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Drive, Warrendale, PA 15096.
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3. TECHNICAL REQUIREMENTS:

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

Carbon
Manganese
Silicon
Phosphorus
Sulfur
Chromium
Nickel
Molybdenum
Aluminum
Copper

Tin
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Condition: [Normalized and tempered.

Casting: A|melt shall be the metal poured from a single furnace charge of 10} 000 1b (4500 kg)
or less. A [lot shall be all castings of the same part'number from one melt hefit treated
together and presented for vendor's inspection at“one time.

Test Specimgns: Chemical analysis specimens (8hall be of any convenient size, [shape, and form
for vendor's| tests. Waen chemical analysis ‘specimens are required by purchader, specimens
shall be cas{ to a size, shape, and form ‘agreed upon by purchaser and vendof.

Heat Treatment: Castings shall be niormalized by heating to 1850°F + 25 (1010PC * 15), hold-
ing at heat for not less than 1 hr per inch (25 mm) of maximum section thicknless but in no
case less th4n 30 min., and cooling in air and tempered by heating to a tempefature not
lower than 1f100°F (595°C), holding at heat for the proper time to produce the|specified hard-
ness, and cqoling in air.

Properties: |Castings §hall conform to the following requirements:

Hardness:| 217/-\.24& HB or equivalent, determined in accordance with ASTM E10.

Response fo-Heat Treatment: Specimens from castings 0.375 in. (9.50 mm) gnd under in
section thickness and 0.375 in. * 0.010 (9.50 mm * 0.25) thick specimens cut from thicker
sections of a casting shall have hardness of 35- 45 HRC or equivalent, determined in accord-
ance with ASTM E18, after being heated to 1750°F * 10 (955°C * 5), held at heat for

15 - 45 min., and cooled in still air.

Quality : —

.1 Castings, as received by purchaser, shall be uniform in quality and condition, sound, and
free from foreign materials and from internal and external imperfections detrimental to
usage of the castings.

-1.1 Castings shall have smooth surfaces and shall be well cleaned. Metallic shot or grit shall
not be used for final cleaning, unless otherwise permitted by purchaser.
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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 technique, 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.

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

Radiographic, magnetic particle, fluorescent penetrant, and other quality standards shall be
as agreed upon by purchaser and vendor. ASTM E446 may be used to define radiographic
acceptance standards.

Castings shall not be repaired by peening, plugging, welding, or other methods without

. P P 1
written permisstron—trom parcmasers

3.7.5.1 When| permitted in writing by purchaser, defects in castings may beyremoved and the
] castings repaired by welding in accordance with AMS 2694.

4. QUALITY IASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of castings shall supply all samples for vendor's
0 tests and| shall be responsible for performing all required tests. Results of| such tests shall
be reported to the purchaser as required by 4.5. Pufechaser reserves the right to sample

and to perform such confirmatory testing as he deems. necessary to ensure fhat the castings
conform the requirements of this specification.

Classification of Tests:

.2.1 Acceptgnce Tests: Tests to determine -¢onformance to all technical requir¢ments of this
specifidation are classified as acceptance tests and shall be performed on ¢ach melt,

specification are classified as preproduction tests and shall be performed ¢n the first-article
shipment of a casting to a purchaser, when a change in material or proce sing requires re-
approvgl as in 4.4.2, and\When purchaser deems confirmatory testing to He required.

Preproduction Tests: Tests to-determine conformance to all technical req}irements of this

-2.2.1 For direct U.S. Military procurement, substantiating test data and, wheh requested, pre-
] prodyction test material shall be submitted to the cognizant agency as djrected by the pro-
curing activity,)the contracting officer, or the request for procurement
.3 Sampling{ Shall be in accordance with the following:

.3.1 Two chemicalamalysis Specimens T accordance wWith 3.4 and/or 4 casting from each melt.

.3.2 Two preproduction castings in accordance with 4.4.1 of each part number.

.4 Approval:

.4.1 Sample castings from new or reworked patterns and the casting procedure shall be approved
by purchaser before castings for production use are supplied, unless such approval be
waived.

Vendor shall establish for production of sample castings of each part number parameters

for the control factors of processing which will produce acceptable castings; these shall consti-
tute the approved casting procedure and shall be used for producing production castings.
If necessary to make any change in parameters for the control factors of processing, vendor
shall submit for reapproval a statement of the proposed changes in processing and, when
requested, sample castings. Production castings incorporating the revised operations shall
not be shipped prior to receipt of reapproval. '
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Fluxing o

Solidificat

4.4.2.1 Control factors for producing castings include, but are not limited to, the following:

Type of furnace
Furnace atmosphere

r deoxidation procedure

Gating and risering practices

Pouring temperature (variation of *50°F (+30°C) from the established limit -
is permissible)

ion and cooling procedures

Normalizing and tempering heat treatments
Cleaning operations
Methods of routine inspection

.2.1.1 Any of
propriet
Paramet

(32}

Reports:
The vendor

and the res

the above control factors of processing for which parameters are:d
ary by the vendor may be assigned a code designation. Each variat
ers shall te assigned a modified code designation.

of castings shall furnish with each shipment three copies of a rep

results of tests for chemical composition of at least one casting from each melt

ilts of tests on castings or specimens cut from castings to determi

to the spe
include the
from each

The vendor
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supplier of
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represented
clude in the]
tory reports

C;Eed hardriess and response to heat treatment requirements.

Resampling anld Retesting:

This

urchase order number, melt number, AMS)5351D, part number, and quantity

1t.
of finished or semi-finished parts shall furnish with each shipmen

Pastings, part number, and quantity. When castings for making p
rchased by the parts vendori that vendor shall inspect castings f
to determine conformance (to the requirements of this specification
report a statement that the castings conform, or shall include cof
showing the results of tests to determine conformance.
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al specimens f
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additional test

PREPARATION

disposition of the castings may be based on the results of testing
br each original nonconforming specimen.
fied requiréments shall be cause for rejection of the castings repr
ing shall\be permitted. Results of all tests shall be reported.

FORDELIVERY :
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If (any specimen used in the above tests fails to meef the specified
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Identification:

Packaging:

in 5.2.1 will

Castings shall be identified in accordance with AMS 2804.

Castings shall be prepared for shipment in accordance with commercial practice and in com-
pliance with applicable rules and regulations pertaining to the handling, packaging, and

transportation of the castings to ensure carrier acceptance and safe delivery.
shall conform to carrier rules and regulations applicable to the -mode of transportation.

For direct U.S. Military procurement. packaging shall be in accordance with MIL-STD-794,
Level A or Level C, as specified in the request for procurement.

Commercial
be acceptable if it meets the requirements of Level C.

Packaging

packaging as
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