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1. SCOPE:

1.1 Form:

This specification covers a corrosion and heat resistant steel in the form of seamlesgs tubing.

1.2 Application:

This tubing has been used typically for parts requiring both.corrosion and heat resistance, especially
when such parts are welded during fabrication and for_parts requiring oxidation resistance up to
2000 °F (109B °C) though useful at that temperature*only when stresses are low, blt usage is not
limited to such applications.

2. APPLICABLE DOCUMENTS:

The issue of the following documents in.effect on the date of the purchase order forms a part of this
specification to|the extent specified herein. The supplier may work to a subsequent :I‘(:vision of a
document unlegs a specific document issue is specified. When the referenced document has been
canceled and no superseding document has been specified, the last published issue ¢f that document
shall apply.

2.1 SAE Publicatjons:
Available fromqh SAE,,400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2243 Im- - 3 e

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

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

AMS 2371 Quality Assurance Sampling and Testing, Corrosion and Heat Resistant Steels and
Alloys, Wrought Products and Forging Stock

AMS 2634 Ultrasonic Inspection, Thin Wall Metal Tubing

AMS 2807 Identification, Carbon and Low-Alloy Steels, Corrosion and Heat Resistant Steels and
Alloys, Sheet, Strip, Plate, and Aircraft Tubing

SAE Technical Standards 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.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2006 SAE International

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790

SAE WEB ADDRESS: http://www.sae.org
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2.2 ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM A 370
ASTM E 353

ASTM E 426

Mechanical Testing of Steel Products
Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Other Similar
Chromium-Nickel-Iron Alloys
Electromagnetic (Eddy-Current) Examination of Seamless and Welded Tubular

Products, Austenitic Stainless Steel and Similar Alloys

ASTM E 1417
3. TECHNICALR
3.1 Composition:
Shall conforn

in accordancy
acceptable tg

3.1.1 Check Anal

purchaser.

3.2 Condition:

FQUIREMENTS:

( Liquid Penetrant Examination

TABLE 1 - Composition

Element min max
Carbon e 0.08
Manganese -- 2.00
Silicon - 1.00
Phospherus - 0.040
Sulfur -- 0.030
Chromium 22.00 24.00
Nickel 12.00 15.00
Molybdenum - 0.75
Copper -- 0.75

ysis: £omposition variations shall meet the applicable requirements o

to the percentages by weight shown in Table 1, determined by wet chemical methods
e with ASTM E 353, by spectrochemical methods{.0or other analytical n

nethods

AMS 2248.

Solution heat treated free from continuous carbide network and descaled.

3.3 Fabrication:

Tubing shall be produced by a seamless process. Any surface finishing operation applied to remove
objectionable pits and surface blemishes shall be performed prior to final solution heat treatment. A
light polish to improve external surface appearance may be employed after solution heat treatment

and, if performed, the product shall be subsequently passivated.

3.4 Properties:

Tubing shall conform to the following requirements:
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3.4.1 Tensile Properties: Shall be as shown in Table 2, determined in accordance with ASTM A 370:

TABLE 2 - Tensile Properties

Property

Tensile Strength, maximum
Elongation in 2 Inches (50.8 mm), minimum
Strip Specimen

| Y e PP
muir TUuT

Value
100 ksi (689 MPa)

35%

4004
U770

3.4.2 Flarability: {
cracks or oth
polished taﬂ)ered steel pin having a 74-degree included angle to produce a flare h
permanent expanded OD not less than 1.30 times the original nominal OD.

bpecimens as in 4.3.1 shall withstand flaring at room temperatufe, without formation of
er visible defects, by being forced axially with steady pressture over 4 hardened and
aving a

3.5 Quality:

3.5.1 Tubing, as feceived by purchaser, shall be uniform in guality and condition and shall have a finish

and free from

conforming

heavy scalg

imperfectio

straightenin

considered

to the best practice for high quality aircraft’tubing. It shall be smooth
or oxide, burrs, seams, tears, grooves,faminations, slivers, pits, and|other

ns detrimental to usage of the tubing:*Surface imperfections such as pandling marks,
g marks, light mandrel and die matrks, shallow pits, and scale pattern will not be
injurious if the imperfections are’removable within the tolerances spegified for wall

thickness bpt removal of such imperfections is not required.

3.5.2 nspection in
634, to

any combination
ser and vendor

fied by purchaser, tubing shall be subjected to fluorescent penetrant i
with ASTM E 1417510 ultrasonic inspection in accordance with AMS
netic (Eddy-Current) inspection in accordance with ASTM E 426, or to
hndards for such'inspections shall be as agreed upon between purchg

When spec
accordance
electromag
thereof. St
(See 8.2.1)

3.6 Tolerances:

Shall conform

taall applir‘ahlp rpqllirpmpntq of AMS 2243 or MAM 2243

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. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the tubing conforms to specified
requirements.
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4.2 Classification of Tests:

4.2.1 Acceptance Tests: Composition (3.1), condition (3.2), tensile properties (3.4.1), nondestructive
inspection (3.5.2) when specified, and tolerances (3.6) are acceptance tests and shall be
performed on each heat or lot as applicable.

4.2.2

4.3

43.1

4.4

4.5

Periodic Tests: Flarability (3.4.2) is a periodic test and shall be performed at a frequency selected

by the ven
Sampling ang
Shall be in ad
Specimens
specimen tq
rounded.
Reports:
The vendor o
chemical com
conforms to t
heat and lot 1

Resampling &

Shall be in ad

5. PREPARATION

5.1

5.2

5.3

Sizes:

Except when

runless frnnlllnnr‘y of fnefing is annr‘ifipd hy pllrr‘thnr
Testing:
cordance with AMS 2371 and the following:

for flarability test (3.4.2) shall be full tubes or sectionscut from a tube
be flared shall be cut square, with the cut end sméoth and free from

f the product shall furnish with each shipment a report showing the res
position of each heat and for tensilezproperties of each lot, and stating
ne other technical requirements. “Fhis report shall include the purchas
umbers, AMS 5574E, size, and-quantity.

nd Retesting:

cordance with AMS2371.

N FOR DELIVERY:

exactlengths or multiples of exact lengths are ordered, straight tubing

acceptable in

The end of the
burrs, but not

ults of tests for
that the product
e order number,

will be

mill'lengths of 6 to 20 feet (1.8 to 6.1 m) but not more than 10% of an

y shipment shall

be supplied in lengths shorter than 10 feet (3 m).

Identification:

Shall be in accordance with AMS 2807.

Packaging:

Tubing shall be prepared for shipment in accordance with commercial practice 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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