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3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical
methods in accordance with ASTM E353, by spectrographic methods in accordance with Federal
Test Method Standard No. 151, Method 112, or by other approved analytical methods:

g

3.2

3.3

Condition:

from a mas

min max
Carbon 0.08 - 0.15
Manganese 0.40- 1,10
Siticon 075
Phosphorus - 0.04
Sulfur - 0.03
Chromium 14.50 - 15.50
Nickel 3.50 - 4.50
Molybdenum 2.00 - 2.60
Nitrogen 0.05 - 0.13
Carbon + Nitrogen 0.15 - 0.25
Solution heat-treated.
Casting: Cgstings shall be poured either from remelted metal from a master heat or directly
r heat. In either case, metal for casting shall be qualified as in 3.4. Al master .
heat is refined metal of a single furnace charge or metal blended as in 3.3.1. Gates,| sprues,

risers, and|rejected castings shall be used only. i preparation of master heats; they ghall not be
remelted difrectly, without refining, for pouring of castings.

3.3.1 Unless piiohibited by purchaser, metalfrom two or more master heats méy be bienﬂed,
provided [that the composition of each.mraster heat to be blended is within the limits

g

3.4

and that
and pig m
ingot or
sidered

e total weight of metal in-the blend does not exceed 10,000 1b (4540 kg).

ig. When two or more master heats are blended, the resultant blend shal
master heat.

ay be blended togethet, shot may be blended, but shot shall not be blended

of 3.1
Ingot
with

| be con-

Master Healt Qualification: Each master heat shall be qualified by evaluation of chemlical analysis

and tensile
considered
quirements
final qualifi

test specimens conforming to 3. 4.1 and 3. 4.2, respectively. A master h

at may be

onditionally qualified if vendor's test results show conformance to all apglicable re-
of this specification. However, except when purchaser waives confirmatqry testing,
ation shall be based on purchaser's test results. Conditional qualificatiop of a master

heat shall not be cons‘rued as a guarantee of acceptance of castings poured therefrom.

3.4.1 Chemical Analysis Specimens: Shall be of any convenient size, shape, and form for vendor's
tests. When chemical analysis specimens are required by purchaser, specimens shall be

cast to a

size, share, and form agreed upon by purchaser and vendor.

Tensile Test Specimens: Shall be cast from remelted metal from each mastef heat except when

castings are poured directly from a master heat, in which case the tensile test specimens shall |

also be poured directly from the master heat. Specimens shall be of standard proportions in

accordance with ASTM A370 with 0. 250 in. (6.35 mm) diameter at the reduced parallel gage
section. They shall be cast to size or shall be cast oversize and subsequently machined to

0.250 in.

(6.35 mm) diameter. Center gating may be used.

@
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3.5 Heat Treatment: Castings and separately-cast tensile test specimens shall be solution heat
§ treated by heating to a temperature within the range 1875° - 1925°F (1023.9°~ 1051. 7°C),
holding at the selected temperature within 1250F (£14°C) for not less than 1 hr per inch (25 mm)
of section thickness, and cooling rapidly in air for castings with all sections 1 in. (25 mm) or
less in thickness and in water or oil for castings with any section greater than 1 in. (25 mm)
in thickness.

3.6 Properties: Castings and representative test specimens shall conform to the following re-
quirements; hardness and tensile testing shall be performed in accordance with ASTM A370:

3.6.1 Castings As Solution Heat Treated: ~

3.6.1.1 Hardness: Not higher than 39 HRC or equivalent.

3.6.2 Aftg
g  accd
requirements of 3.6.2.1 and 3.6.2. 2 after being austenite conditioned by heafing to a temper-
aturle within the range 17500 - 1825°F (954.4° - 996. 1°C), holding at(the’ sele¢ted temperature
within $259F (£14°C) for not less than 1 hr per inch (25 mm) of cross~section thickness, and
quenching in water or otherwise cooling as rapidly as possible toyroom temperature, cooling
to =L0QOF (-73.30C) or lower, holding at this temperature for-not less than 3 hr, warming in
air fo room temperature, and tempered by heating to 850%F 125 (454.4°C T 14), holding at
heat for not less than 3 hr, and cooling in air.

