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Optimization of High-precision Metal Bending Conditions
— V-bending using a Press Brake —
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Tomoo Akaba Yoshibito Suzuki Kinya Omura

A quality engineering study was carried out to increase the precision of V-bend-
ing with a hydraulic press brake, using commercially available press brake tool-
ing. Experiments were performed with a novel test piece having three types of
holes positioned on the bending line to interfere with the precision of the bend.
After bending, the straightness of three lines on one side of the bend was mea-
sured, treating deviation from the ideal position determined from the endpoints
of each line as a nominal-is-best quantity with zero as the nominal value.
Unbalance between the pressure applied on the right and left sides of the press
brake was taken as a noise factor. In the first experiment, eight control factors
were selected from among the machining conditions, blank conditions, and tool-
ing conditions and the selected conditions were assigned to an L3 orthogonal
array. After optimum conditions were determined from this experiment, a sec-
ond experiment was carried out and a high level of reproducibility was con-
firmed. When the optimum conditions were applied to actual parts under devel-
opment, high precision was obtained from one-shot forming. A further advan-
tage was that since commercially available tooling was used, tool procurement
time was nearly nil and the tooling cost was reduced by a factor of ten, so devel-
opment time was greatly shortened and development cost was reduced consid-
erably.
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