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Preparation of aluminum wire by
Ohno continuous casting and its microstructure and properties
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Abstract: Aluminum wires were prepared using the self-made Ohno continuous casting equipment. The effects of
process parameters, such as the mold temperature and casting rate, on the surface quality, microstructure and mechanical
properties of aluminum wires were investigated. Besides, the microstructures of fracture surfaces of Al wires prepared
under optimal process parameters were evaluated, and the relevant mechanisms were identified. The results show that the
Al ingots with good surface quality can be successfully fabricated at the mold temperature of 675—685 ‘C and the
casting speed of 90—120 mm/min. Meanwhile, the process parameters have a great effect on the preferred orientation of
crystals. When the mold temperature is 680 ‘C and the casting speed is 90 mm/min, the crystal orientation of grain tends
to grow along the direction of (100). Moreover, when the casting speed is constant, the mechanical properties of ingots
are improved with the increasing mold temperature. Furthermore, when the casting speed is 90 mm/min, the plastic
processing capacity is the best. In comparison to polycrystalline Al wires, the Al wires prepared by Ohno continuous
casting have better integrated performance.
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Fig. 1 Effects of different mold temperatures on

surface quality of Al wires at casting speed of 90
mm/min: (a) 665 C; (b) 670 C; (¢) 675 C; (d)
680 C; (e) 685 C; (f) 690 C; (g) 695 C
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Fig. 3 XRD npatterns of Al wires prepared by Ohno

continuous casting at different mold temperatures at casting

speed of 90 mm/min
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Fig. 4 XRD npatterns of Al wires prepared by Ohno

continuous casting at different casting speeds and molding

temperature of 680 C
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Fig. 5 Stress—strain curves of ingots prepared at different

mold temperatures and casting speed of 90 mm/min
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Fig. 6 Stress—strain curves of ingot prepared at different

casting speeds and molding temperature of 680 ‘C
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Fig. 7 Fracture surface SEM images of aluminum wire prepared by Ohno continuous casting ((a), (c), (¢)) and polycrystalline

aluminum wire ((b), (d), (f)) after tensile tests
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