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2,3 U.S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Federal Standards:

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

2:3.2 Military Standards:

MIL-ETﬁ-?9#—-—?arts—and—EquipmEnt7—PrUceﬂurEs—tUr—PaUngtﬁg_hnd Packing of
3. TECHNICAL REQUIREMENTS:

3.1 ComEosEtion: Shall conform to the following percentages by welght,
determined by wet chemical methods in accordance with “ASTM E354, by
spectrpgraphic methods in accordance with Federal /Test Method $tandard
No. 15f, Method 112, or by other analytical metheds approved by purchaser:

min max
Carbon - 0.12
Manganese - 1.00
Silicon - 1.00
Phosphorus —— 0.030
Sulfur - 0.030
Molybdenum 26.00 - 30.00
Iron 4.00 - 7.00
Vanadium 0.20 - 0.60
Chromium —— 1.00
Cobalt - 2.50
Nickel remainder

3.2 Conditlion: As cast.

3.3 Castingg: Castings shall be poured either from remelted metal from a master
heat of directly from a master heat. In either case, metal fo} casting

shall pe.qualified as in 3.4.

3.3.1 A master heat is refined metal of a single furnace charge or is metal
blended as in 3.3.2. Gates, sprues, risers, and rejected castings shall
be used only in preparation of master heats; they shall not be remelted
directly, without refining, for pouring of castings.

3.3.2 Unless prohibited by purchaser, metal from two or more master heats may be

blended provided that the composition of each master heat to be blended is
within the limits of 3.1 and that the total weight of metal blended does
not exceed 10,000 1lb (4500 kg). Ingot and pig may be blended together,
shot may be blended, but shot shall not be blended with ingot or pig.

When two or more master heats are blended, the resultant blend shall be
considered a master heat.
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Master Heat Qualification: Each master heat shall be qualified by

3.4.1

3.5

3.5.1

3.5.1

3.5.1

evaluation of chemical analysis and tensile specimens conforming to 3.4.1
and 3.4.2, respectively. A master heat may be considered conditionally
qualified if vendor's test results show conformance to all applicable
requirements of this specification. However, except when purchaser waives
confirmatory testing, final qualification shall be based on purchaser's test
results. Conditional qualification of a master heat shall not be construed
as a guarantee of acceptance of castings poured therefrom.

Chemigal Analysis Specimens: Shall be of any convenient size, shape, and
form ior vendor's tests. When chemical analysis specimens arg required by
purchaser, specimens shall be cast to a size, shape, and fofm |[agreed upon
by purchaser and vendor.

Tensile Specimens: Shall be cast from remelted metal'from eag¢h master
heat ¢xcept when castings are poured directly from a'master hgat, in which
case the specimens shall also be poured directly ‘from the master heat.
Specimens shall be of standard proportions in~a¢cordance with|[ASTM EB with
0.250| in. (6.25 mm) diameter at the reduced<{parallel gage section. They
shall|be cast to size or shall be cast oversize and subsequently machined
to 0.R50 in. (6.25 mm) diameter. Center‘gating may be used.

Propertlies: Castings and representative tensile specimens prodficed in
accordahce with 3.4.2 shall conform o the following requirements:

Tensille Properties:

.1 Sephrately-Cast Specimenss

.1.1 At Room Temperatufe: Shall be as follows, determined in pccordance
wlith ASTM E8:

Tensile Strength, min 75,000 psi (515 Mpa)
Ylield Stréfigth at 0.2% Offset, min 50,000 psi (345 Mpa)
Hlongatien in 4D, min 10%

3.5.1.1.2 At -1500°F (815°C): Shall be as follows, determined in ackordance with

ASTM E21 on specimens heated to 1500°F + 10 (815°C + 5), held at heat
for 20 to 30 min. before testing, and tested at 1500°F + 10

(815°C + 5):
Tensile Strength, min 53,000 psi (365 MPa)
Elongation in 4D, min 10%

3.5.1.2 Specimens Cut from Castings: When specified on the drawing or when

agreed upon by purchaser and vendor, tensile specimens as in 4.3.4
conforming to ASTM E8 shall be machined from locations indicated on the
drawing from castings selected at random from each master heat.
Property requirements for such specimens shall be as specified on the
drawing or as agreed upon by purchaser and vendor and may be defined as
specified in AMS 2360 and/or AMS 2361.
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4. QUALITY

3.5.2 Hardness:

inspection in accordance with AMS 2645,

as agreed upon by purchaser and vendor.

ASTM E10.

Quality:

stiTgs shat have smooth surraces and shall be well clearn

bt or grit shall not be used for final cleaning, unlesgs-4
rmitted by purchaser.

ings shall be produced under radiographic controd,” unlessg
ified. This control shall consist of radiographic examif
ings in accordance with AMS 2635 until proper,foundry ted
produce castings free from harmful internal imperfection
blished for each part number and of production castings
isure maintenance of satisfactory quality. ‘

d
specified, castings shall be subjected to fluorescent pe

pgraphic, fluorescent penetrant, and other quality standas
ASTM E192 may be use
bgraphic acceptance standards.

