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STUDY ON SINGLE CRYSTAL SILICON TREATED BY LASER SHOCK
PEENING

Liu Yuanxun  Wu Xiangian  Wang Xi  Huang Chenguang
(Key Laboratory for Hydrodynamics and Ocean Engineering, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190,
China)

Abstract P-type single crystal silicon in <100> orientation was heated to a high temperature and treated by
laser shock peening (LSP). The surface morphology of shocked silicon was observed using optical microscopy.
The residual stress on the surface of shocked silicon was measured using microscopic Raman spectrometer. The
result shows cracks on the shocked silicon surface became smaller and the surface integrity became better while
the temperature increased. Residual compressive stresses with magnitude of a few hundreds of MPa were
introduced in the surface layer of silicon after LSP at high temperature, which means the silicon has experienced
large plastic deformation. As the laser power intensity increased, the surface integrity became better and the
residual compressive stress increased firstly, then the surface integrity became worse and the residual
compressive stress decreased. Thus, there is an optimized laser intensity window in LSP for silicon. The surface
integrity and the residual stress varied with the temperature and the laser power intensity, reflecting the
transformation of deformation mechanism of silicon in LSP.

Keywords laser shock peening, single crystal silicon, plastic deformation, surface integrity, residual stress.



