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1. SCOPE:

1.1 Form: T[his specification covers two types of a corrosion-resistant steel in
the form of tubing.

1.2 Application: Primarily for parts, such as fluid lines, subject|to medium
high pressures and requiring corrosion resistance. Welding, brazing, or
other ekposure to temperatures over 800°F (4252C) during fabrication may
impair forrosion resistance.

1.3 Classiffication: The tubing covered by this specification is clgssified as
follows|

‘ Type 1 F Seamless

Type ¢ | Welded and drawn

1.3.1 Eithef Type 1 or Type ¢ may be supplied, unless a specific type is
specified.

2. APPLICABLE DOCUMENTS:~‘The following publications form a part of| this
specifichtion to the extent specified herein. The Tatest issue pf Aerospace
Material| Specifications shall apply. The applicable issue of other documents
shall be| as specified in AMS 2350.

2.1 SAt Pubflications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 1509p¢

SAE Technical Board Rules provide that: " This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
‘ arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the publisher.

Copyright 1988 Society of Automotive Engineers, Inc. Printed in U.S.A.
All rights reserved.
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2.1.1 Aerospace Material Specifications:

AMS 2243 - Tolerances, Corrosion and Heat Resistant Steel Tubing

MAM 2243 - Tolerances, Metric, Corrosion and Heat Resistant Steel Tubing

AMS 2248 - Chemical Check Analysis Limits, Wrought Corrosion and Heat
Resistant Steels and Alloys, Maraging and Other
Highly-Alloyed Steels, and Iron Alloys

AMS 2350 - Standards and Test Methods

ANMS 2371 - Quality Assurance Sampling of Corrosion and Heat Resistant

Steels and Alloys, Wrought Products Except Forgings and
Foraing Stock

2.2 ASTM PupTlications: Available from American Society for Testing apd
Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM A262 - Detecting Susceptibility to Intergranular Attack in Austenitic
Stainless Steels

ASTM A370 - Mechanical Testing of Steel Products

ASTM EN12 - Determining Average Grain Size

ASTM E353 - Chemical Analysis of Stainless, Heat-Reésisting, Maraging, and

Other Similar Chromium-Nickel-Iraen “Alloys

2.3 U.S. Governnent Publications: Available frem Commanding Officer,| Naval
Publications and Forms Center, 5801 Tabor.@venue, Philadelphia, PA 19120.

2.3.1 Military Standards:

MIL-9TD-163 - Steel Mill Products, Preparation for Shipment and Storage
3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight,
g determined by wet chemtcal methods in accordance with ASTM E353 gr by
spectrdchemical or dther analytical methods approved by purchaser:

min max
Carbon -- 0.08
Manganese -- 2.00
Silicon -- 0.75
Phosphorus - 0.040
Sulfur -- 0.030
Chromium 18.00 - 20.00
Nickel 8.00 - 12.00
Molybdenum: -- 0.75
Copper .- 0.75

3.1.1 Check Analysis: Composition variations shall meet the requirements of
AMS 2248.
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3.2 Condition: Annealed and descaled.

g

3.3 Fabrication: Tubing shall be produced by a seamless or a welded and drawn

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 Tight polish to improve surface appearance may be

employed. Passivation shall follow any polishing treatment.

3.3.1 We[lded (Type 2) tubing shall be processed to remove the bead|and any
dimensional indication of the presence of welds.

3.4 Properties: Tubing shall conform to the following requirements; tensile and

bend| testing shall be performed in accordance with ASTM A370:

3.4.1 Tehsile Properties: Shall be as specified in Table I, excepft that yield
stiength requirements do not apply to tubing~0.188 in. (4.70| mm) and under
in| OD with wall thickness 0.010 in. (0.25@m) and under.

TABLE I
' Nominal Wall Tensile Yield Strength  Eldngation in 2 in.
Noming1 0D Thickness Strength at 0.2% Offset %, min
Inches Inch psi, max psi, min Stip rull Tube
Up tp 0.188, incl Up to 0.0165incl 115,000 30,000 - 35
Over 0,016 100,000 30,000 - 40
Over 0.188 tp 0.500, inc1 Up t©.0:010, inc1 110,000 -- - 37
Oyer<* 0,010 100,000 30,000 - 40
Over 0.500 Gver 0.010 100,000 30,000 35 40
TABLE I (SI)
‘ Nominal Wall Tensile Yield Strength  Eldngation in 50 mm
N9m1q11 0D Thickness Strength at 0.2% Offset %, min
M1111metres Millimetres MPa, max MPa, min Strip Full Tube
Up to 4.70, incl Up to 0.40, incl 795 205 -- 35
Over 0.40 690 205 -- 40
Over 4.70 to 12.50, inci Up to 0.25, incl 760 -- -- 37
Cver 0.25 690 205 -~ 40
Over 12.50 Cver 0.25 690 205 35 40
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3.4.2 Flarability: Tubing shall withstand flaring at room temperature, without
formation of cracks or other visible defects, by being forced axially with
steady pressure over a hardened and polished tapered steel pin having a 74
deg included angle to produce a flare having a permanent expanded 0D not
less than that specified in Table II.

