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MILITARYSPECIFICATION

TUBING, BRASS SEAMLESS

This specification is approved for use by the Department
of the Air Force, and is available for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope; This specification covers seamless brass. tubing used to
fabricate turnbuckle barrels used on aircraft. .

1.2 Classification. Tubing shall be sizes as specified (see 6.2);

1.3 Material identification. Bulk material identification number shall be
constructed per 6.3.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise specified, the
following specifications and standards of the issue listed in that issue of
the Department of Defense Index of Specifications and Standards (DoDISS)
specified in the solicitation, form a part of this specification to the extent
specified herein.

STANDARDS
..-

FEDERAL

FED-STD-151 Metals, Test Methods

(Copies of specifications and standards required by manufacturers in
connection with’ specific acquisition functions should be obtained from the
contracting activity or as directed by the contracting officer.)

Beneficial comments (recommendations, additions, deletions) and any perti-
nent data which may be of use in improving this document should be addressed
to: the Engineering Division, San Antonio Air Logistics Center/MMEDO, Kelly
AFB, TExas 78241 by using the self-addressed Standardization Document Improve-
ment Proposal (DD Form 1426) appearing at the end of this document or b.y letterJ
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2;2 Othe?, puli.li.ca,t.ioris: tie foilowing dddiirnent(s)fdi% Sipaft of this

sp~cificatlon to the extent specified herein. The issties,of the documents whiCk
are intlicated’;asDoD adopted shall be the issue listed in the tiurrent DoDX$S and
the supplement thereto; if applicable. a

mERIW socIETY FOR TESTiNG AND iYATEiiiALs (ASTM) :

ASTM B 154 Mercurous,Nitrate Test for Copper and
Copper Alloys

AS’TilB 251 ‘GerieralRequiPernetitftiikroiiglitSeiirnlessCtipper
antiC’opper = Ailoy Tu!5~

AS’1$1D 395i Standard Practice for CnmtieF~i$l Pac6a~~ng

(~pplication for;copies of ASTM publ$tiations should tie addressed to the
Ame%i”can Society for Testinjj an$ Materials, 19i’6Race Streetj Philadelphia,
Pennsylvania ~9i03.)

. .
2.3 .:O.r;d:e.k.o.f.p r‘e.:c,,ed eii.ce .,In the event bf a confliti.tBe’t.weenthe ‘text

of th?s speclflcatlan and the references cited herein; tbe text of this
specification shall take precedence.

3. REQUIIiEMENTS

3.1 “Material. ‘me rnate’rialused shall be such as to produce tubing in
~ull t[on’forrnance.with all requirements of this specifikatio5.

3.1.~,,,Tubing. The tubing shall be made by ‘extruding, ?ock~tig and cold
drawing; by extruding and drawing; or by piercing and diiawi’ngjaii”nealirigas
n~cessary:, and bring%ng to final fin;sh tiy cold dkawi.ng and rellef arnieali’ng~

“~.l.-~ Worl&ansh%p. The tubing stial’1have -agood workmanlike f~n%sh 8
‘confo”rm’ingt,othe best practice fo’rhigh quality aircraft materiai.
‘b:esmooth ‘“

it Sliail
, ‘clean,and free from‘bu”r?s,‘seams?‘tears,g’koovek,,~am~nat<ons.,

Sl;ive’rspit;sand ‘otherinjur%ousdefects. SuYf3ceimpekfecilonssuchas
hatitl:lin~,marks,‘s’tra;ightening‘mark’s,light’rnahdielafibdie mai!ks,aridshallow
~p<ts,will not he ‘consideredas ?nju”riousdefects, provided“theimperfections
&r,eremovable “w-ithinthe tolerances specified herein for di.a-me’tekand wail
thickness’. &e “removal of surface im’per”fectioiisi-snot required.

3.2 “Compos’itioh. Chemical compok$’tion siia~’1‘be as specified ~tiT~b~e 1.

T~B~E I. Chernicalz:.co.mp.ositiijn-.
.. ... . -.., . . . .. . . .- .x, . . - .. —...-,- - -. . . -.-~ - , . . . . . - -------- . . . ~. . . .

Iron Lead To~a-1 O“tiher
I ~Fhc

“CDA
.eompo_, Copper T’in (max.) ‘ “(max.) ~Eiernen’ts LA-110y

? ‘i’-i~’t:ion ,... ..>.- -----... ... .. (max:..)_. -,................+...,.-(%ekl. .....--,,-z.,,-----___.......,-..
~;Percent...,.l?.e,r:cent....’P.er,cenk,..,I?ercent,..-.-+!er.c.erit.__ . ..Jek.c.efit...--....... . ...

