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Fig.1 Chernov's dendrite
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Table1 Scaling law of microstructure sizes
5 . Z d 1/2
Tip radius poc(lyd,)
Primary arm spacing A oc(ld, )1/2

A o 171 d
A, oc(1,ld, )"

[, : solutal diffusion length /,: thermal diffusion length
d, : capillary length

Secondary arm spacing
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Ivantsov solution

Prediction by maximum
growth velocity criterion

p°V = const.
\

\  Experimental result [7]

Growth velocity

o =0.0195

Modified Ivantsov solution

v

Tip radius of curvature

Fig.2 Tip radius of curvature and growth velocity in free dendrite
growth
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Fig.3 Spatial distribution of dendrite primary arms
Primary arms in the transverse cross section of a uni-
directionally solidified sample are randomly selected and
located at the origin, and then the first neighboring primary
arms of the selected arms are plotted together. Vertical and
horizontal axes show the distance in arbitary units.
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Fig.4 Mean values (m) and deviations of dendrite primary arm
spacing (o)

Closed marks are the experimental results and solid lines
show the tracks when the triangle and square lattice models
are randomly disordered. The track for the square inhibition
model is obtained by changing the inhibition distance.
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