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2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM E 8/E 8M
ASTM E 18
ASTM E 478
ASTM E 1220
ASTM E 1417
ASTM E 1742

Tension Testing of Metallic Materials
Rockwell Hardness of Metallic Materials
Chemical Analysis of Copper Alloys
Visible Penetrant Examination Using the Solvent-Removable Process
Liquid Penetrant Testing
Radiographic Examination

HD AT A LT

3. TECHNICAL REQ
3.1 Composition

Shall conform to the
accordance with ASTM

3.1.1  In determining
3.2 Condition
As cast.

3.3 Casting

following percentages by weight shown in Table 1, determined by wet

chemical methods in

E 478, by spectrochemical methods, or by other analytical methods acceptable to purchaser:

TABLE 1 - COMPOSITION

Element min max
Copper (3.1.1) 86.0 89.0
Tin 9.0 11.0
Zinc 1.0 3.0
Nickel -- 1.0
Lead -- 0.30
Antimony -- 0.20
Iron -- 0.20
Phosphorus -- 0.05
Sulfur -- 0.05
Aluminum -- 0.005
Silicon -- 0.005
Copper + Sum.of‘Named Elements (3.1.1) 994 --

copper content, copper may be calculated as copper plus nickel.

Castings shall be produced in lots from metal conforming to 3.1. A lot shall be all castings produced from one furnace
melt or crucible melt. When two or more furnace melts or crucible melts or combination thereof are used to charge a ladle
for pouring, the castings therefrom shall constitute a lot. A lot shall be not more than 2000 Ib (900 kg) of castings.

3.4 Test Specimens

3.4.1

Shall be cast from each melt and be of any convenient size, shape, and form.

Chemical Analysis Specimens

3.4.2 Tensile Specimens

Shall conform to ASTM E 8/E 8M and shall be poured from each melt.
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3.5 Properties

Castings shall conform

to the following requirements:

Shall be shown in Table 2, determined in accordance with ASTM E 8/E 8M on separately-cast specimens produced as in

TABLE 2 - MINIMUM TENSILE PROPERTIES

Property Value

Tensile Strength 40.0 ksi (275 MPa)
Yield Strength at 0.2% Offset 18.0 ksi (125 MPa)

Etfongation 4D 2%

3.5.1 Tensile Properties
3.4.2:
3.5.2 Hardness

Shall be as follows, defermined in accordance with ASTM E 18:

3.5.2.1 Sand Castin

Not lower than 70 HRHA

3.5.2.2 Centrifugal (

Not lower than 80 HRH
3.6 Quality

3.6.1
materials and 1

3.6.1.1  Castings sha

3.6.2 Castings, whe
examination o
castings free fi
as necessary t

o
, Or equivalent.
astings

, Or equivalent.

Castings, as rleceived by purchaser, shall bexuniform in quality and condition, sound,

rom imperfections detrimentalto-usage of the castings.

Il have smooth surfaces.and shall be well cleaned.

n specified, shall be produced under radiographic control. This control shall
[ castings in accordance with ASTM E 1742 until proper foundry techniq
om harmful internal imperfections, is established for each part number and
p ensure maintenance of satisfactory quality.

N spegified, shall be subjected to fluorescent penetrant testing in accordance

fluorescent penetrant, and other quality standards shall be as agreed u

and free from foreign

consist of radiographic
le, which will produce
of production castings

with ASTM E 1417.

bon by purchaser and

3.6.3 Castings, whe

3.6.4 Radiographic,
vendor.

3.6.5

3.6.5.1

AMS2694.

4. QUALITY ASSURANCE PROVISIONS

4.1

Responsibility for Inspection

Castings shall not be peened, plugged, impregnated or welded unless authorized by purchaser.

When permitted in writing by purchaser, defects in castings may be repaired by welding in accordance with

The vendor of castings shall supply all samples for vendor's tests and shall be responsible for the performance of all
required tests. Purchaser reserves the right to sample and to perform any confirmatory testing deemed necessary to

ensure that the casting

s conform to specified requirements.
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4.2 Classification of Tests

Tests to determine conformance to all technical requirements of this specification are classified as acceptance tests and
as preproduction tests and shall be performed prior to or on the first-article shipment of a casting to a purchaser, on each
melt or lot, as applicable, when a change in material, processing, or both requires reapproval as in 4.4.2, and when

purchaser deems confi
4.3

4.3.1

rmatory testing to be required.

Sampling and Testing

4.3.2 Three separately-cast tensile specimens in accordance with 3.4.2 from each melt.

One chemical analysis specimen in accordance with 3.4.1 from each melt or a casting from each lot.

tion castings in accordance with 4.4.1 of each part number.

gs from new or reworked patterns or molds and the casting. procedure
re castings for production use are supplied, unless such approval be waived

stablish, for production of sample castings of each part humber, parameters
will produce acceptable castings; these shall constitute the approved castin
roducing production castings. If necessary to, make any change in paran
vendor shall submit for reapproval a statement‘of the proposed changes in

requested, sample castings, test specimens, or both. Production castings incorporating

4.3.3 Two preprodud

4.4  Approval

44,1 Sample castin
purchaser befq

4.4.2 Vendor shall g
factors which
be used for p
control factors
shall not be sh

4.4.2.1 Control factd

Type of furnace
Furnace atmosphere
Fluxing or deoxidation
Gating and risering prg

pped prior to receipt of reapproval.

rs for producing castings include, but'are not limited to, the following:

procedure
ctices

Metal pouring temperajure; variation of +50~'F' (30 °C) from the established limit is permissible

Mold rotational speed f
Solidification and cooli
Cleaning operations

Methods of inspection

or centrifugal castings
g procedures

bda' code designation. Each variation in such parameters shall be assi

shall be approved by
by purchaser.

for the process control
g procedure and shall
heters for the process
processing and, when
the revised operations

above.process control factors for which parameters are considered propriefary by the vendor may

gjned a modified code

44211 Anyof the
be assign
designatio

4.5 Reports

4.5.1

The vendor of castings shall furnish with each shipment a report showing the results of tests for chemical

composition of at least one casting or of separately-cast specimens from each melt and for tensile properties and
hardness of each lot. This report shall include the purchase order number, lot number, AMS4845H, part number,

and quantity.

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 testi

ng two 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. Results of all tests shall be reported.
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