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2.1.1 ARerospace Material Specifications:
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Application: Primarily for parts such as accessory components requiring
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to stres
service,

not lowey

APPLICABLJ
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AMS 2350 - Standards'and Test Methods

AMS 2360 - Room Temperature Tensile Properties of Castings
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2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM A370 -~ Mechanical Testing of Steel Products

ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and
Other Similar Chromium-Nickel-Iron Alloys

ASTM E446 - Reference Radiographs for Steel Castings up to 2 in. (51 mm) in
Thickness

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

2,.3.1 Federil Standards:

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

2.3.2 Military Specifications:

MIL~-Ht6875 - Heat Treatment of Steels, Process ‘for

2.3.3 Military Standards:

MIL-STD-794 -~ Parts and Equipment, Procédures for Packaging and Packing of

3. TECHNICAL REQUIREMENTS:

3.1 Composition: sShall conform to the following percentages by weight,
determihed by wet chemical methods in accordance with ASTM E353/ by
spectrographic methods in ac¢ordance with Federal Test Method Standard
No. 151} Method 112, or by ‘other analytical methods approved by [purchaser:

#

min max
Carbon - 0.06
Manganese - 0.70
Silicon 0.50 - 1.00
Phosphorus - 0.04
Sulfur - 0.03
Chromium 15,50 - 16,70
Nickel 3.60 - 4.60
Columbium + Tantalum 0.10 - 0.35
Copper 2.50 - 3.20
Aluminum - 0.05
Tin -— 0.02
Nitrogen - 0.05

3.2 Condition: Solution heat treated.

3.3 Casting: A melt shall be the metal poured from a single furnace charge of
15,000 1b (6800 kg) or less.
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3.4 Test Specimens:

3.4.1

Chemical Analysis Specimens:

Shall be of any convenient size,

form for vendor's tests.

When chemical analysis specimens are

shape, and
required by

purchaser, specimens shall be cast to a size, shape, and form agreed upon
by purchaser and vendor.

Tensile Coupons:

Shall be attached to castings, if practicabl

Coupons shall be cast with eac

e, or shall

be standard keel blocks conforming to ASTM A370, unless purchaser permits
use of cast-to-size specimens.

h melt of

metal for castings, shall be cast in molds made of suitable core sand,

shall
the mg
which

[
shall be part eof
Tensile specimens in accodrdan

until black. Metal fo
is used for the castings.

L be kept in
the melt
ce with

ASTM A370 shall be machined from the coupons after heat {treatment as in

3.5.

3.5 Heat Tre

atment: Castings and representative tensilelcoupons sha

treated
treatmen
treatmen
specifie
controll
one set
into a b
longer 4

3.5.1 Homoge

as follows; castings and coupons may be given a homogeni
t prior to solution heat treatment or mdy)be given two s
ts when permitted by purchaser, and shall be so treated
d by purchaser; furnace surveys and c¢alibration of tempe
ers and recorders shall be in accordance with MIL-H-6875
of tensile coupons shall, during'each stage of heat trea
atch type furnace or into a continuous furnace at interv
han three hours.

nization Heat Treatment: “Heat to 2100°F + 25 (1150°C +

heat fi

Soluti

or not less than 90 mim., and cool as required to below

on Heat Treatment: . Heat to 1900°F + 25 (1040°C +15), h

for 60
30 min
3.6 Properti
accordan
and tens

3.6.1 As Sol

min. per inch_ (25 mm) of maximum cross-section but not
., and cool as‘\required to below 70°F (20°C).

es: Castings and representative tensile specimens produ
ce with( 3:4.2 shall conform to the following requirement

ile testing shall be performed in accordance with ASTM A

ution Heat Treated:

3.6.1.1 Hardness of Castings:

11 be heat
gation heat
blution heat
when

rature

. At least
tment be put
als of not

15), hold at
70°F (20°C).

bld at heat
less than

ted in
hardness
370

57

3.6.2 After

Precipitation Heat Treatment:

Shall be not higher than 363 HB or equivalent.

Castings and representative tensile

specimens shall have the following properties after being heated to
925°F + 15 (495°C + 10), held at heat for not less than 90 min., and

cooled in air to room temperature.

Properties after precipitation heat

treatment at temperatures other than 925°F + 15 (495°C + 10) shall be as
agreed upon by purchaser and vendor.

3.6.2.1 Separately-Cast Coupons or Integrally-Cast Coupons:
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3.6.2.

3.6.2.
3.6.2.

3.6.2,

3.6.2.

3.7 Quality:

3.7.1 Castlngs, as received by purchaseX¥; shall be uniform in qualij
|tion, sound, and free from foreign materials and from imperfections
detrimental to usage of the castings.

