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Cycloid and Spiral Integrated Tool Path Generation Method
for Pocket Machining of Aircraft Structural Parts
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Nanjing, 210016, China)

Abstract:In the conventional direction-parallel and contour-parallel tool path strategies for the pocket
machining, the cutting force and vibration are aggravated at inflection points and the sharp corners due
to the drawbacks of these tool path strategies. In order to address the issues, a cycloid and spiral inte-
grated tool path generation method for pocket machining of aircraft structural parts is proposed. Firstly,
the cycloid tool path is used to slot the pocket where the cutting force can be reduced. Secondly, the spi-
ral tool path is utilized for the machining of pocket bottom where the machining chatter can be avoided
and the stability of the tool path can be guaranteed. Thirdly, the corner-looping based tool path is em-
bedded for the improvement of machining condition in corners. Meanwhile, the clothoid curve segment
is adopted so as to smooth the transition of tool paths by taking the advantage of its continuous curva-
ture change. Experimental results show that, by using the proposed method, cutting force condition can
be improved and the vibration during machining can be reduced, while the surface machining quality is
also satisfied.
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Fig. 1 Flow chart of cycloid and spiral integrated tool path
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Fig. 2 Spiral approach point
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Fig. 3 Geometry offset lines along radial direction
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Fig. 10 Cutting force signal for pockets A and B
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