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Apparent Growth Direction of Primary Dendrites in Chill Zone

Hisao ESAKA, Yuka KURODA, Kei SHINOZUKA and Manabu TAMURA

Synopsis : Apparent growth directions of dendrites in the initial solidification zone have been analyzed theoretically and experimentally. In a 2-D obser-

vation, the dendrite trunk can be observed as a projection to an observing cross section. Thus, the angle between heat flow direction and pro-

jected trunk may be lower than the real angle. In order to predict the distribution of apparent angle of dendrite trunks, a simple physical

model has been developed and statistically analyzed. According to this model, dendrite trunks, the growth directions of which are close to the

heat flow direction, become larger than the other. This prediction agrees well qualitatively with the experimental result which was carried out

using SUS304.
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Fig. 1. Definition of the angle of dendrite trunk and the
plane for observation.
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Fig. 2. Apparent angle of the dendrite trunks as a function
of the angle between the plane for observation and
the dendrite trunk.
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Fig. 3. Definition of the angle of dendrite trunk.

Table 1. Classification of deflection angles of dendrite
trunks for histogram.

Gr.-1 35.3° ~63.0°
Gr.-2 63.0° ~81.0°
Gr.-3 81.0° ~99.0°
Gr.-4 99.0° ~117.0°

Gr.-5 117.0° ~144.7°
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Fig. 5. Relationship between number of dendrite trunks
and the standard deviation for N, ,/Ng, .
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Fig. 4. Distribution of growth angle of dendrite trunks as a function of number of trunks.
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Fig. 6. Calculated results of distribution of apparent
growth direction of dendrite trunks (n=500, case

D).
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Fig. 7. Calculated results of distribution of apparent
growth direction of dendrite trunks (=500, case
1I).
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Fig. 8. A schematic illustration of the experimental appa-
ratus.
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Mold side

Solidification structure of the cross section of
SUS304.

Fig. 9.
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Fig. 10. Distribution of apparent growth direction of den-
drites.
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