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Rounding Operations on Shell Meshes

Lee, W.K.* Lee, S. H.** and Yin, J. J.¥**

ABSTRACT

In this paper, we propose rounding operations on shell meshes, which give a constant or variable
radius of rounding directly to sharp edges on a shell mesh. The rolling-ball methods for freeform surface
rounding are introduced to devise the algorithms for these operations. Our algorithms consists of three
steps as follows: detecting sharp edges, generating a rolling-ball surface contacting with two face groups
adjacent to the sharp edges, and then replacing the rounding area of the original mesh with the mesh gen-
erated on the rolling-ball surface. In addition, this paper shows their application to the area of stamping
die design. These operations enable CAE engineers to directly change the meshes of stamping tools
without modification of CAD models for dies and regeneration of their meshes.
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Fig. 1. Current tool design and analysis process using CAD/
CAE systems.
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Fig. 2. New tool design and analysis process using the direct
mesh modification capability
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Fig. 3. Terminology for mesh rounding.
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Fig. 5. A sample mesh for the stamping die of a s-rail part.
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base meshes.
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Fig. 7. Offset methods for a polyhedral model.
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Fig. 9. Intersection points of two offset base meshes.
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Fig. 10. Finding a pair of contact points from a ball center
point.
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Fig. 12. Finding a new cross-section for variable-radius
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Fig. 17. Rounding results (a) constant-radius rounding (b)
variable-radius rounding.
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Fig. 19. A rounded s-rail mesh model.
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Fig, 24. Constant-radius rounding result (r=7.5).
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Fig, 26. Variable-radius rounding result (,,,,=15).
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