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matter. Prospective users of the report are

1.

1.1

2.

2.1

2.2

2.3

APPLI

SCOPE:

Form: This specification covers an aircraft-quality, low-alloy steel in the form of mechanical
tubing.

Applipation: Primarily for high strength structural applications where magnetig
spectjon of both machined and unmachined surfaces is required.

extent
The ap

SAE Publications: Available from Society of Automotive Engineers, Inc., 400 C

Drivg,

2.1.1 Aer

pspace Material Specifications:

Warrendale, PA 15096.

AM
AM
AM
AM
AM

AMS 2806 - Identification, Bars, Wire, Mechanical Tubing, and Extrusmns, q

ASTM

2253 - Tolerances, Carbon and Alloy Steel Tubing

particle in~-

CABLE DOCUMENTS: The following publications form a part of this specification to the
specified herein. The latest issue of Aerospace Material Specifications (AMS) shall apply.
blicable issue of other documents shall be as specified in AMS)2350. :

ommonwealth

2259 - Chemical Check Analysis Limits,«Wrought Low Alloy and Carbon $teel
2301 - Aircraft Quality Steel Cleanliness, Magnetxc Particle Inspection Brocedure

2350 ~ Standards and Test Methods
2370 - Quality Assurance Sampling-of Carbon and Low Alloy Sbeels, Wroy
Except Forgings

Steels and Heat-and Corrosion Resistant Steels and Alloys

ght Products

arbon and Alloy

Publications: Avdilable from American Society for Testing and Materialg, 1916 Race

Stree

ASTM
ASTM
ASTM
ASTM

, Philadelphia, PA 19103.

A255 - End-Quench Test for Hardenability of Steel
E18 -.Rockwell Hardness and Rockwell Superficial Hardness of Metalhc
E112 ~ Estimating the Average Grain Size of Metals
E350< Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon Elec

Materials

trical Steel,

Ingot Iron, and Wrought Iron

ASTM

E381 - Rating Macroetched Steel

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

Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Federal Standards:

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

2.3.2 Military Standards:

3.

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

TECHNICAL REQUIREMENTS:

Copyright 1976 by Society of Automotive Engineers, Inc.

All rights reserved.

Printed in U.S.A.
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3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical
¢ methods in accordance with ASTM E350, by spectrographic methods in accordance with Federal Test
Method Standard No. 151, Method 112, or by other approved analytical methods:

min max

3.1.1 Check Analysis: Composition variations shall meet the applicable requireinents o

3.2 Condition: Coid finished having hardness not higher than 25 HRC or eguivalent exce

Carbon 0.38 - 0.43
Manganese 0.75 - 1.00
Silicon 0.20 - 0.35
Phosphorus - 0. 025
Sulfur == 0,025 -
Chromium 0.80-1.10
Molybdenum 0.15-0.25
Nickel -- 0.25

Copper - o - 0.35

f AMS 2259.

pt that tubing

# ordered hot finished shall have hardness not higher than 99 HRB or-équivalent; hardness shall be

determined in accordance . with ASTM E18.

3.3 Propertips: The product shall conform to the following requirements; hardness testing shall be per-

# formed in accordance with ASTM E18:

3.3.1 Macrosfructure: Visual examination of transverse séctions from blooms or tube
] accordgnce with ASTM E381 in hot hydrochloriciacid (1:1) at 160° - 180°F (71.1°
sufficient time to develop a well-defined macrostructure shall show no imperfecti

cracks,|

Section-Size

rounds, etched in
82. 2°C) for
bns, such as pipe,

porosity, segregation, and inclusions, detrimental to fabrication or to performance of parts.
Macrosfructure shall be equal to or better’than the following macrographs of AST]

V[ £E381;

Square Inches (Square Centimetres) Macrographg

Up to 36, incl (Up to 232, incl) S2 - R1 - C2

Ovgr 36 to 100, incl (Over 232 to 645, incl) S2-R2 - C3
Ové¢r 100 (Over 645) As agreed upgn

3.3.2 Grains$s

McQuaid-Ehn test.

ze: Predominantly 5 or finer with occasional grains as large as 3 permis

3.3.3 Harden

sible, ASTM E112,

bility: Shall be J50=6 min, and J44=9 min, determined on the standard endl-quench test speci-

] men in accordance with ASTM AZ55 except that the steel shall be normalized at 1700°F +10
(926.7°C + 5. 6) and the test specimen austenitized at 1550°F +10(843.3°C +5.6). The hardenability
test is not required on tubing which will not yield a suitable specimen but the steel from which the
tubing is made shall conform to the hardenability specified.

3.3.4 Decarburization:

3.3.4.1 Tubing ordered ground, turned, or polished shall be free from decarburization on the ground,
turned, or polished surfaces. Decarburization on tubing ID shall not exceed the maximum depth

speci

fied in Table 1.

3.3.4.2 Allowable decarburization of pierced billets, of tubing for redrawing, or of tubing ordered to
specified microstructural requirements shall be as agreed upon by purchaser and vendor.

