25475.

3.2.4L.2 Double flare.- Tube with a diameter of 3/16 to 3/8 inch, inclusive,
shall withstand being double-flared to the dimenaions specified on KS33583 without
signs of cracks or defects. The inside surface of the flare shall be smooth and shall
show no evidence of a bead that might prevent the ssaembly being pressure~tight when
subjected to proof pressure as specified in MIL-H-5L40 or MIL-B-25475.

3.2.5 Hydraulic strength.- Tube shall be capatle of withstanding, without di-
aematral sel exceeding 0.002 inch per inch of meam ocutside diamster, and internal hydro-
static pressure {P), calculated by the following formule. (See 6.3.) The mean outaide
diameter is the average of two diamster messurements tsken at right anglss to sach

other at any point along the length of the tube.

2
F=35 D2 -
. 52 + d-<
Where: P = Test pressure ip psi
5 = Spacified minirmm yield strength, psi
D = Maxisum OD (pominal Of plus tolerance), inch
d = Maximum ID (computed as D minue twice the minimom
permisaible wall thickness), inch

5.3 Cleanliness.- Tube shall be free frowm grease cor other foreign matter.
The inner bore shall show no matallic flakes nor particles, ) .

3.4 Tolerances.- Tho tolarances shall not exceed thise specified in Federal
Standa=d No. 2.5 for outside diameter, wall thickness, straightness, and length of
‘drawn tube, as applicable. ]

. 3.5 Reoulrements for tube in sires not specifically covered.- The mechanical
properties and tolerances of tube in sizes cutside the limits covered in this spocifi-
cation shall be as specified in the contract or ordsr,

3.6 Marking for identification.- Unless otherwise specified, tube shall be
marked in gceordance with Federal Standard No. 184.

4
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3.7 Workmanship.- The tube shall be scumiess and uniform in. quality anc L
tempar.: The axterior.and interlor surfaces shall be clean, emooth, and froe
frem slivera, la.minat.iona, folds; grooves, éracks; and other 1nju.rious dafecta
within the limits conaistent with the best commsrcial practice.” Discoloration
due to heat treatment will not. be ca:;xae for rejection. Ground t.ube shall not

b

be aeceptable. Tl A L ,” N oL ey s

R ANRE T N o L R -

- +QUALITY, ASSURANCE PROVISIONS

byt B d - Beb eyl e
sh.l ResEnsihilitx !‘or hsgection.- Unless otherwise specified in the
cont.ract or purchase order, the supplier is responsible for the performance of

all inspection. requirement.a ‘an apecifiad herein. Except as otherwlse speci-
fied, the.supplier may. utiliaa his- ‘¢wn Yacilities or any commercial laboratoery
&ccept.able to t.he Governmant “The: Government reserves the right to perform any
of the mspect.ions aet. fort.h A the” 5peciricat.ion where such inspections are
daemed necessary to aasue supplies a,nd servicea conform to prescribed require-

ments. ,...u' 5 13,_ - ! ) : :

AL TR S T s

h.2- Ceneral.- Sa.mpling and :Lnapection sh.a.ll be in accon‘lance wit.h
Federal Test Method Standard: No.- 151 and as specified herein:

:-—Z-.'_» et

b3 SempLIZ.= ¢ivp . sn v s .

4.3.1° Lot. - A, lot -shall consist of t.ube of the same temper and nomina.l
aise aubmit.t.ad for :Lnspcct.i.on at. "d‘ne time. - o .

L Ta

h.3.2 for chemical !

TR sy,

L.3.2.1 Ingot analysis.- At 1aast -one sample shall be t.aken rrom each
group of irgots of the sams alloy poured simultaneously from the same acufrce. of
molien metal by the producer and analyred to determine conformance with 3.1.
Ingots not conforming to the requirements of this specification shall be cause
for rejection.” Complete ingot analysis records shall be availahle to the

procuring activity.

-4.3.2.2. Finish product snalymis.- When sampling has not teex made in
accordance.with 4.3.2.1, a sample shall’be selected in accordance with

Method 111 .or 112 of. F&dernl "Test’ Mothod Standard No. 151 for each 4,000 pounds
or less. of. material compriaing the lot. cxcapt t.hat not, more than one analysis

shall be requi.red per piece. L

[E-Ra

hL- 3 3 _S_gplee for mechanical Eromrtx teats,— .
¥ f',,h 3 -3 1“ Number of Legt Sampiee in temper supplied.- From material having

& nominal weight. of less than 1'pound per lineal foot, one tenalon-test sample
and one flattening-test semple shall be selected rrm each lot welghing 500
pounds or less; from lots weighing more than 500 pounds, one additiocnal sample
ahall be taken from each 1,000 pounds or fraction thereof in axcess of the
first 500 pounds. For material having e nominal weight of 1 pound, or more

per lineal foot, one tension-test sample and one flattening~test asample shall
be taken from.each lot consisting of 500 feet or lassj from lots conslsting of
more than 500 feet, one additional sample shall be taken for each 1,000 feet.
or fraction thereof in‘axcess ‘of the firast 500 feet. Only one tenalon~test
apecimen and cne flattening-test spscimen shall be taken from a given plece
when more than one piece is avallable.

