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Development of Flexible Tool for Curved Surface Finishing

Sung-San Cho*, Yong Kyoon Ryu**, and Seung Young Lee**

ABSTRACT

A flexible tool is developed for automatic finishing of curved surfaces without any complicated control technique on

three-axes machining center. The tool is made of thermosetting polyurethane elastomer on the surface of which

aluminum oxide abrasives are mounted. Performance and durability of the tool are examined by finishing ball-end
milled surfaces of high-alloyed tool steel. It is demonstrated that the tool removes cusp successfully without changing

overall surface shape in relatively short time.
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Fig. 2 Structure of flexible tool
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Table 1 Finishing performance of tool surfaces

Tool Roughness (um)
00 Milled Surface Finished Surface
Surface
Ra Rmax Ra Rmax
Bottom 5.10 24.68 0.81 1.81
Periphery | 5.04 19.94 0.23 1.29
Corner 2.94 26.85 0.21 1.61
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Fig. 4 Sine-curved surface
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Table 2 Roughness of milled and finished curved surface

Roughness (um)

Location Milled Surface Finished Surface
Ra Rmax Ra Rmax

(a) 10.31 59.60 0.13 1.06
(b) 7.93 68.30 0.11 0.89
(c) 4.96 35.55 0.12 0.94
(d) 7.53 92.65 0.10 0.67
(e) 10.33 67.85 0.14 0.93
Average 8.21 64.79 0.12 0.90
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Fig. 6 Variation of roughness with finishing time
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