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2.3.1 Federal Standards:

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

3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical meth-
ods 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:

d min max
Carbon 0.28 - 0.33
'l\/fa*nga‘noeo 045 0 65

. Silicon 0.55 - 0.75
Phosphorous - 0.025
Sulfur - 0.025
Chromium 1.00 - 1.50
Molybdenum 0.40 - 0.60
Vanadium 0.20 - 0.30
Nickel - 0.25
Copper - 0.35

3.1.1 Check Anal

3.2 Condition: ]
§  be determin

ysis: Composition variations shall meet the applicable requirements of 4

AMS 2259.

"he product shall be supplied in the following condition; hardness and tenslile strength shall

ed in accordance with ASTM A370:

3.2.1 Bars:
3.2.1.1 Bars 0.500 In. (12.70 mm) and Underin"Nominal Diameter or Distance Between [Parallel Sides:
g Cold finished having tensile strengthlnot higher than 125,000 psi (862 MPa) or eqpiivalent hardness.
3.2.1.2 Bars Over 0.500 In. (12,70 mm). in Nominal Diameter or Distance Between Parallel Sides: Hot
finished having hardness not'higher than 241 HB or equivalent except that bars oxdered cold finished
may haye hardness as high-as 248 HB or equivalent.

3.2.2 Forgings:

3.2.3 Mechanica]

Annealed haying hardness not higher than 241 HB or equivalent.

| Tubing:>Cold finished having hardness not higher than 25 HRC or equivalent except that

d tubing ordg

bred hot finished shall have hardness not higher than 99 HRB or equivalen

-

3.2.4 Forging Stockr—As ordered by theforging mmamufacturers

3.3

#  formed in accordance with ASTM A370:

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

3.3.1 Macrostructure: Visual examination of transverse sections from bars, billets, forging stock, and

tube rounds or tubes, etched in accordance with ASTM E381 in hot hydrochloric acid (1:1) at 160° -
180°F (71.1° - 82.2°C) for sufficient time to develop a well-defined macrostructure, shall show no
g injurious imperfections such as pipe, cracks, porosity, segregation, and inclusions detrimental to

fabrication or to performance of parts.

to or better than the following macrographs of ASTM E381:

Except as specified in 3. 3. 3.1, macrostructure shall be equal

O

O
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3.3.1 (Cont'd.)

Section Size

Square Inches (Square Centimetres) Macrographs
Up to 36, incl (Up to 232, incl) S2 -R1-C2
Over 36 to 100, incl (Over 232 to 645, incl) 82 -R2 -C3
Over 100 , (Over 645) As agreed upon

3.3.1.1 Macrostructure of Tubes: If tubes are produced directly from ingots or large blooms, transverse
g sections may be taken from tubes rather than tube rounds and macrostructure standards shall be
as agreed upon by purchaser and Vendor.

3.3.2 Grain SizefPredomtrantly 5 or finer withh occastomal graimsas targe s 3 permissiple, ASTM E112,
McQuaid-Ehn test.

3.3.3 Decarburitation:

3.3.3.1 Bars arld tubing ordered ground, turned, or polished shall be free from decarbuifization on the
ground,| turned, or polished surfaces. Decarburization on tubing'ID shall not ex¢eed the maximum
g depth specified in Table II.

3.3.3.2 Allowaljle decarburization of bars, billets, and tube rounds ordered for redrawing or forging or
‘ g to specified microstructural requirements shall be as agreed upon by purchaser aind vendor.

3.3.3.3 Decarburization of bars to which 3.3.3.1 or 3. 3.8:2"is not applicable shall be ngt greater than
shown ip Table I.

TABLE I
Nominal Diameter or Distance Depth of
Between Parallel\Sides Decarburization
Inches Inch
Up~t0°'0. 375, incl 0.015
Over 0.875"to 0.500, incl 0.017
Over 0. 500 to 0,625, incl 0. 019
Over 6. 625 to 1. 000, incl - 0,022
Over 1,000 to 1,500, incl 0.025
Over 1.500 to 2.000, incl 0.030
Over 2.000 to 2,500, incl 0.035
Over 2.500 to 3. 000, incl 0.040
Over 3.000 to 4.000, incl 0.045
TABLE I (SI)
Nominal Diameter or Distance Depth of
Between Parallel Sides , Decarburization
Millimetres Millimetres .
Up to 9.52, incl -0.38
Over 9.52 to 12.70, incl 0.43
Over 12.70 to 15,88, incl 0.48
Over 15.88 to 25.40, incl 0.56
Over 25.40 to 38.10, incl 0. 64
Over 38.10 to 50. 80, incl 0.76
Over 50.80 to 63,50, incl 0. 89
Over 63.50 to 76,20, incl 1.02

Over 76.20 to 101.60, incl 1.14
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3.3.3.3.1 Limits for depth of decarburization of bars over 4.000 in (101. 60 mm) in nominal diameter or
distance between parallel sides shall be as agreed upon by purchaser and vendor.

3.3.3.4 Decarburization of tubing to which 3.3.3.1 or 3. 3. 3.2 is not applicable shall be not greater than

shown in Table II.

g TABLE II
Nominal Wall Thickness Depth of Decarburization
Inches Inch
’ D. oD

Up to 0.109, incl 0. 008 0. 020

OVver 0. 10910 0. 203, 1ot 0. 010 0.025

Over 0.203 to 0.400, incl 0.012 0.030

Over 0. 400 to 0. 600, incl 0.015 0.035

Over 0.600 to 1. 000, incl 0.017 0. 040

Over 1. 000 0. 020 0..045.

