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Fig. 1  Point contact of two surfaces
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Fig. 4  Frenet frames of surfaces at contact line
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Computerized determination of curvature relations

Research on contact problem of surfaces
and contact characteristics of offset surfaces

CAO Lixin , GONG Hu, LIU Jian

( School of Mech. Eng., Dalian Univ. of Technol., Dalian 116024, China )

Abstract Based on differential geometry, the contact problems of two surfaces are discussed. The
relationships between the contacting status of the two surfaces and that of the offset surfaces are also
analyzed. These content will play an important role in the research of 5-axis N C machining, such as
the optimization of cutter location, the calculation of the geometrical cusp height, etc. . The results of
the research indicate that the relative normal curvature is an important geometrical invariant, which
can be used for describing the contacting status of the two surfaces. As for the point contact two
surfaces, the calculating equation of the second order remained erroris given. And for the line contact
two surfaces, the condition of the second order line contact is that the principal directions and
curvatures of the two surfaces are the same along the contact curve. It is also proved that if the two
surfaces keep the second order line contact, the offset surfaces of the two surfaces will also keep the
second order line contact. And the third order remained errors of the two surfaces are also uniform

with that of the two offset surfaces.

Key words point contact; line contact; relative curvature (induced curvature); cusp height; offset

surface



