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Simulation on influence of solidification path on
m icrosegregation param eters n A k4. 5% Cu alloy
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Abstract Effects of solidification path on m icrosegregation param eters after soliification at different locations in the ingot
of A 4. %% Cu ally were studied by m icrosegregation fom ing simulation Them ain knetic effects that can nfluencem icro-
segregation were accounted for in the modeling ncliding secondary am coarsening solid-state back diffusion, prm ary tip
undercooling and variab le diffusion coefficients according to tem perature Defom ing grids technology was applied for track-
ng the moving nterfaces iterative m ethod was applied for resolving diffusion equation and solute balance equation The
smulation indicates that solid-state diffusion is controlled mainly by the solute diffusing velocity but not the local solid ifica-
tion tme for A FCu system studied and them icrosegregation param eters are affected not only by local solidification tim e but
also by soldification path
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Table 1 Physical data for A FCu alloys used

n model calculation

Physical paran eter Value
Density of solid/ (kg* m™?) 2800
Density of liquid/ (kg* m™?) 2500

Them al coefficient of solid /
I 190

(Wem™ " * K )

Them al coefficient of liquid/ 08

(Wem 'K

Specific heat/ (J* kg '+ K™ ') 1000
Latent heat/ (J* m™?) 9.5x10°
Surface energy/ (J* m~?) 0. 093

4.8x10°°

i fusivi 2. 4!
Solid mass diffusvity/ (m“* s ') exp( — 16069 7)
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Table 2 Camparison betw een calculated results and experm ental results of

secondary dendrite am spacing and volume fraction of eutectic for different locations

Secondary am spacing/Pm

Volme fraction of eutectic phase %

D istance fran center/mm
Experm ental result

Calculated result

Expermental result Calculated result

19 26
15 26
11 28
8 29

26.3
26.5
26. 6
27.0

7.91 7. 64
8.39 8.17
9.08 8.75
10. 20 9.15
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Table 3 Variation of vohm e fraction of eutectic
according to grow th rate for A M. 5o Cu alby

Gt ] Volm e fraction of eutectic phase Mo

(mm* s*l)

Experm ental result Calculated result

0.013 2.8 1.05
0. 050 3.2 2.01
0. 150 4.2 3.95
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Fig 2 Three kinds of cooling curve' ™
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Fig 3 Variation of volme fractions of

eutectic phase w ith different cooling curves
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