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Fig.1 Schematic diagram for computing average primary dendritic spacing
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Table 1 Statistical distribution of average primary spacing for different distribution ranges of initial

perturbation wavelength

7,= 20 pm, y,= 40 um 7.= 30 pm, y,= 60 pum v, =40 pm, 7, =80 um

d_l Frequency ‘?1 Frequency ‘?n Frequency

Hm % Hm % “m Yo
143.78—146.07 0.67 148.40—150.09 2.67 144.02—145.83 4.00
146.07—148.36 0 150.09—151.78 0.67 145.83—147.64 0.67
148.36—150.65 2.00 151.78—153.47 7.33 147.64—149.45 12.67
150.65—152.94 6.67 153.47—155.16 8.67 149.45—151.26 15.33
152.94—155.23 8.67 155.16—156.85 0 151.26—153.07 18.00
155.23—157.52 21.30 156.85—158.54 16.67 153.07—154.88 16.67
157.52—159.87 0 158.54—160.23 19.33 154.88—156.69 0
159.87—162.10 27.33 160.23—161.92 0 156.69—158.50 12.67
162.10—164.39 12.67 161.92—163.61 17.33 158.50—160.31 11.33
164.39—166.68 11.33 163.61—165.30 15.33 160.31—162.12 0
166.68—168.97 4.00 165.30—166.99 0 162.12—163.93 6.67
168.97—171.26 4.00 166.99—168.68 10.00 163.93—165.74 1.33
171.26—173.55 1.33 168.68—170.37 2.00 165.74—167.55 0.67
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Table 2 Average primary spacing for different distribution ranges of initial perturbation wavelength

Initial perturbation wavelength d,,pm
Hm Average Median Mode
20—40 158.86 158.73 156.25
30—60 159.30 158.73 158.73
40—80 153.02 151.51 149.25
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Table 3 Statistical distribution of average primary spacing for different sample widths

L=25mm L=80 mm
d | > Hm Frequency, % d | » Hm Frequency, %
136.66—141.11 2.00 154.12—154.75 0.67
141.11—145.56 0 154.75—155.38 6.00
145.56—150.01 20.67 155.38—156.01 13.33
150.01—154.46 0 156.01—156.64 14.00
154.64—158.91 41.33 156.64—157.27 16.67
158.91—163.36 0 157.27—157.90 12.00
163.36—167.81 0 157.90—158.53 10.67
167.81—172.26 28.67 158.53—159.16 9.33
172.26—176.71 0 159.16—159.79 6.67
176.71—181.16 6.00 159.79—160.42 4.66
181.16—185.61 0 160.42—161.05 2.00
185.61—190.06 0 161.05—161.68 2.00
190.06—-194.51 1.33 161.68—162.31 2.00
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Table4 Average primary spacing for different sample widths

L d, ,sm
mm Average Median Mode
2.5 158.81 156.25 156.25
10 158.86 158.73 156.25
80 158.56 158.41 159.04
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Table 5 Thermophysical parameters used in present modeliling for several alloy systems

T, AS 7s/L D, my,
Alloy -1, el -3 2 9 2. -1 2 k
K Jemol <K 10°J+m 10 " m°-s 10° K
SCN-Ace. ®  331.24 11.21 8.95 1.27 -3.02 0.10
PVA-Eth. ©* 3089 7.53 2.84 0.6 -3.0 0.16
SCN-Eth. "2 331.24 11.21 8.95 1.27 -3.6 0.044
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NUMERICAL STATISTICAL MODEL OF
PRIMARY DENDRITIC SPACING

LIN Xin, HUANG W eidong, DING Guolu, W ANG Qi, ZHOU Yaohe (State Key La-
boratory of Solidification Processing, Northwestern Polytechnical University, Xi'an
710072)

(Manuscript received 1996-05-07, in revised form 1996-07-25)

ABSTRACT In view of the statistical randomness and the dynamic necessity, analysis has
been conducted on morphology development of solid-liquid interface in directional
solidification. Based on the present experimental observations and the known dendritic mod-
els, a numerical statistical mode! of primary dendritic spacing is first presented to the dendritic
array in directional solidification at constant velocity. The numerical model is in good agree-
ment with the experimental results.

KEY WORDS directional solidification, primary dendritic spacing, stochastic simulation

Correspondent: LIN Xin, State Key Laboratory of Solidification Processing, Northwestern Polyvtechnical
University, Xi'an 710072



