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2.2 ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-

wet chemical
other analytical

ents of AMS 2259.

2959 or www.astm.org.
ASTM A 370 Mechanical Testing of Steel Products
ASTM E 112 Determining Average Grain Size
ASTM E 350 Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon Electrical
Steel Ingn’r lran_and Wral lgh’r lron
ASTM & 384 Microindentation Hardness of Materials
ASTM & 1444 Magnetic Particle Examination
3. TECHNIGAL REQUIREMENTS:
3.1 Composition:
Shall cgnform to the percentages by weight shown in Table 1, determined by
methodk in accordance with ASTM E 350, by spectrochemical methods, or by
methodp acceptable to purchaser.
TABLE 1 - Composition
Element min max
Carbon 0.28 0.33
Manganese 0.40 0.60
Silicon 0.15 0.35
Phosphorus -- 0.025
Sulfur -- 0.025
Chromium 0.80 1.10
Molybdenum 0.15 0.25
NiCkel -- 0.25
Copper -- 0.35
3.1.1  Check Analysis: Composition variations shall meet the applicable requireme
3.2 Conditign:
Hardened by quenching from a temperature within the range 1500 to 1600 °F (816 to 871 °C)
and tempered to meet the requirements of 3.4.1.
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 heat
treatment. A light polish to improve surface appearance may be employed after final heat

treatme

nt.
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3.4 Properties:

Tubing shall conform to the following requirements; tensile testing shall be performed in
accordance with ASTM A 370:

3.4.1 Tensil

e Properties: Shall be as shown in Table 2.

TABLE 2 - Minimum Tensile Properties

B

Property Vatue
Tensile Strength 125.0 ksi (862 MPa)
Yield Strength at 0.2% Offset 100.0 ksi (689 MPa)
Elongation in 2 inches (50.8 mm), Full 12%

Flongation in 2 inches (50.8mm), Tube Strip 7%

3.4.2 Avera
ASTM
3.4.3 Decar
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ge Grain Size: Shall be ASTM No. 5 or finer, determined in accordand
E 112.

burization:
nd, turned, or polished surfaces. Decarburization on tubing ID shall n
imum depth specified in Table 3.

cified microstructural requirements shall be as agreed upon by purcha

ng to which 3.4.3,1ver 3.4.3.2 is not applicable shall be free from com
arburization. Partial/decarburization shall be not greater than shown ir

TABLEE 3A - Maximum Decarburization, Inch/Pound Units

e with

ng ordered ground, turned, or polished shall be free from decarburization on the

bt exceed the

vable decarburization of pierced billets, of tubing for redrawing, or of fubing ordered to

ser and vendor.

plete
Table 3.

Depth of Partial  Depth of Partial  Depth jof Partial
Naminal Wall Decarburization  Decarburization  Decarhburization
Thickness (T) Inch Inch Inch

Inch 1D oD IDHOD
Up to 0.040, incl 0.18T 0.18T 0.25T
Over 0.040 to 0.050, incl 0.009 0.009 0.012
Over 0.050 to 0.070, incl 0.010 0.010 0.014
Over 0.070 to 0.080, incl 0.012 0.012 0.016
Over 0.080 to 0.090, incl 0.014 0.014 0.018
Over 0.090 to 0.100, incl 0.015 0.015 0.020
Over 0.100 to 0.150, incl 0.017 0.017 0.022
Over 0.150 to 0.188, incl 0.020 0.020 0.026
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TABLE 3B - Maximum Decarburization, Sl Units

Depth of Partial Depth of Partial
Decarburization Decarburization
Millimeter Millimeter
ID oD

Depth o
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Thickness

Millimeters ID+
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ver 2.54 to 3.81, incl
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0.25 0.25
0.30 0.30
0.36 0.36
0.38 0.38
0.43 0.43
0.51 0.51

(
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.51
.56
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3.5 Quality:

Tubing,
finish cq

arburization shall be measured by the microscopictmethod, by HR30N
ng method, or by a traverse method using micréhardness testing in a
M E 384. The hardness method(s) shall be cenducted on a hardeneq
cimen protected during heat treatment to prevent changes in surface ¢
th of decarburization, when measured by a hardness method, is defin
endicular distance from the surface to,the depth under that surface b
Urther increase in hardness. Such:measurements shall be far enough
cent surface to be uninfluenced.by decarburization on the adjacent s\
ute, the depth of decarburization determined using the microhardness
| govern.

hen determining the dépth of decarburization, it is permissible to disrg
pvided the decarburization of such areas does not exceed the above |
DOS inch (0.13 mmy)'and the width is 0.065 inch (1.65 mm) or less.

as received by purchaser, shall be uniform in quality and condition ar
nforming to the best practice for high quality aircraft tubing. It shall beg

from he

| scale hardness
ccordance with

| but untempered
arbon content.

ed as the

elow which there is
away from any
rface. In case of
traverse method

gard local areas

mits by more than

d shall have a
smooth and free

vy scale or oxide, burrs, seams, tears, grooves, laminations, slivers

pits, and other

imperfections detrimental to usage of the tubing. 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 imperfections are removable within the tolerances specified for wall
thickness, but removal of such imperfections is not required.

3.5.1 Steel shall be aircraft quality conforming to AMS 2301.

3.5.2 When specified, the tubing, either with or without machining of the surfaces, shall be
subjected to magnetic particle inspection in accordance with ASTM E 1444. Standards for
acceptance shall be as agreed upon by purchaser and vendor.
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3.6 Tolerances:

Shall conform to all applicable requirements of AMS 2253.

4. QUALITY
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nical requirements are acceptance tests and shall be performed on ez
Dle.

g and Testing:

in accordance with AMS 2370.

dor of the tubing shall furnish-with each shipment a report showing th
bosition and frequency-severity cleanliness rating of each heat and fo
rage grain size of each lot, and stating that the product conforms to th
nents. This report shall include the purchase order number, heat and
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pling and Retesting:

in aceordance with AMS 2370.

5. PREPAR

to perform any
specified

ch heat or lot as

e results of tests
- tensile properties
e other technical
ot numbers, AMS

ATMON FOR DELIVERY:

5.1 Sizes:

Except when exact lengths or multiples of exact lengths are ordered, straight tubing will be
acceptable in mill lengths of 6 to 20 feet (1.8 to 6.1 m) but not more than 10% of any shipment

shall be

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

5.2 Identification:

Shall be in accordance with AMS 2807.
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