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Development of Stretch Forming Apparatus using Flexible Die
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Abstract

A stretch forming method has been widely used in sheet metal forming process. Especially, this process has been
adopted in aircraft and high-speed train industries for skin structure forming having a variety of curvature. Until now, solid
dies, which are designed with respect to the specific shapes and manufactured as a single piece, have been usually applied
to stretch forming process. Therefore, a great number of solid dies has to be developed according to the shapes of the
curved skin structure. Accordingly, a flexible die is proposed in this study. It replaces the conventional solid dies with a set
of height adjustable punch array. A usefulness of the flexible die is verified through a formability comparison with the
solid die using finite element method considering an elastic recovery and the stretch forming apparatus with the flexible

die is developed.
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Fig. 7 Sectional profile configuration along A-A’
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Fig.16 Flexible stretch forming apparatus

Table 1 Specifications of flexible stretch forming
apparatus

Max. of forming force 50kN

Forming area 300mm x 200mm

Cross section of punch 20mm x 20mm

Number of punches 150EA

Adjusting height of punch 80mm
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