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Establishment of High-Accuracy and High-Efficiency Machining Method
for Scroll-Shape Workpiece with End Mill
(1st Report, Proposal of High-Accuracy and High-Efficiency Machining Methods
Based on Maximum Chip Area and Surface Roughness)

Hiroyasu IWABE and Tomoharu SHIMADA

This paper deals with the establishment of a high-accuracy and high-efficiency machining
method of a scroll-shape workpiece using numerically controlled machine tools. The main results
are as follows. (1) The involute curve is described by the approximation using multi-circular
elements, and the differences between the two curves are less than 0.2 p under the dividing angle A
#=0.09 rad and other calculation conditions. (2) The cutter paths for machining the inside and
outside surfaces of the scroll-shape workpiece are calculated, and the calculation method of the
maximum chip areas based on the coordinate of the cutter centers is shown. (3) Three methods are
proposed for machining the inside surface with a constant maximum chip area: (a) the radial depth
control method, (b) the feed control method and (¢) the spindle revolution control method. Using
these methods, a drastic improvement of the machined accuracy, especially in the neighborhood of
the center, is expected. (4) For the outside surface, a feed control method is proposed for a constant
maximum chip area and a restraint condition of the maximum surface roughness, This method
realizes reduction of the machining time to one-half, and large increase of the efficiency can he
expected.
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