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Partial remelting of semi-solid metal ingots of
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Abstract: Partial remelting is the important part of semi-solid metal (SSM) ingots forming technology. In order to obtain
small and round grain organization microstructure, the microstructure evolution of ZK60 magnesium alloy SSM ingots
obtained by near-liquidus casting were partially remelted, and the microstructure evolution would be investigated by
controlling remelting temperature and holding time. The results indicate that good thixotropic microstructure will be
obtained by controlling remelting temperature and holding time suitably. Using the graphite mould, optimizing
thixotropic microstructure can be obtained at 600—605 “C for 10—15 min, the average diameter of grain is 30.5 wm and
the roundness is 1.5. With the water-cooled copper mould, the conclusion is the same, the average grain diameter is 31.8
pm and the roundness is 1.6. Meanwhile, the cooling rates during casting also affect the partial remelting progress,
reducing the cooling rate properly, the graphite mould can improve the uniformity and stability of the partial remelting
microstructure.
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Fig. 1 Effects of common casting and near-liquidus casting on as-cast microstructure of ZK60 alloy: (a) Common casting with

graphite mould A, 720 °C, 0 min; (b) Near-liquidus casting with graphite mould A, 629 °C, 30 min; (c) Near-liquidus casting with

iron mould B, 629 “C, 30 min; (d) Near-liquidus casting with water-cooled copper mould C, 629 °‘C, 30 min
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Fig. 2 Cooling curves of slurry in moulds
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Fig. 3 Variation of average diameter, average roundness and
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min): (a) Water-cooled copper mould C; (b) Graphite mould A
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Fig. 4 Variation of average diameter, average roundness and
number density with holding time(remelting temperature is 600

‘C): (a)Water-cooled copper mould C; (b) Graphite mould A
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Fig. 5 Microstructures of ingot at various remelting temperatures holding for 10 min (Ingot: stewing at near-liquidus temperature
for 30min+graphite mould A): (a) 629 C; (b) 600 C; (¢) 605 C;(d) 610 C
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