’ 5
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4.3.3.2 Samples for flaring test.- Five samples shall be selected from
each lot. .

4.3.4 Samples for cleanliness tost.~ At least one sazmple shall be

selocted from each 1,200 feet, or less, from each lot of tube in the shipment,,

4.3.5 Relection and retest.- When any lot falle to mset the re_q'uiru:menia
because of inadequate heat treatment, the material may be reheat-treated and

resubmitted for test. Only two such reheat treatments shall be allowed. Tube

not conforming to this specification shall be rejected. Tube which has been
rejected may be reworked or replaced to correct the defects and resubmltted

for scceptance. Befare resubmitting, full particulars concerning previous
rejection and the action taken to correct thé defects found in the original

shall be furnished the inspector. Retests are permitted in accordance with
Fadaral Test Method Standard No. 151. Units rejected after retest shall not

be resubmitted without specific approval of the procuring activity.

4.3.6 Rejectible defects.~ Tube with discontinuities of depth widich
exceed the limits of table IIT shall be rejected.

TABLE IJI. Limits of depth of defects
Maximum permiesible depth of defect, inch

Nominal wall thickness, imch

0.020 and under 10 percen.t of nominal wall thickness

0.621 through 0.030 0.002
0.031 through 0.040C 0.0025
0.041 through £.050 0.003
0.051 through 0.066 0.00%
0.067 and over 0.006

4.4 Inspection methods.-

h.4.l Examinatien of product.- Fech piece of tube shall be carefully
axamined to determine conformance to this specificaiion with respect to work-

manship. Sufficient spot checks shall be made to insure conformance to the
tolarances specified. On approval of the procuring activity, a system of
statistical quality control may be used for dimensional and worlmanship
inspection.

4.4.2 Chemicel analvsis.~ Chemical analysis shall be made by wet chemical
or spectrvgraphic methods. In case of dispute, the chemical analysis by wet
chemical msthods shall be the basis for acceptance.

L.l.3 Machanical properties.-

L.4.3.1 Tenaile tests.- . )

4.4.3.1.1 Tepsile strangth.~ Tensile strength shall be determined in
accordance with Federal Tust Mstnod Standard No. 151, Methad 211.. '

6
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4.4.3.1.2 Yield strength.- The yleld strength shall be determined either.by the
offset method or the artsnaiop-under-load methed in accordance with Federal Teat Msthod

Standard Ho. 151 Method 211. In case of dd.spute, tha offut mat.hod ahn.ll be used.

M.az mf.Mm .- Coe
kb.3.2.1 of specimen.— Flsttening teat specimens shall be of the full
section of the material and shall be not less than 2 inches in length.

L.h.3.2.2 'l'ube ahall be flattened between parallel platea under a gradual losd
applied perpendicularly to the longitudinal axis as follows: )

(a) Wall thicknesa less than 10 percent of the outaida
diameter: Flatten untll outside dimmaion eq_unls
eight times the wall t.h:lclcneas.

{b) Ha.ll thicknesa 10 percent or more of the out.uide .
...dlameter: Flatten until outside di.manaion cqlmls
“-- ., . 90 percant of the autaide diamet.ur. oL

4. h 3 2.3 Art.ar the flattening test, the outer aurface or the tube shall be
examined for cracka, using a 1K il_luminated magnifier.

h.4.3.2.4 1tarnative flattening tests.~ In case the tube does nét flatten uni~

formly, suitable Jigs may be used to bring about this result, or a section of tube of
not less than 1/2 inch length, with the subtended arc not greater than one-half nor

less than cne-third the circumference of the original tube, shall be removed from the
material in question and without further treatmsnt shall be bent arcund a mandrel havine
s diamster of four times the wall thiciness for T4 temper tube and six times the wall
thickness for T4 temper tube. The bend shall-bs made with the pin placed cn the inaside
surface of the specimen and with the longitudinal axes of the pin and epecimen parallel.
The bend shall be continued until the specimen encloses at least 180 degrmes of the pin.

hlha-sna ‘I‘ak‘ test:-- - N .. N A
4.4.3.3.1 Pressure test.- While the t.u.be ia eon'plately 1marsed 1n wa.t.ar or

other suitable 1iquid, an air pressure of 250 psi shall be applied to the inside of
the tube for a period of not less than 5 seconds, The tube shall be subjected to this

test aftor reduction to sisze. Any tube leakage, as indicated by the formation of air
bubbles in the liquid shall be cause for rejectlon,

h.h.3.3.2 Ed% current teat.. The qddy current teat shall be conducted in
accordance with E215. The reference standards described in Sections Al to A6 of
ASTM E215 Appendix shall be used to at.andardir.a t.ha oqui;nnnt and insure proper

functioning.

