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Study of Surface Quality Evaluation of Titanium Processing Based on Random Forest
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Abstract . Aiming at the problem that there is no uniform evaluation standard and specification for surface quality of mechanical parts
machined by different processes and 3D parameters,a method based on random forest algorithm used to screen 3D parameters for
surface quality evaluation is proposed in this paper. The surface topography of titanium material processed by ultrasonic rolling,
turning, grinding, polishing and milling is measured by 3D surface profilometer. Through learning, nine 3D parameters for height class
and distance class are selected as the research features, which are used to classify different machined surfaces accurately and
screen out 3D parameter sets for evaluating the surface quality of the titanium material. The result shows that based on the random
forest algorithm,the arithmetic average height, root mean square height and skew are of the highest importance in the classification
process,and the effect for the surface discrimination is good in the 3D space composed of them,which can be used to reasonably
and reliably evaluate the processing surface quality.
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