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Pixel Matrix Method for Obtaining Cross Section of End-Mill Flutes
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Abstract: Based on the spiral motion envelope method and the binary image processing algorithm
of mathematical morphology, a convenient, fast and accurate pixel matrix method for calculating
the section of end-mill flute is proposed, in which the grinding wheel surface is discretized into
point clouds to perform envelope motion in the tool coordinate system. The data of point clouds
left by the envelope motion of all grinding wheel discrete points on the tool face are intercepted,
and then converted into a binary image. The mathematical morphology is employed to extract the
truncation boundary of the binary image with expansion and erosion algorithm., then to smooth
and interpolate the extracted boundary to obtain high-precision flute profile. This method does
not need to solve the non-linear equation by analytic method for obtaining the contact line, avoids
the shortcomings in the analytic method, such as complicated calculation and abnormal solution,
and extracts the profile points of the boundary to meet the requirements of calculation accuracy
and intuition. This is a new method for obtaining the cross section of flute and analyzing related
tool parameters theoretically, especially for analyzing the envelope of helical surface.
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