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SCOPE:

Form:

This specification covers a ductile (nodular) iromin t

sand castings.
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htion: Primarily for general usage where shock resistan
th, good ductility, and/or machinability dre required.
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2.3.1 Military Standards:

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of
3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight,
@ determined by wet chemical methods in accordance with ASTM E351 or by
spectrographic or other analytical methods approved by purchaser:

min  max

3.2 - 4.0
0.8
1.7 - 2.5
0.08

erbon

Manganese

Siflicon (3.1.1)
Phosphorus (3.1.1)

3.1.1 Silicdn may be as high as 2.8%, if phosphorus is not,over 0,05%.

3.1.2 The me

3.2
3.3
¢
3.4
3.4.1

3.4.2

3.4.3

3.5 Heat Treatment:

and mi
Conditig

Casting:
Tadle of

1t shall be treated with magnesium as necessary to meet th
crostructure requirements but analysis.for magnesium is no

n: Ferritize annealed.

5000 1b (2300 kg) or less. A’lot shall be all castings o

part nunber poured from a single melt and heat treated together as

Test Spd

cimens:

Chemid

al Analysis Specimens: For carbon determinations, a chill

pencil
tensil

Tensil

-type specimen shall be cast or a solid sample shall be cu
e coupon, the-graphite examination specimen, or an actual

e Couponss "Shall be standard keel blocks as shown in Fig.

purchd
blocks

ser permits use of "Y" blocks as shown in Fig. 2 or modifi

molds
the ca
coupon

cast<in molds as shown in Fig. 4. Coupons shall be cast
made<of suitable core sand, shall be poured directly after
stings, and shall be left in the mold until black. Metal

g tensile
t required.

A melt shall be the metal poured from a single magnesium-treated

f the same
a batch,

ed
t from the
casting.

1, unless
ed keel

in open
pouring
for the

. Molding

practice, and the coupon size when use of "Y" blocks is permitted, shall
be such that cooling rates of castings and coupons are substantially the

same.

Graphi

te Examination Specimens: Shall be cast from molds as sho

5 and

shall represent the Tast metal poured from the melt.

Castings and representative tensile coupons shall

wn in Fig.

be

ferritize annealed by heating to the proper temperature and for the proper

time to meet the requirements of 3.6. At least one set of tensile coupons

shall be put into a batch-type furnace with each load of castings or into a
continuous furnace at intervals of not longer than 3 hours.



https://saenorm.com/api/?name=a24884dba1deeef1fd3e9000b5627ae7

Page 3 “'".‘E® AMS 5315C

3.6 Properties: Castings and representative tensile coupons shall conform to
the following requirements; hardness and tensile testing shall be performed
in accordance with ASTM A370.

3.6.1 Tensile Properties: Shall be as follows; conformance to the requirements
of 3.6.1.1 shall be used as basis for acceptance of castings except when
purchaser specifies that the requirements of 3.6.1.2 apply:

3.6.1.1 Separately-Cast Specimens: Shall be as follows, determined on tensile
specimens, 0.350 in. (8./5 mm) diameter at the reduced parallel section
from 1/2 in. (12.50 mm) "Y" block or 0.500 in. (12.50 mm) diameter at
the reduced parallel section from other tensile coupons, clit from the
coppons as shown in Figs. 1 and 3 or in Fig. 4:

Tepsile Strength, min 60,000cpsi (415 MPa)
Yield Strength at 0.2% Offset, min 45,000 psi (3]0 MPa)
Elpngation in 4D, min 15%
3.6.1.2 Specimens Cut from Castings or from Integrally-Cast Coupong: Shall be

as| follows:

Tepsile Strength, min 60,000 psi (4]5 MPa)
Yield Strength at 0.2% Offset, min 45,000 psi (3]0 MPa)
Elpngation in 4D, min 10%

3.6.2 Hardpess: Castings should have-hardness not higher than 190|HB, or
equijalent, but shall not berejected on the basis of hardness if the
tensjle property requirements of 3.6.1.2 are met.

3.6.3 Micrpstructure: The microstructure of castings and tensile ¢oupons, after
heat| treatment, shaldiconsist of spheroidal graphite in a matrix of
ferrite with a few'areas of pearlite permissible; it shall be¢ essentially
free| from carbides” The microstructure of the graphite shall|be not less
than| 90% Types I and II graphite as illustrated in ASTM A247| Plate I.

