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Solution Heat Treated and Tempered

UNS C95510

1. SCOPE:

1.1 Form: Ttis specification covers one type of aluminum bronZe in the form of

centrifugal and continuous castings.

1.2 Applicatjon: Primarily for bearings requiring abrasion resistante, good

ductility, and good retention of hardness at moderate temperatures.

2. APPLICABLE DOCUMENTS: The following publications form a part of fthis
specification to the extent specified herein% > The latest issue of SAE
publicatipns shall apply. The applicable_issue of other documentf shall be
as specifjed in AMS 2350.

2.1 SAE Publjcations: Available from SAE, 400 Commonwealth Drive, Whrrendale,

PA 15096 <
2.1.1 o
AMS 2350 - Standards and Test Methods
AMS 2360 - Room Temperature Tensile Properties of Castings
AMS 2635 - Radiographic Inspection
AMS 2645 - FluoreScent Penetrant Inspection
AMS 2646 - Contrast Dye Penetrant Inspection
AMS 2694 - Repair Welding of Aerospace Castings
AMS 27%0 - Pyrometry
AMS 2804 =-Identification, Castings !

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 applicabiiity al
arising therefrom, is the sole responsibility of the user.” .

nd suitability for any particular use, inciuding any particuiar infringement

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

1989  society of Automotive Engineers, inc.
All rights reserved.

Printed in U.S.A.
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2.2

2.3

2.3.1

3. TECHNICAL|REQUIREMENTS:

ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA
19103.

ASTM E8 - Tension Testing of Metallic Materials

ASTM EBM - Tension Testing of Metallic Materials (Metric)
ASTM E10 - Brinell Hardness of Metallic Materials
ASTM E478 - Chemical Analysis of Copper Alloys

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

Military Standards:
MIL-STP-794 - Parts and Equipment, Procedures for Packaging-yand Packing of

3.1
0

3.1.1

3.1.2
0

3.2
3.3

Compositjon: Shall conform to the following percentages by weight
determined by wet chemical methods in accordance with ASTM E478, b
spectrochemical methods, or by other analytical methods acceptablq to
purchaser:

L=

min max

Copper (3.1.1) 7
Aluminum

Nickel (includingCobalt)

Iron

Manganese o -
Zinc -
Tin -
Total Named Elements (3.1.2) 99.8 -

!
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If comgosition is determined by instrumental methods, such as

spectrgchemical ) X-ray, or atomic absorption, copper may be reported as
"remainder".

Applicgble_only when copper is determined by direct analysis.

Condition: Solution heat treated and tempered.

Casting: Castings shall be produced in lots from metal conforming to 3.1.
Metal remelted from previously analyzed ingot may be poured directly into
castings. Molten metal taken from alloying furnaces, with or without
additions of foundry operating scrap (gates, sprues, risers, and rejected
castings), shall not be poured into castings unless first converted to ingot,
analyzed, and remelted or unless the composition of a sample taken after the
last addition to the melt conforms to 3.1.

-
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3.3.1 A melt shall be the metal withdrawn from a batch-furnace charge of
2000 pounds (907 kg) or less as melted for pouring castings or, when
permitted by purchaser, a melt shall be 4000 pounds (1814 kg) or less of
metal withdrawn from a continuous furnace in not more than eight
consecutive hours.

3.3.2
0

treatment batch.

3.4
cast as

any c

conti

Coupon
confor

the r

the me

not 1
3.5 Heat Ir
treated
during
each lo
than th

3.5.1 Solut

Test Specimens:

Chemi ¢,

Tensil
perman

Chemical analysis specimens and tensile coupons
fol i

al Analysis Specimens: Shall be cast from each melt-and

opvenient size, shape, and form.

p_Coupons:  For centrifugal castings, the coupofis shall
ent molds from each melt of 'metal used for poufring casti
jous castings, the coupons shall be taken from the cast
5 shall be of such size as to allow machining tensile sp
ﬂing to ASTM E8 or ASTM E8M with 0.500<inch (12.70 mm) d

uced parallel gage section. Metal for the coupons shal
over than the temperature of the metal during pouring of

n

e
t which is used for castings and shall be poured at a t

. Castings and representative tensile coupons sha
s in 3.5.1 and 3.5.2; at least one set of tensile coupo
eqch stage of heat treatment, be put into a batch-type fu
ad of castings or into aleontinuous furnace at intervals

re¢e hours. Pyrometry-'shall be in accordance with AMS 275

ion Heat Treatment

1600°
+25°F

3.5.2 Tgmperi

(593°

not les

3.6 Propert

accordance with 3.4.2 shall conform to the following requirements:

3.6.1 Tensi

{

1700°F (871°(=927°C), hold at the selected temperatur
;14°C) for not less than two hours, and quench in water

Ing: Heat to a temperature withih the range 1100° - 120
+ 649°C)’ hold at the selected temperature within +15°F
s thap two hours, and cool in air to room temperature.

Heat to a temperature within the range

A 1ot shall be all castings poured from a single melt in not more than
eight consecutive hours and solution treated and tempered in the same heat

shall be

castings:

shall be of

pe cast in
ngs. For
broduct.
bcimens
jameter at

| be part of
emperature
the castings.

1 be heat

s shall,
rnace with

bf not longer
.

b within

D°F
+8°C) for

i

le Properties:

0

in

Shall be as follows, determined in accordance with
ASTM E8 or ASTM E8M; conformance to the requirements of 3.6.1.1 shall be

used as the basis for acceptance of centrifugal castings except when

purchaser specifies that the requirements of 3.6:1.2 apply.

