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气雾化过程中合金熔滴的凝固行为研究进展

胡云飞 1，李景昊 2，周香林 1*

1. 北京科技大学 新金属材料国家重点实验室，北京 100083
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摘要：气雾化制粉以其粉末球形度高、氧含量低等优点已经成为现在一种重要的粉末制备方法，制粉过程可粗略
分为破碎和凝固两步，但其工艺本身是多相流相互耦合的复杂过程，因此人们对其机理尚在进一步研究中。本文
主要描述了凝固阶段熔滴的热交换与凝固行为，并对凝固过程做了详细的介绍。
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Research Progress on Solidification Behavior of 
Alloy Droplets during the Process of Atomization

HU Yunfei1, LI Jinghao2, ZHOU Xianglin1*

1.State Key Laboratory for Advanced Metals and Materials at University of Science and Technology Beijing, Beijing 100083, China

2.Department of Mechanical Engineering, Mcgill University, Montreal, QCH2A0C3, Canada

Abstract: Gas atomization can produce metal powders with high sphericity and low oxygen content, and it has 

now become an important method for metal powder production. The process can be roughly divided into two steps, 

namely break-up and solidification. However, the atomization phenomenon with a complex process of multiphase 

flow coupling still has to be studied further. This paper mainly describes the heat exchange and solidification 

behavior of the droplets during solidification stages and gives a preliminary introduction to the solidification 

process.
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0 引言

雾化制粉法起源于 20世纪 20年代，历经

100多年的发展，已成为一种相当成熟的粉末制

备方法，是现代粉末冶金学的基础，也是相关新

兴产业发展的先导 [1-3]。金属注射成型（MIM）、

金属增材制造（MAM）、航空发动机等行业的迅

速发展，也对粉末制备技术有一定的促进作用，

使其向更好的方向和更高的水平发展。雾化制粉

方法分为很多种，最常见的就是水雾化和气雾化。

水雾化即流体介质为水，由于水的冷却能力强，

成型的粉末形状不规则，球形度差、粒度细、振