3.6.3.1 When permitted by purchaser, graphite examination may be pérformed in
lieu oftensile testing.

3.7 Quality:

3.7.1 Castings, as received by purchaser, shall be uniform in quality and
condition, 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 cleaned.

3.7.2 Inspection standards and procedures shall be as agreed upon by purchaser
and vendor.

3.7.3 Castings shall not be repaired by peening, plugging, welding, or other
methods without written permission from purchaser.
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3.7.3.1

When permitted in writing by purchaser, defects in castings may be

repaired by welding in accordance with AMS 2694 using filler metal

speci

4.

fied by purchaser.

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
required

tests.
by 4.5.

Results of such tests shall be reported to the purchaser as
Purchaser reserves the right to sample and to perform any

confirmatory testing deemed necessary to ensure that the castings conform to

the requ

4,2 Classifi¢

] of this <snecification
| rements pec ca-t1-oh

h
L

ation of Tests:

ince Tests:

Except as specified in 4,2.1.2.1 and 422.1.3.

4,2.1 Acceptd
to detd
acceptq

4,2.1.1

4,2.1.2 Tens]

) each

spec

from

in 11
4,2.1.2.1

) int

pun

Tern

whe

int

4,2.1.3 Graph

propé
4,2,1.3.1 Ter
@ be

prmine conformance to the following requirements.are class
aince tests and shall be performed on each melt:

Composition (3.1) of each melt,

Tensile properties of specimens cut from castings or from

le properties of separately-cast specimens (3.6.1.1) repr
Tot or, when specified by purchaser, tensile properties o
mens cut from castings or from integrally-cast coupons (3
each lot except when purchaser permits graphite examinati
eu of tensile testing.

egrally-cast coupons shall be determined only when specif
chaser or when separately-cast specimens are not availabl
sile properties of- separately-cast specimens need not be

n tensile properties of specimens cut from castings or fr
egrally-cast coupons are determined.

ite microstructure (3.6.3) of each Tot in lieu of tensile
rties, when permitted by purchaser.

silecproperties of separately-cast specimens from each 1o

determined when graphite examination of each lot is permij

1, tests
ified as

psenting
f
l6l].2)

bn (3.6.3)

jed by
ietermined
bm

1°4

t need not
Lted by

chacaor
WTTAJIUT o

pur

4,2.2 Periodi

c Tests: Tests to determine conformance requirements for

hardness

(3.6.2) and microstructure (3.6.3) are classified as periodic tests and
shall be performed at a frequency selected by the vendor unless frequency
of testing is specified by the purchaser:

Preproduction Tests:

Tests to determine conformance to all technical
requirements of this specification are classified as preproduction tests

and shall be performed prior to or on the first-article shipment of a

casting to a purchaser, when a change in material, processing, or both
requires reapproval as in 4,.4,2, and when purchaser deems confirmatory
testing to be required.
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4.2.3.1

For direct U.S. Military procurement, substantiating test data and, when

requested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, the contracting
officer, or the request for procurement.

4,3 Sampling:

Shall be in accordance with the following:

4.3.1 For Acceptance Tests:

4.3.1.1 One chemical analysis specimen in accordance with 3.4.1 from each melt
or a casting from each lot.
4.3.1.2 Three tensile specimens in accordance with 3.4.2 from each ]ot except
@ when properties of specimens machined from castings or>from
integrally-cast coupons are required or when graphite examipation is
permitted in lieu of tensile testing as in 4,3.1.3:
4.3.1.3 MWhen permitted by purchaser in lieu of tensilectesting, two graphite
examination specimens in accordance with 3,453 from each lot.
4.3.1.4 Two preproduction castings in accordance.with 4.4.1 of each|part number.
4.3.1.5 One or more castings from each lot or two or more integrally-cast
/) coupons from each lot when properties machined from castings or from
integrally-cast coupons are required. Size, location, and Iumber of
specimens machined from castings or from integrally-cast colpons shall
bé as specified on the drawing or as agreed upon by purchasér and
vendor. When size, location, and number of specimens are not specified,
ndt less than two speciméens, one representing the thickest section and
one representing the thinnest section, shall be cut from a ¢asting or
castings from each «dot.
4.3.2 For|Periodic Tests dnd Preproduction Tests: As agreed upon by purchaser
'8 and|vendor.
4,4 Approval:
4.4.1 Sampletcastings from new or reworked patterns and the casting|procedure
sha?l be approved by purchaser before castings for production|use are

supplied, unless such approval be waived by purchaser.