Conformance to

the requirements of 3.6.1.3 shall be used as the basis for acceptance of
continuous castings.
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3.6.1.1
0

3.6.1.2
0

3.6.1.2.1
0

3.6.1.2.3

Separately-Cast Coupons:

Tensile Strength, minimum 105,000 psi (724 MPa)
Yield Strength at 0.2% Offset, minimum 62,500 psi (431 MPa)
Elongation in 4D, minimum 9%

Specimens Cut From rifugal Castings: Test specimens as in 4.3.4 cut

from any area of a casting shall meet the following requirements:

Castings 1.0 Inch (25 mm) and Under in Nominal Cross-Section:

rength, mum 105,000 ps1](724 MPa)
Yield Strength at 0.2% Offset, minimum 62,500 ps¥| (431 MPa)
Elongation in 4D, minimum 9%

sile Strength, minimum 95,000 psi {655 MPa)
ield Strength at 0.2% Offset, minimum 50,000 psi {345 MPa)
ngation in 4D, minimum 8%

n tensile properties other than those of 3.6.1.2.1 or 3.6.1.2.2 are
uired, tensile specimens as in 4.3.4 machined from locatjons
icated on the drawing, from a casting or castings chosen|at random
represent a lot, shall have the properties indicated on the drawing
r such specimens. Property requirements may be designated in
acicordance with AMS 2360.

3.6.1.3 Speclimens Cut from Continuous Castings: Test specimens cut from any area

3.6.1.3.2

of 3 casting shall meet the following requirements:

Calstin nder 4. nches (102 mm) in Nominal Cross-Section

Tensile Strength] minimum 105,000 psi| (724 MPa)
Yield Strength at 0.2% Offset, minimum 62,500 psi| (431 MPa)
Elongation-in 4D, minimum 9%

Castings 4.0 Inches (102 mm) and Over in Nominal Cross-Sectjon:

T 95,000 psi (655 MPa)
Yield Strength at 0.2% Offset, minimum 56,000 psi (386 MPa)

Elongation in 4D, minimum 9%

3.6.2 Hardness of Castings: Should be 192 - 248 HB, determined in accordance with
0

AS
th
me

TM E10, but castings shall not be rejected on the basis of hardness if
e tensile property requirements of 3.6.1.2 or 3.6.1.3, as applicable, are
t. .
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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 Castings, when specified, shall be produced under radiographic control.
This control shall consist of radiographic examination of castings in
accordance with AMS 2635 until proper foundry technique, which will produce

fshed for each
e maintenance
3.7.3 enetrant
e penetrant
inspection in accordance with AMS 2646.

3.7.4 Radipgraphic, fluorescent penetrant, contrast) dye penetrant,) and other
quallfity standards shall be as agreed upon by purchaser and vendor.

3.7.5 Castfings shall not be repaired by peening, plugging, welding, impregnation,

0 or other methods without written permission from purchaser.
3.7.5.1 HWhen permitted in writing by purchaser, defects in castings may be
repaired by welding in accordance with AMS 2694.

4. QUALITY| ASSURANCE PROVISIONS:

4.1 Responsibility for In ion: The vendor of castings shall supply all
samples for vendor's tests and shall be responsible for perforﬂing 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 castijpgs conform to
the reguirements of this specification.

4.2 Classification of Tests:

4.2.1 Acceptance Tests: Except as specified in 4.2.1.1, tests to determine

@  conformance to requirements for composition (3.1), tensile properties
(3.6.1.1 or 3.6.1.3 as applicable), or, when specified, tensile properties
of specimens machined from centrifugal castings (3.6.1.2), and quality
(3.7) are classified as acceptance tests and shall be performed on each
melt or lot as applicable.

4.2.1.1 Tensile properties of specimens cut from centrifugal castings shall be

0 determined only when specified by purchaser or when separately-cast-

sp

ecimens are not available. Tensile properties of separa

tely-cast

centrifugal specimens need not be determined when tensile properties of

sp

ecimens cut from castings are determined.
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4.2.2

4.2.3

4.2.3.1

4.3.1

4.3.5

Periodic Tests:
hardness of castings (3.6.2) are classified as periodic tests and

Tests to determine conformance to requirements for

shall be

performed at a frequency selected by the vendor unless frequency of testing

ts specified by purchaser.
Preproduction Tests:

Tests to determine conformance to all techn

jcal

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 and/or processing,
requires reapproval as in 4.4.2, and when purchaser deems confirmatory

testing to be required.

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

requegted, preproduction test material shall be submitted to.the

cognidant agency as directed by the procuring activity, contrac
officer, or request for procurement.

Shall be in accordance with the following:

At Teast] one chemical analysis specimen in accordahce with 3.4.1
melt or [a casting from each lot.

Three tensile coupons in accordance with 3.4.2 from each lot except

when purichaser requires properties of specimens machined from cen
castingg.

ind, when

Fing

From each

trifugal

Two preproduction castings in accordance with 4.4.1 of each part pumber.

One or more castings from each Jot when properties of specimens m
from centrifugal castings are tequired. Specimens shall conform
or ASTM |[E8M and shall be either 0.500 inch (12.70 mm) diameter at
reduced [parallel gage section, subsize specimens proportional to
standard, or standard sheet-type specimens. For determining confq
the requirements of 3.6-1.2, if specimen locations are not shown ¢
drawing,| not Tess than two tensile specimens, one from the thicke
and one [from the ¢thinnest section, shall be cut from a casting or
from each 1lot. ' '

ichined

fo ASTM E8
the

Fhe
brmance to
pn the

5t section
castings

For contlinuells castings under 0.500 inch (12.70 mm) in wall section,
0 subsize [specimens proportional to the standard_shall be allowed.
4.4 ‘Approval: |
4.4.1 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.
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