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3. TECHNICAL REQUIREMENTS
3.1 Composition

Shall conform to the percentages by weight shown in Table 1, determined in accordance with ASTM A751 or by other
analytical methods acceptable to the purchaser.

Table 1 - Composition

Element Min Max
Carbon -- 0.08
Manganese -- 2.00
Silicon 0.30 1.00
Phosphorus -- 0.040
Sulfur -- 0.030
Chromium 17.00 19.00
Nickel 9.00 12.00
Columbium (Niobium) 10xC 1.10
Molybdenum -- 0.75
Tantalum -- 0,05
Copper -- 075

3.1.1  The producer hay test for any element not listed in Table 1 and inclode this analysis in the feport of 4.4. Reporting
of any elemenit not listed in the composition table is not a basis,_for rejection, unless linits of acceptability are
specified by the purchaser.

3.1.2 Check Analysi$

Composition variations| shall meet the applicable requirements-of AMS2248.

3.2 Condition

Solution heat treated [see 2.3). Solution heat treatment shall be performed in an atmosphere yielding a bright finish.
Alternately, product shall be passivated in accordance with AMS2700 to produce a uniform finish. It|is permissible to pickle
prior to passivation. Passivation may take place after any final finishing (see 3.3.3).

3.3 Fabrication
3.3.1  Tubing shall b¢ produced-by a seamless process. Finishing operations for removal of surface blemishes shall be

performed prigr to finalxsolution heat treatment. A light polish to improve external surfade appearance may be
employed aftef solution heat treatment and if performed, the product shall be subsequently|passivated.

3.3.2 Bore condition ng (cnn ’)_Q) is pnrmiﬂnd after final anneal prn\lir'lnrl the h|hing is notsized hy metal removal methods
beyond the allowable tolerances. If bore conditioning is used, 100% visual inspection of each tube shall be
performed. The tube ID shall be uniformly shiny with no evidence of remnant material, neither metallic nor
nonmetallic in nature.

3.3.3 Tubing shall be passivated in accordance with AMS2700 after any ID or OD finishing that occurs after solution
heat treatment.

3.4 Properties

Tubing shall conform to the following requirements; tensile and flarability testing shall be performed in accordance with
ASTM A370:

3.4.1 Tensile Properties

Shall be as shown in Table 2.
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Table 2A - Tensile properties, inch/pound units

Elongation  Elongation
Tensile Tensile Yield Strength  in 2 Inches  in 2 Inches
Nominal OD Wall Thickness ~ Strength  Strength, at 0.2% Offset, %, Min %, Min

Inches Inches ksi, Max  ksi, Min’ MinZ2 Strip Full Tube
Up to 0.188, incl Up to 0.016, incl 120 75 30 -- 33
Over 0.016 105 75 30 - 35
Over 0.188 to 0.500, incl Up to 0.010, incl 115 75 30 30 35
Over 0.010 105 75 30 30 35
Over 0.500 Up to 0.010, incl 120 75 30 25 30
Over 0.010 105 75 30 30 35

' Minimum tensile properties for tubing have been taken directly from ASTM A511 and are not based on AMS Statistical methods.
2 Yield strength is not required to be determined for OD sizes less than 0.125 inch or for wall thicknesses less than 0.015 inch.

Fabte-2B—=—TFensite-properties;-Stunits
Elohgation  Elongation
Tensile Tensile Yield Strength, in’50 mm in 50 mm
Nominal|OD Wall Thickness Strength Strength, at 0.2% Offset, %, Min %, Min
Millimeters Millimeters MPa, Max Mpa, Min' Min? Strip Full Tube
Upto #.78,incl Up to 0.41, incl 827 515 210 - 33
Over 0.41 724 515 210 - 35
Over 4.78 to 1R.70, incl  Up to 0.25, incl 793 515 210 30 35
Over 0.25 724 515 210 30 35
Over 12.70 Up to 0.25, incl 827 515 210 25 30
Over 0.25 724 515 210 30 35
' Minimum tensile properties for tubing have been taken directly from ASTM"A511 and are not based on AMS Sfatistical methods.
2 Yield strength is not required to be determined for OD sizes less than 3.2/mm or for wall thicknesses less than|0.38mm.
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Nominal OD Expanded OD Nominal OD Expanded OD
Inches Inches Inches Inches
0.125 0.200 0.750 0.937
0.188 0.302 1.000 1.187
0.250 0.359 1.250 1.500
0.312 0.421 1.500 1.721
0.375 0.484 1.750 2.106
0.500 0.656 2.000 2.356
0.625 0.781
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3.4.2.1

Table 3B - Flarability, SI units

Nominal OD Expanded OD Nominal OD Expanded OD
Millimeters Millimeters Millimeters Millimeters
3.18 5.08 19.05 23.80
4.78 7.67 25.40 30.15
6.35 9.12 31.75 38.10
7.92 10.69 38.10 43.71
9.52 12.29 44 .45 53.49
12.70 16.66 50.80 59.84

15.88 19.84

shown for the larger of the two sizes.