/-\‘
NS
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3.3.4.3 Decarburization of tubing to which 3.3.4.1 or 3.3.4. 2 is not applicable shall be not greater than

shown in Table I:

TABLE I
Nominal Wall Thickness Depth of Decarburization, Inch
Inches D oD
Up to 0,109, incl 0.008 0.015
Over 0.109 to 0.203, incl ' 0.010 0.020
Over 0.203 to 0.400, incl 0.012 0. 025
Over 0.400 to 0. 600, incl 0.015 0.030
Over 0.600 to 1. 000, incl 0.017 0. 035
Over 1.000 0.020 0. 040
TABLE I (SI)
Depth of Decarburization
Nominal Wall Thickness Millimetres
Millimetres D oD
Up to 2.77 incl 0.20 0.38
Over| 2.77to 5.16 incl 0.25 0.51
Over | 5.16 to 10.16 incl 0..30 0.64
Qver [10.16 to 15. 24 incl 0. 38 0.76
Over [15. 24 to 25.40 incl 0.43 0.89
Over p5.40 0.51 1.02

3.3.4.4 Decayburization shall be measured by the microscopic method or by Rockwell Syperficial 30-N

scale [or equivalent hardness testing methodn hardened but untempered specimpns protected
during heat treatment to prevent changes in surface carbon content. Depth of ddcarburization,
when measured by a hardness method,\is defined as the perpendicular distance from the surface
to the|depth under that surface belowwhich there is no further increase in hardiess. Such
measyrements shall be far enoughiaway from any adjacent surface to be uninflugnced by any
decarpurization or lack of decarburization thereon.

3.3.4.4.1 Whep determining the depth of decarburization, it is permissible to disregard Jocal areas pro-

3.4

Qualitz;

3.4.1 Steel sth beyaircraft quality conforming to AMS 2301.

videfl the decarburization of such areas does not exceed the above limits by mdre than 0. 005 in.
(0.1B mm) and the.width is 0. 065 in. (1.65 mm) or less.

3.4.2 Tubing shall be uniform in quality and condition, shall have a finish conforming to the best practice

for high quality material and shall be suitable for use in parts required to pass magnetic particle
inspection either with or without machining of the surface. Tubing shall be smooth, clean, and free
from heavy scale or oxide, burrs, seams, tears, grooves, liminations, slivers, pits, and other
injurious conditions. Surface imperfections such as handling marks, straightening marks, light
mandrel and die marks, shallow pits, and scale pattern will not be considered injurious if the im-
perfections are removable within the tolerances specified for diameter and wall thickness but the
removal of such imperfactions is not required.

Sizes: Except when exact lengths or multiples of exact lengths are ordered, straight tubing will be
acceptable in mill lengths of 6 - 20 ft (1.8 - 6.1 m) but not more than 10% or any shipment shall be
supplied in lengths shorter than 10 ft (3 m).

Tolerances: Unless otherwise specified, tolerances shall conform to all applicable requirements of
AMS 2253,
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4.

4.1

g
4.3

4.4

4.4.

g

4.4,

g 4.5
5.
5.1

5.2
g

5.3

5.3.

g

QUALITY ASSURANCE PROVISIONS:

Responsibility for Inspection: The vendor of tubing shall supply all samples and shall be responsible
for performing all required tests. Results of such tests shall be reported to the purchaser as re-
quired by 4.4. Purchaser reserves the right to perform such confirmatory testing as he deems
necessary to ensure that the tubing conforms to the requirements of this specification.

Classification of Tests: Tests to determine conformance to all technical requirements of this specifi-
cation are classified as acceptance tests.

Sampling: Shall be in accordance with AMS 2370.

Reports:

1 The vendpr of tubing shall furnish with each shipment three copies of a report showjing the results
of tests Ibr chemical composition, macrostructure, grain size, hardenability,~and [AMS 2301
frequency-severity rating of each heat in the shipment. This report shall ificlued the purchase order
number, [heat number, material specification number and its revision letter, size, |and quantity from
each heat.

2 The vendpr of finished or semi-finished parts shall furnish withleach shipment threp copies of a
report sHowing the purchase order number, material specification number and its yevision letter,
contractqr or other direct supplier of tubing, part number, dnd quantity. When tubing for making
parts is produced or purchased by the parts vendor, that vendor shall inspect each [ot of tubing to
determinge conformance to the requirements of this specification, and shall include in the report a
statemenf that the tubing conforms, or shall include(eopies of laboratory reports sHowing the results
of tests tp determine conformance.

Resampling and Retesting: Shall be in accordance with AMS 2370.

PREPARATION FOR DELIVERY:

Identification: Tubing shall be identified in accordance with AMS 2806.

Protective| Treatment: Tubing ordered cold drawn, cold rolled, ground, turned, or polished shall be
coated with a suitable corrgsion-preventive compound prior to shipment.

Packaging:

1 Tubing shall be prepared for shipment in accordance with commercial practice to ehsure carrier
acceptande and safe transportation to the point of delivery. Packaging shall conforxr to carrier

rules and regulations applicable to the mode of transportation.

5.3.2 For direct U.S. Military procurement, packaging shall be in accordance with MIL-STD-163, Level A

8.

8.1

or Level C, as specified in the request for procurement. Commercial packaging as in 5.3.1 will be
acceptable if it meets the requirements of Level C.

ACKNOWLEDGMENT: A vendor shall mention this specification number and its revision letter in all
quotations and when acknowledging purchase orders.

REJECTIONS: Tubing not conforming to this specification or to authorized modifications will be subject
to rejection.

NOTES:

Marginal Indicia: The phi (#) symbol is used to indicate technical changes from the previous issue of
this specification.

@,
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