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Abstract: The principle of three plates method was expressed intuitively and easy to operate, but
lacked theoretical analysis. It was necessary to find the theoretically reasons for three flat plates al-
ways obtaining high-accuracy planes. Fractal theory was used to establish a 3D model for flat plates,
and a mathematical simulation method was constructed to simulate of three-plate matching and scrap-
ing processes. Iteration and convergence analysis revealed the internal mechanism of the surface which
was gradually flattened after the scraping. The correctness of the theoretical analysis was verified by
point counts and flatness error evaluation based on experiments.
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Fig.1 Schematic diagram of measured data points

in plane
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Tab.1 Heiqht of points in plate A mm
N
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Fig.2 Surface of the first fractal interpolation
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2D cloud map of the first interpolated surface
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Fig.4 Surface of the second fractal interpolation
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Fig.5 Surface of the third fractal interpolation
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Fig.6 2D cloud map of the second interpolated surface
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Fig.7 2D cloud map of the third interpolated surface
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Fig.8 Fractal interpolation surface for the third time

for plates B and C
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Fig.10 Line cross-section function of three flat plates
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Tab.2 Simulation of the actual scraping method
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Fig.12 Orthogonal scraping and diagonal scraping
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Tab.3 Number of contact points of three flat plates in

different sequences
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Tab.5 Flatness error of three flat plates under different

scraping sequences
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Tab.6 Variance of flatness error of 3 flat plates under

different scraping sequences pm’
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Fig.16 Variance of all scraping sequences
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Fig.17 Mean value of flatness of partial combination
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Fig.18 Rough Scraping Marks
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Fig.19 Variation of contact points of three flat plates
during fine and precision scraping
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Fig.20 Final result of scraping flat plate
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Tab.7 Contact points at different scraping stages
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Tab.8 Flatness at different stages of scraping pm
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