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Fig. 1 Microstructures of samples

for measuring resistivity
(a) —Single crystal; (b) —Unidirectional crystal;
(¢) —Polycrystal
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Fig. 2 Tensile samples after tensing
(a) —Rolling polycrystal; (b) —Unidirectional crystal;
(¢) —Single crystal
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Table 1 M echanical properties of single crystal copper and other crystal copper rods
0,/ M Pa 0y, o/ M Pa 0,/ M Pa ¢ 6
Single crystal 6.73 134.56 89.01% 30. 64%
U nidirectional crystal 7.18 155.92 84.92% 27. 65%
Polyerystal by rolling 389. 96 395. 42 85. 59% 8.27%
Polycrystal as cast 50. 00 170. 00 18. 00% 17. 00%
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Fig. 3 Fracture morphologies of tensile samples
(a) —Rolling polycrystal; (b) —U nidirectional crystal;
(¢) —Single crystal
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Fig. 4 Slip morphologies on surface
of tensile samples
(a) —Rolling polycrystal; (b) —Unidirectional crystal;
(¢) —Single crystal
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Table 2 Comparison of resistivities of single

crystal copper with other crystal copper rods

Sample Resistivity/ Q

Polycrystal 2.139%x 107 ®

Continuous casting unidirectional crystal 1.886x 107 ®
Continuous casting single crystal 1.806x 107 ®
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Fig. 5 XRD spectra for cross section of

samples before and after being tensed
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Influence of inclusions on metal atoms
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Mechanical properties and electrical resistivity

of continuous casting single crystal copper
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Abstract: The single-crystal copper is casted by self-made horizontal continuous casting equipment. The mechanical

properties and resistivity of the single-crystal copper were studied. It was shown that the tensile strength and the yield

strength of the continuous casting single-crystal copper rod decrease 20. 85% and 86. 54% , respectively, while the elon-

gation and the reduction of crosssection area increase 80.24% and 394.50% , respectively, than those of the polycrystal

copper rod. Compared with the rolling polycrystal copper, the tensile strength and the yield strength of the continuous

casting single-crystal copper rod decrease 65. 97% and 98. 27%, respectively, while the elongation and the reduction of

cross~section area increase 270. 00% and 4. 00% , respectively. The resistivity of single crystal copper rod are 15. 57%

and 4.24% , respectively, which are lower than those of polycrystal and unidirectionally solidified polycrystal copper rods.

The continuous casting single crystal copper rod have excellent properties for cold working and lower resistivity.
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