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Abstract

In order to study the scattering characteristics of practical machining surfaces under the infrared laser irradiation, an experiment
device is designed to measure the semispherical scattering characteristics of machining surfaces. The measuring system consists of
a laser power meter with a resolution of 10 nW, a laser device of 1550 nm wavelength, and two precisely rotating platforms. The
distributions of scattering power from the specimen surfaces with micro V-groove structures and different surface roughness values are
measured under the irradiation of 1550 nm infrared laser. After the measured results are converted into the bidirectional reflectance
distributional function, the effects of incident azimuthal angle, incident angle, and surface roughness on the scattering characteristics
of surface of such a kind are comparatively analyzed, and the cause for the formation of special scattering field is also analyzed. The
experimental results indicate that the surface texture, incident angle and surface roughness all affect the scattering property in a regular
manner. The results contribute to the study of surface scattering characteristics and the application of laser technology to surfaces with

V-groove structures.

Keywords: scattering characteristics, bidirectional reflectance distributional function, infrared laser, machining
surfaces
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