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Fig.1 Dendrite structures of cross sections under different

temperature gradients and pulling rates
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(a) 6,=0°;(b) 6,=18";(¢c) 6,,=35".
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Fig.3 The growth morphologies of directional solidified dendrites with different orientations
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Fig.5 The primary dendrite spacing of DD5 superalloy at different solidification distances by direct measurement
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Study on Dendritic Growth in Single Crystal Alloys
During Directional Solidification

YUE Shuaishuai, YE Zitian, GUO Yangfan, TANG Yunyu,ZHANG Xiaoli’
(North Minzu University, School of Material Science and Engineering, Yinchuan 750021, China)

Abstract: With the continuous development of directional solidification technology and the continuous
updating and optimization of solidification process, the control of dendritic growth has become more and
more precise. In order to control the dendritic growth to the desired direction and obtain the ideal structure,
it is the key to control the solidification process. The high-quality alloys produced by directional solidification
technology can improve their comprehensive mechanical properties, but dendrite growth is affected by many
factors. Therefore, the research on dendrite growth is summarized. The effects of directional solidification
process parameters, alloy compositions and crystal orientations on dendritic growth, especially on the
primary dendrite spacing, are reviewed. By establishing a model to simulate the dendrite growth process, on
the one hand, the validity of the theoretical model is verified, and on the other hand, the interference factors
can be predicted and controlled. In addition, the allowable range of the primary dendrite spacing is also
Through the study of dendritic growth, the
theoretical basis for the research and development of single crystal alloys is provided.

analyzed, and its upper and lower limits are discussed.

Key words:directional solidification;single crystal alloy;dendritic growth;primary dendrite spacing
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