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Automatic Surface Generation for Extrusion Die of Complicated Section:

J. H. Im, D. J. Yoo, H.H. Kwon and D.Y. Yang

Abstract

An automatic surface construction method based on B-spline surface and scalar field theory is proposed to generate the
extrusion die surface of complicated sections in this paper. The isothermal lines and stream lines designed in the scalar
field are introduced to find the control points which are used in constructing B-spline surfaces. Intersected points between
the isothermal lines and stream lines are used to construct B-spline surfaces. The inlet and outlet profiles are precisely
described with B-spline curves by using the centripetal method for uniform parameterization. The extrusion die surface is
generated by using the cubic curve interpolation in the u- and v-directions. A quantitative measure for the control of
surface is suggested by introducing the tangential vectors at the inlet and outlet sections.
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P; : Control points
N;,(u) : pth-degree B-spline basis functions
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P;; : Control points

p, q : Degree of u- and v-direction
N; p(u),Nj (V) : B-spline basis functions
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Fig. 1 Geometric description of characteristic points
of outlet profile
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Fig. 2 Description of triangular mesh generation
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KT =R 3)
where,
K : Conductivity matrix
T : Temperature R : heat rate vector
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where,
T = T(x, y) : Temperature field in the medium
qx qy - Components of the heat flux
k : Thermal conductivity
dT/0x, 0T/0y : Temperature gradients along x and y

Fig. 3& o]@3 22 34L& AA 73 2%

FAE& I 5dg Aotk

Fig. 3 Description of isothermal lines and stream lines
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where,
s=(1-1)/(0.51+15.5), (1<1i< 33
dy, d; : Magnitude of tangential vectors
1 :Die length
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Fig. 4 Cross sectional curves for the v-direction inter-

polation
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Fig. 5 B-spline die surface in the extrusion of round-to
non-symmetric U-shaped section with unequal flanges
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Fig. 6 B-spline die surface in the extrusion of round-to-
non-symmetric E-shaped section
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