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� 1  LMNPQ-RSTUWde-R�P�S�kpq 

Fig.1  Development of semisolid slurry processing methods 

and corresponding casting microstructures: (a) 1970’s 

EMS, (b) ~1990’s SLC, and (c) ~2000’s SSR 
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Fig.2  Schematic of semisolid billets by traveling EMS
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Fig.3  Schematic drawing of sub-liquidus casting process
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� 4  SSRPQ-Rv� 

Fig.4  Illustration of the steps involved in the SSR process (a) 

and typical thermal history of SSR-processed slurry 

(b)
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� 5  ¥no¦§¨tP��� 

Fig.5  Schematic illustration of dendrite arm fragmentation 

mechanism: (a) undeformed dendrite, (b) after  

bending, (c) formation of high angle grain boundary 

by recrystallisation, and (d) fragmentation through 

wetting of grain boundary by liquid metal

[40]

 

Step 1 Step 2 Step 3 

Step 1 Step 2 Step 3 

a 

b 

Liquidus 

T
e
m
p
e
r
a
t
u
r
e
 

Time 

L 

L 

θ 

s 

s 

 

 

a 

b 

L 

θ 

s 

s 

L 

 

 

c 

d 



�1498�                                          �C�E*+,-.                                           � 38� 

 

 

 

 

 

� 6  g©��jkloªr«¬|��� 

Fig.6  Schematic illustration of structure evolution during 

solidification with vigorous agitation
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: (a) initial 

dendritic fragment, (b) dendritic growth, (c) rosette, 

(d) ripened rosette, and (e) spheroid 
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Fig.7  Schematic illustration of morphological evolution from 

dendritic to spherical via rosette with increase in shear 

rate and intensity of turbulence
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Abstract: Research and development of semisolid metal slurry processing technology was outlined; and a few representative SSM 

(semisolid metal processing) methods and the corresponding slurry processing technologies were presented; moreover, the formation 

mechanism of non-dendritic microstructure under coerced convection condition was summarized. The rheoforming route, whose process 

flow was simple and prime cost was low, has become the development direction at present. The necessary condition of manufacturing 

high-quality semisolid processed parts is that the supplied semisolid slurry has high density of nuclei suspending uniformly in the bulk 

melt.  
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