Millimetres

Up to 2.77,
Over 2.77 to 5.16,
Over 5.16 to 10.16,
Over 10. 16 to 15, 24,
Over 15,24 to 25. 40,
Over 25.40

TABLE II (ST)

Nominal Wall Thickness

incl
incl
incl
incl
incl

Depth of Decarburization

Millimetres

D 0D
0020 0.51
0.25 0. 64
0. 30 0.76
0.38 0. 89
0.43 1.02
0.51 1.14

3.3.3.5 Decarbyurization shall be measuréd by the microscopic method or by Rockwell Superficial 30-N

scale o1 equivalent hardness testing method on hardened but untempered specime
ing heat{treatment to prevent-changes in surface carbon content.
measuré¢d by a hardness method, is defined as the perpendicular distance from th
depth urlder that surface ‘below which there is no further increase in hardness.
shall be|far enough away from any adjacent surface to be uninfluenced by any dec3

lack of decarburization thereon.

3.3.3.5.1 When

(0.13

etermining the depth of decarburization, it is permissible to disregard I
vided the decarburization of such areas does not exceed the above limits by moq

Depth of decarH

S

hs protected dur-
urization, when

e surface to the
ich measurements
irburization or

cal areas pro-
e than 0. 005 in.

3.3.4 Response to Heat Treatment: Test specimens as in 4.3.3 heated to 1750°F + 25 (954.4°C + 14),
held at heat for 60 - 90 min., and cooled in still air, reheated to 1100°F + 15 (593.3°C + 8. 3), held
at heat for 6 hr + 0.25, and cooled in air shall have hardness at the center of the test specimen not
lower than 331 HB or equivalent for sections 2 in. (51 mm) and under and not lower than 302 HB or
equivalent for 4 in..(102 mm) sections.

3.4 Quality:

3.4.1 Steel shall be aircraft quality conforming to AMS 2301,

3.4.2 The product shall be uniform in quality and condition, clean, sound, and free from foreign materials
and from internal and external imperfections detrimental to fabrication or to performance of parts.

O

@
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3.4.2.1 Bars and tubing ordered ground, turned, or polished shall be free from seams, laps, tears, and

1] cracks open to the ground, turned, or polished surfaces.

3.4.2.2 Product ordered to surface conditions other than ground, turned, or polished shall, after removal

AS 1182.

of the standard machining allowance, be free from seams, laps, tears, cracks, and other defects
exposed to the machined surfaces. Standard machining allowance shall be in accordance with

3.5 Sizes: Except when exact lengths or multiples of exact lengths are ordered, straight bars and tubing

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

will be acceptable in mill lengths of 6 - 20 ft (1. 8 ~ 6.1 m) but not more than 10% of any shipment shall

quirements of the

3.6 Tolerances: Unless otherwise specified, bolerancesbshall conform to all applicable re
following:

#3.6.1 Bars: AMS 2251.

#3.6.2 Mechanical| Tubing: AMS 2253.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibilify for Inspection: The vendor of the product shall supply all samples and

sible for performing all required tests. Results of such tests. shall be reported to the

g required by 4.5. Purchaser reserves the right to perfornicsich confirmatory testing
sary to assure that the product conforms to the requirements of this specification.

4.2 Classificatioh of Tests: Tests to determine conformiance to all technical requirements

1] tion are claspified as acceptance or routine contrel“tests.
4.3 Sampling: Shall be in accordance with the following:

@# 4.3.1 Bars and Mechanical Tubing: AMS 2370

g 4.3.2 Forgings and Forging Stock: AMS'2372.

4.3.3 Specimens for response to heat treatment (3. 3. 1) shall be not shorter than twice the
tance betwelen parallel sides or 6 in. (152 mm), whichever is less, and shall have th

102 mm), ipcl, in diameter or distance between parallel sides shall be reduced to 2.
(50.8 mm 4 0. 3){and sections over 4 in. (102 mm) shall be reduced to 4. 00 in. + 0.0

tion of the product fremi which they were cut except that sections over 2 in. to 4 in. (

shall be respon-
purchaser as
hs he deems neces-

of this specifica-

diameter or dis-

b full cross sec~
pver 51 mm to

00 in, +0.01

| (101.6 mm + 0.3).

4.3.4 Specimens for-macrostructure testing (3.3, 1) shall represent the full eross-section of stock taken

g from the top and bottom of at least the first, middle, and last usable ingots of each heat. Samples
shall be full cross-sectional specimens obtained from the finished billet or suitable rerolled product.

# 4.4 Approval: When specified, approval and control of forgings shall be in accordance with AMS 2375.

4.5 Reports:

4.5.1 The vendor of the product shall furnish with each shipment three copies of a report of the results of
tests for chemical composition, response to heat treatment, grain size, macrostructure, and AMS 2301

frequency-severity rating of each heat in the shipment. This report shall include the purchase order
number, heat number, material specification number and its revision letter, size, and quantity from

each heat. If forgings are supplied, the part number and the size and melt source of stock used to

make the forgings shall also be included.
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