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1.1

2.

2.1

2.1

SCOPE:

Form: This specification covers a pearlitic malleable iron in)the form of
castingg.

Applicatiion: Primarily for general usage at both ambient and elpvated
temperaflures where wear resistance, medium strength, or both is fequired.

APPLICABUE DOCUMENTS: The following publications form a part of this

specificdtion to the extent specified herein. _.The latest issue of Aerospace
Material |Specifications shall apply. The applicable issue of other documents
shall be |as specified in AMS 2350.

SAE Publlications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096.

-1 Aerosppce Material Specifications:
AMS 23&0 - Standards and Test Methods
AMS 2635 - Radiographic Inspection
AMS 2645 - Fluorescent .Penetrant Inspection
AMS 2694 - Repair Welding of Aerospace Castings
AMS 28D4 - Identification, Castings

ASTM Publlications: “‘Available from American Society for Testing and
Materialp, 1916 Race Street, Philadelphia, PA 19103.

ASTM A22D - _Pearlitic Malleable Iron Castings

ASTM A247 - ‘Evaluating the Microstructure of Graphite in Iron Cagtings

ASTM A376—Mectamical—Testing of Steel Products

ASTM E351 - Chemical Analysis of Cast Iron - Al] Types

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

/C
SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and
engineering sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publisher.

Copyright 1985 Society of Automotive Engineers, Inc. Printed in U.S.A.
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2.3 U.S. Government Publications:

2.3.

3.
3.1
3.2

3.3

3.4

3.4
3.4

J

.1

Available from Commanding Officer, Naval

PubTications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

1 Military Standards:

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

TECHNICAL

REQUIREMENTS:

Condition:

Casting:
heat tre
shall be

Tensile

Heat treated.

Castings may be made by any combination of melting, cast
ating processes that will develop the properties of 3.4.
the metal poured from a single ladle of 10,000 1b (4500 k

Specimens: Not less than three tensile specimens:shall be

each mel
the cast
shall be
respecti
casting,
shall be
size in

Properti
accordan
conform

performe

t of metal for castings and, when requested, shall be supp
ings. In the case of continuous melting, at Teast three s
cast for each 8-hr period of casting; oné specimen cast,

vely, during pouring of the first casting, approximately t
and the last casting poured during the 8-hr period. Spec
of standard size as described in ASTM A220 and shall be ¢
molds made with the regular foundry mix of sand without us

pes: Castings and representative tensile specimens produce
Fe with 3.3 and heat treated with the castings they repres
to the following requirements; hardness and tensile testin
d in accordance with ASTM A370:

Separajtely-Cast Specimens:

Tensfile Properties:

Shall be as follows:

Tensfile Strength, min

Yiel

Elongation=in 4D, min

70,000 psi (485 Mp

d Strength at 0.2% Offset, min 48,000 psi (330 MP
5%

3.4.2 Castings:

3.4

2.1

Tensile Properties:

ng, and
melt

) or less.

cast with
jed with
ecimens

e middle
mens
st to

ng chills.

in
nt shall
shall be

)
)

Specimens cut from castings are not required for

acceptance of castings; however, if tensile specimens are machined from
castings, such specimens shall have the following properties:

Tensile Strength, min e
< :..Yield Strength at 0.2%‘0ffset, min
_.Elongation in 4D, min "% 4%

52,500 psi (360 M

Pa)

36,000 psi (250 MPa)

3.0°2.2

Hér&néﬁs: Should be 163 - 229 HB or equivalent but castings shall not

be rejected on the basis of hardness if the tensile property

requirements of 3.4.2.1 are met.

®
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3.4.2.3 Microstructure: Shall consist of temper carbon particles in the form of

3.4.2.4

3.5 Qualifty:

3.5.1

3.5.1.1
3.5.2

3.5.3

3.5.4

3.5.5

3.5.6
?

small rounded nodules uniformly distributed in a matrix of lamellar or
spheroidized pearlite, substantially free from primary graphite and

massive cementite. Evaluation of microstructure with respect to type,
distribution, and size shall be performed in accordance with ASTM A247.

