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Effects of Geometric Intrinsic Quantities upon the Mechanical
Properties on the Surfaces of Deep Drawing Dies

WANG Xing-bo, SHI Jin-long
(College of Mechatronic Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The mechanical properties on the active surfaces of the molds or dies will be directly influenced by non-uniform distribu-
tion of the geometric intrinsic quantities such as curvature, metric invariant, and convexity-concavity of the surfaces. This paper shows
an investigation made on the relationship between such geometric intrinsic quantities and the mechanical quantities. The results demon-
strate that discontinuity of Gaussian curvature will lead to discontinuity of deformation and frictional dissipative energy. The frictional dis-
sipative energy will increase with the decrease of the normal curvature on the deep-drawing path. The heat flux will increase with the in-
crease of inflection points on the surface. These provide novel references for optimal design of the molds and dies.
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Fig.4 Thermal radiation on composite-surface
(a) convex surfaces with no self-radiation; (b) non-convex surfaces with self-radiations
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