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Abstract: Comparative experiments between p-ILAM and traditional ultra-precision machining were
carried out. The effect of laser power of n-LAM on surface morphology and surface quality was analyzed,
and the optimal machining parameters were obtained. To reveal the mechanism of u-ILAM, variable-
temperature nanoindentation technique was employed, and temperature-dependent mechanical properties
were investigated. Under the same cutting conditions, the results show that the surface quality is improved
significantly with p-LAM. However, excessive laser power may lead to deterioration of surface quality.
The best surface quality with surface roughness of 3. 97 nm is realized at a laser power of 2.34 W. The
hardness and elastic modulus of ZnSe crystal decrease with increasing temperature , resulting in an increase
in plasticity.

Key words: ZnSe crystal; micro laser-assisted machining(.-LLAM) ; Raman spectrum; surface qual-
ity ; laser power
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Fig.1 The p-LAM experimental setups
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Fig.4 FESEM image of machined surface under different laser powers
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Fig.5 FESEM image of surface defects under different laser powers
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Fig.8 Raman spectra of machined surface under

traditional ultra-precision machining and p-LAM
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precision machining and p-LAM
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