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稀土元素在金属材料中的一些物理化学作用

杜挺

冶金工业部钢铁研究总院;北京,100081

摘要： 针对不同金属溶液体系，采用了不同的实验方法，研究得到了铁液中Ce，Y，La，Nd，Sm分别与S0，S
＋O，C，N，SbSnPb，P，Cu，Ti，Nb,V溶质元素，镍液中Ce，Y分别与S，O，S＋O溶质元素，铜液中Ce，Y
分别与S，O，S＋O，Sn，Zn，PbAl，Si，Ti，Fe溶质元素，铝液中Ce分别与Mg，Ti，Mn，Zn，Fe，Sn，
PbNi，Cu，Si，S溶质元素构成的67个三元或四元金属体系的相平衡与热力学参数与温度的关系，并研究得到了钢

铁液中各种稀土添加剂与S，0，N，H多元素作用的反应动力学参数，同时研究了稀土在20多个金属材料中的作用

与应用依据作者等的研究成果，简要地综合说明稀土元素在金属材料中的一些物理化学作用
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PHYSICAL-CHEMISTRY EFFECT OF RARE EARTH ELEMENTS ON METALLIC MATERIALS

DU Ting (Central Iron and Steel Research Institute, Ministry of Metallurgical Industry, 
Beijing 100081) 

Abstract: The phase equilibria and thermodynamic parameters, as a function of temperature, of twenty 
nine ternary and quaternary Fe-base metallic systems containing one of representative elements (Ce, Y, 
La, Nd, Sm) and S, O, S+O, C, N, Sb, Sn, Pb, P, Cu, Ti, Nb,V respectively, of seven Ni-base metallic 
systems containg one of the Ce, Y, La elements and S, O, S+O solute element, of twenty Cu-base 
metallic systems containing Ce or Y and S, O,S+O, Al, Si, Pb, Sn, Zn, Ti, Fe solute element respectively, 
of ten Al-base metallic systems containing Ce and Mg, Ti, Mn, Zn, Fe, Sn, Pb, Ni, Cu, Si, S solute 
element respectively were determined by different experimental meth0ds according to the cheracter of 
systems. The dynamic parameters between rara earth addition agents and S, O, N, H in iron-steel liquid 
solutions and the data for the effect and application of rare earths in more twenty alloys were obtained. 
These results of author's group provide a basis for explaining summarily some physic-chemistry effect of 
rare earth elements on metals and alloys.
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