TABLE 11
Nominal 0D Expanded 0D Nominal 0D Expanded 0D
Inches Inches Inches Inches
0.125 0.200 0.750 0.937
L1588 0.302 .000 . 187
.250 0.359 1.250 1.500
312 0.421 1.500 1.72]
*.375 0.484 1.750 2.106
.500 0.656 2.000 2356
.625 0.781 2.500 2.856
3.000 3.356
TABLE II (SI)
Nominal 0D Expanded 0D Nominalk: 0D Expanded 0D
Mi]limetres Millimetres Millimetres Millimetres
3.00 4.95 18.75 23.40
4.70 7.55 25.00 29.70
6.25 9.00 31.25 37.50
7.75 10.50 37.50 43.00
9.50 12.15 43.75 52.65
2.50 16.40 50.00 58.90
15.50 19.50 62.50 71.40
75.00 83.90
3.4.2.1 Tubing with nominal 0D between any two standard sizes given in|3.4.2
shal| take the,same percentage flare as shown for the larger of the two
sizeg.
3.4.2.2 Flargbility requirements for tubing over 3.000 in. (75.00 mm) ¢r under
0.12%dn. (3.00 mm) in nominal 0D shall be as agreed upon by pdrchaser

and vendor:
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3.4.3
g

3.4.4

3.4.5

3.4.6

Pressure Test: The tubing shall show no bulges, leaks, pinholes, cracks,
or other defects when subjected to an internal hydrostatic pressure (P),
except that a diametric permanent set of 0.002 in. per in. (0.002 mm/mm)

of diameter is acceptable.

determined from the equation:

where, P

2 - 42
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prfections _detrimental to usage of the tubing. Surface i
n as handJing marks, straightening marks, light mandrel 3
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Tubing shall be free from grease or other foreign matter.
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Metallic flakes

or particles shall not be collected by a clean cloth when it is drawn

through the length of the bore of a test sample.

Discoloration of the

cloth, without the presence of flakes or grit, is acceptable.

Sizes:

Except when exact lengths or multiples of exact lengths are ordered,

straight tubing will be acceptable in mill lengths of 6 - 20 ft (2 - 6 mm)
but not more than 10% of any shipment shall be supplied in lengths shorter
than 10 ft (3 m).

3.7

Tolerances:

MAM 2243.

Shall conform to all applicable requirements of AMS 2243 or
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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 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.

4,2 Classification of Tests:

4.2.1 Acceptance Tests: Tests to determine conformance to requirements for
@ composiftiom (3 1), tensite properties (3.4.1), grain size (3.4.6), and
tolerances (3.7) are classified as acceptance tests and shall’be’lperformed
on eachl heat or 1ot as applicable.
4.2.2 Periodikc Tests: Tests to determine conformance to requitements flor
¢ flarabiflity (3.4.2), pressure test (3.4.3), embrittlemént (3.4.4), and

corrosipn rate (3.4.5) are classified as periodic tests and shall be
performed at a frequency selected by the vendor ufiless frequency [of
testing| is specified by purchaser.

4.3 Sampling:| Shall be in accordance with AMS 2371 and the following:
4.3.1 Specimeps for flarability test (3.4.2) shall be full tubes or sedtions cut

from a tube. The end of the specimen.-te be flared shall be cut sdquare, ‘
with the cut end smooth and free fromburrs, but not rounded.

4.4 Reports:

4.4.1 The venflor of tubing shall furnish with each shipment a report showing the
results| of tests for chemical composition of each heat and for tensile
properties of each lTotsiand stating that the tubing conforms to the other
technicpl requirements-of this specification. This report shall [include
the purthase order wnumber, heat number, AMS 5567C, size, and quantity.

4.4.2 The venfor of finished or semi-finished parts shall furnish with leach
shipment a report showing the purchase order number, AMS 5567C, contractor
or other dixect supplier of tubing, part number, and quantity. When
tubing Forymaking parts is produced or purchased by the parts vendor, that
vendor shall inspect each Tot of tubing to determine conformance to the
requirements of this specification and shall include in the report either
a statement that the tubing conforms or copies of laboratory reports
showing the results of tests to determine conformance.

4.5 Resampling and Retesting: Shall be in accordance with AMS 2371.

5. PREPARATION FOR DELIVERY:

5.1 Identification: Shall be as follows:
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