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Observation In − situ for Side-growth of the Cell Growth by Convection
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Abstract: Observation in-situ of crystal growth of the transparent model alloy is an effective method

to study solidification of crystal. An apparatus system to study the process of crystal growth was

designed, which includes the room of crystal growth in unidirectional solidification and the observation

and measurement apparatus. With this experiment system, the morphology of growing interface of

Succinonitrile-5wt% ethanol as a transparent model alloy were experimentally studied at different growth

condition parameters. It is found that the effect of the buoyancy-driven flow and the microconvection

in the crystal growth process can cause downstream alternation of the cell growth direction.
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Fig. 1 Scheme of real-time observation system of

crystal growth

2.1 <j;-(6/QCW	�udr�>�w�Yw�%��w��b.	gr8�K;�rl�L>*6Od�	g#E&r%V&P<�U6eOZ�w<=kr��Z���w��	g%V��=}	u���(	g#Er)&<=b	ud�)5�+Qr SCN	gy��qZ�#	gr�,)~aj8a) [6] 8NZq�#�}�F�w�r<=�SZw<H�ewS:
��Y�+Q Olymbus0O#?r�#Lu&r CKX-41 hz#�w�[ 1/2Har CCD pN.Q��d�d�Fy 1360 �����#Oay 0.5µm.
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Fig. 2 Scheme of crystal growth room

(a) Planform; (b) Side view
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2.3 `2KtA+M(6�	"}�n2Q SWP-T803 F�"�="��"�
	 0.1◦C, �e 0∼200 ◦C �x

D~w�e	g#E;
,2��Q' 500µm �z<)�|m�Y8�	iD SWP-MD80 F�8�=6vkgV^��8�
	 0.1◦C.
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Fig. 3 Downstream alternation of SCN-5wt% ethanol crystal alloy at cell growth V =1.06µm·s−1

(a) G=3.72k·mm−1, V =1.06µm·s−1, t=28.9s; (b) G=3.72k·mm−1, V =1.06µm·s−1, t=52.7s

r 4 !DT� V =1.53µm·s−1 %��# -5wt% ?YM~\"q��r�!D
Fig. 4 Downstream alternation of SCN-5wt% ethanol crystal alloy at cell growth V =1.53µm·s−1

(a) G=3.72k·mm−1, V =1.53µm·s−1, t=34.1s; (b) G=3.72k·mm−1, V =1.53µm·s−1, t=62.8s

r 5 !DT� V =1.79µm·s−1 %��# -5wt% ?YM~\"q��r�!D
Fig. 5 Downstream alternation of SCN-5wt% ethanol crystal alloy at cell growth V =1.79µm·s−1

(a) G=3.72k·mm−1, V =1.79µm·s−1, t=40.3s; (b) G=3.72k·mm−1, V =1.79µm·s−1, t=85.6s
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