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MIL-P-25995B (USAF)

2 March 1982
SUPERSEDING
MIL-P-25995A(USAF)
2 Oct 1968
MILITARY SPECIFICATION
PIPE, ALUMINUM ALLOY, DRAWN OR EXTRUDED
This specification 1s approved for use by
HQ AFLC CASO/LODS Federal Center, Battle Creek MI 49016
Department of the Air Force, and is available for use by all
e,

Departments and Agencies of the Department of Defens
1, SCOPE

1.1 Scope. This specification covers requirements for drawn or extruded
aluminum alloy pipe in dimensions and weights covered by United States of
America Standards Institute schedule 5, 10, or 40 {standard), or 80 (extra

heavy). (See Table III and 6.2.)

1.2 Classification.

%x1.2.1 Types. Pipe shall be of the following types, as specifi ied {(see

Type
Designator
A Type I - Structural pipe for nonpressure applications
B Type II - Seamless pipe for pressure applicatlons

1.2.1.1 At the descretion O
AAAAAAAAAAA 1 -

for structural pipe.

%x1.2.2 Alloys and tempers. Pipe shall be of the following alloys and tem
as spec{éies (see 5.2;:

pers,

Designator
Code
1 3003~H18
2 3003-H112
3 6061-T6
Z 6063-T6

Beneficial comments (recommendations, additions, deletions) and any pertineat
| data which may be of use in improvimg this document ghould be addressed to:
1 Canter. Battle Creek MI 49016 by using the self

-
LBA VGiMvwa p =TT
on

I HQ AFLC CASG/LODS, Fed
» Document Improvement Proposal (DD Form 1426)

_____ A
l addressed Standar

3&

sopearing at the this document or by letter,
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%x1.3 Part Number. Specification part numbers for items described in this
document will be formulated as shown in section 6.4.

2. APPLICABLE DOCUMENTS
*%2.1 Government Documents.

*2.1.1 Specifications, standards, and handbooks. Unless otherwise specified,
the f6Ilowing specifications, standards, and handbooks of the issue listed in
that issue of the Defense Index of Specification and Standards (DoDISS)

specified in the solicitation form a part of this specification to the extent
specified herein.

SPECIFICATIONS
Military
MIL-H-6088 Heat Treatment of Aluminum Alloys
STANDARDS
Federal
FED-STD-151 Metal, Test Methods
FED-STD-184 Ideatification Marking of Aluminum,
Magnesium, and Titanium
FED-STD-245 Tolerance For Aluminum Alloy and
Magnesium Alloy Wrought Products
Military
MIL-STD-105 Sampling Procedures and Tables For
Inspection by Attributes
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-414 Sampling Procedure and Table For
Inspection by Variables for Percent
" Defective
MIL-STD-649 Aluminum and Magnesium Products

Preparation For Shipment and Storage

(Coples of specifications, standagds, drawings, and publications required by
* manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting
officer.)

%x2.2 Other Publications. The following documents form a part of this
-specification to the extent specified herein. The issues of the documents
which are indicated as DoD adopted shall be the issue listed in the current
DoDISS and the supplement thereto, if applicable.

UNITED STATES OF AMERICA STANDARDS INSTITUTE

(Application for copies should be addressed to the United States of America
Standards Institute, NE 45th Street, New York NY 10017.)
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OFFICIAL CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules

(Application for copies should be addressed to the Official Classification
Committee, Room 202, Union Staticn, 516 West Jackson Boulevard, Chicago IL
60606.)

*2.3 Order of Precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this speci-~
fication shall take precedence.

3. REQUIREMENTS

3.1 Chemicsl composition. The chemical composition shall conform to the
requirements specified in Table I.

Table I. Chemical Requirements 1/

Element Percent
Alloy Alloy Alloy
3003 6061 6063
Min Max Min Max Min Max
Silicon - 0.6 0.40 0.8 0.20 0.6
Iron - 0.7 - 0.7 - 0.35
Copper 0.05 0.20 0.15 0.40 - 0.10
Manganese 1.0 1.5 - 0.15 - 0.10
Magnesium - - 0.8 1.2 0.45 0.9
Chromium - - 0.04 0,35 - ‘0.10
Zinc - 0.10 - 0.25 - 0.10
Titanium - - - 0.15 - 0.10
Other alements - 0.05 - 0.05 - 0.05
each 1/
Other elements - 0.15 - 0.15 - 0.15
total 1/
Aluminum Remainder Remainder Remainder
1/ Analysis shall regularly be made only for the elements specifically

mentioned in Table I.
indicated in the course of routine analysis, further analysis shall
be made to determine conformance to the limits specified for other

elements.

