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SiC-ZrO2纳米颗粒协同强韧化MoSi2陶瓷的组织与性能

(南昌航空大学材料科学与工程学院, 南昌 330063)

摘要： 

通过热压烧结制备SiC-ZrO2/MoSi2复相陶瓷以及对比试样MoSi2、ZrO2/MoSi2、SiC/MoSi2陶瓷, 利用X射线衍

射仪、 透射电镜以及力学性能测试仪器等对材料组织和力学性能进行了研究。结果表明： 纳米ZrO2、 SiC颗粒

的加入可以有效细化MoSi2基体晶粒， 纳米ZrO2、SiC颗粒协同作用更有利于提高MoSi2基陶瓷的抗弯强度和断

裂韧性, 协同相中纳米SiC颗粒细化和强化MoSi2基体的效果要好于纳米ZrO2颗粒； 20vol%SiC+10vol%

ZrO2+MoSi2复相陶瓷抗弯强度是MoSi2的3.8倍, 断裂韧度是MoSi2的2.4倍; 在复相陶瓷基体以及粒子周围存在不

同特征的位错组态, ZrO2可以依靠自身相变的体积效应向基体泵入或输送位错, 钉扎位错的第二相粒子包括SiC粒
子和未相变的ZrO2小粒子, 弥散相特别是晶内型SiC和ZrO2粒子对复相陶瓷位错的钉扎作用明显。 

关键词： 纳米SiC-ZrO2    MoSi2基复相陶瓷   显微组织   力学性能   位错   

Microstructures and properties of nano-SiC-ZrO2 particles synergistically 
strengthening and toughening MoSi2 ceramics

(School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China) 

Abstract: 

Nano-SiC-ZrO2/MoSi2  composite ceramics were prepared by hot-pressed sintering. The microstructures 

and properties were investigated using X-ray diffractometer, scanning electron microscope and 
mechanical properties testing. The results show that the addition of nano-ZrO2  and nano-SiC particles 
can refines the grain of MoSi2  matrix effectively. The SiC-ZrO2 synergism is advantageous to enhance 
the bending strength and fracture toughness of the MoSi2  matrix ceramic, and the effect of nano-SiC on 
refining and strengthening the MoSi2  matrix is better than that of nano-ZrO2  in the synergistic phase. 
The bending strength and fracture toughness of 20vol%SiC+10vol%ZrO2+MoSi2    improve 280% and 
140% respectively compared with the MoSi2   matrix. Different dislocation configurations are found 
around the particles in the ceramic matrix. ZrO2  produces dislocation in the matrix depending on the 

volume effect caused by its own phase transitions. The second particles pining dislocation include SiC 
particles and non-phase-transformed ZrO2  particles. The pining effect of dispersed phases on the 
dislocation in the composite ceramics is obvious, especially the intragranular type SiC and ZrO2 
particles.
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