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INTERNATIONAL STANDARD

1SO 4382-1:1991(E)

Plain bearings — Copper alloys —

Part 1:

Cast copper alloys for solid and multilayer thick-walled plain

bearings

1 Scope

This parf| of ISO 4382 specifies requirements for cast
copper dlloys for use in solid and multilayer thick-
walled plain bearings. It gives a limited selection of
alloys currently available for general purposes.

2 Normative references

The follgwing standards contain provisions whieh,
through feference in this text, constitute provisions
of this pprt of ISO 4382. At the time of publication,
the editipns indicated were valid. All standards are
subject tp revision, and parties to agreements based
on this part of 1ISO 4382 are encouraged to investi-
gate the|possibility of applying thelmost recent edi-
tions of fhe standards indicated below. Members of
JEC and|ISO maintain registers of currently valid
Internatipnal Standards.

ISO 4383:1991, Plain bearings — Multilayer materials
for thin-walled plaintbearings.

ISO 4384-1:19825 Plain bearings — Hardness testing
of bearing metals — Part 1: Compound malerials.

3.1 Chemical’composition

The chemical composition shall be within the limits
specified 'in tables 1 and 2, where single figures de-
notémraximum values.

3.2 Analysis

Methods of analysis for alloying elements, permiss-
ible additions, or impurities shall eithel| be as spec-
ified in relevant International Standards or as
mutually agreed between supplier, purchaser and
any mutually acceptable arbitrator.

4 Material properties

ISO 4384-271982, Prainm bearings — Haraness testing
of bearing metals — Part 2: Solid materials.

1ISO 6892:1984, Metallic materials — Tensile testing.

3 Requirements

If the purchaser’s requirements necessitate limits
for any element not specified, or limits different from
those already specified, these should be agreed
upon between supplier and purchaser.

4.1 General

The minimum tensile strength and elongation values
quoted in tables 1 and 2 are included as properties
which may assist designers. Brinell hardness is the
mandatory quality control check. If tensile strength
and elongation tests are required, this should be
stated by the purchaser at the time of ordering.

For finished bearings Brinell hardness will normally
be checked.


https://standardsiso.com/api/?name=f57ca4a27b193ae19c1fc94abb1db794

ISO 4382-1:1991(E)

Table 1 — Copper/lead/tin and copper/aluminium casting alloys for solid and multilayer thick-walled plain

bearings
Chemical composition, % (m/m)
Chemical elements and properties
CuPb9Sn5 CuPb10Sn10 Y CuPb15Sn8 CuPb20Sn5 CuAl10Fe5Ni5
Cu Remainder Remainder Remainder Remainder Remainder
Sn 4to06 9to 11 7t09 4to6 0,2
Pb 8 to 10 8 to 11 13 to 17 18 to 23 0,1
Zn 2 2 2 2 0)
Fe 0,25 0,25 0,25 0,25 3,5 to|5,5
Ni 2 2 2 2,5 3,5 to]6,5
Sb 0,5 0,5 0,5 075 -
P 0,12) 0,052 0,12 0,12 —
Al 0,01 0,01 0,01 0,01 8 to 11
Mn 0,2 0,2 02 0,2 3
Si 0,01 0.01 0,01 0,01 0,1
S 0,1 0,1 0,1 0,1 -
Cu 1 Fe + Ni + Al + Mn - -- > 99,2
Material properties of test bar
Brinell hardness|?
HB 2,5/62,5/1¢, min.
GS — Sand 55 65 60 45 14
GM — Permpnent mould 60 65 60 50 14
GZ — Centrifugal 60 70 65 50 14(
GC — Contifpuous 60 70 65 50 14
Tensile strength| R,
N/mm2, min.
GS — Sand 160 180 170 150 60
GM —- Permpnent mould 200 220 200 170 60
GZ — Centrifugal 220 220 220 180 68
GC — Contipuous 230 220 220 180 68
Elongation, percpnt after fracture, A
%, min.
GS — Sand 7 7 5 5 10
GM — Permpnent mould 5 3 3 5 12
GZ — Centrifugal 6 6 8 7 12
GC - Contifpuous 9 6 8 7 12
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Chemical elements and properties

