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Single Point Contact Strip-Width-Maximization Machining Optimization for
Sculptured Surface Using Non-ball-end

Zhou Kaihongl’z) and Tang J inyuanz)

Y (College of Mechanical and Control Engineering, Guilin University of Technology, Guilin  541004)
? (State Key Laboratory of High Performance Complex Manufacturing, Central South University, Changsha 410083)

Abstract: A universal envelope-approximation theory was presented to generate the sculptured surface by
strip-width-maximization machining with single point contact using non-ball-end cutters, formulating the prob-
lem of multi-axis sculptured surface machining as that of approximating the cutter surface to the design surface
under the movement transform. The speed equation and the movement transform matrix is deduced to determine
the relative motion between the tool and the workpiece by intrinsic differential geometry based on the idea of the
moving frame. The functional optimized model of the tool positioning was established to enable the relative mo-
tion between the tool and the workpiece to be smooth and continuous, aiming at the highest machining efficiency
and machining accuracy respectively. Simulated examples demonstrate the improved machining efficiency and

precision of the envelope-approximation Theory over current published methods.
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