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Development of Simple Biaxial Tensile Testing Apparatus Using Lathe Chuck
T NI
Makoto Sakamoto?

Abstract: In recent years, the desired accuracy and the forming difficulty of the product size in the fabricating
operation of a plate material are increasingly severe. For example, the automotive industry environmental concerns,
the problem of fuel efficiency and weight reduction and so on. Reducing the weight of automobiles is one of the
primary concern by which their fuel efficiency is lowered. The two basic approaches are in automotive design and in
materials selection, and they are closely related. As a countermeasure, the demand of high-tensile steel or aluminums
alloy sheet is increasing rapidly. Because the press forming can produce cheap parts in large quantities, it is used for
the processing of the automotive material. The biaxial tensile testing apparatus of the hydraulic control for which
the estimation method of material used cruciform specimen is already developed. This apparatus has measured the
forming limit and yield loci of various materials with sufficient accuracy. However, in order to pursue performance,
apparatus is large-sized and is complicated. Development of a simple and accurate evaluation technique is desired
in small and medium enterprise or a manufacturing site. Using the scroll chuck used for a lathe, we developed the
simplified biaxial tensile testing apparatus. Then, independent chuck by which each axis is independent and operates,
arbitrary stress ratio condition are made to act on a specimen, and this study aims at measuring the plastic

deformation characteristic with high precision of the apparatus and strain ratio after fraction of sheet metal.
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Fig.5 Design of new device for testing apparatus
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Fig.13 New simple biaxial tensile testing

apparatus set on the independent chuck
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