Chemical composition, % (m/m)

CuPb9sSn5 CuPb10Sn10 " CuPb15Sn8 CuPb20Sn5 CuAl10Fe5Ni5
Material properties of test bar
0,2 % Proof stress, R,
N/mm2, min.
GS — Sand 60 80 80 60 250
GM — Permanent mould 80 140 100 80 250
GZ — Centrifugal 80 110 100 80 280
GC — Continuous 130 110 100 80 280
Elastic delas
KkN/mm? =~ 85 90 85 75 120
Linear tHermal expansion coefficient, o,
10-5/K| =~ 18 18 18 19 16
Thermal [conductivity, 1, at 15 °C
W/(mH) =~ 71 47 47 59 60
Density, p
kg/dm =] 9 9 94 9,3 7.6

1) The phemical composition of this alloy differs from that of thin-walled muiltilayer plain bearings (see ISO 4383).

2) For
3) For

ontinuous casting, the phosphorus content may be increased to a maximum©#f 1,5 % by agreement.

ardness testing, see ISO 4384-2.
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Table 2 — Copper/tin/zinc casting alloys for solid plain bearings

Chemical elements and properties

Chemical composition, % (n1/m)

CuSn8Pb2 CuSn10pP CuSn12pPb2 CuPb5Sn5Zn5 CuSn7Pb7Zn3
Cu Remainder Remainder Remainder Remainder Remainder
Sn 6to9 10to 11,5 11 to 13" 4t06 6to8
Pb 0,5to 4 0,25 1t025 4to06 5to8
ZT 3 U,VUbV 2 4106 2 tol5
Fe 0,2 0,1 0,2 0,3 0,2]
Ni 2,5 0,1 2 2,5 2
Sb 0,25 0,05 0,2 0,25 0,35
P 0,052 0,5to 1 0,05 to 0,42 3) 0,052 0,19
Al 0,01 0,01 0,01 0,01 0,0
Mn 0.5 0,2 -
Si 0,01 0,02 0,01 0,01 0,0
S 0,1 0,05 0,05 0,1 0,1
Material properties of test bar
Brinell hardness [/ o
HB 2,5/62,5/10| min.
GS - Sand 60 70 80 60 65
GM -- Permanent mould 85 95 60 65
GZ - Centrifjugal 85 95 90 65 70
GC — Continuous 85 a5 90 65 70
Tensile strength,|R |
N/mmz2, min.
GS — Sand 250 220 240 200 210
GM - Permanent mould 220 310 - 200 210
GZ -- Centrifjugal 230 330 280 250 260
GC — Continuous 270 360 280 250 260
Elongation, percgnt after fracture, A
%, min,
GS - Sand 3 3 7 13 12
GM — Perm3anent mould 2 2 - 13 12
GZ - Centrifugal 4 4 5 13 12
GC — Continjous 5 6 7 13 12
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Chemical elements and properties

CuSn8Pb2

CuSniopP

Chemical composition, % (m/m)

CuSn12Pb2

CuPb5Sn5Zn5 CuSn7Pb7Zn3

Material properties of test bar

02 % Proof stress, R,
N/mm2, min.
GS — Sand 130 130 130 90 100
GM — Permanent mould 130 170 90 100
GZ — Centrifugal 130 170 150 100 120
GC — Continuous 130 170 150 100 120
Elastic modulus—E.
KN/mmf = 75 95 a5 90 85
Linear thermal expansion coefficient, «,
106 /K =~ 18 18 18 18 18
Thermal ¢onductivity, 1, at 15 °C
W/(mK) =~ 47 50 54 71 59
Density, {
kg/dm3| =~ 8,8 8,8 8,7 8,7 8,8

For hardness testing, see ISO 4384-2.

The ghosphorus content shall be fixed by agreement.

For centrifugal and continuous casting, a tin content of 10,5 % to 13 % is admissible.

