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Abstract

Lasting machines for shoe manufacturing are continuously developed with the aid of automation and
Computer Aided Manufacturing (CAM). Although automation and CAM techniques have tremendously
reduced the labor in shoe manufacturing field, there still remain some parts manufactured by experts. In order
to enhance the capability and efficiency of machines for labor-free shoe manufacturing, CAD data of a shoe
last is indispensable. While CAD datarization takes the fundamental role in the shoe design as well as the
shoe manufacturing, there has been little research for the CAD datarization of a shoe last. In this paper, a new
procedure for CAD datarization of a shoe last using finite element patches is proposed and some data for the
control part of the shoe lasting machine are extracted and interpolated from the CAD data. The outer line of a
shoe-last sole is interpolated by a tension spline method and bonding lines are extracted from the shoe CAD
data. Finally, initial setting data for the lasting machine are extracted from the last CAD data and initial setup
parts of the lasting machine.
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Fig. 1 Process sequence to construct CAD data of lasts
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Fig. 2 Last to be measured with rectangular grid
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Fig. 4 Constructed surface data from spline curves
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Fig. 5 Constructed CAD data of last using finite
element mesh system from surface data with
respect to mesh types: (a) rectangular mesh; (b)
triangular mesh
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Fig. 6 Schematic diagram of the heelside lasting
machine.
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Fig. 7 Extracted finite element mesh data of bottom
surface from the last CAD data with respect to
mesh types: (a) rectangular mesh; (b) triangular
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Fig. 8 Extracted bonding line from bottom surface data
for the control algorithm of the lasting machine
with respect to data type: (a) 3D data (b) 2D data

Fig. 9 Interpolated outer line and bonding line by
tension spline method
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Fig. 10 Finite element modeling of the parts of the
heel/side lasting machine: (a) toe fix; (b) toe
carriage; (c) Jack post; (d) wiper parts; (e) finger
part
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Fig. 11 Initial position of the parts and the last of the
heel/side lasting machine.

Fig. 12 Moved position of the parts of the heel/side
lasting machine.
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