
Jo
ur

na
l o

f I
no

rg
an

ic

    
    

M
ate

ria
ls

x 22 � x 5 v � \ - > , � Vol. 22, No. 5

2007 g 9 a Journal of Inorganic Materials Sep., 2007bq&>: 1000-324X(2007)05-1015-043Nwod%H*hU.YW:,���������������
(�z}�{	 �������~��Æ|�
���y 710072)p m� �pY\"M~q�e!DCM�'(%;7�5/Æ�ei7CMqT�=���Æ*�e�Hy3%H\+`!|~A�ry3�T�8qCE	1P�'�fq���e!D:I;<79�y�d)kq�e!DT������# -5wt% ?YpY\"M~��i7q{U!D%\�'<(%;7/Æ	(4���RY�3�GIv�G\|��e!DCMqM��-n��d!DCM�TY�KGr���	9 D 0���!D�(%;<�v�G�KGr�u_4L>�O782 bf'\Q�A

Observation In − situ for Side-growth of the Cell Growth by Convection
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sity, Xi’an 710072, China)

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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r 1 �e!D(%;<(41Cr
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.

2.2 I^V/(6	g#E;6)5r9q�z�ZUZ"�;,�iD�	~wy("}	g#EU	�	g#E;Q=.(5K�Bmt�J�pg&�K��Z��#��s 2 Y2�	g#E;,� 35mm×15mm×0.5mm r�&g�m6y=.	g#E;e��j8&U�u�br�	Vy�Jy���Gr�&&�A�	g#E;rP	�u��m6U/Z�	"}K�
r 2 �e!D:1Cr
Fig. 2 Scheme of crystal growth room

(a) Planform; (b) Side view

�#E�l�K*��z�&zZ8 rmt��
2.3 `2KtA+M(6�	"}�n2Q SWP-T803 F�"�="��"�
	 0.1◦C, �e 0∼200 ◦C �xD~w�e	g#E;,2��Q' 500µm �z<)�|m�Y8�	iD SWP-MD80 F�8�=6vkgV^��8�
	 0.1◦C.

2.4 [XBO(62Q�Ry 1024×776 r CCD(Uniq) ��ol++�n��
nU	�b 45fps, CCD 2_kr GiD 12 }rF��U,��t)5s6)&hJegV^��
3 ZlE=�52Q�D<=�z�(j8DN)&<=)5���<=ke*l�	b	� SCN N�	g#EDNr&Ps6�e)5�t�w�Hu�z�	g#E;r <V (s 2(a) Y2) [Hu��J 90◦. <=���e�4K�	b	Gxr[	g#E��Wtr;�H�r Q���	�LH��s#E�s 3 � 4 � 5 y*l#EU	��	&℄s6 (s�;�H�r��6^�kV).)58or;�H�U	y V0 = 10.8µm·s−1, �	b	 G=3.72k·mm−1, t yhJ&n�^s 3����k�	{��6LH���#E�k=B}��{�V6LH���ok=P�#E�m6SZ;�H�^�kV*QG�	{��;����Y�Er�:K�~.o�	{�r�	AKl	A�#=$"��	{�l	Au&�SZH�r��6^�kVr��:>e�	r�69��.o�6r�	A&ZV6�m<6	g#E9�r�~*ea&r�e���B}=�6LH���	r#E��V6�~�	AuZ�6�	g#EDN�9�Sr�~eO#w�e��m6�_�=V6LH���	r#E�iw�	LHs#Er℄FU8)Æ (1) �4�H [7] rN��;��eUd:r�:K�~��:.o�	LH��r#E�k=B}���~r!_iB}=LH6r#EW_�=LH��r#E� (2) �	nr�R QO}�	96w�HK&��J��	A�r_<)�	r�H�	9�rz	|�K�~Vk#�	rLH6��}=wLH6r#E�^�?#�	rLHs�e�	#E&w{��	AKl	Ar"T��=
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5 v ��z�s��G�P���5�!D(%;< 1017�	r#E&℄���4�HKw�H [8] f2lN�=�	AKl	Ar"T���j8��	r#EiB6��	Ar&/#E��=HA��	rN�*e51r1�f)�	r(y��J#1�f)�	[�x�	Ae&nK nhr�?#r�R^E Q [9]. uUe1��	nApg(yr[T���g��f)�	#E�{2l	AeHA Q�r"T�$�0ekS�	#ELHsr^,��	AqnrN�.o_<�	{��grH�&/UY$"�*lZ51f)�	eHA�w%V"�rH���geHD�	 A r�{Q�2�	 A �H6r |9���kb�	 B rLH6r |9Q�$"��2�	 B LH6���SZ�gi)K�	%Vj4r Q�e�	 B rLH6K�	 A �H6qn&JH�P��ps
3(b). #EDN�,��~�9�kH�P��

�~*e�O#&��&l	A:.o�	LH6r#E�B}�^s 4 ����k�X��	#EULrhd��	{�r
�l}�.o�	{��:����6LH��r�\�	#EZ�MQZV6LH��r�\�	r#E�em-w�HK&��Jx=Odr Q��gj8&9�;��9��~�'�;��9�z	���V6LH����\�	rP�#E�.o#6Kw�H�B�	qn�\r;��	a�~l	u&�m6�B}=w�H�6LH����\�	r#E�s 5 ��2=e#EULj*hd&��	�::_(_Z��gF�0tw�6LH����\�	r#E��k=B}��V6LH���r�\�	ok=P�#E��Br�\�	qn�Ro�#Er*�G).�6LH���r�\�	�_^�
r 3 !DT� V =1.06µm·s−1 %��# -5wt% ?YM~\"q��r�!D

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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