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Aluminum Alloy, Drawn, Seamless Tubing
4.4Cu - 1.5Mg - 0.60Mn (2024-T3)
Solution Heat Treated and Cold Worked

(Composition similar to UNS A92024)
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2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, or www.astm.org.

ASTM B660 Packaging/Packing of Aluminum and Magnesium Product
ASTM B666/B666M Identification Marking of Aluminum Products
2.3  ANSI Accredited Publications

Copies of these documents are available online at http://webstore.ansi.org/.

ANSI H35.1/H35.1M Standard Alloy and Temper Designation System for Aluminum

ANSI H35.2 Dimensional Tolerances for Aluminum Mill Products

ANSI H35.2M Dimensional Tolerances for Aluminum Mill Products (Metric)
3. TECHNICAL REQUIREMENTS

3.1 Composition
Shall conform to the pefcentages by weight shown in Table 1, determinedin ‘accordance with AMSP355.

Table 1 - Composition

Element Min Max
Silicon -- 0.50
Iron -- 0.50
Copper 3.8 4.9
Manganese 0.30 0.9
Magnesium 1.2 1.8
Chromium -- 0.10
Zinc - 0.25
Titanium - 0.15
Other’Elements, each -- 0.05
Other Elements, total -- 0.15
Aluminum remainder

3.2 Condition

Solution heat treated inlaccordance with AMS2772 and coldworked (rnfnr 1o ANSI H35 1/H35 1 I\/I)

3.3 Properties

The product shall conform to the following requirements, determined in accordance with AMS2355 on the mill produced
size.

3.3.1  Tensile Properties

Shall be as specified in Table 2.
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Table 2A - Minimum tensile properties, inch/pound units

Elongation in
Elongation in 2 Inches or 4D
Nominal Tensile  Yield Strength 2 Inches or 4D %
Wall Thickness Strength  at 0.2% Offset % Full Section
Inches ksi ksi Cut Out Specimen  Section Specimen
0.018 to 0.024, incl 64.0 42.0 - 10
Over 0.024 to 0.049, incl 64.0 42.0 10 12
Over 0.049 to 0.259, incl 64.0 42.0 10 14
Over 0.259 to 0.500, incl 64.0 42.0 12 16
Table 2B - Minimum tensile properties, Sl units
Elongatipn
Elongation in
in 50:8'mm
50.8 mm or-Vor 4D
4D %
Nominal Tensile  Yield Strength % Full
Wall Thickness Strength  at 0.2% Offset  Cut'Out SectioI
Millimeters MPa MPa Specimen Specimgn
0.46to 0.61, incl 441 290 - 10
Dver 0.61to 1.24, incl 441 290 10 12
Dver 1.24 to 6.58, incl 441 290 10 14
Dver 6.58 to 12.70, incl 441 290 12 16

3.3.2 Mechanical property requirements for tubing outside .the thickness range of 1.1 shall be as agreed upon by
purchaser and producer.
3.3.3 Flattening

put cracking, flattening
" load is equal to eight

Tubing having nominal wall thickness less than™10% of the nominal OD shall withstand, with
sideways under a load applied gradually at roem temperature until the outside dimension unde
times the nominal wall fhickness.

3.3.3.1  If tubing doe
and embraci
room tempe
thickness of
3.4  Quality

a
The tubing.with axis of bend parallel to axis of tube and with inside of tube or

5 not pass the flattening test of 3.3.2, a section of tube not less than 1/2 in
g one-third te:one-half the circumference of the tube shall withstand, withg
ture through an angle of 180 degrees around a diameter equal to six

ch (12.7 mm) in length
ut cracking, bending at
times the nominal wall
inside of bend.

Tubing, as received by purchaser, shall be uniform in quality and condition, sound, and free from foreign materials and

from imperfections detri

3.4.1

imental to usage of the tubing.

Detrimental imperfections include, but are not limited to, cracks, splits, seams, inclusions, or severe crosshatching

(surface breaks) that cannot be removed by lightly hand-sanding, using 180 grit or finer sandpaper.

3.5 Tolerances

Shall conform to all applicable requirements of ANSI H35.2 or ANSI H35.2M.

3.6  Exceptions

Any exceptions shall be authorized by purchaser and reported as in 4.4.1.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection

The vendor of tubing shall supply all samples for vendor's tests and shall be responsible for the performance of all
required tests. Results of such tests shall be reported to the purchaser as required by 4.4. Purchaser reserves the right to
sample and to perform any confirmatory testing deemed necessary to ensure that the tubing conforms to specified

requirements.

4.2 Classification of Tests

4.2.1

Acceptance Tests

Composition (3.1), tensile properties (3.3.1), quality (3.4), and tolerances (3.5) are acceptance tests and, except for

composition, shall be p
4.2.2 Periodic Tests

Flattening (3.3.2) is a
testing is specified by p

4.3 Sampling and Te
Shall be in accordance
4.4 Reports

The vendor of tubing s
tolerances (and NDT i

Prrormed on each Iot or tubing.

beriodic test and shall be performed at a frequency selected by ‘the vend
urchaser.

sting

with AMS2355.

hall furnish with each shipment a report:stating that the tubing conforms
nspection, when required) and showing the numerical results of tests on|

determine conformancg to the other acceptance test requirements and periodic test requirements
purchase order number, inspection’ lot number(s), AMS4088L, size, and qliantity. The report shall

report shall include the
also identify the produc
441 When material
authorized by

contain a state
specific except

4.5 Resampling and

Shall be in accordance

er, the product form, and the size of the mill product.

produced to this specification is beyond the sizes allowed in the scope ¢
urchaser are taken to\the technical requirements listed in Section 3 (see

or unless frequency of

fo the composition and
each inspection lot to
when performed. This

r tables, or exceptions
5.1.1), the report shall

ment “This material_is certified as AMS4088L(EXC) because of the following exceptions:” and the

ons shall be listed.
Retesting

with AMS2355.

5. PREPARATION F

R-DELIVERY

5.1 Identification

Shall be in accordance
5.1.1
5.2 Packaging
5.2.1

522

with ASTM B666/B666M.

Tubing shall be oiled, prior to shipment, with a light corrosion-inhibiting oil.

When technical exceptions are taken (see 4.4.1), the material shall be identified with AMS4088(EXC).

Tubing shall be prepared for shipment in accordance with ASTM B660, and in compliance with applicable rules

and regulations pertaining to the handling, packaging, and transportation of the tubing to ensure carrier
acceptance and safe delivery.
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