Lngs shall not be repaired by peening, plugging, welding,
pds without written permission from purchaser.

n permitted in_writing by purchaser, defects in castings
oved and the'castings repaired by welding in accordance

ASSURANCE. PROVISIONS:

4.1

Respongibildity for Inspection:

The vendor of castings shall sy

sample
requir

g

required by 4.5.
confirmatory testing deemed necessary to ensure that the castings conform to
the requirements of this specification.

for vendor's tests and shall be responsible for perfor
e
Purchaser reserves the right to sample and to

O

Acceptance Tests:

Clasgification of Tests:

ed.

Shall be 180 - 235 HB, or equivalent, determined in accordance

3.6.1 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.

Metallic
therwise

otherwise

ation of
hnique, which

s, 1is
S necessary

netrant

rds shall be
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or other

may be

with AMS 2694.

pply all

ing all
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perform any

Tests to determine conformance to requirements for
composition (3.1), room-temperature tensile properties of separately-cast
specimens (3.5.1.1.1), hardness (3.5.2), and quality (3.6) and, when
specified, tensile properties of specimens cut from castings (3.5.1.2) are
classified as acceptance tests and shall be performed on each master heat
or lot as applicable.
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4.2.1.1 Tensile properties of separately-cast specimens need not be determined
2 when such properties are determined on specimens cut from castings.

4.2.2 Periodic Tests: Tests to determine conformance to elevated-temperature
tensile properties of separately-cast test specimens (3.5.1.1.2) are
g classified as periodic tests and shall be performed at a frequency
selected by the vendor unless frequency of testing is specified by
purchaser.

4.2.3 Preprg
requiy

1] and sHall be performed prior to or on the first-article shipment of a
casting to a purchaser, when a change in material or processing, or both,

requifes reapproval as in 4.4.2, and when purchaser deems conflirmatory
testing to be required.

4.2.3.1 For |direct U.S. Military procurement, substantiating test data and, when
reqyested, preproduction test material shall™be submitted td the
cognizant agency as directed by the procurihg activity, the contracting
officer, or the request for procurement.

4.3 Samplindg: Shall be in accordance with thé’ following; a lot shall be all

casting$ of the same part number poured from the same master hegt in a
period }f eight consecutive hours and presented for vendor's ingpection at
one time:

4.3.1 Two cIemical analysis specimens in accordance with 3.4.1 or a casting from
each fpaster heat.

4.3.2 Three|tensile specimen$. in accordance with 3.4.2 from each magter heat.
"4.3.3 Two pfeproduction 'cdstings in accordance with 4.4.1 of each part number.

4.3.4 One of more castings from each master heat when properties of [specimens
machihed from castings are specified. Size, location, and nugber of
specippens(machined from castings shall be as specified on the|drawing or
as agfeed upon by purchaser and vendor. When size, location,|and number
of specimens are not specified, not less than four tensile spg¢cimens, two
from the thickest section and two from the thinnest section, shall be cut
from a casting or castings from each master heat.

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 by purchaser.
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4.4.2 Vendor shall establish separately for tensile specimens used for master
heat qualification and for production of sample castings of each part
number, parameters for the process control factors which will produce
tensile specimens meeting master heat qualification requirements and
acceptable castings; these shall constitute the approved casting

a2 procedures and shall be used for producing subsequent master heat
qualification specimens and production castings. If necessary to make any
change in parameters for the process control factors, vendor shall submit
for reapproval a statement of the proposed changes in processing and, when
ens, castings, or both. Preprofluction

ings incorporating the revised operations shall not bé shipped prior

ceipt of reapproval.

4.4.2.1 Coptrol factors for producing test specimens and castings include, but

not limited to, the following:

e of furnace and its capacity
e and size of furnace charge

e molten metal is in furnace

nace atmosphere

xing or deoxidation procedure
ber of ladles used in pour

d refractory formulation

d back-up material

ing practices

d preheat and pouring temperatures (variations of +25°F| (+15°C) from
stablished limits are(permissible)
idification and cogling procedures
aning operations

hods of inspection

4.4.2.1.1 ny of the above process control factors for which paramgters are
onsidered ‘proprietary by the vendor may be a351gned a cqde
esignatidn. Each variation in such parameters shall be |assigned a
odified code designation.

4.5 Reports:

4.5.1 The vendor of castings shall furnish with each shipment three copies of a
report showing the results of tests for chemical composition of at least
one casting, or of specimens as in 3.4.1 cast in a mold with parts, from
each master heat represented and the results of tests on each master heat
to determine conformance to the other acceptance test requirements, and
stating that the castings conform to the other technical requirements of
this specification. When properties of specimens cut from castings are
specified, the report shall include the results of tests to determine
conformance to such requirements. This report shall include the purchase
order number, master heat number or code symbol, AMS 5396B, part number,
and quantity from each master heat.
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