4.4,2

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 nece

ssary 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, test specimens, sample castings, or both.

Production

castings incorporating the revised operations shall not be shipped prior
to receipt of reapproval.
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4,4,2.1 Control factors for producing castings include, but are not limited to,
the following:
Type of furnace
Furnace atmosphere
Fluxing or deoxidation procedure
Gating and risering practices
Inoculation procedure
Metal pouring temperature; variation of +50°F (+30°C) from the
established 1imit is permissible - -
Solidification and cooling procedures
Heat[treatmenmt procedures
Cleaning operations
Methods of inspection
4.4,2.1.1 Any of the above process control factors for which parameters are
cohsidered proprietary by the vendor may be assigned a code
designation. Each variation in such parameters shall be assjgned a
mogified code designation,
4.5 Reports:
4.5.1 The vepdor of castings shall furnish withceach shipment a report|showing
1) the results of tests for chemical composition of at least one casting or
of spegcimens as in 3.4.1 from each melt represented, the results|of tests
for tensile properties of separately=cast specimens representing|each lot
or, when specified by purchaser or as permitted by 4.5.1.1, of specimens
cut from castings or from integrally-cast coupons from each lot,|and
stating that the castings conform to the other technical requirepents of
this specification. This report shall include the purchase order number,
AMS 53)15C, melt number, lot number, part number, and quantity.
4,5.1.1 When|permitted by purchaser, results of tests for microstructure of
@ graphite may be eported in lieu of results of tensile testing|of
specjmens cut-from castings or from integrally-cast coupons. [n such
casel vendor-shall report results of tensile tests of separate]y-cast
tensfile coupons.
4,5.2 The vepdor of finished or semi-finished parts shall furnish with|each
shipmel ) " s tontractor
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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4.6 Resampling and Retesting:

If any specimen used in the above tests fails to

meet the specified requirements, disposition of the castings may be based on
the results of testing three additional specimens for each original

nonconforming specimen.

Failure of any retest specimen to meet the

specified requirements shall be cause for rejection of the castings

represented and no additional testing shall be permitted.

tests shall be reported.

Results of all

5. PREPARATION FOR DELIVERY:

5.1 Identification: Shall be in accordance with AMS 2804,

5.2 Packaging:

5.2.1 Castings shall be prepared for shipment in accordance with cammercial
practice and in compliance with applicable rules and regulatijons
pertaining to the handling, packaging, and transportation of [the castings
to ensure carrier acceptance and safe delivery. ~Packaging shall conform
to carrier rules and regulations applicable tolthe mode of transportation.

5.2.2 For direct U,S. Military procurement, packaging shall be in dccordance
with [MIL-STD-794, Level A or Level C, as-specified in the request for
procyrement. Commercial packaging as _im 5.2.1 will be acceptfable if it
meets the requirements of Level C.

6. ACKNOWLEDGMENT: A vendor shall mention this specification numbgr and its

revisiop Tetter in all quotationsCand when acknowledging purchag

e orders,

7. REJECTIQNS: Castings not conforming to this specification or tg

modifications authorized by-purchaser will be subject to rejectilon.

8. NOTES:

8.1 Marginal Indicia:.\"The phi (@) symbol is used to indicate technical
change$ from the previous issue of this specification.

8.2 Dimensjons<and properties in inch/pound units are primary; dimgnsions and
properties in SI units are shown as the approximate equivalentg of the
primary—units—and are presented only for information,

8.3 For direct U.S. Military procurement, purchase documents should specify not

less than the following:

Title, number, and date of this specification

Part number or pattern number of castings desired

Quantity of castings desired

Type, location, and number of specimens for tensile testing when properties
of specimens cut from castings are required

Acceptance standards and methods for inspection for quality (See 3.7.2)

Applicable level of packaging (See 5.2.2)
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8.4 Similar Specifications: MIL-I-24137 is listed for information only and

shall not be construed as an acceptable alternate unless all requirements of
this AMS are met.

8.5 Castings meeting the requirements of this specification have been classified
under Federal Standardization Area Symbol "MECA".

This specification is under the jurisdiction of AMS Committee “"E".
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