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Abstract

The purpose of this study is to investigate the effect of P addition and homogenizing heat treatment on the mechanical
properties of Cu-Sn-Ni alloy. The addition of P was 0.025wt.%P to 0.085wt.%P and homogenizing heat-treated at 400,
500, 600°C under N, gas atmosphere. Mechanical properties was investigated in this study were Rockwell hardness, tensile
strength, and elongation. Tensile strength and elongation increased with P and homogenizing time. Temperature was
significantly influence on mechanical properties. Hardness decreased with increasing homogenizing time and temperature,
but 0.085wt.%P specimen was showed higher hardness and lower tensile strength and elongation than 0.073wt.%P

specimen due to the presence of more Cu,P in matrix. (Received February 14, 1997)
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Fig. 1. Schematic diagram of a horizontal centrifugal casting
machine.
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Table 1. Chemical composition of specimen. (wt. %)
specimen  Sn Ni Pb Sb P Cu
0.025P 1432 158 135 064 0025 bal
0.032P 1313 148 137 047 0032 bal
0.073P 1308 150 132 048 0.073 bal
0.085P 1439 155 137 063 0085 bal
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Fig. 2.

Varation of tensile strength with the content of
Phosphorous and homogenizing time at 400°C.
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. 3. Variation of tensile strength with the content of Pho-
phorous and homogenizing time at 500°C.
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Fig. 4. Variation of tensile strength with the content of
Phosphorous and homogenizing time at 600°C.
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Fig. b. Variation of elongation with the content of Phos-
phorous and homogenizing time at 400°C.
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Fig. 6. Variation of elongation with the content of Phos-
phorous and homogenizing time at 500°C.
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Fig. 7. Variation of elongation with the content of Phos-
porous and homogenizing time at 600°C.
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Fig. 9. Varation of hardness with the content of Phos-
phorous and homogenizing time at 500°C.
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Fig. 10. Variation ofhardness with the content of Phos-
phorous and homogenizing time at 600°C.
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Photo 1. Optical micrographs of Cu-Sn-Ni-Pb alloy with the
different content of Phosphorous.
(a) 0.025 wt%P (b) 0.085 wt%P (c) high mag-

nification of (a) (d) high magnification of (b)
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Photo 3. Micrograph showing the Sn segregation.
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Photo 5. EPMA elemental maps of the as cast Cu-Sn-Ni-Pb
alloy (P: 0.073wt.%).
(a) image (b) Cu (c) Sn (d) Ni

Table 2. Chemical composition by EPMA point analysis

(at. %)

Chem. Comp. Sn Ni Pb P Si Fe Al Cu
0.073P & Phase 21.14 6.48 (.41 0.64 0.33 72.01
Matrix  3.87 2.13 0.47 90.87

ppt* 423 1.47 18.61 75.70
0.032P & Phase 21.75 6.87 0.80 0.28 70.31
Matrix 521 2.32 92.47
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