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Abstract: The characteristics of laser scattering of rough surfaces composed of periodical and random com-
ponents generated by mechanical machining were researched. Based on the Helmholtz-Kirchhoff integra-
tion theorem and some statistic theories, the formula for calculating the scattering field distribution in the
space of rough surfaces was derived. According to the derived formula, the scattering coefficients of rough
surfaces with different amplitudes of the periodic component and different roughnesses of the random com-
ponent were obtained. Meanwhile, the spatial distribution characteristics of the scattering field and its
formation were analyzed. The experiments show when the roughness of random component is far less
than the laser wavelength, the number of the diffraction fringes augment with the increase of the ampli-

tude of the periodic component, While the roughness of random component is comparable with the magni-

Wi EHH:2012-09-27;18iT H#3 :2012-10-24.
EEWB M5 YRAAHEEHERESLEE LS TBTH (No. SKLLIM1002)



%3

SR L A JE SR BEATL 2 e i s R R 2% v ) O HUR 547

tude of the laser wavelength, the amplitude of the periodic component has a little effect on the scattering

field distribution within the range of laser wavelength and the diffraction fringes are disappear. In this cir-

cumstance, the scattering field distribution in the space is considered to be modulated by changing the am-

plitude of the periodic component.
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Fig. 1 Sketch map of rough surface scattering
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