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Abstract The effects of Cu and Sb on the microstructure and mechanical properties of Sn-Sb-Cu-Ni-Cd whitemetal were
investigated. Any compound phase was not observed in the whitemetal with 0.05 wt% Cu, while as the Cu content was
increased, star- or needle-like CugSns phases were found. The tensile strength gradually increased with Cu up to 5 % and
then remained almost constant with Cu content above 5 %, while the hardness continuously increased with Cu content
because of the increased hard Cu,Sny phases. As the Sb content increased, SbSn cuboids were present as well as Cu,Sns.
The tensile strength and hardness continuously increased and the elongation decreased with Sb content.
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Table 1
The chemical composition of whitemetal alloys used in this study

Alloy Sb Cu Ni Cd Sn
A01 741 0.05 0.21 0.89 Bal.
A02 7.52 1.08 0.20 0.88

A03 7.52 2.69 0.19 0.88

A04 7.57 3.64 0.18 0.90

A05 7.61 3.94 0.19 0.92

A06 7.65 4.55 0.14 0.93

A07 7.60 5.27 0.23 0.98

A08 7.63 5.99 0.25 0.99

A09 7.42 7.50 0.22 0.97

A10 7.44 8.80 0.22 0.96

All 7.51 9.82 0.22 1.00

BO1 0.05 3.49 0.17 0.84

B02 1.32 3.36 0.19 0.87

B03 3.33 341 0.20 0.92

B04 5.66 3.40 0.23 0.93

BO05 7.77 3.42 0.17 1.00

B06 9.65 3.51 0.24 1.00

B07 11.56 3.53 0.23 1.05

B08 1341 3.64 0.17 1.04

B09 14.06 3.52 0.17 1.09

B10 15.49 3.54 0.26 1.12
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Fig. 1. Optical micrographs of Sn-base whitemetal with vari-
ous Cu contents; (a) A0l (0.05Cu), (b) A0S (3.94Cu), (c) All
(9.82Cu).
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Fig. 2. Mechanical properties of Sn-base whitemetal with Cu
content.
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Fig. 3. Optical micrographs of Sn-base whitemetal with vari-
ous Sb contents; (a) BO1 (0.05Sb), (b) A05 (7.77Sb), (c) B10
(15.49Sb).
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Fig. 4. Mechanical properties of Sn-base whitemetal with Sb
content.
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