3.2 Mechanical properties.

1f, however, the presence of other elements is

The mechanical properties in the direction of

working shall conform to the requirements specified in Table II.
Table II. Mechanical Properties
Elongation
Alloy and Pipe size Tensile Yield in 2 in. or
temper strength strength 4 times dia.
minimum minimum minimum
Inches PSI PSI Percent
3003-H18 Under 1 27,000 - - - -—--
3003-H112 1 and over 14,000 -- - -- -
6061-T6 Under 1 42,000 35,000 12
1 and over 1/| 38,000 35,000 10
6063~T6 All 30,000 25,000 8

ek @ n
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1/ For Wall thickness up through 0.249 inch, the elongation is 8
percent mipimum.

3.3 Tolerances. The tolerances for outside diameter, wall thickness and

weight shall not exceed this specification. Straightness and ‘pipe length

shall be governed by FED-STD-245. Nominal dimensions and weights shall be
as specified in Table III.

3.4 Marking for identification. Unless otherwise specified, pipe shall be
marked in accordance with FED—STD—184 In addition, seamless pipe shall be
marked with the word ''seamless.

Want temnntman - AT1lnAnuv ANLER.TA
10

3.5 Heat treatment. Allcy 60¢3 ipe shall be heat treated in

pi a
with the best recommended commercial practi ce. Alloy 6061-T6 shal
furnace heat treated in accordance with MIL-H-6088 or shall comply with the

requirements of 3.5.1.

ar
-
1

3.5,1 Alternate procedure. For 6061~-T6 pipe, the producer may use an altermate
heat treating procedure in lieu of furnace heat treatment in accordance with
MIL-H-6088 providing the material conforms to all other requirements of this
specification when sampled and tested in accordance with 4.2.4,1.2. The
alternate heat treatment shall be perﬁormed on the whole of a piece, never on

a part only, and shall be performed in a manner that will produce the utmost
uniformity.

3.6 Workmanship. The pipe shall be uniform in quality and temper. The

ardinr amd dntariar surfacce chzall bha claan nmnnrh and free from n’ivnrn

CTALTLAUL QLU AML%wL:AUVL Owaswmwws A TTeALy  wramaw w— was Siie 22T VS SLAVELE

laminations, folds, grooves, cracks, and other injurious defects within the
limits consistent with best commercial practice. Discoloration due to thermal
treatment will not be cause for rejection.

*3 .7 Recovered Materials. Unless otherwise specified herein, all equipment,
material and articles incorporated in-the products covered by this specification
shall be new and shall be fabricated using materials produced from recovered
materials to the maximum extent practicable without jeopardizing the intended
use. The term ''recovered materials'' means materials which have been collected
or recovered from solid waste and reprocessed to become a source of raw
materials, as opposed to virgin raw materials. None of the above shall be
interpreted to mean that the use of used or rebuilt products is allowed under
this specification unless otherwise neecifically approved.

4, QUALITY ASSURANCE PROVISIONS

4,1 Responsibility for inspection. 'Unless otherwise specified in the contract,
the contractor is responsible for the performance of all inspection require-
ments as specified herein. Except as otherwise specified in the contract, the
contractor may use his/her own or any other facilities suitable for the per-
formance of the inspection requiremefits specified herein, unless disapproved by
the Government. The Government reserves the right to perform any of the inspec-

tdnne sat faorth in rthe snacifisation where such ingpections are deemed necsa-

CaUliD SEL 1VX il 4Aall Liiv Sprviail avBwave wiitwasw Cuwi: aniopewoiass noceS

sary to assure supplies and services conform to prescribed requirements.

“ 1 RESUUIED 18 1 5 vy W W P remrew w .
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4.2 Sampling.

4,2,1 lot, An inspection lot shall co neist of an identifiable quantity of
pipe of the same type, alloy, temper, and size subjected to inspection at one
time.

4.2.2 Sampling for chemical analysis.

7 9 1 Troant noluvedce At leasgt one samnle ghall -be “talken from ench,arnnn' —
Sedlsdad J.ALE - uLnu.A.z..aA.u. & ATOSL VUT SQNpat Siiseas ==K 22 < =252 et e e
of ingots of the same alloy poured simultaneously from the same source of
molten metal bv the producer and analyzed to determine conformance with 3.1.

Ingots not conforming to the requirements of this specification shall be cause
for rejection. Complete ingot analvsis records shall be available at the ’
producer’s plant to the Government.

