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Abstract
A flexible forming apparatus is composed a number of punches which have spherical pin tip shape instead of

conventional solid die. The flexible forming tool consisted of punch array in a matrix form was proposed as an alternative

forming method to substitute the conventional line heating method which use heat source to induce residual stress along

specified heating lines. In this study, application of the flexible forming process to the small scale curved plate forming

was conducted. Numerical simulations for both solid and flexible die forming process were carried out to compare the

shape of the products between flexible and conventional die forming process. In addition, spring-back analysis was

conducted to figure out the feasibility of the flexible forming process comparing with the die forming process in view of

final configuration of the specimens. Moreover, experiment was also carried out to confirm the formability of the process.

Consequently, it was confirmed that the flexible die forming method has capability and feasibility to manufacture the

curved plates for shipbuilding.

Key Words : Flexible Die, Flexible Forming Process, Large Curvature Plate Forming, Elastic Recovery Simulation, Finite

Element Analysis
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Fig. 1 Schematic diagram of flexible die equivalent to
matched die [5]
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Fig. 2 Schematic view of sectional forming and
repeated forming[6~7]
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Fig. 3 Geometrical parameters in flexible forming
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(a) simply curved matched die model

(b) simply curved flexible die model
R700

(c) spherically curved matched die model

(d) spherically curved flexible die model

Fig. 4 Features of analysis model for comparative
study between matched and flexible die
forming process
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(b) spherically curved plate forming
Fig. 5 Geometrical relationship in curved plate forming
using flexible die
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(a) simply curved matched die forming
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(b) simply curved flexible die forming
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(c) spherically curved matched die forming
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(d) spherically curved flexible die forming
Fig. 6 Effective strain distribution on curved plates
for matched die
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to discrete die surface

4.763e4+02 _
4,093e+02 _
3.423¢+02 _|

{unit : MPa]

Max. : 31.9 mm
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(a) pressure distribution in simply curved plate Max. : 8.5 mm
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(b) pressure distribution in spherically curved plate (d) spherically curved flexible die forming
Fig. 8 Pressure distribution on blank surfaces in Fig. 9 Spring-back amount for curved plates for
flexible forming process matched die and flexible forming processes
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