3.7.1.1 Castings shall have smooth surfaces and shall be well clean
shot or grit shall not be used for final cleaning, unless g
permitted by purchaser.

s

1.1

1.2

Hardness:

Tensile Properties:

Tensile Strength, min
Yield Strength at 0.2% Offset, min
Elongation in 4D, min
Reduction of Area, min

6%
12%

Shall be not lower than 375 HB or equivalent.

2 Castings:

2.1

2.2

cond]

Castings shall be.produced under radiographic control.
consist of radiographic examination of castings in accordance

AMS

from
and of production castings as necessary to ensure maintenancs
satigfactory quality.

When specified, castings shall be
inspection in accordance with AMS
inspection in accordance with AMS
shall be ultrasonically tested in

180,000 psi (1240 MPa)
150,000 psi (1035 MPa)

Tensile Properties: When specified on the drawing or whs

Hardness:

by purchaser and vendor, tensile specimens conformingito
hall be machined from castings selected at random(from ¢
roperty requirements for such specimens shall befas show
rawing or as agreed upon by purchaser and vendor and may
s specified in AMS 2360.

Should be not lower than 375 _HB), or equivalent
¢tastings shall not be rejected on the bdsis of hardness i
property requirements of 3.6.2.2.1 are'met.

<
.

This

2635 until’ proper foundry technique, which will produce (¢
harmful internal imperfections, is established for each

n agreed upon
ASTM A370

ach melt.

n on the

be defined

. but
f the tensile

ty and

ed. Metallic
therwise

control shall
with

astings free

part number
of

2645, or to both.

subjected to magnetic particle

2640, to fluorescent penetrant
Centrifugal castings
accordance with AMS 2633 and shall

conform to the requirements of ultrasonic discontinuity Grade A for
longitudinal and shear modes.

Radiographic, magnetic particle, fluorescent penetrant, and other quality

standards shall be as agreed upon by purchaser and vendor.

be used to define radiographic acceptance standards.

ASTM E446 may
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3.7.5 Castings shall not be repaired by peening, plugging, welding, or other
methods without written permission from purchaser.

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

4, QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of castings shall supply all

| samples for vendor's tests and shall be responsible for performing all
required tests. Results of such tests shall be reported to the purchaser as

the right to sample and to perform any

confirmatory testing deemed necessary to ensure that the castings conform to

the requirements of this specification.

4,2 Classiffication of Tests: Tests to determine conformance“to all|technical
ents of this specification are classified as aecceptance|tests and as
ction tests except that, for acceptance tests, when tengile

ies are determined on specimens cut from castings, separftely-cast
pons or integrally-cast specimens need not be tested.

irect U.S. Military procurement, substantiating test datfg and, when

ted, preproduction test material shall be submitted to the cognizant
as directed by the procuring activity, the contracting|officer, or
quest for procurement.

4.3 Sampling: Shall be in accordance with the following; a lot shall be all
from a single melt solution and precipitation heat treated as a
heat trpat batch.

4,3.1 Two chemical analysis specCimens in accordance with 3.4.1 from|each melt or
a casting from each let.

4,.3.2 Three| tensile coupons in accordance with 3.4.2 or three integfrally-cast
g specimens representing each lot.

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

4.3.4 One orCmore castings from each lot when properties of specimehs machined
from castings are required. oSize, location, and number of specimens
machined from castings shall be as specified on the drawing or as agreed
upon by purchaser and vendor. When size, location, and number of
specimens are not specified, not less than two tensile specimens, one from
the thickest section and one from the thinnest section, shall be cut from
a casting or castings from each lot.

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

Vendor shall establish for production of sample castings of each part
number parameters for the process control factors which will produce
acceptable castings; these shall constitute the approved casting procedure
and shall be used for producing 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 requested, tensile coupons, sample castings, or both.

Prodyction castings incorporating the revised operations shalll not be
shippged prior to receipt of reapproval.

4.4.2.1 Corntrol factors for producing castings include, but @are not| limited to,

g

thg following:

Tyde of furnace

Funnace atmosphere

Flyxing or deoxidation procedure

Gafling and risering practices (for sand castings)

Molld set-up and rotational speed (for centrifugal castings)
Metlal pouring temperature (variatiom@f +50°F (+30°C) from khe
gstablished limit is permissible)
Solfidification and cooling procedures
Clganing operations

Hegt treatment cycles

Metthods of inspection

4.4.2.1.1 BAny of the above process control factors for which paramefers are

4.5 Reportg

4.5.1

donsidered proprietary by the vendor may be assigned a cofe
designation. Each variation in such parameters shall be pssigned a
modified code‘designation.

The vendor ,of castings shall furnish with each shipment a repprt showing
the nesults of tests for chemical composition of at least one| casting, or
of specimemrs—as—imr 34t fromeachmett—amdt—for—tensiteproperties of
separately~cast coupons or integrally-cast specimens representing each
lot, 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, melt number, AMS 5398C, precipitation heat
treatment temperature if other than 925°F + 15 (495°C + 10), part number,
and quantity from each melt.
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