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The inborn characteristic of polymer gels, holding solvent in the three dimensional polymer
network, bestow beneficial functions such as low frictional property and stimulation
responsibilities on gels. The development of many types high functionalized gels and the three
dimensional free-form method show promise as one of the ideal materials for biomimetic soft
robot. Polymer gels having high strength and low frictional surface are expected as a living
body-like joint. To date, the frictional properties of hydrogels have been studied
experimentally and their unique nature is being uncovered. Our group have focused on
ball-on-disk method to investigate the friction behavior. However, there were few researches
about the direct observation of frictional interface between a polymer gel and an opposite
material. In addition, despite gels have high functions, it is not easy to find the soft robotics
application of gels. Inhere, we designed the microscopic observation system for the friction of
soft materials. A specially arranged measuring system was combined with inverted
microscope to provide the observation and the measurement simultaneously. Both of a glass
ball and a moving glass stage were employed and the microscope camera was thereby able to
take the moving picture of frictional interface imaged by the refractive index differences
between a soda-lime glass ball, transparent hydrogels and air. The results indicated that the
local deformation by adhesion cause the frictional coefficient increase. Apart from this, the
concept of soft robot, jelly fish like robot and liquid transport pump were proposed for the

application use.
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