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Fed. Spec. WW-T-825A
October 4, 1957

FEDERAL SPECIFICATION
TUBE, MAGNESIUM=ALLOY, EXTRUDED

This specification was approved by the Commissioner, Federal Supply
Service, General Services Administration, for the use of all Federal

agencies.

* 1, SCOPE
1.1 This specification covers magnesium-alloy tubes furnished in the as extruded condition and
of the compositions AZ31B, AZ61A, M1A, and ZK60A.,

2, APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or request
for proposal, form a part of this specification to the extent specified herein.

Federgl Specifications:
114 -.A‘kc-nyui

PPF-B-585 ~ DBoxes, Wwood, wirsbound.
PPP-B-601 - Boxes, Wood, Cleated-Flywood.
PPP-B-621 ~ Boxes, Wood, Nailed and Lock Corner.

Federgl Standards:
m & Madlandan
"]

Fed. Test Method Std. No. 151 - Metals; Test Msthods.
Fed. Std. No. 245 - Tolerances for Alumimm Alloy and Magnesium Alloy Wrought Products.

(Activities outside the Federal Govermment may obtain coples of Federal Specifications, Standards,
and Handbooks as outlined under General Informantion in the Index of Federal Specifiocations and Stand~
ards and at the prices indicated in the Index, The Index, which includes cumilative monthly supple-

amemamda T Q@ MNrvrarwmn.

ments as issued, is for sale on a subscription basis by the Superinvendent of Documsnts, U.S. Govern
ment Printing Office, Washington, DC 20402.

'("sﬁ?ié Sopies of this specification and other Federal Specifications required by acidvitfes”out-
side the edergf Government for bidding purposes are available without charge from Business Service
Centers at the General Services Administration Reglonal Offices in Boston, New York, Washington, DC,

PRI

Atlenta, Chicago, Kansas City, MO, Fort Worth, Demver, San Francisco, Los Angeles, and Seatils, wa.

(Federal Govermment activities may obtain copies of Federal Specificationms, Standards, and Hand-
books and the Index of Federal Specifications and Stardards from established distribution paints in

their agencies.)

Mili Specifications:

MIL-~C-104 - Crates, Wood; lLumber and Plywood, Sheathed, Nailed and Bolted.
MIL-M-3171 ~ Magnesium Alloy, Processes for Pretreatment and Prevention of Corrosion om.
MIL-1-10547 = Liners, Case and Sheet, Overwrap, Water~vaporproof or Waterproof, Flexible.

Military Standards
MIL~STD~129 - Marking for Shipment and Storage.

(Copies of Military Specifications and Standards required by contractors in connection with specl-
nt funetions should be obtained from the procuring activity or as directed by the con-

fic procursmsal

tracting officer.)
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* 2,2 Other publicgtions. The following documents form a part of this specification to the extent
specified herein., Unless a specific issue is identified, the issue in effect on date of invitation
for bids or request for proposal shall apply.

Uniform C. 1fication Commi. H

Uniform Freight Classification.

(Application for copies should be addressed to the Uniform Classification Commitiee, Room
202 Union Station, 516 W. Jackson Blvd., Chicago, IL 60606.)

3. REQUIREMENTS

3.1 Mgterial. The metal used shall be of a quallty suitable to produce tubes which comply with
all the requirements of this specification.

3.2 emical composition. The chemical composition of tubes furnished under this specification
shall conform to the requirements shown in Table I.

3.2.1 The contractor shall furnish an analysis of each melt showing the percentage of each of
the elements designated in Table I.

# 3,2.2 Chemical enalysis by the contractor of the individusl melts may be waived at the discretion
of the procuring activity provided that the producer!s method of compsotion control is acceptable or
that all materisl in the lot can be identified as being form melts previocusly anslyzed and found to be
in conformance with the chemical compsotion requirements.

3.3 Mechanicgl properties. The mechanicel properties of the tubes shall be as specified in
Table II.

3.4 Tolersnces. The tolerances shall not exceed those specified in Fed. Std. No. 245 for out-
side diameter or distance between parallel faces, wall thickness, width, depth, twist, major and

[ PRy o 2 mme mand andecman Jlensanced mane e d o] o~
minor axes, major and minor dimensions, stralghtness and length of fubes as applicable.

