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Abstract
A flexible die, which is composed of a number of punches with adjusted heights to form a three-dimensional curved surface,

is a crucial part of a flexible forming technology.

In this study, the punch and control system of the flexible die were designed.

The flexible die is divided into three modules, namely, punch, control and joint, and the corresponding modules were developed.

The punch module materializes a three-dimensional forming surface by the control module, which is composed of an AC servo

motor set and a linear guide.
punch module.

The joint module is necessary for the sequential motion between the servo motor set and the
A sequential motion algorithm for the AC servo motor set, that uses the data of the punch relative heights, was

also proposed.  Finally, a flexible stretch forming test was carried out using the presently designed flexible die.
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Fig. 2 Punch structure composed of five parts
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Fig. 4 Punch structure by combination of female and
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(a) Overall flow chart

(b) Punch position data comparison algorithm

(c) Motion path determination algorithm

(d) Punch height control algorithm

Fig.10 Flow chart for punch control
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