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3. TECHNICAL REQUIREMENTS:

3.1 Composition:
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min max
Carbon - 0.08
Manganese - 2.00
Silicon 0.50 - 1.00
Phosphorus - 0.040
Sulfur -- 0.030
Chromium 17.00 - 19.00
Nickel 9.00 - 12.00
Columbium + Tantalum 10xC - 1.10
Molybdenum - 0.75
Copper - 0.50

3.1.1 Check Analysis: Composition variations shall meet the requirements of AMS 2248.

3.2 Condition: Tybing shall be furnished descaled and passivated. Tubing shall have heen|rolled only
enough to assure proper weld bead height and roundness in the weld bead area.

3.3 |[Fabrication: [Tubing shall be machine fusion welded by inert gas shielded ard“process,| shall contain no
more than one|longitudinal weld, and shall contain no circumferential welds'.* Tube end$ shall be cut
square and deurred. Tubing shall have a surface appearance as close s possible to a|commercial
corrosion resistant steel No. 2D Sheet Finish except for the weld bead.

3.4 Properties:

3.4.1 Tensile Properties: Shall be as follows, determined in accordance with ASTM A370:

Tensild Strength 75,000 - 105, 000 psi (517 - [124 MN/mz)
Yield Strength at 0.2% Offset, min 35, 000 psi (241 MN/mz)
Elongation in 2 in. (50.8 mm), min

Strip| Specimen 35%

Full Bection 40%

3.4.1.1 Strip speciens shall be taken parallel\to the tubing axis, shall have a 2 in. (50.8 mn) gage length,
and shall ndt include the weld bead.

3.4.2 Bending: A ppecimen 2 in. (50-8 mm) square or larger cut from tubing and through the weld shall
withstand, without showing cracks or other imperfections when examined at 10X magnjfication, bend-
ing at room tpmperature fldt.on itself with axis of bend perpendicular to axis of weld and with inside
of tube on either inside oT.outside of bend.

3.4.3 Weld Crack Susceptibility: Unless otherwise specified, tubing shall not show evidencg of cracks when
tested as follpws:

3.4.3.1 Specimen: |The'specimen shall be cut from the tube in such a manner as to include dt least 6 in.
(152.4 mm) of weld bead and 1/4 in. (6.35 mm) of tube wall on each side of the weld. The edges
shall be smooth and free from burrs.

3.4.3.2 Test Method: The specimen shall be pulled parallel to the direction of the weld bead until complete
rupture of the specimen. The ruptured specimen shall be examined at 10X magnification for cracks
occurring on or adjacent to the weld bead.

3.4.4 Embrittlement: Specimens of tubing taken to include the weld, after sensitization treatment, shall be
capable of being exposed to acidified copper sulfate in accordance with ASTM A393 without evidence of
intercrystalline surface attack. After such exposure, the specimens shall withstand, without cracking,
bending at room temperature through an angle of 180 deg (3. 14 rad) around a diameter equal to the
nominal thickness of the specimen, with axes of bends both perpendicular and parallel to the axes of
the tubing.

3.4.5 Pressure Test: After all fabricating and sizing operations, each length of tubing shall withstand a
gradually applied internal hydrostatic pressure (P), calculated according to the following formula, for
1 min., without leaking or developing bulges, permanent set, or other imperfections which exceed the
allowable tolerances for the finished product.
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.4.6 Weld Strength: Shall be not lower than 75, 000 psi (517 MN/mz), determined in accordance with

. 6.

. 6.

.1

.2

.2

.3

.6.1 Diameter:

Quality:

~ and oth¢r foreign matter. It shall be free from.burrs cracks, tears, grooves, sdams, laminations,:

.1 Metﬂ; thmmng in or ad]acent to the. weld shall be perm1SSIble if not greater than 10% of pai'ent wall

.2 Indiy

.3 Each length of tubing in a shipment shall be accompanied by its radiographs.

Tolerances: Unless otherwise specified, the following tolerances shall apply:

where, .“P ‘= Test’ pressure 1n ps1 (MN m' )
©.. 8§ = 20,000psi (137.9 MN/m )tensxle stress
t = minimum wall thickness in in. (mm)
D Nominal OD in in. (mm)

3.4.6.10r 3.4.6.2.

