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Third-order Contact Theory for Machining Sculpture Surface
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Abstract T his paper introduces a new theory that the concept in differential geometry of “contact” between curve
and camber is applied to numbercally controlled machining sculpture surface. It puts forward the optimum contact condi-
tion for machining sculpture surface using cylindrical tool or bevel cutter with five coordinates cooperating.
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Figl. T hirdorder contact between cutter and camber Fig2. System of coordinates
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Fig. 3 Distance between cambers Fig4. Machining camber

x= ucosv — (a+ u (a+ w)/(a- w))sinw

y= wusinv + (a+ u (a+ w)/(a- u))cosv

Zz= - p v
, a= 10mm, p= 100mm, R= 16mm. ) M (xm, yum,
ZM) (x"'v Ye, Z[-), (17 m, n)
T able Calculation results
Xm Yu Xc Y Zc 1 m n
- 1. 0833 9. 0281 - 5. 449 23. 360 5. 616 - 0. 823 - 0. 0823 - 0. 568
2. 8434 12. 8091 - 1. 126 24. 500 11. 223 - 0. 915 0. 086 - 0. 404
5. 6800 20. 8212 4. 779 29. 814 13. 203 - 0. 992 0. 060 - 0. 109
7. 9884 33. 8884 8. 025 43. 410 12. 859 - 0. 993 - 0. 097 0. 074
7. 2685 28. 2757 8. 362 37. 477 13. 044 - 0. 997 - 0. 006 0. 079
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