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1. SCOPE:

1.1 Form: This specification covers a premium-quality, precipitation-hardenable, corrosion and

moderate

heat resistant steel in the form of welded tubing.

1.2 Agglicatiql!g: Primarily for parts requiring corrosion resistance and high strength le to 800° F

(425°C) a
1,2.1 Certain
'] corrosis

minimid

APPLICAB

fter precipitation heat treatment,

design and processing procedures may cause this tubing to be susceptible
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2,1.1 Aerospace Material Specifications:

AMS 2243 - Tolerances, Corrosion and Heat Resistant Steel Tubing

to stress-
tices to

LE DOCUMENTS: The following publications form a part of this specification to the

and
documents

Available from Society of Automotive Engineers, Inc., 400 Commonwealth

AMS 2248 - Chemical Check Analysis Limits, Wrought Heat and Corrosion Resistant Steels and
Alloys
AMS 23%0 - Standards and Test Methods

AMS 2371 - Quality Assuranhce Sampling of Corrosion and Heat Resistant Alloys,

2.1.2 Aerosp

Products Except Forgings

ce Recommended Practices:

ARP 11

|0 - Minimizing Stress Corrosion Cracking in Heat Treatable Wrought Lo
Martensitic Corrosion Resistant Steels

Wrought

w Alloy and

2,2 ASTM Publications: Available from American Society for Testing and Materials, 1916 Race

Street, Philadelphia, PA 19103.

ASTM A3

70 - Mechanical Testing of Steel Products

ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and other Similar

2.3

Chromium-Nickel-Iron Alloys

Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Federal

Standards:

Federal

Test Method Standard No. 151 - Metals; Test Methods

Government Publications: Available from Commanding Officer, Naval Publications and Forms

Copyright 197

9 by Society of Automotive Engineers, Inc.

All rights reserved.

Printed in U.S.A.



https://saenorm.com/api/?name=b8ebd56d812d1df22eac78ae64bf9702

AMS 5578A

2,3.2 Military Standards:

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Storage

3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical
#  methods in accordance with ASTM E353, by spectrographic methods in accordance with Federal
Test Method Standard No. 151, Method 112, or by other apalytical methods approved by purchaser:

min  max
Carbon - 0.05
Manganese - 0.50
Silicon - 0.50
Phosphorus - 0. 015
Sulfur == 0.015
Chromium 11.00 - 12.50
Nickel 7.50 - 9,50
Columbium + Tantalum 0.10 - 0.50
Titanium 0.80 - 1.490
Copper 1.50 - 2,50
Molybdenum ' - 9.50

3.1.1 Check Analysis: Composition variations shall meet(the requirements of AMS 2248,
3.2 Condition: Solution heat treated and descaled.

3.3 [Fabricatjon: Tubing shall be produced by-a welded and drawn process. Any finishing operation
#  applied tp remove cbjectionable pits and!surface blemishes shall be performed prior|to final
solution heat treatment. A light poligh'to improve surface appearance may be employed after
solution heat treatment. Passivation'treatment shall follow any polishing treatment.

3.4 Solution Heat Treatment: Tubing shall be solution heat treated by heating to 1525° F } 25
#  (830°C +|15), holding at heat for a time commensurate with wall thickness and heating equipment
and proc¢dure used but fiot Iess than 5 min., and quenching in water.

3.5 Properti¢s: Tubing shall conform to the following requirements; hardnegs and tensilk testing
#  shall be gerformed-in accordance with ASTM A370.

3.5.1 As Solutiion-Heat Treated:

# 3.5.1.1 Tensile Strength: Shall be not higher than 165, 000 psi (1138 MPa).

3.5.1.2 Presgsure Testing: Tubing shall show no bulges, leaks, or other defects when subjected to
an internal hydrostatic pressure, based on nominal dimensions, sufficient to cause a
tensile stress of 20,000 psi (138 MPa) in the tubing wall,

3.5.2 After Precipitation Heat Treatment: Tubing shall meet the AreQuirements of 3.5.2.1 and
3.5.2.2 after being precipitation heat treated by heating to 850° F +10 (510° C + 5), holding
at heat for 4 hr + 0.25, and cooling in air to room temperature.
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3.5.2,1 Tensgile Properties:

220, 000 psi (1517 MPa)
205,000 psi (1413 MPa)

Tensile Strength, min
Yield Strength at 0.2% Offset, min
Elongation in 2 in. (50 mm), min

Nominal Wall Thickness
(Millimetres)

(Up to 0. 51, excl)
(0. 51 to 1.57, incl)
(Over 1, 57)

Inch

Up to 0,020, excl
0.020 to 0,062, incl
Over 0,062

As agreed upon
4%
3%

3.5.2.2

basis of hardness if the tensile prope

rty requirements of 3.5.2.1 are met;

