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MIL~T-5066B
22 MAY 1967

Superseding
MIL~-T-50664 ' ;
3 January 1951

MILITARY SPECIFICATION

TUBING, CARBON STEEL (1025), SEAMLESS
AND WELDED (AIRCRAFT QUALITY)

This specification. is mandatory for use by all Depart-
ments and Agencies of the Department of Defense.

SCOPE

1.1 Scope. - This specification covers carbon steel (1025) tubing of
«.reraft quality.

1.2 (Classification. -

1.2.1 Type. - Tubing shall be one of the following types as
:acified (see 6.2): . .

Type I - Welded
Type II - Seamless

1.2.2 Physical condition. - Unless otherwise specified, tubing shall
- ~% the followingz pnysical conditions (see 6.2): !

i

(A) As welded
(B) Normalized
(C) Cold drawn and stress relieved

APPLICABLE DOCUMENTS

1% ]

2.1 The following documents of the issue in effect on date of
i~vitation for bids, or request for proposal, form a part of this specifi-
covion to the extent specified herein:

SPFECIFICATIONS
Military ! '
MI1-1-6868 Inspection Process, Magnetic Particle
MII~-C-22235 Corrosion Preventive Cil, Nonstaining

[ Fsc 4710 |
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STANDARDS
Federal : a .

FED. TEST METHCD

sTe. NO. 151 Metals; Test Methods

FED. STLD. NO. 183 Continuous Identification Marking of
Ircon and Steel Products

Militar

MTT _CTN_14AR C+ant MITT] Duadisat s Dunoamanads am Fan

Fhdlr=od L L AN g TS J..I-LJ.J.-A.I.WU\'UD, JLGPNQN-LULL LWL
Shipment and Storage

M533532 Square and Rectangular Tubing - Carbon
Steel and Alloy Steel .35 Carbon,
Maximum

M533534 Standard Dimensions for Streamlined and
Oval Tubular Shapes

AND10102 Tubing - Standard Dimensions for Round

' Alloy Steel

{Copies of specifications, standards, drawings, and publications required by
suppliers in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.)

2.2 Qther publications. - The following documents form a part of this
specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal
shall apply.

Society of Automotive Engineers (Aerospace Material Specifications)

AMS 2301  Adireraft Quality Steel Cleanliness Magnetic
Particle Inspection Procedure

L AC MNED [ L R, Mambinm amwad AT 7 omew O aa’l

Ao £L£)D0 lUJ.UlNlDUa’ WGl LUUIL allld HJ..LUJ (WAL

AMS 2640 Magnetic Particle Inspection

(Copies of SAE publications may be obtained from the Society of Automotive
Fngineers, Inc., 485 Lexington Avenue, New York, N.Y. 10017.)

3. REQUIREMENTS

3.1 Material. - The tubing shall be of aircraft quality. The material
~wmai he masreticallyv ingmnarted in accordance wnth the nroceduregs of AMS 23907
Slidia v° SE..BroLatdy 2doptluTie Spe QULLUORTLLED WAL LUt piLlTeki Ll Vi Ades L0974,
and shall nct exceed the size and frequency rating limits indicated in the
+

3.1.1 welded tubing. - Welded tuting shall te made from fiat rolled
steel by a continuous welding process.
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3.2 Test data. - Test data shall be submitted in accordance with 4.1.1.

3.3 Chemical composition. - The chemical composition of the steel
shall be as specified in table I. :

Table I. Chemical composition 1/

-Composition limits Check analysis
Element : { percent )} *  tolerance
( percent )
Carbon 0.22 - 0,28 + 0,02
Manganese ' .30 - 0.60 + .03
Phosphorous .025 (max) + .008 ;
Sulfur .025 (max) +  .008 T

1/ The average of all separate determinations shall be within
-the limits specified in the composition column. Individual
determinations may vary to the extent shown by the tolerance
column, except that several determinations of a single element
in the samples from a.single inspection lot shall not vary
both above and below the specified range.

3.4 Mechanical prcperties. - The mechanical properties of the tubihg
az received shall conform to the requirements of table II. '

Table II, Mechanical properties

Tensile Yield strength at 0.2 percent * - Elongation in
strength | offset or at extension indicated 2 _inches S |
{minimum) Extension Full tube | Strip '
Minimum under load (minimum) | (minimum)
PSI PSI Inch in 2 inches Percent éercent
55,000 36,000 0.0064 Yy 22 -} i/ 13
1 :

1/ For each 2,000 pounds per square inch in excess of 55,000 pounds
per sguare inch tensile strength, a reduction in elongation of
1 percent to a minimum elongation as follows will be allowed:
ful> =ubte specimen - 10 percent; strip specimen -~ 8 percent.
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3,4.1 The tubing shall be capable of developing the properties speci-
fied in table II when normalized by heating to 1625° to 1675° F and cooling
in still air.