3.6.2.1 parately-Cast Test Specimens:

3.6.2.1.1 |Tensile Properties:

Tensile Strength, min 200,000 psi (1379 MPa)
Yield Strength at 0.2% Offset, min 150,000 psi (1034 NIPa)
Elongation in 1 in, (25.4 mm) or 4D, min 8%

3.6.2.1.2 |Hardness: Not lower than40 HRC or equivalent.
3.6.2.2 (Chpstings:
3.6.2.2.1 |Hardness: Not lower than 40 HRC or equivalent.

3.6.2.2.2 | Tensile Properties: When specified on the drawing or when agreed upon py purchaser
] and vendor, tensile test specimens conforming to ASTM A370 shall be machined from
castings selected at random from each master heat. Size, number, and location of
guch specimens and required properties shall be as shown on the drawing or as agreed upon
guirem ine pified in AMS 2360.

..... Drobe e en ma nea 3 RC

3.7 Quality:

3.7.1 Castings shall be uniform in quality and condition, sound, and free from foreign materials
and from internal and external imperfections detrimental to fabrication or to performance
of parts. Castings shall have smooth surfaces and shall be well cleaned. Metallic shot
or grit shall not be used for final cleaning, unless otherwise permitted.
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3.7.2 Castings shall be produced under radiographic control, unless otherwise specified. This
] control shall consist of radiographic examination of castings in accordance with AMS 2635
until proper foundry ‘echnique, which will produce castings free from harmful internal im-
perfections, is established for each part number and of production castings as necessary to
ensure maintenance of satisfactory quality.

3.7.3 When specified, castings shall be subject to magnetic particle inspection in accordance with
AMS 2640 and/or to fluorescent penetrant inspection in accordance with AMS 2645.

3.7.4 Radiographic, magnetic particle, fluorescent penetrant, and other quality standards shall be
#  as agreed upon by purchaser and vendor.

3.7.5 out written
g

3.7.5.1 When pegrmitted in writing by purchaser, defects in castings may be removed and [the castings
] repaired by welding provided the weld repair area has properties comparable to those of the
parent metal. Repair welds shall be subjected to the same inspection procedures|and
acceptance standards required of the casting and the weld repair area shall be sujtably
marked [to facilitate inspection. The repair welding shall be pérformed prior to any heat
treamel\t and nondestructive testing specified herein.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of castings‘@hall supply all samples and shall be
# responsible for performing all required tests. Results of such tests shall be reported to the
purchaser ag required by 4.5. Purchaser reservés the right to perform such confirmatory
testing as he] deems necessary to ensure that the“castings conform to the requirements of this
specification.

4.2 (Classification of Tests: Tests to determine conformance to all technical requirements of this
g specification are classified as acceptance or routine control rests.

.1 For direcq U.S. Military procurement, qualification test material and supporting test data
shall be sybmitted to the cognizant qualification agency as directed by the request fdr pro-
curement,| the procuring-activity, or the contracting officer.

= N

4.3 Sampling: all be in-accordance with the following:

4.3.1 Two chemjcal'dnalysis specimens in accordance with 3.4.1 and/or a casting from erch
] master heat

4.3.2 Three tensile test specimens in accordance with 3.4. 2 from each master heat, when
g  requested.

§ 4.3.3 Two preproduction castings in accordance with 4.4. 1 of each part number.

4.3.4 One casting from each master heat when properties of specimens machined from castings are
§  required.

4.4 Approval:
4.4.1 Sample castings from new or reworked master patterns and the casting procedure shall be

approved by purchaser before castings for production use are supplied, unless such approval
be waived.
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