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Fig 1 Scheme of cold crucble diretbnal solid ification equ jm ent show ing on the whole apparaius

(‘a) and cross section of the cold cmcible (b)

2
2
Table 1 Parmmeters of cold cuchble directional solidification experin ents
No. A Power/kW B W ithdravalvelocity /(mm* min™") CP reheating tine/min
1 60 08 8
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Fig 2 M acrostrucures of cold crucble diretbnal sold ified T A Fbased billets
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Tabk 3 Orthogonal experment results of the effect of paran eters on grain sizes
ExpermentNa A(Power B(W ithdrawal velocity) C( Preheating tine) Projct Gran size index
1 1 1 1 AB,C, 26
2 1 2 2 A B,C, 24
3 2 1 2 A,B,C, 18
4 2 2 1 A,B,C, 22
K, 50 4 48
K, 40 46 42
ki 25 2 24
k, 20 23 21
R 5 1 3
3 3 30
b 2 25
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Table 4 Orthogonal experm ent resulis of the effect of paran eters on grain directbns
ExpermentNa A( Power B(W ithdrawal velocity) C( Preheating tme) Progct Gran size ndex
1 1 1 1 AB,C, 20
2 1 2 2 AB,C, 40
3 2 1 2 A,B,C,
4 2 2 1 A,B,C,
K, 50 44 48
K, 40 46 42
k, 25 22 24
k, 20 23 21
R 5 1 3
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Fig 4 Effects of paraneters on grain directbns
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Abstract A com position of Tr46AFQ 5510, 5W was prepared with directbnal and fne grans n slab shape The effects of technal
paran eters on the grainmodalities are stud ied with orthogonal experments The results show thatw ih ncreasing pow er grains trends to
grow upwhik the directon of grams is mpwoved Grams trend to be fner but the direction ismore deviated fran the grovth direction
in san e extensn with ncreasing w ihdrawal velocity When the preheating time is pobnged the size and the directbn of grains both
trend to be dsbennifit A ll of the best directbnal stuctures are obtained with withdrawal vebcity 1 Onm /m i for different crucbles

and compositons
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