1 Hydrostatic Pressure Test: Test specimen shall consist of a full cross section of tubing, the un-
supported length of which is not less than 2 ft (609. 6 mm) or 6 times the nominal OD, whichever is
greater. An internal hydrostatic pressure (P) calculated from the formula in 8.5 sufficient to
causfe a tensile stress (S) of 75, 000 psi (517 MN/m?2) in the tube wall, shall be dpplied gradually in
1/2 + 1 min., at a temperature not lower than 60 F (16 C). Specimen shall‘Witistand this pressure
for not less than 1 min. without rupture.

2 Tengile Test: Test specimens shall be taken perpendicular to the diréction of yeld, shall include
the weld near the center of the gage length, and shall be tested in ‘@ccordance with ASTM-A370.

Tubing hall be uniform in contour quahty and cond1t1on and shall have a workman 11ke f1n1sh conform— )
ing to the best practice for high quality material. It shall'be clean, sound ‘and free from grease,’ 011

dents, ¢rimps, and other imperfections detrimental to fabrication or to performante of parts.

Unless ptherwise specified, the weld in each length of tubing shall be subjected to fadiographic inspec-
tion in 3ccordance with AMS 2635 prior to-rolling, in accordance with standards ag reed upon by pur-
chaser And vendor, to guarantee against the shipment of tubing with any of the follqwing imperfections
in or adjacent to the weld, porosity; pinholes, entrapped slag; cracks, mismatche, lack of fusion, '
undercutting, or any other imperfections which cause sharp notches or a reduction| of thickness greater
.-than:10% of parent wall th1ckness : - '

.- thic ess, provided.also that it ‘presents only gradual transmons

idual lengths of tubmg whlch contam no weld 1mperfect10ns other than metal thinning in excess:

© of 100 "of parent wall thlckness may bé remspected radlographlcally after rolhn .If rolling has re-

- ducefl the mietal thmnmg to less than 10%;, the thmnmg mdlcated by the first radlograph will not'be
caus for: rejectlon . o

= .

Mechanical imperfections, such as light handling marks and light tool marks, are acceptable provided
they have not dented the wall of the tube and are gradual in contour to a maximum depth of 10% of parent
wall thickness.

The weld bead shall not extend in height beyond the contour of the adjacent metal more than 0. 0025 in,
(0. 064 mm) on either outside or inside of the tubing, and the sum of both outside and inside weld bead
heights shall not exceed 0.004 in. (0.102 mm).
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TABLE I
Nominal OD Tolerance, Inch
Inches Minus Only
1.000 to 2.500, incl 0.005
Over 2.500 to 3.500, incl 0. 007
Over 3.500 to 4.500, incl 0.009
Over 4.500 to 7. 000, incl 0.012
TABLE T (SI)
Nominal OD Tolerance, Millimeter
Millimeters Minus Only
25.4to 63.5, incl ) 0.013
Over 63.5to 88.9, incl 0.178
Over 88.9 to 114.3, incl 0.229
Over 114.3 to 177.8, incl 0.305

3.6.1.1 Outside digmeter shall be measured using a periphery or Pi tape.

3.6.2 Wall Thickngss:

TABLE II
Nominal Wall Thickness Tolerance, Inch
Inch Plus and Minus

0.010 to 0.016, incl 0.002
Over 0.016 to 0.026, incl 0.003
Over 0. 026 to 0. 040, incl 0.004
Over 0.040 to 0.058, incl 0.005
Over 0.058 to 0.072, incl 0.006

TABLE II (ST)
Nominal Wall Thickness Tolerance, Millimeters
Millimeters Plus and Minus

02254 to 0.406, incl 0.051
Over,0.406 to 0. 660, incl 0.076
Over 0.660 to 1.016, incl 0.102
Over 1-616to 14783 —inct 127
Over 1.473 to 1. 829, incl 0.152

3.6.3 OQvality: For tubing having nominal wall thickness of 0.040 in. (1. 02 mm) or less, ovality shall not
exceed 6% of the nominal OD. For tubing having nominal wall thickness greater than 0. 040 in.
(1. 02 mm), the following tolerances shall apply:
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