3.4.2 Crushing. - Welded tubing shall withstand crushing without
cracking or indicating any defect in the weld when subjected to the crushing
test (see 4.8)

3.5 Dimensions. - The dimensions of round tubing shall conform teo the
standard dimensions shown on AND1Q102. The dimensions for streamline and
oval tubing shall be as spe01f1ed 1n M53353h The dimensions for rectargular

.
or square tubing shall be as s in the contract or purchase order.

3.6 Length. -

3.6.,1 Exact lengths. - Tubing may be ordered to exact lengths or as &
multiple of 2 definite unit, with tolerances as specified in the contract
or order.

3.6.2 Mill lengths. -- When exact or multiple lengths are not specified
(see 6.2), tubing will be accepted in mill lengths of 5 to 20 feet, but not
more than 10 percent of any order will be accepted in lengths of less than
12 feet.

3.7 Tolerances. -

3.7.1 Round tubing.. - The permissible variations in dimensions shall
conform to AMS 2253,

3.7.2 Shapes other than round. - The permissible variations in dimen-
sions of tubing other than round shall be as shown on M533532.

3.8 Identification of product. - Each length of tube 1/2-inch 0.D.
and over shall be marked in accordance with FED. 3TD. NO. 183, and in
addition, shall include the type and number of this specification.

Secured 1ifts, bundles, and contalners of sizes not requlred to be marked
shall be tagged in two places with the required identification markings.

3.9 Workmanship. - The tubing shail have a firnish conforming to the
best practice for aircraft guality material. It shall be smooth, clean,
and free from heavy scale or oxide on ihe interior and exterior surfaces,
and shall be free from burrs, tears, grooves, lam nations, slivers, pits,
and other injurious defects. Surface imperfections, such as handling
marks, straightering marks. light mandrel and die marks, shallow pits,
and scale pxzttern will not be considered as injurious defects, provided
the imperfecticns are removable within the tclierances specified for diameter
and Wc-‘ 1*"kﬁ855 Tre removal cf surface :imperfections is not reguired.
ATE of these premitted -y 3. 8.1 which cannct be removed
5
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3.9.1 Weld.- The weld shall not contain defects greater than 1/1é-inch
iong or depths greater than one-half the wall thickness. The welded tubing
may be pickled or otherwise cleaned, if necessary, to meet surface condltlons
apecified herein.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. - 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 facilities or anv commercial
laboratory acceptable to the Government. The Government resepves the right
v perform any of the inspections set forth in the specification where such
inspections are deemed necessary to assure supplies and serv1ces conform to
prsscribed requ:.rementso

4.1.1 Test report. - The material supplier shall furnish with each
shipment a report of the results of the tests for chemical composition,
maznetic particle inspection rating, deep acid etch, and hardenability of
2z *h heat in the shipment. This report shall also include: )

{a) Purchase order number

(b) Heat number -

(¢) Material specnflcatlon number

{(d) 3ize

(e) Quantity from heat

(f) If forgings are supplied:
(1) Part number
(2) Size of stock used to make forgings
(3) Physically marked with heat number
(4) Forging serial number

4.2 Classification of inspections. - All the examinations and tests
syacified herein for the testing of tubing are classified as gumality con-
formance inspections.

4.3 Lot. - A lot shall consist of tubing produced from the same heat,
which is essentially homogeneous in all respects, in the same condition, of
the same type, size, and wall thickness offered for delivery at the same

o
wiDe.

L.4 Fxamination of product. - Each length of tubing shall be visually
exunined for compliance with surface condition and workmanship requirements.
Sear.ples selected in accordance with table III shall be examined to assure
sioxllence with the specified dimensions and tolerances, identification
>» -lng, and preparation for delivery requirements.
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Table III. Sampling plan

Lot size Sample size Acceptance number
rejectable ‘

1to 15 All 0

16 to 180 15 0

181 to 300 35 0]

301 to 500 50 1

Over 500 75 2

b ]

4.5 Magnetic inspection. -~ Specimens shall be selected and rated in
accordance with the procedures of AMS 2301, Ins, ection shall be in accord-
ance with MIL-I-6868 or AMS 2640,

4.6 Chemical analysis. -

4.6.1 Sampling. - At least one sample, consisting of not less than 2
ounces, shall be selected for check chemical analysis in accordance with
Method 111 cr Method 112 of Fed. Test Method Std. No. 151.

4.6.2 Method. - Specimens shall be prepared in accordance with Method 111
or Method 112 of Fed. Test Method Std. No. 151 and analysis made by wet chemica’
spectrochemical, "or other analytic methods. In the event of dispute, analysis
shall be by wet chemical methods.

4.6.3 Waiver. - Samples for check of chemical analysis may be waived
provided that all of the material in the lot can be identified as being made

from a heat previously analyzed and found to conform to the chemical composi-
tion spmﬂ' fied herein.

s T2 cLll

L.7 Mechanical properties. -

4.7.1 Sampling. - At least one sample shall be selected from each 1,000
feet or less of tubing from each lot for determination of mechanical properties.

