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A Study on Deflection of Tool in Ball-End Milling

S. Doo’, H. W. Seo(Graduate Schoo,] CNU), K. H. Yoo, N. S. Seo(ChonBuk Nat'l Univ.)

ABSTRACT

This paper presents a prediction of tool deflection and resulting machining error for sculptured surface productions
in the ball-end milling process. Due to the different materials and the dimensions of the tool holder and cutter, a
cantilever beam model with three uniform sections is proposed for the tool deflection model. The ability of this
model has been verified by a machining experiment. In this study, cutting force and machining error are investigated.

This paper provides the prediction of machining error for sculptured surface to improve machining quality for
industrial application.
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Fig.1 Tool deflection model
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Table 2. Experimental cutting condition
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Fig. 4 Experimental set-up
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Fig. 6 Measured cutting force (v=50m/min,
RD=1.0mm, AD=1.5mm, feed=0.0125mm/tooth)
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Fig. 7 Simulated mééhiniﬁg error (\/=50fn/min,
RD=1.0mm, AD=1.5mm, feed=0.0125mm/tooth)
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Fig. 8 Measured ciming force (v:30m/min,
RD=0.5mm, AD=1.0mm, feed=0.0125mm/tooth)
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Fig. 9 Simulated machining error
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Fig.10 Measured cutting force (v=30m/min,
RD=0.5mm, AD=1.5mm, feed=0.0125mm/tooth)
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Fig.11 Simulated machining error (v=30m/min,
RD=0.5mm, AD=1.5mm, feed=0.0125mm/tooth)
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