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Dynamic Frictional Behavior of Microdroplets on
PDMS Soft Substrate

DONG Conghui, ZHANG Yafeng', TANG Cheng, YU Jiaxin

(Key Laboratory of Testing Technology for Manufacturing Process, Ministry of Education, Southwest
University of Science and Technology, Sichuan Mianyang 621010, China)
Abstract: The dynamic frictional behaviors of microdroplets on PDMS surface were studied by a self-made frictional
force testing device. The effect of droplet volume, slip velocity, and mechanical properties of the PDMS substrate on the
dynamic frictional behaviors were investigated. Results showed that the solid/liquid interfacial friction force consisted of
maximum static friction force and dynamic friction force. The maximum static friction force was proportional to the
viscosity and velocity gradient. The dynamic friction force was related to the droplet volume, sliding velocity and
mechanical properties of the substrate. The dynamic friction force increased with droplet volume due to the increasing of
the length of contact line. Moreover, the dynamic friction force increased with sliding velocity because the length of
contact line and contact angle hysteresis increased with sliding velocity. Furthermore, solid/liquid interface adhesion
force increased with decreasing of elastic modulus. As a result, the energy dissipation and dynamic friction force
increased. The results would be helpful to provide theoretical guidance for the precise driving of microdroplets and
optimize the motion parameters of droplet on PDMS surface, and then further to enrich the solid-liquid interface friction

theory.
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Fig. 1 Schematic diagram of frictional force measurement at

the solid-liquid interface
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Fig.2 Schematic diagram of the deformation of
microdroplets
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