3.5 Mgrking for identification. Unless otherwise specified, each length of tubing shall be
m~ale o]

mark +h ths mamufachurer's nams or tz\nﬂnn\n-nk, +ha n11n}r mmber and the mmber of this npn(-'lf‘_ i-ni

vt
(¥ ] ok "
a.nd the temper in which furnished. The marking shall be clearly legible and shall be applied to the
material by sultable marking fiuid, which cannot be obliterated by normal handling, at intervals of

nat mara +han 2 faat ol ong +'hn 1“0”4\ of the niece Where it 18 not nracticable 40 mark as H‘Dﬁ Lf 1led

LUVV BULS WGl J 490V GV PaCCe. L4 LA 4 7 PERCLICRDLC

above because of slze or ahape of the material, cloth or metal tags parked by ink or impresaion
stampling and showlng information shall be securely fastemed to each bundle.

3.6 Requirements for gizes mot specifically covered. Mechanical properties for size of material
not specifically covered by this specification shall be as specified in the contract or order.

¥ 3.7 Protectixe tregiment, Magnesium glloy tubes shall be either oiled or chrome p:.ckled,
specified, in final process pefore shipment. Unless otherwise specified, tubing shell be given a
chrome pickle treatment in accordance with type I or MIL-M-3171.

# 3,8 Worimgnship, The tubes shall be uniform in quality and condition. The exterior and
interior surfaces shall be clean, smooth, and free from injurious seams, slivers, laminations,
grooves, cracks and other simllar defects.

* L, QUALITY ASSURANCE FROVISIONS

* .1 Responsiblity for imspection. Unless otherwise specified in the contract or purchase order,

the supplier is responsible for the performance of all inspection requirements as specified herein.
Except as otherwise specified, the supplier may utilize his own facilitites or any commercial labor-

e - smde ) A A dla N o~ e R atri] £3 mwe, "o Ayem ey
atory acceptable to the Govermment, The Govermment reserves the right i perform axy of the Ilnspec-

tions set forth in the specification where such inspections are deemed necessary to assure that sup-
plies and sexrvices conform to the prescribed requirements.

lot shall consist of tubes of thi ame compogition and same wall thickmess and
+: )

tted for ingnection at the sam
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4.2.1.2 Chemical gnalygis.
4.2,1.2.1 & sampls for chemical analysis shall be obtained, as described in Fed. Test Method

Std. No. 151 see paTr 4.3.4.1, from 4,000 pounds or less of materia.l comprising a lot. When the
sample for wet chemical analysis is taken from the frabricated product, it shall consist of equal

quantities of chips taken from at lsast four representative pieces and shall represent the fall

thickness of the material.

TABLE I, Chemical requirements

Total
Man- Cal- Zir- | Other
Ailoy Alumi- Zinc gonese, | Silicon, | cium, \_Gpper Nickel, ! kron, lconium,} ele- Mag-
num mini- | moxi- | moxi- | maxi- | mexi- | maxi- | mini- (ments, | nesium
mum mum mum mum mum mum mum maxi-
mum
Percent Percent Percent | Percent |Percent | Percent |Percent |Percent |Percent |Percent
AZ318 | 2.5 - 3.5|0.60 — 1.4 | 0.20 0.10 0.04 0.05 (0,005 (0,005 jee---- 0.30 |Remainder
AZSIA [ 5.8=7.2] 40=1.3 18 .10 —— .05 1..005 005 j-eemee .30 |Remainder
MIA 1.20 .10 0.30 | .05 [..010 jeewe= [e—=-—- .30 {Remainder
ZK60A | wcmmmceme 4.8 = 6.2 0.45 .30 Remainder