4.2.2,2 Finish product analvsis. When compliance with 4.2.2.1 cannot be
established, samples shall be selected as follows: From material having a
nominal weight of less than one pound per lineal foot, one sample shall be
selected from each lot weighing 1000 pounds or less; from lots weighing more

than 1000 pounds, one additional sample shall be taken for each 1000 pounds

~ ot JURY A_A_c 1 e m m e oL ala Ldamms VTNANN emmcee Toarsmon wma rmnewmd Tl haced o
Or ITACTL1lOn LnNnereol l1I exXcesSs UL Lthe 1 1idbL 1uUuvy puuuua. IVl Macelials avaiuy
a nominal weight of one pound or more per lineal foot, one sample shall be
taken from each lot consisting of 100G feet or less; from lots consisting of

more than 1000 feet, one additional sample shall be taken from each 1000 feet
or fraction thereof in excess of the first 1000 feet. Only one test specimen
shall be taken from any one pilece when more than one piece is available. Not

R oy

more than oné analysis shall be regquired per pilece.

4.2.3 Samples for mechanical property tests.

4,2.3.1 Samples for tensile tests.

4.2.3.1.1 Number of test sampies in temper suppiie From material having a
AAAAAA el L a oL VT an= Sleme e emmiee 1 ~~ Aemn amadmm &ams
nomlna welgne O1 1e3s5 Lilall uvue puuuu pc‘.x .L.Lut:a.L LUUL, VUT LCTudivii vTtoto
sample weighing more than 1000 pounds, one additional sample shall be taken

for each 1000 pounds or fraction thereof in excess of the first 1000 pounds.
From materials having a nominal weight of one pound or more per lineal foot,
one tension test sample shall be taken from each lot consisting of 1000 feet
or less; from lots consisting of more than 1000 feet, one additional sample

shall be taken for each 1000 feet or fraction thereof in excess of the first
1T AAN £ _ . A V. e s A e e Ao =11 L nalicee Lfammecn Acmee mem o e d o
LUUU I€€el. UIlJ.y Qre LIS LUILL LEeESL buulp\c Silall we Lanclil liwvil ﬂl] vl PLELc
when more than one plece is available,

4,2,3,1.2 Additional sampling and testing. When 6061-T6 pipe has not been
heat treated in accordance with MIL-H-6088, in addition to the requirements
of 4.2.3.1.1, hardness tests shall be performed either on each extruded

charge in the lot or on samples selected in accordance with a 1 1/2 percent

Acceptable Quality Level (AQL) sampling plan from MIL-STD-105 or MIL-STD-414,
The minimum hardness control value shall be in actordance with Table IV for
the type of hardness tester used. The specific type of hardness tester used

shall be left to the discretion of the producer. The hardness shall be
checked at the portion of the piece which is determined to have received
the least drastic quench. Lots rejected by the statistical sampling plan
may be retested by hardness te

est
finished iengths meeting the ap

ing each extruded charge and all charges or

=14 Y U 4 m_\_1- TY mn o mmmm =LY o
Fil ca ULC LEL{U.LLCHH: t8 Ol 1801€ LV &re accepiLavie,.
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Individual extrusion charges which fail to conform to the requirements of
Table IV may be accepted provided the two pieces in the lot having the two

lowest hardness readings are tensile tested and found to conform to the require-
ments of Table II.

Table IV-Hardness Values

Thickness Hardness ‘Number Minimum
Webster Barcol Rockwell E
0.050 - 0.075 15 72 89
0.076 - 0.499 15 72 90
0.500 - 0.749 - 72 —-—

4.2,4 Sampling for visual and dimensional examination. Each pipe shall be
examined to determine conformance to this specification with respect to work-
manship and identification marking. Examinations for dimensions shall be
made at planned intervals to insure conformance with the tolerances specified.
On approval of the procuring activity, the contractor may use a system of
statistical quality control for these examination requirements.

4.3 Examination.

4.3.1 Visual and dimensional examination. Each sample pipe selected in
accordance with 4.2.4 shall be visually examined and measured to verify

conformance with this specification.

4.3,2 Preservation, packaging, packing and marking for shipment., The
preservation, packaging, packing and marking for shipment shall be examined
to determine compliance with the requirements of Section 5 herein.

4.4 Test methods.

4.4.1 Chemical analysis. Chemical analysis shall be made by the wet chemical
method in accordance with Method 111 of FED-STD-151 or by the spectrochemical
hod

..... Aamnzs sxdieh Marhad 119 AFf Wh.ﬁTD-] 51

4 - - ~ -
A7l aCCordanie witil JCLliVu ddad Vi T v AT

4,4,2 Mechanical properties.

4.4,2.1 Types of specimens. Specimens for tensile testing shall conform to

At o F RO - P AP - TN
the requirements of Met'iod 211 of FED-STD-151. When practicable, the material

should be tested in full section. For pipe less than 0.500 inch in wall thick-
ness, which 1s not tested in full section, the standard T1 type specimen shall
be used, For pipe having a wall thickness of 0.500 inch or more, a test
specimen of type Rl, R2, or R3 shall be used.

