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Lead free cutting copper alloys

HUANG Jinsong', PENG Chao-qun', ZHANG Stqi’, HUANG Baryun'

Abstract: The principles of elements choice of lead free cutting brass was expatiated. It was pointed out that the
lead in lead-brass or bismuth in bismuth-brass is replaced by dispersive intermetallics. The development of the lead
free cutting brass containing bismuth and graphite/ copper composite was summarized. It can be concluded that the

key points for cutting brass containing no lead are the choices of elements which can form brittle but not hard inter-
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metallics and procedure which can make the intermetallics distribute dispersively.
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(a) —Attached; (b) —Not attached
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Table 1 Chemical composition of American cutting brass containing Bi (mass fraction, %)

Alloy Cu Bi Zn Sn Se Fe Ni(Co) RE Sb Al Si Phb P S
89510 86.0-88.0 0.5-1.5 4.076.0 4.0-6.0 0.35-0.37 0.3 1.0 -  0.25 0.005 0.005 0.25 0.05 0.08
89520 85.0-87.0 1.5-2.5 4.076.0 4.0-6.0 0.8-1.2 0.3 1.0 -  0.25 0.005 0.005 0.25 0.05 0.08
89550 58.0~64.0 0.6-1.2 320380 120 0.01=0.1 0.5 10 -  0.050.170.6 0.25 0.1 0.0l 0.05
89325 84.0-88.0 2.773.7 1.0 9.0-11.0 - 0.15 1.0 0.1-1.0 0.50 0.005 0.005 0.10 0.10 0.08
C89831 87.0-91.0 2.7-3.7 2.0-4.0 2.7-3.7 ~ 0.3 1.0 0.171.00.25 0.005 0.005 0.10 0.05 0.08

C89833 87.0794.0 1.772.7 2.074.0 4.076.0 -

C89835 85.0789.0 1.7-2.7 2.074.0 6.077.5 -

C89837 84.0-88.0 0.7-1.2 6.0710.0 3.074.0 -

0.3 1.O 0.171.0 0.25 0.005 0.005 0.10 0.05 0.08

0.2 1.O 0.171.0 0.35 0.005 0.005 0.10 0.10 0.008

0.3 1.O 0.171.0 0.25 0.005 0.005 0.10 0.05 0.008
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Table 2 Comparison of mechanical properties and
machinability of American brass containing Bi with

brass containing Pb

G,/ .5/ & HBN M achinability

Moy yipa MPa % (4990 N) (C36000 with 100% )
C89510 209 136 12 71 75
€89520 215 145 10 73 85
C89550 332 200 8 63 76
C89325 245 126 20 73 80
C89831 238 105 20 55 85
C89833 259 119 28 60 81
C89835 245 126 20 65 81
C89837 259 119 32 60 70
€36000 255 117 30 60 100%
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Table 3 Results of EDX for brass containing M g

(mole fraction, %)

Position Cu Zn Mg Si Bi
A 59.70  29.29  7.54 3.47 0
B 62.18  36.80  0.61 0.41 0
c 63.69  27.70  3.09 2.55 2.98
D 56.31  42.26 0 0.98 0.45
E 65.93  33.67 0 0.13 0.27
F 61.20  38.63 0 0.27 0.17
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brass containing Pb( C3604)
(a) —C3604; (b) —Brass containing Mg
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