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Radiation Effect of Continuous Carbon Fiber
Reinforced Silicon Carbide

LI Yang', ZHAO Qiang™!, ZHANG Zheng', OUYANG Xi:anopingl’2

(1. Beijing Key Laboratory of Passive Safety Technology for Nuclear Energy, School of Nuclear Science
and Engineering, North China Electric Power University, Beijing 102206, China;
2. Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: Continuous carbon fiber reinforced silicon carbide material has the low neutron activation, low
decay heat performance and tritium permeability, which are inherent performance of silicon carbide materials.
It also has other advantages such as low density, small linear expansion coefficient, specific strength and specific
modulus, high temperature resistance, oxidation resistance, creep resistance, thermal shock, resistance to chemical
corrosion, salt fog resistance, excellent electromagnetic wave absorption properties, etc. It is an important potential
candidate material in various field of nuclear engineering. In the field of nuclear fusion engineering applications,
continuous carbon fiber reinforced silicon carbide as the first wall material will inevitably be bombarded by a
variety of radiation particles. The radiation effect is critical to its safe use in nuclear engineering. The Monte
Carlo method and the molecular dynamics method were used to study the radiation effect of protium, deuterium,
tritium and helium on continuous carbon fiber reinforced silicon carbide. The SRIM and LAMMPS simulation
results show that when the incident energy is 100 eV and the concentration of carbon in the continuous carbon
fiber reinforced silicon carbide is about 80% ~ 85%, the sputtering yield of protium, deuterium, tritium and helium
atoms have the minimum values. The kind of incident particle has asignificant effect on the sputtering yield. The
sputtering yield of helium atoms is larger than that of tritium atoms and deuterium atoms. There is not much
difference between the sputtering yield of deuterium atoms and tritium atoms, and both the sputtering yield of
deuterium atoms and tritium atoms are larger than that of protium atoms. The sputtering yield initially increases
rapidly with the increase of the incident energy and then decreases gradually. The incident energy of the protium,
deuterium, tritium and helium atoms has the maximum value of the sputtering yield at 200, 400, 600 and 800 eV,
respectively. When the incident energy of helium atoms is 100 eV, the sputtering yield decreases while the increase
of the incident angle. These results can provide a certain reference for the application of continuous carbon fiber
reinforced silicon-carbide materials in nuclear engineering.

Key words: continuous carbon fiber reinforced silicon carbide; isotopes of hydrogen; helium; sputtering yield

Received date: 20 Nov. 2016; Revised date: 13 May 2017

Foundation item: Fundamental Research Funds for Central Universities(2017MS079); National Natural Science Foundation
of China(11275071, 11305061)
Corresponding author: ZHAO Qiang, E-mail: qzhao@ncepu.edu.cn.


mailto:qzhao@ncepu.edu.cn

	1 引言
	2 计算方法和参数
	3 计算结果
	3.1 连续碳纤维增强碳化硅中碳的浓度对其辐照效应的影响
	3.2 入射粒子种类对连续碳纤维增强碳化硅的辐照效应的影响
	3.3 入射能量对连续碳纤维增强碳化硅的溅射率影响
	3.4 入射角度对连续碳纤维增强碳化硅的溅射率影响

	4 结论

