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Study on Microstructure and Hardness Changes of 4H-SiC Irradiated by
High Energy Ion Gradient with Multiple Doses

LU Kangyuanl’z, ZHANG Chonghongl’z’f, ZHANG Xianlongl, HAN Xuxiao'?, CHEN Yuguangl’z, SONG Yin">f

(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. School of Nuclear Science and Technology, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to investigate the changes of structure and mechanical properties of silicon carbide irradiated by high en-
ergy ions, the 4H-SiC after 122 MeV 20Ne* jon gradient multi-dose irradiation was investigated by Raman spectrum and nano
indentation technology. The Relative Raman Intensity of the sample decreases exponentially with the increase of dose, and
there are scattering peaks representing disordered Si-C bond and homonuclear Si-Si bond. Preliminary fitting based on the
DI/DS model shows that the expansion of defect clusters in the low dose range is the main factor causing the disorder, while
the disorder in the high dose range is caused by amorphization in the process of direct ion collision and extended defect
clusters. The hardness of irradiated silicon carbide is the joint action between dislocation pinning and covalent bond breaking.
Between 0~4.00 dpa, the hardness increases with the increase of dose, and between 4.00~8.05 dpa, the hardness decreases with
the increase of dose. At 8.05 dpa, the hardness is slightly higher than that unirradiated area. At the same time, the covalent
bond breaking and dislocation pinning reach equilibrium.

Key words: raman spectrum; nano indentation technology; relative raman intensity
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