:.
“I ,-y9,-62; 0.5=1.5 ‘O:10 ‘0.2”0 0.’10 :Rernaiiiclek.‘464, 465,

“466
,’6’8.-5+1 :5. “i ‘I’% ““ ();06 ‘0.’075 L ‘Rernti&tidier~~60

‘iII ;65>-6~’ ,, ; -0‘:07 :(3,:80 <~emairider ~~()
.......... .....-___ ...... .... .,-.- -,....... ..—-...!4J.....-...“------...... . ..-.—..,-----.......,..”... - ...
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3.3 Mechanical properties. The tubing shall.be furnished in the hard
drawn and relief annealed condition to develop the mechanical properties

O
.-

specified in Table II.

TABLE II. Physical properties.

,
Tensile Yield Strength at 0.2% Elongation
Strength Offset or at Extension in

Indicated 2 inches
(min. ) (min.) Extension (min.)

under load

lb. per lb. per Inch in
sq. in. sq. in. 2 inches percent

67 000 45 000 0<0100 9

3.4 Internal strain. Tubing specimens shall withstand internal strain
test without showing surface cracks’.

3.5 Microstructure. Specimens when examined microscopically. shall not
show dendritic or fernlike structures, coarse grain, or other evidence of
excessive heating or other improper treatment during manufacturing operations.

3.6 Diameters. Outside and inside diameters shall be as specified in
Table III.

TABLE III. Diameters.

Size Outside Diameter I Inside Diameter
Code +0.005 +.002— —

I Inch Inch
I I

A
B
c
D

E
F
G
H

0.250
0.250
0.375
0.438

0.500
0.625
0.750
0.875

0.093
0.115
0.160
0.215

0.271
0.334
0.387
0.450 ,.,

3.7 Straightness. Tubing must meet the straightness requirements of
ASTM B 251.

3.8 Length.

3.8.1 Exact Lengths. Tubing of all sizes may be ordered to exact lengths
or in lengths expressed. as a multiple of a definite unit, with tolerances
as specified< in the contract or purchase order. .’

3.8.2 Mill lengths. hen exact or multiple lengths are not ordered,
tubing will be accepted in mill lengthsof’7 to 14 feet.’
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* 3.9 Reclaimed materials. The use of reclaimed materials shall be
encouraged to the maximum extent possible.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise
specified in the contract or purchase order, the contractor may use his own
or any other facilities suitable for the performance of the inspection
requirements specified herein, unless, disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth
in the specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed requirements.

4.2 Inspection.

4.2.1 General. Sampling, inspection and tests shall be conducted in
accordance with FED-sTD-151’ and as specified herein.

4.2.2 Report of tests. The contractor shall furnish test reports, in
duplicate, showing quantitative results for all tests and analyses required
by this specification, and signed by the Director , or his authorized assistant,
of the laboratory in which the tests were conducted.

4.2.3 Examination of product. Representative pieces of tubing from each
lot shall be carefully examined to determine conformance with this specification
with respect to material, workmanship and tolerances.

4.2,4 Inspection lot. An inspection lot shall consist of all tubing of
the same size and composition submitted for inspection at the same time.

4.3 Sampling.

4.3.1 Chemicalsamples. Samplesfor analysisshall be selectedas
describedin FED-STD-151to representeach 5000 pounds,or fraction.thereof,
comprising a lot.

4.3.2 sampling plan. Samples for analysis shall include material from

the entire cross-section of the tubing, The sample shall consist of not less

than two ounces.

4.3.3 Sampling plan. Samples for analysis may be waived at the discretion
of the Inspector, provided that all of the material under inspection can be
identified as having been previously analyzed and found to be in conformance
with the chemical composition specified herein.

4.3,4 Test samples. At least one tension test sample, one internal
strain test sample and two microscopic examination samples shall be selected
from each 5000 lbs. or less of material comprising the lot. The two micro-
scopic examination samples shall not be taken from the same length of tubing.

4.3,4.1 Tensiontest specimens. The specimensshallbe full section,
straight,and of suitablelength.

4
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4.3.4.2 Internalstrain specimens. Specimens for the internal strain
test shall be full cross-section not less than six inches long.,

4.3.4.3 Microscopic examination specimens. Specimens Shallbe full
cross-sections of the tubing of suitable length.

4.4 Tests.

4.4.1 Chemicalanalysis. Chemicalanalysisshall be by standardwet
chemicalor spectrographicmethods. In case of dispute, chemical analysis
by standard wet chemical methods shall be the basis for acceptance.

4.4.2 Tensiontests. Tensiontests shallbe conductedin accordance
with FED-sTD-151. Yield strengthshall be determinedby the offset or the
extensionunder loadmethods in accordancewith FED-STD-151.

4.4.3 Internalstrain. The specimenshallbe testedper ASTM B 154.

4.4.4 Microstructure. Microscopicexaminationshallbe made of the
characterand conformationof the microstructurewhich is of greater
importancethan the actual grain size.

