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2.1.

2.2

2.3

2.3.1 Militdry Standards:

3.

3.1
@

2 Aerospace Recommended Practices:

ARP 1110 - Minimizing Stress Corrosion Cracking in Heat Treatable
Wrought Low Alloy and Martensitic Corrosion Resistant Steels

ASTM Publications: Available from American Society for Testing and
Materials, T9T6 Race Street, Philadelphia, PA 19103.

ASTM A370 - Mechanical Testing of Steel Products
ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and
Other Similar Chromium-Nickel-Iron Alloys

U.S. Government Publications: Available from Commanding Officer|, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia,-PA 19120.

MIL-STD-163 - Steel Mill Products, Preparation for. ShHipment anld Storage
TECHNICAL REQUIREMENTS:

Composition: Shall conform to the following:percentages by weight,
determirfed by wet chemical methods in accordance with ASTM E353 pr by
spectrographic or other analytical methods”approved by purchasen:

min max
Carbon -- 0.15
Manganese -- 1.00
Silicon -- 1.00
Phosphorus -- 0.040
Sul fur - 0.030
Chromium 11.50 - 13.50
Nickel -- 0.75
Molybdenum -- 0.60
Atduminum -- 0.05
Nitrogen (3.1.1) - 0.08
Copper -- 0.50
Tin - 0.05

3.1.1 Determination not required for routine acceptance.

3.1.2 Check Analysis: Composition variations shall meet the requirements of

3.2
3.3

Condition: Cold drawn, annealed, and descaled.

Fabrication: Tubing shall be produced by a seamless process. The external
and internal surface finishes may be produced by pickling, bright annealing,
or any method which will provide the required surface condition and which
will not affect Timits of wall thickness or corrosion resistance with the
exception that centerless ground finish is not acceptable. A light polish
to improve surface appearance may be employed after the final anneal.
Passivation shall follow any poljshing treatment.
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3.4 Properties: Tubing shall conform to the following requirements; hardness
and tensile testing shall be performed in accordance with ASTM A370:

3.4.1 Tensile Properties: Shall be as follows:

Tensile Strength, max 100,000 psi (690 MPa)
Elongation in 2 in. (50 mm), min

Strip 20%

Full Section 25%

3.4.2 Response to Heat Treatment: Full sections of tubing or specimens cut from
tubing shall have tensile strength not lower than 150,000 psi (1035 MPa)
or ' ' 55°C + 5), held
at|heat for 30 min. + 3, and cooled in still air. -

3.4.3 Flgrability: Specimens as in 4.3.1 shall withstand ‘flarin
tepperature, without formation of cracks or other wisible
bejng forced axially with steady pressure over .a‘hardened
tapered steel pin having a 74-deg included angle to produc
a permanent expanded OD not less than 1.35 times the nomin
digmeter.
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3.5 Qualjty: Tubing, as received by purchaser, shall be uniform
condjtion and shall have a finish conforming to the best pra
qualjty aircraft tubing. It shall be smooth and free from-h
oxide, burrs, seams, tears, grooves, laminations, slivers, p
imperfections detrimental to usage of the tubing. Surface imperfections
such|as handling marks, straightening marks, light mandrel and die marks,
shaljow pits, and scale pattern will not be considered injurjous if the
imperfections are removable within the tolerances specified for wall
thickness but removal of-such imperfections is not required.

in quality and
tice for high
avy scale or
ts, and other

3.6 Sizef: Except when exact lengths or multiples of exact lengths are ordered,
strajght tubing will be acceptable in mill lengths of 6 - 20|ft (2 - 6 m)
but pot more than 10% of any shipment shall be supplied in l¢ngths shorter
than|10 ft (3<m).

3.7 Tolerances: Shall conform to all applicable requirements of |AMS 2243 or

ﬁiﬁ“??l?f‘

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 performing 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
the requirements of this specification.
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4.2 C(lassification of Tests:

4.2.1 Acceptance Tests: Tests to determine conformance to requirements for
composition {3.T), tensile properties (3.4.1), response to heat treatment
(3.4.2), and tolerances (3.7) are classified as acceptance tests and shall
be performed on each heat or lot as applicable,

4.2.2 Periodic Tests: Tests to determine conformance to requirements for

flarabiTity (3.4.3) are classified as periodic tests and shall
performed at a frequency selected by the vendor unless frequen
testing is specified by purchaser,

4.3 Sampling: Shall be in accordance with AMS 2371 and the followif

4.3.1 Specimens for flarability test (3.4.3) shall be full tubes or
from 3 tube. The end of the specimen to be flared shall’be cy

with the cut end smooth and free from burrs, but notcrounded.

4.4 Reports

4.4.1 The vendor of tubing shall furnish with eachQshipment a report
results of tests for chemical composition of each heat and foy
properties and response to heat treatment)of each lot. This r
incluge the purchase order number, heatZnumber, AMS 5591G, siz
quantity.
4.4.2 The vgndor of finished or semi-finished parts shall furnish wi
shipmgnt a report showing the purchase order number, AMS 55910
or other direct supplier of tubing, part number, and quantity|
tubing for making parts isproduced or purchased by the parts
vendon shall inspect each.lot of tubing to determine conforman
requifements of this specification and shall include in the rd
a statement that the~tubing conforms or copies of laboratory n
showing the result§ of tests to determine conformance.

Shall be in accordance with AMS 2371.

4.5 Resampling and Rétesting:

5. PREPARATION EQRDELIVERY:
5.1 Identification: Shall be as follows:
5.1.1 Straight Tubes 0.029 In. (0.75 mm) and Over in Wall Thickness
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0.500 Tn, {T2.50 mm) and Over in 0D, Minor Axis, or Least Widt

n of Flat

surtace: Shall be marked in a row of characters recurring at
not greater than 3 ft (900 mm) with AMS 5591G, heat number, ma
identification, and wall thickness. The characters shall be o
as to be legible, shall be applied using a suitable marking f1
shall be removable in hot alkaline cleaning solution without r
markings shall have no deleterious effect on the tubing or its
and shall be sufficiently stable to withstand normal handling.
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