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Development of Environmental Friendly Copper Alloy for Metal Bearings

Katsuyuki FUNAKI and Iwao AKASHI

In recent years, several environmental regulations such as RoHS and ELV have resulted in a trend to prohibit or decrease the use
of certain harmful substances such as lead and cadmium in products as an environmental safeguard. In particular, industrial machinery
manufacturers are very keen for a substitute alloy for lead bronze to be developed, because it is an indispensable material for the production
of metal bearings. In this study, for the purpose to develop a substitute alloy for lead bronze, the metal structure control technique using
eutectioid transformation was leveraged to develop a lead-free / low lead copper alloy for bearings. A large quantity of eutectic phase, in
which o copper and copper-tin based intermetallics formed the laminates, was produced in a metal structure of tin bronze under as-cast
conditions by means of the alloy design technique. This alloy consisting of pearlite-structured eutectoids showed higher seizing resistance
and abrasion resistance than did lead bronze LBC3, and had excellent machinability.

Keywords: copper alloy, bronze casting, lead free, phase transformation, slide member, metal bearing, surface texture

ELV

45MPa 3000rpm CAC603(LBC3 10%Pb)

RoHS

()



( 50x% 40x 30mm)
40mm (8450) #32
( )
( )
@42xp30mm 120
2/3
60 SAE10W
10MPa
S45C
3 10%
0.015/min
PV
0.2
o 200
) (Cu Sn) ¢ (Cu Sn)
a-Cu
3
8 5min 120min
5min
1.25kN or 0.25m/s
#40 l
1min >
(CAC502)
200 2
(¢ 60x200H)

12

[m/s]

o N B~ O 0

1 ><160

in oil bath

10

20 30 40 50

[min]

60 70 80



(CAC406 603 )

Sn
o Sn 1 (LBC) (Pearlite Bronze)
o Sn B a B 1.5m/s
B 586 a vy SkN 3m/s 3kN
520 o »
3m/s SkN
o RoHS 2 Pb
) Cus;Sng 3m/s 7.5kN
3m/s-5kN
2 Sn o
Sn
( a) SEM
o )
b) as cast
Pb 2 7.5kN

1

Frictional rate / Radial Load | 3KN 5KN | 75KN | 10KN | 12KN

Pearlite Bronze | 15m/s| - o o -
3s| o o =< - -

Pearlite Bronze | 19m/s| - o o =
(2%9 sl o o o > -

Lead Bronze | 19M/s| © o

(LBO) 3m/s| > > - - -

o >

b) %2500
4 (as cast) 5



1x1077

LBA
PV LBA
LBA LBC3  Sn
Ni JIS
( 540N)
LBC3 PV
3000MPa m/min
4000MPa m/min PV
LBA
o
( ) X X
LBC 6x1077 (1)
5
HB TR OMPa PV
7000
£ 6000
g
& 500 2)
g4m0 LBC3
i p 2 p
i 3000 b \%
E LBA
2000
l@j 3)
2 1000 LBA
0
LB Ph-Free Low-Fb LBG3
6 PV
700 ¢
60 (
O 500
X 40
7
300
i
& 20 1 R ¥
4
s =
000 : : 2) - g
LBA Pb-Free Low-Ph LBC3 p. 6-7.
3) , , «

PV

, 1969,