1 Analysis shall regularly be made only for the elements specificolly mentioned in the toble. If, however, the

nelysis shall regul
presence of other elements is " indicated in the course of routine onalysis, further analysis shall be made to determine

that the total thereof dees not exceed 0.3 percent,

TABLE II. Mechanical requirements
Yield strength
at 0.2 perceni
offset or ot
Fodine wall Tensile extension indicoted Elongation in
“ye 1U0ING WO Iy " .
Alloy ond condition thickness i’:ﬁ:":;:': Etersion 2 inches, minimum
Minimum under load,
1 in 2 inches
AT DT ] Cdnch Pus.i. P.s. e Inch Percent
AEIIE T e e 0.028 — 0.250 32,000 16,000 0.0089 8
‘251 — 0.750 | 32,000 16,000 .0089 4
AZOTATE ... oveeeeens [028 — 0.750 | 36,000 | 16,000 .0089 7
LAl Nt 4 « o s 0 s s 0 8 00 e e 0 8 0 s 028—0750 2360(_) 2
ZKEOA=E v veeeeannen e T o220 | 407000 75,000 oz 2
ZKOOA=TS « veevvnneeees .028 — 0.250 | 46,000 | 38,000 L0157 4

4.2.1.2.2 Chemical analysis shall be made by wet chemical or spectrochemical methods. In case

""""" wet chemical methods shall be the basis for acceptance, If the
of diﬂpu'be: the Ohmical mns by socertotla  gammlas for check chemiecal analysis may be

producer's method of composition control is acceplable, Sampiss chemic
waived at the diseretion of the procuring activity.

4.2.2 Ipspecticn of product. Each piscs of tubing shall be cerefully examined to determine con-
formence with this specification with respect to workmanship and protective treatment., Sufficient

;;;réiecks shall be made to ensure conformance with the tolerances specified, On approval of the
procuring activity, a system of statistical quality control may be used for dimensional and workman-

3‘5_1? ] v\npec+“ on,

* 4.3 Test methods.
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4301 Number of tests required. For material having a naminal weight of less than 1 pound per
1ineal foot, one tension test sample shall be selected fram each lot of 500 pounds or less, For lots
greater than 500 pounds, one additional sample shall be selected for each 1,000 pounds or fraction
thereof in exocess of the first 500 pounds, For material having a nominal weight of 1 pound or more
per lineal foot, one temsion test sample shall be selected fram each lot of 500 feet or less. An
additional sample shall be selected for each 1,000 feet or fraction thereof in excess of the first
500 feet.

4+3.2 Mechenical test specimens. For tube less than 0.500 inch in wall thickness, which is not
tested in full section, the standard 1/2 inch wide longitudinal temsion test specimen (specimen No. 1
in Figurs 13 of ASTM E8) for large dismeter fubular products shell be nsed. For tube having a wall
thickness of 0,500 inch or more, a standard 0,500 inch diameter round tension test specimen shall be
used, or small size specimens proportional to the standard having a nominal diamster of 0.350 inch or
0.250 inch. -

4.3.3 Loocgtion of test specimens.

4.3.3.1 Tubo. Tenslon test specimens shall be taken from the tube in the longitudinal direction
as specified in the detailed specification. From tube in wall thicknesses 0.5 to 1.5 inches, inclusive,
tension-test specimens shall be taken with the axis midway between the inside and outside diameter sur-
faces; from tube having wall thickness greater than 1.5 inches, the axls of the tension-test specimen
shgll be three fourths of the distance from one surface to the other.

4-3 -4 M'

Le3.4.1 Tengile strength. Tensile strength shall be determined in accordance with Fed. Test
Method Std. No. 151.

4e3s4e2 Yield strength. The yield strongth shall be determined elther by the offset method or
the extension-under-load method in accordance with Fed., Test Method Std. No. 151, In case of dispute,
the offset method shall be used.

4e3.5 Retests, If any specimen falls to conform to the requirements of this specification, it
shall be cause for rejection of the specimen subject to the retest provisions of Fed. Test Method Std.
No. 151, When no sampling plan is provided, or approved by the procuring agency, and when there is
evidence that indicates that & falled specimen was not representative of the lot of material, and when
the detall specification does not specify otherwise, at least two specimens shall be selected to re-
place each test specimen which failed. 4All specimens so selected for retest shall meet the require~
ments of the specification or the lot shall be subject to rejection.

