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    摘 要   利用真空感应炉对铝硅合金在感应加热熔化的同时进行电磁搅拌处理，试验表

明：电磁搅拌能够改变正常的铝硅合金凝固行为。从形核动力学的基本原理出发，对其细化

机理进行了分析讨论，认为α-Al相细化和球团化的主要原因是：电磁搅拌后由于磁吉布斯自

由能的存在，使晶核半径变小，α-Al相得到了明显细化。 
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Analysis of the Mechanism of Grain Refinement of Al-Si Alloys 
under Magnetic Field

ZHANG Xuefeng1 , LI Linfeng1 , MA Yonglin1 , CANG Daqiang2 

(1  Inner Mongolia University of Science and Technology，Baotou  014010；2  Department of 

Ecological Science and Engineering，Beijing Science and Technology University，Beijing 100083)  

    Abstract    Al-Si alloy is melted by using vacuum induction melting furnace heated with medium-

frequency induction and stirred simultaneously . Test show that Electromagnetic stirrong can 

change the behavior of solification in gear to Al-Si alloys. Based on the basic principles of 

nucleation, the mechanism of Grain refinement are discussed with respect to the theoretical 

analysis .The main reason for the refining and nodulizing of primaryα-Alphase are: due to the 

existence of magnetic Gibbs free energy, the nucleus radius became smaller and α-Al phase was 

refined obviously after electromagnetic stirring. 
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