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STEEY, TUBING, SEAMLESS, CORROSION AND MODERATE HEAT RESISTANT
l6-50r - 4-5Ni - 209MO - OolON
Annealed

1. SCOPE:

l.1 Form:| This specification covers a corrosion and moderate heat [resistant
steel| in the form of seamless tubing.

1.2 Application: Primarily for parts and assemblies, Such as fluid lines,
requilring high strength and oxidation resistarice up to 800°F (425°C).

2. APPLICABLE DOCUMENTS: The following publications form a part off this
speciffication to the extent specified herein. The latest issue |of Aerospace
Materilal Specifications (BAMS) shall apply. The applicable issug of other

' documelnts shall be as specified in AMS 2350.

2.1 SAE Hublications: Available from SAE, 400 Commonwealth Drive, |Warrendale,
PA 15096.

2.1.1 BRenospace Material Specifications:

AMS 2243 - Tolerandes, 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

AM$ 23715= Quality Assurance Sampling of Corrosion and Heat Resistant

Steels and Alloys, Wrought Products Except Forgings and
Forging Stock

SAE Technical Board rules provide that: "‘All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
‘ mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”
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2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM E8 - Tension Testing of Metallic Materials
ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and
Other Similar Chromium-Nickel-Iron Alloys

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

2.3.1 Feddral Standazrds:

Federal Test Method Standard No. 151 - Metals; Test Methods

2.3.2 Miljtary Standards:

MIL4STD-163 - Steel Mill Products, Preparation for. Shipment apd Storage

3. TECHNIQAL REQUIREMENTS:

3.1 Compogition: Shall conform to the following'percentages by weight,
deteriined by wet chemical methods in acegordance with ASTM E353/ by

2 spectfographic methods in accordance with Federal Test Method Standard
No. 131, Method 112, or by other analytical methods approved by |purchaser: ‘

min max

Carbon 0.08 - 0.12

Manganese 0.50 - 1.25

Silicon - 0.50

Phosphorus - 0.040

Sulfur - 0.030

Chxomium 16.00 - 17.00

Nickel 4.00 - 5.00

Molybdenum 2.50 - 3.25

Nitrogen 0.07 - 0.13

3.1.1 Che¢K-Analysis: Composition variations shall meet the requirTments of
g AMS 2248.

3.2 Condition: Cold drawn, annealed, 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 anneal. A light polish to
improve surface appearance may be employed after anneal. Passivation
treatment shall follow any polishing operation.

3.4 Heat Treatment: Tubing shall be annealed by heating to 1850° - 1975°F
(1010° - 1080°C), holding at heat for not less than 90 min. per inch (25 mm) .
of wall thickness, and quenching in water or otherwise cooling as rapidly as

I possible to room temperature.
2
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3.5 Properties:

AMS

5554A

Tubing shall confomm to the following requirements

3.5.1 As Received:

3.5.1.1

Flarability:

Specimens as in 4.3.1 from tubing 0.500 - 2.000 in.

(12.50 - 50.00 mm), incl, shall withstand, without formmation of cracks

g

or other visible defects, flaring at room temperature by being fdrced

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 OD not less than 1.20 times the original nominal OD.

3.5.1.1.1

3.5.2

Aftg

0.500 in. (12.50 mm) or greater than 2.000 in. (50.00¢mm)
agreed upon by purchaser and vendor.

r Reannealing, Precipitation Hardening, and Tempering:

have
171
incH
heat

hr,

15),

3.5.2.1 Tensile Properties:

the following properties after being reannealed by heati
°F 4+ 25 (930°C + 15), holding at heat for not-less than 9

cooling in alr to room temperature, heating to 850°F + 25

shall be ag) follows,

A$TM ES8:

3.6 Qualif
condit
qualif

oxlide

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

130,000 psi (895
10%

ry: Tubing, as\ received by purchaser, shall be unifomm in
F{ion and shall-have a finish confomming to the best practi
'y aircraffitubing. It shall be smooth and free from heav
burrs, Seams, tears, grooves, laminations, slivers, pits

impe 1]
such

shallpw pits, and scale pattern will not be considered injuriou

Es handling marks, straightening marks, light mandrel and

impe

Factions det rimental to usage of the tubing. Surface impe

Flarability requirements for tubing having nominal OD lesg

™
g to
1 min.
(Zg'mm) of wall thickness, and cooling ifiyair to room tefperature,
ing to 1375°F + 25 (745°C + 15), holding at heat for not |}

holding at heat for not less than 3“hr, and cooling in aj
temperature:

determined in accq

than
shall be as
bing shall
per
ess than 1

(455°C +
lr to room

b rdance with

165,000 psi (1149 MPa)

MPa)

quality and
te for high
y scale or
and other
rfections
Hie marks,

5 if the

wall

thickness but removal of such surface imperfections is not required.

3.6.1 When specified by purchaser, tubing shall be subjected to nondestructive

g

testing.

agreed upon by purchaser and vendor.

3.7
g

Sizes

Except when exact lengths or multiples of exact lengths

Methods of testing and standards for acceptance shall be as

are ordered,

straight tubing will be acceptable in mill lengths of 6 - 20 £t (2 - 6 m)

but not more than 10% of any shipment shall be supplied in lengths shorter
than 10 £t (3 m).

Tolerances:

Unless otherwise specified, tolerances shall confo

applicable requirements of AMS 2243.

m to all
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4. QUALITY ASSUFANCE 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

g 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 Acclptance Tests: Tests to determine conformance to requiremgnts for
g composition (3.1), and tolerances (3.8) are classified a&-dccdptance tests
and |shall be performed on each heat or lot as applicableé:

2.2 Periodic Tests: Tests to determine conformance to Tequirements for

g flayability (3.5.1.1) and tensile properties (3.532.1) are cldssified as
periodic tests and shall be performed at a freguency selected [by the
vendor unless frequency of testing is specified by purchaser.

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

4.3.1 Spegimens for flarability test (3.5:1.1) shall be full tubes dr sections
g cut [from tubes. The end of the specimen to be flared shall be cut square,

with the cut end smooth and free from burrs, but not rounded.

4.4 Reportls

4.4.1 The|vendor of tubing shall furnish with each shipment three cdpies of a
g repqrt showing the rfesults of tests for chemical composition df each heat
and, when performed, results of tests to determine conformancd to the
periodic test reguirements. This report shall include the purchase order
number, heat mumber, BMS 5554A, size, and quantity from each Hheat.

4.4.2 The [vendo¥-of finished or semi-finished parts shall furnish wilth each
shipment \three copies of a report showing the purchase order number,
BAMS |5554A, contractor or other direct supplier of tubing, part] number, and
quantity. When tubing for making parts is produced or purchased by the
parts vendor, that vendor shall inspect each lot 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.
g

5. PREPARATION FOR DELIVERY:

5.1 1Identification: Tubing shall be identified as follows:

.
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