Decarburization: When agreed upon by purchaser and vendor,

Ca
co
de

me

Wh
an

decarburization of any casting surface shall be less than 0.020 in.
(0.50 mm), determined as visual depletion of matrix carbide on polished
specimens etched in nital etchant and examined at 100X magnification.

stings, as received by purchaser, shall be uniform in-quality and
ndition, sound, and free from foreign materials and. from imperfections
rimental to usage of the castings.

stings shall have smooth surfaces and shal¥ be well cleaned.

ings shall be produced under radiographic control. This ¢ontrol shall
ist of radiographic examination of castings in accordance|with

2635 until proper foundry technique’which will produce cagtings free
harmful internal imperfections, \is established for each part number

of production castings as necessary to ensure maintenance|of

isfactory quality.

specified, castings shall be subjected to fluorescent pemetrant
ection in accordance with AMS 2645.

ographic, fluorescent penetrant, and other quality standards shall be
greed upon by purchaser and vendor. ASTM E446 may be used to define
iographic acceptance standards.

ings shall-not be repaired by peening, plugging, welding,|or other
hods without written permission from purchaser.

en_permitted in writing by purchaser, defects in castings may be removed
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
required by 4.5. Purchaser reserves 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 Classification of Tests:
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4.2.1 Acceptance Tests: Except as specified in 4.2.1.1, tests to determine
conformance to requirements for tensile properties of separately-cast
/) specimens (3.4.1.1), hardness (3.4.2.2), microstructure (3.4.2.3), and
quality (3.5) of the castings after heat treatment are classified as
acceptance tests and shall be performed on each melt or Tot as applicable.

4.2.1.1 Tensile properties of specimens cut from castings shall be determined
only when specified by purchaser or when separately-cast specimens are
not available. Tensile properties of separately-cast specimens need not
be determined when tensile properties of specimens cut from castings are
detg¢rmined.

4.2.2 Preprqduction Tests: Tests to determine conformance to albh-techpical
requinements of this specification are classified as preproductipn tests
and shall be performed prior to or on the first-articleCshipment|of a
casting to a purchaser, when a change in material, protessing, ofr both
requines reapproval as in 4.4.2, and when purchaser_deems confirpatory
testing to be required.

4,2,2.1 For|direct U.S. Military procurement, substantiating test data|and, when
reqested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, the coptracting
officer, or the request for procurement.

4.3 Sampling: Shall be in accordance with~the following; a 1ot shall pe all .
@ castingq poured consecutively from-a single melt and heat treated [in a
single flurnace batch.
4.3.1 Three |tensile specimens in_accordance with 3.3 representing each|lot.

4,3.2 Two pneproduction castings in accordance with 4.4.1 of each part|number.

4.3.3 One or more castings from each 1ot when properties of specimens pachined
from dastings ape required. Size, location, and number of specipens
machined from_castings shall be as specified on the drawing or af agreed

@ upon hy purchaser and vendor. When size, location, and number o
specimens-are not specified, not less than two specimens, one frpm the
thickgstosection and one from the thinnest section, shall be cut|from a
casting or castings from each Tot.

4.4 Approval:

4.4.1 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 by purchaser:
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4.4.2 Vendor shall establish for production of sample castings of each part

4.4.2.1

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 material,
processing, or both and, when requested, sample castings. Production
castings incorporating the revised operations shall not be shipped prior
to receipt of reapproval.

ontrol factors for producing castings incTude, but are not 1imited to,
he following:

pe of furnace

urnace atmosphere

luxing or deoxidation procedure
ting and risering practices
etal pouring temperature; variation of +50%F (+30°C) from [the
established 1imit is permissible
olidification and cooling procedures
at treatment procedures

leaning operations

ethods of inspection

4.4.2.1.1| Any of the above process control factors for which paramdters are

4.5 Reponts:

4.5.1

4.5.2

considered proprietary by the vendor may be assigned a code
designation. Each variation in such parameters shall be [assigned a
modified code designation.

Thg vendor of castings shall furnish with each shipment a report showing
thg results of \tests on separately-cast specimens or on specimens cut from
cagqtings to<determine conformance to requirements for tensilg properties,
handness,.and microstructure. This report shall include the |purchase
order number, 1ot number, AMS 5310E, part number, and quantitly from each
1o4.

The vendor of finished or semi-finished parts shall furnish with each
shipment a report showing the purchase order number, AMS 5310E, contractor
or other direct supplier of castings, part number, and quantity. When
castings for making parts are produced or purchased by the parts vendor,
that vendor shall inspect castings from each 1ot represented to determine

_ conformance to the requirements of this specification and shall include in

the report either a statement that the castings conform or copies of
laboratory reports showing the results of tests to determine conformance.
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