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Fig. 1 Phase diagram of succinonitrile-w ater

transparent model alloy
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Fig.2 Schematic diagram of

experimental apparatus
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Fig. 3 Formation of primary globular crystals

(stirring rate: 5001/ min)

(a) —Nucleation; (b) —Increment; (c¢) —Agglomeration
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Fig.4 Comparison of final solidification
morphologies for different undercooling

(stirring rate: 500 r/ min)
(a) —Dendritic morphology for high undercooling;
g g

(b) —Globular morphology for medium undercooling
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Fig. 5 Globular evolution of primary equiaxed
crystal( stirring rate: 5001/ min)

(a) —Dissolution and rupture of primary equiaxed crystal;
() —Formation of whole i phase

(¢) —Growth of secondary globular crystal
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Fig. 6 Globular evolution of primary columnar

crystal( stirring rate: 5001/ min)
(a) —Dissolution of primary columnar crystal;

(b) —Growth of secondary globular crystals
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Fig. 7 Distribution of globular crystals for

»
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different stirring rates
(a) —Agglomeration under low stirring rate, 5001/ min;
(b) —Uniform distribution under high stirring
rate, 22001/ min
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Formation of globular structure during semi solid material processing

LI Tao, HUANG Werdong, LIN Xin
(State Key Laboratory of Solidification Processing,
Northwestern Polytechnical University, Xi an 710072, P.R. China)

[ Abstract] The microstructure formation during semtsolid material processing was experimentally studied through direct observa-

tion in a transparent model alloy, succinonitrile 5% water( mole fraction), whose solidification is very similar to that of metals. The

results show that the globular crystals form in the direct nucleation from the liquid phase, instead of from fragments of broken den-

drites, and the shearing rate during stirring has an important influence on the globular formation. With increasing stirring rate, the

ratio of globular formation decreases. When the stirring rate increases to a certain value, globular formation will not happen. The ra-

tio of globular formation is highly sensitive to the sudden change of the stirring rate which causes the numerous nucleation and growth

of globular crystals.

[ Key words] semrsolid material processing; solidification structure; succinonitrile water; globular crystals
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