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Development of multi-layer indentation method connecting micro and macro
mechanical properties
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This study aims to deveIoE a new MEMS semiconductor strain gauge with high
time resolution, together with an indentation technique that expands the deformation field, using
the fact that the deformation process of polymeric materials depends on the hierarchy of each
measurement scale (defined as layer), and to develop a multi-layer indentation method that can
evaluate mechanical properties from micro to macro by a one-pass traversal of the deformation layer.
The effect of strain rate on the compressive properties of high-density polyethylene was clarified,
and the developed high-speed indentation test apparatus can be used to develop a multi-layer

indentation test by in situ observation of the microstructure of high-density polyethylene during
indentation.
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