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2.1.2 Aerospace Standards:

AS 1182 - Standard Machining Allowance, Aircraft Quality and Premium
Quality Steel Products

2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1976 Race Street, Philadelphia, PA 19103.

ASTM A255 - End-Quench Test for Hardenability of Steel
ASTM A370 - Mechanical Testing of Steel Products

ASTM E112 - Determining Average Grain Size

ASTM E35Q—- Chemical Analysis of Carbon Steel, Low=Alloy Steel, Sjlicon
Electrical Steel, Ingot Iron, and Wrought Iron
ASTM E381 - Macroetch Testing, Inspection, and Rating Steel Pnodu¢ts
Comprising Bars, Billets, Blooms, and Forgings

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

2.3.1 Militany Standards:

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and|Storage
3. TECHNICAL [REQUIREMENTS:

Tr
-

3.1 Composition: Shall conform to the following percentages by weigh
etermindd by wet chemical methods in“accordance with ASTM E350 o
spectrographic or other analyticalimethods approved by purchaser:

3
o
<

min max
Carbon 0.38 - 0.43
Mangdnese 0.75 - 1.00
Silicon 0.15 - 0.35
Phosphorus -- 0.025
Sul fur -- 0.025
Chromium 0.80 - 1.10
Molybdenum 0.15 - 0.25
Nickel -- 0.25
Copper 835

3.1.1 Check Analysis: Composition variations shall meet the applicable
requirements of AMS 2259.

3.2 Condition: Cold finished having hardness not higher than 25 HRC, or

@ ‘equivalent, except that tubing ordered hot finished and annealed shall have
hardness not higher than 99 HRB, or equivalent; hardness shall be determined
in accordance with ASTM A370.

3.3 Properties: Tubing shall conform to the following requirements; hardness
tes%ing shall be performed in accordance with ASTM A370:

O
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3.3.1

3.3.1.1
9

3.3.2

3.3.3

3.3.4
3.3.4.1

Macrostructure: Visual examination of transverse sections from blooms or
Tube rounds, etched in accordance with ASTM E381 in hot hydrochloric acid
(1:1) at 160° - 180°F (70° - 80°C) for sufficient time to develop a
well-defined macrostructure shall show no pipe or cracks. Except as
specified in 3.3.1.1, porosity, segregation, inclusions, and other
imperfections shall be no worse than the following macrographs of

ASTM E381:

Section Size

Square Inches Square Centimetres Macrographs
Up to 36, incl Up to 230, incl S2 - Rl - C2
Ovelr 36 to 100, incl Over 230 to 645, incl 2 - R2 -C3

100 Over 645 s agreed upon

IIf tubes are produced directly from ingots or large‘bloomg, transverse
ctions may be taken from tubes rather than tube(rounds.
acrostructure standards for such tubes shall beras agreed upon by
urchaser and vendor.

Grdin Size: Predominantly 5 or finer with)occasional graing as large as 3
permissible, determined in accordance with ASTM E112.

Handenability: Shall be J50=6 min, détermined on the standard end-quench
teqt specimen in accordance with ASTM A255 except that the gteel shall be
nofmalized at 1700°F + 10 (925°C;+ 5) and the test specimen|austenitized
at|1550°F + 10 (845°C + 5). The“hardenability test is not r quired on
tulling which will not yield.@ suitable specimen but the ste¢l from which
the tubing is made shall conform to the hardenability speci jed.

De¢arburization:

Tubing ordered @round, turned, or polished shall be free from
ecarburization on the ground, turned, or polished surfaces.
ecarburization on tubing ID shall not exceed the maximum| depth
pecifieddin Table I.

3.3.4.2 MAllowable decarburization of pierced billets, of tube rouhds and tubing

or'rédrawing or forging, or of tubing ordered to specifipd
ierostructural reauirements shall be as agreed upon by purchaser and
vendor.
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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 1
Nominal Wall Thickness Depth of Decarburization, Inch
Inches ID 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—te—0+-6005,—inel 0015 69030
Over |0.600 to 1.000, incl 0.017 0,035
Over|1.000 0.020 0.040
TABLE I (SI)
Nominal Wall Thickness Depth of Decarblrization, Mjllimetres
Millimetres ID oD
Up to 2.75, incl 0.20 0.38
Over| 2.75 to 5.00, incl 0.25 0.50
Over| 5.00 to 10.00, incl 0.30 0.62
Over(10.00 to 15.00, incl 0.38 0.75
Over (15.00 to 25.00, dincl 0.42 0.88
Over|25.00 0.50 1.00
3.3.4.4 Decatburization shall be measured by the microscopic method or by
Rockwell Superficial 30-N scale or equivalent hardness testing method on
hardened but untempered specimens protected during heat treatment to
prevent changes in surface carbon content. Depth of decarburjzation,
when |measured by a hardness method, is defined as the perpendjcular
distance from the surface to the depth under that surface belpw which
there is no further increase in hardness. Such measurements $hall be
far enough away-from any adjacent surface to be uninfluenced by any
decarburization or lTack of decarburization thereon.
3.3.4.4.1 When determining the depth of decarburization, it is permisgible to
digregard local areas provided the decarburization of such areas does
no oACeed 1 ADOVEe et Dy O Ta—0-60 i v

width is 0.065 in. (1.65 mm) or less.
3.4 Quality:
3.4.1 Steel shall be aircraft quality conforming to AMS 2301.

3.4.2

) and the

Tubing, as received by purchaser, shall be uniform in quality and

@ condition, sound, and free from foreign materials and from imperfections

detrimental to usage of the tubing.
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3.4.2

3.4.2

3.5

.1 Tubing ordered ground, turned, or polished shall be free from seams,
laps, tears, and cracks open to the ground, turned, or polished surfaces.

.2 Tubing ordered to surface conditions other than ground, turned, or
polished shall, after removal of the standard machining allowance, be
free from seams, laps, tears, cracks, and other imperfections exposed to

the machined surfaces.

Standard machining allowance shall

accordance with AS 1182,

Sizes

: Except when exact lengths or multiples of exact length

be in

s are ordered,

tubing will be acceptable in mi1l lengths of.6 -.20 ft (2 - 6 m) but not

3.6

MAM 2]

4. Q

more

10 ft

Toler

UALIT
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ances: Shall conform to all applicable requirements-of A

P53,
Y ASSURANCE PROVISIONS:
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)
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for v
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by 4.
confi
the r
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rmatory testing deemed necessary.to ensure that the tubin
equirements of this specification.
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rements of this specification are classified as acceptand
be performed on each heat or 1ot as applicable.

ing: Shall be in accordance with AMS 2370,

ts:
vendor of “tubing shall furnish with each shipment a repq
1ts oftests for chemical composition, macrostructure, d

denabiilty, and frequency-severity cleanliness rating of |
5 report shall include the purchase order number, heat ny

6381D, size, and quantity.

rter than

MS 2253 or

ply all samples
required
er as required

g conforms to

1 technical
e tests and

rt showing the
rain size,
each heat.
mber,

The vendor of finished or semi-finished parts shall furnish with each
shipment a report showing the purchase order number, AMS 6381D, 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 1ot 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.

Shall be in accordance with AMS 2370.
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