4.4.3.4 Plaring test.- The end of the- spacimantobonarodahallbecut squara
with the cut end smooth and free from burra., The end of the tube may be chamfered to
produce a satisfactory flare. The specimen shall be flared by either of the following

methods: o
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(a) Single flare: The specimen shall, at. rocm texparature, be
single=flared either by using a epinmning operation or by
foroing the specimsn axially with steady pressure over a
bhardened and polished tapered steel pin having a 7. degrses incluwded
angle to produce 8 flare in accordance with the applicable
standard. A lubricant may be used to savold aluminum pick-up
on toola. )

(b) Double flare: The specimen shall,at room temperature, be
double—~flared using either sultable hand flaring or machine
flaring equipment. . . ’

h.4.3.5 Hvdraulic strength tez;t.- The samples selected for the flaring teat of
Lake3el shall be capahle of withatanding for a pariod of § minutes an internal hydro=

static pressure calculated in accordance with the formula specified in 3.2.5. (See 6.3.)

L.4.4 Cleanliness test.- .A clean whits cloth shall be drawn through t:e bore
.of a length of the test sample tube. The presence of metallic flakes or particles on
the cloth shall be cause for rejection. NMscoloration of the cloth without the pres-
ence of flakes or grit shall not be cause for rejection.

L.5 Reports of testa.— When specified by the procuring activity, coples of
certified reporte showing in detail the results of all the tests required herein shall
be subzitted to the procuring astivity at the time of shipment (see 6.2).

. 4.6 Preservation, packaging, snd packing.- Preservaticon, packaging, and packing
ghail be examined for conformance to section 5.

"5, PREPARATION PGR DELIVERY

' 5.1 Preservation and packsging.~ All tube shall be preserved and packed in
_sccordance with MIL-STD-649. Unleas otherwise specified by the procuring activity,
‘tube shall be preserved, packaged, and packed in accordance with-level C. In additionm,
_tube ends shall be adequately sealed for protection frum external dirt and dust.

5.2 Marking of shipmenta.- In addition to any special marking required by the
contract or order, shipping containers shall be marked in sccordance with MIL-STD-129.

6. NOTES ]

6.1 Intended ume.— This tube is intended for use in hydraulic and pneumatic
eyctexs of aircraft covered by MIL-H-54L40, :!.nclu:di.n.g the 3,000-psi systems.

6.2 Ordering dats.- Procurement documents should specify:

(a) Title, number, and date of this specification. .

' (v) sSise, thickness, typs (when specific type is desired)

: snd langth desirsd (exact cr multiple lengths should be
- ppecified only when mill cammot be used).

(¢) Applicable level of pn.:uzg see S5.1).

(d) Data requirements (sce 4.5).

e — —— v
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6.3 Definition of tarm "capable".- The term "capable” as used in this
specification shall mean that the test need not be performed by the producer
of ths tubs. However, should subsequent testing by the procuring activity
establish that the material does not meet t.hasa requiremnnta the tube shall

be rejected.

Custodianas: . . Preparins activi ¥
. * Mr Forece - {11

Navy - WP
Air Fores - (11}

Reviewer activit.iea:

Navy ~
Ar Forco - (ll) {69)
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STANDARDIZATION DOCUMENT iMPROVEMENT PROPOSAL
(See Istructions — Reverse Side))

1. DOCUMENT NUMBER 2. COCUMIENT 1_’ITL!

*a NAME OF SUBMITTING ORGANITATION

b. ADDREBS-(Hirest, Clty, Stats, ZIF Cods)

4, TYPE OF ORGANIZATION (Meh ona}

< R
L)
F 4
°]
[+
5
o _n..‘..(

D MANUPACTURER

(] orvwen specm:

!

. Comuacoat

8. PROBLEM AREAS
a Peragraph Number snd Wording:

b. Recommended Wording:

¢. Remon/Rationsis for Recommendation:
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8. REMARKS

L.--. Sk LRy L L

To. NAME OF BUBMITTER (Lesl. Firet, M]) ~ Opttona

b WORK TELEPHONE NUMBER (laciude Arer
Coda} — Qptional

c. MAILING ADDREGS (Street, City, Siats, ZIP Cade) — Oodonsl

8. CATE OF SUBMISBION (YYMMDD)
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