4.7.2 Preparation of specimens. -~ Tension test specimens shall consist
of full sections of tubing whenever practicable. When not practicable,
specimens conforming to types Tl and T2 of Method 211, Fed. Test Method Std.
No. 151 shall be used, and when the tubing is welded, the test section shall
include the weld.

4.7.3 Method. - Tension tests and determination of yield strength and
alaneation shall he conducted in accordaznce with Methed 211 Af Fad Teect Mathad
ke L d i e § ks ol e Bt N ot Nk A il Nyl F N Nl vt N Wl e Srled AN ek Wil diga bt l Wb - A A L8 4 Swid s - et Y L EG bkl
Std. No. 151.
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4.8 Crushing test (welded tubing only). -

4.8.1 Sampling. - One or more samples, consisting of full sections of
tubing and of a length equal to or greater than 1-1/2 times the diameter of
the tubing, shall be selected from each 1,000 feet or less of tubing from

each lot.

4.8.2 Preparation of specimens. - The ends shall be machined normal
to the longitudinal axis of the specimen.

4.8.3 Method. - Specimens shall be subjected to a gradually applied
axial compressive loading until the cross-sectional dimension is inereased
in one zone by 25 percent, until one complete fold is formed, or -until the
specimen is reduced in length to two--thirds the original length.

4.9 Rejection and retest. - If any specimen fails to conform to the
requirements of this specification, it shall be cause for rejection of the
material represented by the specimen subject to the retest provisions of
Fed. Test Method Std. No. 151, except that five specimens shall be selected

for retest.

4.10 Preservation, padkaging, packing, and marking. - Preparation for.
delivery shall be inspected for conformance to section 5.

5. FPREPARATION FOR DELIVERY

5.1 Preservation, packaging, and packing. - Tubing shall be properly
separated by type, size, and condition when prepared for delivery. Unless
otherwise specified, tubing shall be prepared for shipment in accordance
with level C of MII~-STD-163, using preservative conforming to MIL-C-2223%
for coating all surfaces of the tubing. (See 6.2)

5.2 Marking of shipment. - Marking of shipments shall be in accordance
with MIL-STD-163. -

6. NOTES

6.1 Intended use. - The material covered by this specification is
intended for use in the manufacture of miscellaneous aircraft parts not
requiring the use of high-strength material.

e
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6.2 Ordering data. - Procurement documents should specify: .
(a) Title, number, and date of this specification.

(b) Type ahd condition (see 1.2).
(¢) Dimensions (see 3.4).

(d) The exact length, when random lengths are not desired
(see 3.5.1).

~
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(f) Level of preservation, packaging, and packing (see 5.1).

6.2.1 Tt should be noted that the tolerances applicable to welded and
cold-drawn and stress-relieved tubing are not equivalent.

Custodians: Preparing activity:
Army - MR ! Air Force - 11
Navy - AS
Air Force - 11 ‘ Project No. 4710-C120

Reviewer activities:
- Army - MR

[ [P,

re ’
Navy = ho
Air Force - 11, 69 .

1 U. 5. GOVEANMENT PRINTING OFFICE: 1974-713-134.5510
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! ¢ " SPECIFICATION ANALYSIS SHEET Bureau No. 119-1 ™4

’ . ‘ INSTRUCTIONS
. ths sheet is to be filled out by personnel either Government or contractor, involved

in the use af the np.nr-'! fication in prnnnv‘omnn+ of pwnrlnnfe for ultimats nse hv the lornart-

s

ment of Defense. This sheet is provided for obtaining information on the use of tal

specification which will insure that suitable products can be procured with a minimum
amouni of delay and at the least cost. Comments and the return of this form will be
apireciated. TFeold on lines on reverse side, staple in corner, and send to preparing

: activity,
| SPECIFICATION MIL-T-506GB Tubing, Carbon, Steel (1025) 2te., Aireraft Yuality
i

ORGANIZATION CITY AND STATE

CONTRACT NO. QUANTITY OF ITEMS PROCURED BOLLAR AMOUNT
h =
3

MATERIAL PRCCURED UNDER A
(D Direct Government Contract C__) Subcontract
1. HA3 ANY PAHT OF THE SPECIFICATICN CREATED PROBLEMS OR REQUIRED INTERPHETATIQ\] IN
PROCUREMENT USE?
A. GIVE PARAGREAPH NUMBER AND WORDING.

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES.

2. CCOMMENTS O ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID.

5. 1S THE SPECIFICATION RESTRICTIVE?

Sm— am— IF "YES", IN WHAT WAY?

L s2ra34E (Litach ary pertinent data which may be of use irn improving this specification.
IF +vere agre additioral rapers, attach to form and place toth in an envelone addressed
1. irerering activity.)

St = TIripted or typecd rname and activi:y) ZATE

[EQPSRRRRR, NUp S —



