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Table 1 International influential semi-solid slurry preparation methods

Type Method Nationality Localized cooling Stirring and mixing Reference
o . . Mechanical rotation of
SSR USA Stirring rod inserted into melt 12
stirring rod
USA, ) )
GISS Inert gas inserted into melt Cool gas 13
I Thailand

Remelting of bulk metal Mechanical rotation of
RSF Sweden 14

inserted into melt bulk metal
USA, ) )
CDS Melt with lower temperature Pouring 15
Canada
Pouring and
SEED Canada Metallic crucible ) ) 16
mechanical rotation
South Pouring and electromagnetic
CSIP-RCS Metallic crucible 7
II Africa stirring
DTM USA Metallic crucible Pouring 17
NRC Japan Metallic crucible Pouring 18
SLC USA Metallic model Pouring 19
Hitachi Japan Metallic chamber Pouring and electromagnetic stirring 20
South ) ) o
H-NCM Crucible Pouring and electromagnetic stirring 21
Korea
Annulus electromagnetic ) . . .
o China Crucible Pouring and electromagnetic stirring 22
stirring
Weak electromagnetic ) ) ) o
o China Crucible Pouring and electromagnetic stirring ~ 23—24
stirring
Ultrasonic vibration China Crucible or vibration tube Pouring and vibration 25
Vibrating wavelike ) ) ) ] )
) China Specially designed pouring passage Pouring 26
sloping plate process
IV Serpentine pipe casting  China Specially designed pouring passage Pouring 27
Self-inoculation method  China Specially designed pouring passage Pouring 28
LSPSF China Specially designed pouring passage Pouring 29
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Fig. 1  Entrainment defects at microstructure scale in

semi-solid slurry of A356 aluminum alloy
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Fig. 2 Sectioned surfaces of semi-solid billets produced by electromagnetic stirring with current of 30 A under different vacuum

levels®®*: (a) Atmospheric pressure; (b) 80 kPa; (c) 50 kPa; (d) 20 kPa; (e) 5 kPa
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Two unique issues in rheoforming processes

GUO Hong-min"?, ZHANG Li-wen', YANG Xiang-jie*

(1. School of Materials Science and Engineering, Nanchang University, Nanchang 330031, China;
2. Key Laboratory of Net Forming in Jiangxi Province, Nanchang University, Nanchang 330031, China)

Abstract: Two unique issues in rheoforming were introduced, which are the entrainment defects formed during the
semi-solid slurry preparation, and the intercrystalline segregation formed during the further solidification of semi-solid
slurry. These two unique issues are significantly important factors that lead to the worse consistency of mechanical
properties, which make the rheoforming components more weakly competitive and restrict the developing of design and
optimization of alloys specially used for rheoforming. It is crucial for rheoforming to create preparation methods that can
produce semi-solid slurry without entrainment defects. For this, three rules have been present. The intercrystalline
segregation is derived from the special microstructure and composition of residual liquid in semi-solid slurry. It displays
itself in four forms, and should be used as one of criteria for the composition design of alloys specially used for
rheoforming.
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