3.5.3 Other Precipitation Heat Treatment: Properties after precipitation heaf treatn

not be rejected on the

hent at

temperatures other than 950° F + 10 (510° C + 5) shall be as agreed upon by purghaser and vendor.
3.6 QUALITY:
3.6.1 Stpel shall be multiple melted using vacuum induction melting followed by vacupm consumable

g electrode melting,
3.6.2 Tuping, as received by purchaser, shall be uniforfi.in quality and condition and
cohforming to the best practice for high quality tubing. It shall be smooth and free
g oxide, burrs, seams, tears, grooves, laminations, slivers, pits, and other injuri

rfections such as handlingmarks, straighteningmarks, light mandrel and die
and scalepatternwill notbe considered injurious if the imperfections are removab
specified for wall thickness but removal of such surface imperfections is not

shall have a finish
from heavy scale or

us conditions. Surface
marks, shallow pits,

e within the tolerances
required.

3.6.3 If weld flash is present at the welds on the inmer surface of the tubing, such flagh shall be not

thicker than 0,010 in. (0,25 mm), unless otherwise specified. The outer surfa
shall be free from weld flash.

ce of the tubing

3.7 Sizep: Except when exact)lengths or multiples of exact lengths are ordered, stralight tubing will be
'} acceptable. in mill lerigths of 6 - 20 ft (1.8 - 6,1 m) but not more than 10% of any |shipment shall
be sppplied in lengths shorter than 10 ft (3 m).
3.8 Tolerances: . Unless otherwise specified, tolerances shall conform to all applicable requirements of
AM{ 2243, ' :
4, QUALITY)ASSURANCE PROVISIONS:
4.1 Responsgiblity for Inspection: The vendor of tubing shall supply all samples and shall be responsible
g 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 perform such confirmatory testing as he deems
hecessary to ensure that the tubing conforms to the requirements of this specification.
4. 2 Clasgification of Tests:
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4.2.1 Acceptance Tests: Tests to determine conformance to requirements for composition (3. 1),
§  tensile properties (3.5.1.1 and 3, 5.2,1), hardness (3.5.2.2), quality (3.6), and tolerances
(3.8) are classified as acceptance tests and shall be performed on each lot.

4.2.2 Periodic Tests: Tests of tubing as solution heat treated to determine conformance to require-
[ ments for pressure test (3.5.1.2) are classified as periodic tests and shall be performed at a

frequency selected by the vendor unless frequency of testing is specified by purchaser.

# 4.3 Sampling: Shall be in accordance with AMS 2371.

4,4 Reports:

4.4.1 The venflor of tubing shall furnish with each shipment three copies of a report showing the
g " results pf tests for chemical composition of each heat and for tensile properties ahd hardness
of each pize from each heat. This report shall include the purchase order numbef, heat number,
materiar specification number and its revision letter, size, and quantity from each heat.

4.4.2 The venfor of finished or semi-finished parts shall furnish witk each shipment three copies of a
report ghowing the purchase order number, material specification number and its|revision letter,
contracfior or other direct supplier of tubing, part number, ‘and quantity. When t 'ing for making
parts is|produced or purchased by the parts vendor, that'vendor shall inspect each lot of tubing to
determihe conformance to the requirements of this specification, and shall includg in the report
a statenjent that the tubing conforms, or shall include copies of laboratory reports showing the
results pf tests to determine conformance,

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

5. PREPARATION FOR DELIVERY:

5.1 Identificatfion: Tubing shall be idéntified as follows:

5.1,1 Straight|Tubes 0.029 M. (0.74 mm) and Over in Nominal Wall Thickness and 0. 509 In. (12,70 mm)
and Over in Nominal OD, -Minor Axis, or Least Width of Flat Surface: Shall be m#rked in a row of
charactgrs recurring at intervals not greater than 3 ft (914 mm) with AMS 5578A, |heat number,
manufacturer's indentification, and nominal wall thickness. The characters shall|be of
such size as tobe clearly legible, shall be applied using a suitable marking fluid, [and shall be
removable inhot alkaline cleaning solution without rubbing. The markings shall hdve no
deleteripus-effect on the tubing or its performance and shall be sufficiently stable fo withstand
normal andhmng;

5.1.2 Straight Tubes Under 0,029 In. (0.74 mm) in Nominal Wall Thickness or Under 0. 500 In,
(12. 70 mm) in Nominal OD, Minor Axis, or Least Width of Flat Surface: Shall be securely
[ bundled and identified by a durable tag marked with the information of 5.1.1 and the nominal OD
and attached to each bundle or shall be boxed and the box marked with the same
_information.

5.1.3 Coiled Tubing: Shall be securely bundled and identified by a durable tag marked with the purchase
order number, AMS 5578A, heat number, nominal OD and wall thickness, and manufacturer's
g identification and attached to each coil or shall be boxed and the box marked with the same
information.
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