4,4,2,2 Location of test specimens. Tension test specimens shall be taken
from the pipe in the logitudinal direction. From pipe in wall thicknesses
0.5 inch to 1.5 inches, inclusive, tension test specimens shall be taken
with the axis midway between the inside and outside diameter surfaces.

4,4,2.3 Tensile tests.

4.4.2.3.1 Tensile strength. Tensile strength shall be determined in
accordance with Method 211 of FED-STD-151.
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4,4.2.3.2 Yield strength. The yield strength shall be determined either by
the offset method or the extension-under-load method in accordance with
method of 211 FED-STD-151. 1In case of dispute, the offset method shall goverm.

4.5 Reiection and retest. If any specimen fails to conform to the requirements
of this specification, it shall be cause for rejection of the material repre-
sented by the specimen subject to the retest provisions of FED-STD-151.

‘4.6 Inspection of the preservation, packaging, packing and marking for
shipment and storage. Sample items or packs and the inspection of the
preservation, packaging, packing and marking for shipment and storage shall
be in accordance with the requirements of Section 5, or the documents
specified therein.

*5 PACKAGING

5.1 Preservation and packaging. Preservation and packaging shall be Level A
or C as specified (see 6.2) and in accordance with MIL-STD-649.

5.2 Packing. Packing shall be Level A, B or C as specified (see 6.2) and in
=accordance with MIL-STD-649,

5.3 Marking. In addicion to any special marking required by the contract or
order, shipping containers shall be marked in accordance with MIL-STD-129.

6. NOTES &!

6.1 Intended use. Structural pipe is for use in structural application, and
seamless pipe 1s utilired in pressure applications. Where structural
applications are required, the procuring activity should specify structural
pipe. The pipe's mechanical properties, composition, dimensions, etcetera,
are the same, but because of lower production cost, it can generally be
procured at a lower price.

6.2 Ordering data. Procurement dqc-cnc- should specify the following:
a, Title, number, date of thi% specification.
b, Type (see 1,2.,1).
¢. Alloy and temper (see 1.2.2).
d. Nominal pipe size and schedule number (see Table ITI).

e. Length desired (specify oﬂt, when mill lengths cannot be used, see

A P | Al smemmercrntd men Awmd emna ~d
L. Leveld Vi PE"CLVGLLULI auld pacnag i

g. Level of packing (see 5.2).

#%6.4 Definitive Specification Part Rumber. The Specification Part Number
is a definitive part number which will be formulated to identify each item
covered by this document. The part number will be formulated by selecting
from the requirements options available in this specification as follows:

P
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MIL~P-25995B (USAF)

nefinitive Specification Part Number

M25995
. ]

\Military Specification il
Type (see 1.2.1)=
Allov/Temper (see 1.2.2)
Pipe Size (see Table III)
Schedule Size (see Table I11)

Length In Feet -

e

The margins of this specification are marked with an asterisk to
ate where changes (additions, modifications, corrections, deletions)

==tTEo

.5
~Ad
iaa

~
-

(5 0 al®A)

rom the previous issue are made. This was done as a convenience only and
the Government assumes no liability whatsoever for any inaccuracies in these
notations. Bidders and contractors are cautioned to evaluate the
requirements of this document based on the entire content irrespective of
the marginal notations and relationship to the last previous issue.

rfustodian: Preparing Activity:
sir Force - 99 Air Force - 99 &
Review Activity: Project No. 4710-F569
Army - EA
Navy - YD
pDsScC - CS

User Activity:

Army - ME

[
-
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RUCTIONS: Ina tinuing effori io make our standardisation documenis betier, the DoD provides this
nd sussastinns for imneovementa, All users of military standardization documents are in

wuif CoOmInene QNG Sugsessons IOt improvemments. user: Oof military stangcargizasion gcocuments are nvited o

- ggggggm This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE) an
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, looss, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not reiated to a specific paragraph of the document. If block 7 is filled out, an
acknowiedgement will be mailed to you within 30 days to let you know that your comments were received and are being

18 ___ 3

considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.

(Fold along this line)

NO POSTAGE
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1IF MAILED
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I S
I STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(See instructions — Reverse Side |
I 1. DOCUMENT NUMBER 2. DOCUMENT TITLE
|

l&. NAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION (Merk one)

m VENDOR
| S—

L] wusen

D MANUFACTURER

b. ADDREBS-(Stree!, City, State, ZIF Code)

I_] OTHER (Specify):
—_

5. PROBLEM AREAS
a. Parsgraph Number and Wording:

b. Recommended Wording:

c. Resson/Rationale for Recommendastion:

L

7a. NAME OF SUBMITTER (Last, Pirst, MI) — Optional b. WORK TELEPHONE NUMBER (inslude Ares

c. MAILING ADDRESS (Street, City, Ststs, ZIP Code) ~— Optional 8. DATE OF SUBMISSION (YYMMDD)
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