4.5 Retest.

4.5.1 Tensiontest. If any tensiontest specimenbreaks in the grips of
the testingmachine,a retest shall be allowed.

4.5.2 Sample. If the internal strain sample is found to be cracked-after

o

30 minutes immersion in accelerated cracking solution, two additional s amp l e s
shall be taken from different lengths of tubing. Both retests shall be
requj.red to withstand the 30 minute immersion without cracking.

4.5.3 Failures. Where failure of any lot of material to meet the require-
ments of this specification is due to inadequate annealing, the material may
be reannealed and resubmitted for tests. Only one such reannealing will be
allowed.

5. PACKAGING

5.1 Preservation and packing. ‘Preservation and packing of the brass tubing
shall be within the constraints of commercial/industrial level of packaging as
specified (see 6.2). The commercial/industrial packaging of the brass tubing
shall be in accordance with the requirements of ASTM D 3951.

5.2 Marking, In addition to any special or other identification markings
required by the contract (see 6.2) each unit pack, intermediate and exterior
container shall be marked in accordance ‘with ASTM D 3951.

6. NOTES

6.1 Intended use.
for use in fabrication

Tubing covered by this specification is intended
of turnbuckle barrels for aircraft.

5
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.k 6.2 ,Ordering data. Acquisition documents should specify:
Title, number and date of this specification

;: Definitive part number
c. Levels of preservation/packaging and packing (see 5.1) @

Y? 6.3 Bulk material identification number. Number shall be constructed
as shown.

6945 - x - XX

I .l “L Length ( in feet)

L ’
, ,

Size code (see Table III)

Military specification number

I -Bulk material indicator

Example:

.B6945-C-1O i.s .3750D, .160 ID and 10 feet long tube,

,, b.4, Changesfrom previousissue. The margins of this documentare marked. .
with.~”sterisksto indicatewhere changes (additions, modifications, correc-
tions; deletions) from the previous issue were made. This was done as a con-
venience only and the Government assuems no liability whatsoever for any
inaccuracies in these notations. Bidders and contractor’s are cautioned to
evalutite the requirements of this document based on the entire content, irre-
spective of the marginal notations and relationship to the last previous issue

Custodian:
Air Force - 99

Review activities:
Army - AR, NI, ER
Air Force - 20

-——— ..—.—
6

Preparing activity:
Air Force - 82 ‘

project 471O-A726
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STANDARDIZATION OOCUMENT IMPROVEMENT PROPOSAL
(SeeInstructions - Reverse Side)

DOCUMENT NUMBER 2. DOCUMENT TITLE
MIL-T-6945A TUBING, BRASS SEAMLESS
b NAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGAN IZATtON (Mark one)

•1 VENDOR

❑ USER
. ADORESS (Street, City, Stote, ZIP Code)

D MANUFACTURER

❑ OTHER ,SPeCifY):

PRoBLEM 6,:f LAS
a Paragraph Number and Wording:

b. Recommended Wording:

c. Reason/Rationale for Recommendation:

REMARKS

NAME OF SUB~l TTEfl (Last, First, Ml) – Optional b. WORK TELEPHONE NUMBER (Include Area
Code) – Optional

MAILING ADDRESS (Street, City. State, ZIP Code) – Optional S. DATE OF SUBMISSION (YYMMDD)

Rn ----- . .-*”

Uu &“:~R 142b PREVt OUS EO17TION IS OBSOLETE.

,
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●

o
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lNSTRUC~l~S: ln 8 continuing effort to make our standardization documents &tt.er,the DoD providesthbform for use in
aubmiWlngcomments and suggestions for improvement& Allusersof militarystandardizationdocuments are invitedto provide

suggestions.This form may be detached, folded along the Iinea indicated,taped along the loose edge (DO NOT S’TAfZE), and

mailed.’ In block5,beesspecificaspqsibleaboutparticular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let YOU know that your comments were received and are being
‘considered. -

JVOZ!E: This form may not be used to requestcopiesof documents, nor to request waivers,deviations,or clarificationof

specificationrequirements on currentcontracts.Comments submitted on thisform do not constituteor imply authorization

to waive any portion of the referenceddocument(s) or to amend contractualrequircmentz.
* U.S.G o.wnm e nt PrIllti.s Off,.,: l<lil ?—360.979 / 5804

(Fold along thid line)

(Fold along thts line)
. ..—

111[1[FI
UNITED STATES

OFFICIAL BUSINE3S
PENALTY FOR PRIVATE USE $300 BUSINESS REPLY MAIL

FIRsT CLASS PERMIT NO 79236 WASH DC
k

POSTAGE WILL BE PAIO BY HO U.S. AIR FORCE

SA-ALC/MIIEDO
KELLY AFB , TX 78241
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