5. PREPARATION FOR DELIVERY

5.1 Packing. (See 6.2.)

5.1.1 General. Unless otherwise specified, all tubes shall be separated by shape, wall thickness,
size, etc., and composition when packed for shipment. The gross weight of shipping containers or bun-
dles shall not exceed approximately 750 pounds whenever practical. Containers shall be designed to fit
the contents in a compact mamner. Tubing shall be adequately blocked, braced, or otherwise secured to
prevent movement within the shipping containers. Bundled tubes shall be so protected as to prevent
damage to tube ends.

5.1.2 Level A. Unless otherwise specified, tubes shall be packed in cleated plywood, nalled
wood, or wirebound boxes conforming to PPP-B-601 (overseas type), MI1-~C-104, PPP-B-585. All containers
shall be case lined in accordance with MIL-L-10547.

5.1.3 Level B. Unless otherwise specified, tubes shall be packed in shipping containers conform-
ing to PPP-B-601 (domestic type), PPP-B-621, or PPP-B-585, If acceptable to the procuring activity,
tubes may be bundled.

5.1.4 Leyel C. Tubes shall be packed in a maxmer which will insure acceptance and safe delivery
to destination by commen or other carrier at the lowest rate. Containers shall comply with the
Uniform Freight Classification Rules or other carrier regulations appliceble to the mode of transpor-
tation in effect at time of shipment. In this case protective treatment of the tubes shall conform to
gtandard commercial practioces.

5.2 Marking

3N
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5.2.1 Civil agencies sctivitiegs. Unless otherwise specified, all shipping containers, bundles
and unpacked tubing shall be marked with the name of the material, as specified on the purchase order,
composition of the tubing, this specification mumber, the gross weight and quantity, the name of the
contractor and the rumber of the contract or order.

5.2.2 Military sgencies. In addition to the marking specified in 5.2.1 and special markings
required in the contract or order, marking shall be in accordance with MIL-STD-129.

6. NOTES

* 6.1 Intended use.

6.1.1 Alloy AZ31B possesses & cowmbination of good mechanical properties and cold bending
characteristics. This material is also suitable for welding.

6,1,2 Alloy AZAVA possesses relatively high mechanical properties and good stability. Excessive

Ve lek

concentrations of stress mst be guarded against when designing with this material.
6.1.3 Alloy ZK60A is used where high strength and toughness are required.

6.1.4 Alloy M1A is intended for lightly stressed applications where improved resistance to
corrosion and good welding properties are required.

6.1.5 Residual stresses set up by welding or forming operations should be relieved by an anneal-
ing treatment at approcimately 500°F. for 15 mimutes except for ZK60A-T5 where a temperature of 300°F.
for 60 mimtes is used to retain maximm strength.

6,2 Ordering data. Purchasers should select the preferred options permitted herein and include
the following information in procurement documents, the composition, length, cize, wall thickmess, etc.,
of material required and level of packing desired: (see 1.1, 3.2.1, 3.4, 3.5, 3.6, 3.7, and 5.)

6.3 It is believed that this specification adequately describes the characteristics necessary to
secure the desired material and that normally no samples will be necessary prior to award to determine
compliance with this specification, If for any particular prupose samples with bids are necessary,
thev should be specifically ssked for in the invitation for bids, and the particular purpose to be

wlC)y SUCWLU VO SpPOT—t ablasy SS55TC0

served by the bid sample should be definitely stated, the speclfication to apply in all other respects.

6.4 Federal specifications do not include all types, classes, grades, sizes, etc., of the com-
modities indicated by the titles of the specifications or which are commerclally available, but are
intended to cover the types, classes, etc., which are sultable for Federal Govermment requirements.

* 6,5 Changes from previous issue. The margiuns of this specification are marked with an asterisk
to indicate where changes (addition, modifications, corrects, deletions) from the previous issue were
made. This was done as a convenience only and the Goverrment assumes no liability whatsoever for arny

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

dn dlia T oced enanmmed e 4
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CUSTODIANS: Preparing gotdvity:
Army - MR Navy -
Navy - AS (Project No. 4710-0153)
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Orders for this lication are to be placed with the General Services Administration, acting as
an agemnt for the Sugiintemdent of Documents. See section 2 of this specification to obtain extra
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