Tubing with nominal OD between any two standard sizes given in 3.4.2 shall take the same percentage flare as
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greed upon by the purchaser and producer.

D Intergranular Attack

E. After immersion, tubing shall not exhibit intergranular attack or cracks whe

of OD Surface

er flattening a 1-inch (25-mm) long specimen to a total thickness under |

of ID Surface

br splitting a 1-inch (25-mm).leng specimen and folding the split specimen,
a mandrel having a diameterequal the nominal wall thickness of the tube.

br 0.625 Inch (15.88 mm) in OD
Il be parallel to the/axis of the tube.
25 Inch (15,88 mm) and Under in OD

Il be €ither parallel or transverse to the axis of the tube.

3.5 Quality

18 mm) in nominal OD

, after sensitizing treatment, shall pass the intergranular corrosion test perforfned in accordance with

n tested in accordance

bad of three times the

with ID surfaces on the

Tubing, as received by the purchaser, shall be uniform in quality and condition and shall have a finish conforming to the
best practice for high quality aircraft tubing. It shall be smooth and free from heavy scale or oxide, burrs, seams, tears,
grooves, laminations, slivers, pits, and other imperfections detrimental to usage of the tubing. Surface imperfections such
as handling marks, straightening marks, light mandrel and die marks, and scale pattern, will not be considered injurious if
the imperfections are removable within the tolerances specified for wall thickness; removal of such imperfections is

not required.

3.5.1

Tubing shall be free from grease or other foreign matter. Metallic flakes or particles shall not be collected by a clean

white cloth or plug drawn or blown through the bore of a 12-inches (30-cm) length of sample tube. Discoloration of
the cloth, without the presence of flakes or particles, is acceptable. Alternate methods, as agreed with the purchaser,
for evaluating tube cleanliness may be used for tubing 0.500 inch (12.7mm) and under ID.
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3.5.2 When no inspection is specified by the purchaser, tubing shall be subjected to either ultrasonic or eddy current
inspection in accordance with ASTM A1016, except that suspect indications shall not be accepted based on visual
observation, i.e., indications must be either rejected or reconditioned and retested to pass the test. Alternate
methods of inspection may be performed when approved by the cognizant engineering organization for tube
0.25 inch (0.64 cm) and under in nominal diameter.

3.5.3 When specified by the purchaser, tubing shall be subjected to fluorescent penetrant inspection in accordance with
ASTM E1417/E1417M, to ultrasonic inspection in accordance with AMS2634 to electromagnetic (Eddy-Current)
testing in accordance with ASTM E426, or to any combination thereof. Standards for acceptance shall be as agreed
upon by the purchaser and producer.

3.6 Tolerances

Shall conform to all applicable requirements of AMS2243 for hydraulic tubing.

3.7 Exceptions
Any exceptions shall bg authorized by the purchaser and reported as in 4.4.1.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility fof Inspection

The producer of tubing| shall supply all samples for the producer's tests and‘shall be responsible for the performance of all
required tests. The pufchaser reserves the right to sample and to perform any confirmatory testing deemed necessary to
ensure that the tubing gonforms to specified requirements.
4.2 Classification of Tests

4.2.1 Acceptance Tgsts

Composition (3.1), tengile properties (3.4.1), cleanliness-of tubing (3.5.1), nondestructive inspectionwhen specified (3.5.3),
and tolerances (3.6) arg acceptance tests and shall\be performed on each heat or lot as applicable,

4.2.1.1  Nondestructive inspection (3.5.2).shall be performed on each finished length of tube ¢r as specified (3.5.3).
Inspection pér 3.5.2 shall become)effective 1 year after publication of this document.

4.2.2 Periodic Tests

Flarability (3.4.2) and susceptibility to intergranular attack (3.4.3) is a periodic test and shall be pefformed at a frequency
selected by the producgr unléss frequency of testing is specified by the purchaser.

4.3 Sampling and Tgsting

Shall be in accordance with AMS2371 and the following:

4.3.1 Specimens for flarability test (3.4.2) shall be full tubes or sections cut from a tube. The end of the specimen to be
flared shall be cut square, with the cut end smooth and free from burrs, but not rounded.

4.4 Reports

The producer of tubing shall furnish with each shipment a report showing the producer’s name and the country where the
metal was melted (e.g., final melt in the case of metal processed by multiple melting operations), and the results of tests for
composition of each heat and for tensile properties, susceptibility to intergranular attack, cleanliness, nondestructive
inspection, and tolerances of each lot and stating that the tubing conforms to the other technical requirements, including
NDT method and acceptance standard used. This report shall include the purchase order number, heat and lot numbers,
AMS5571K, size, and quantity.
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