)

2) For cpntinuous casting, the phosphorus content may be increased to a maximum &fA4,5 % by agreement.
)
)
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4.2 Test methods

4.21 Hardness test

Hardness testing shall be carried out in accordance
with 1SO 4384-1 and ISO 4384-2. If specimen size
does not permit this, the test method may be agreed
between supplier and purchaser. Acceptable mini-
mum values shall then be as agreed.

4.2.2 Tensile test

GS — Sand
GM — Permanent mould
GZ — Centrifugal

GC — Conlinuous

chaser:

R: Test of tensile strength

The tensile te
with iSO 6892.
use of standar
mandatory val

t shall be carried out in accordance
If specimen sizes do not permit the
d test pieces, then test methods and

PR T T T

tes shall be as agreed between sup-

plier and purchaser.

In the case of|
casting, the 14
case of contin

sand casting and permanent mould
bst bars are cast separately. In the
jous casting, the test bars are taken

from the casr:tng and, in the case of centrifugal

casting, they

The test bars
chined.

Cast test bars
and 25 mm; m
diameter betl

case, a diam
mended.

5 Designat

The designatig
of casting:

ay also be taken from the casting.

may be tested either as cast or ma-

shall have diameters between 12 mm
hchined test bars shall have a finished
een 10 mm and 18 mm. In the latter
eter of 14 mm+05mm is recom-

on and ordering information

n is separated into the following types

RA: Test of tensile strength and elongatiof

H: Test of Brinell hardness (on cast matdrial or

finished solid plain bearing)
EXAMPLE

Designation of the bearing metal made of cpntinu-
ous casting (GC) havingDthe symbol CuPb10Sn10,
when the test for tensile strength and elopgation
(RA) is to be carried 'out on the test bar:

Bearing métal'ISO 4382 - GC - CuPb10Sn10 - RA

For finishedomachined material, the dimensiofs may
be selected, for example, from 1SO 4379.

Foraunmachined material, the manufacturef’'s re-
commended allowances for machining shopld be
added to the outside diameter and subtracteld from
the inside diameter.

The purchaser shall indicate whether a cettificate
of conformance is required.
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Annex A
(informative)

1ISO 4382-1:1991(E)

Guide for uses of bearing metals and for the hardness of the mating bearing part

(shaft)
Minimum
Bearing alloys Characteristics and principal uses! hardpess of the
shaft2)
CuPb3Sn5 Soft copper-based bearing alloys suitable for moderate loads and moderaté to
high sliding velocities. Increasing the tin content increases the hardnessiapd 250 HB
CuPb10$n10 wear resistance.
Soft copper-based bearing alloys suitable for moderate loads and moderate to
high sliding velocities. Increasing the tin content increases the hardness and
CuPb15$n8 wear resistance. 250 HB
Tolerant of water lubrication.
Soft copper-based bearing alloys suitable for modécate loads and moderate to
high sliding velocities. Increasing the tin contentincreases the hardness and
CuPb20$n5 water resistance. 200 HB
Suitable for water lubrication.
Very hard alloy for structural compohents under sliding conditions.
CuAl10Fe5Ni5 Suitable for marine environmepts™ Hardened shafts essential. Relatively poor 35 HRC
embeddability.
CuSn8Pb2 i
For non-critical applications with low to moderate loads; adequate lubrication. 300 HB
CuSn7Pb7Zn3
CuSn10p . - . . - -
For hardehed shafts with a combination of high load, high sliding velocity, impact p
- L . A . 85 HRC
loadind or pounding; when there is adequate lubrication and good alignment.
CuSn12ib2
CuPb5Sq5Zn5 For non-critical applications with low loads; adequate lubrication. 250 HB
1) HigHer-fead content improves the tolerance of poor alignment and intermittent lubrication.
2) The lshafthardness should be four times higher than the bearing-alloy hardness The difference in hardnéss between

bearing material and shaft material shall be such that welding of the bearing material under working conditions is safely
avoided. The lubrication conditions have considerable influence on the selection of the shaft material, in particular on
the hardness. The tabulated hardness values for shaft material are minimum values which are valid for most cases of

application.
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