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A Sensor for Synchronous Measurement of Multiple Parameters in Revealing

Animal’s Adhesive Mechanism
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Abstract: Some animals like geckos have evolved attachment organs that allow them to generate attractive
force while negotiating their surroundings. It has been found that biological adhesion is related to the contact
area. The adhesion originated from van der Waals interactions may be affected by external electric fields,
including the electric field caused by triboelectrification. The triboelectrification has been confirmed in geckos,
and the measurement of reaction force and real contact area is also successfully carried out. Whereas, there is
no simultaneous measurement and comprehensive studies of the above three parameters because there are
conflicts among the requirements of their measurement technologies. After comprehensively considering the

test requirements, we develop a new sensor to measure the above three parameters at the same time. An
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experiment with geckos is also conducted to verify the availability and reliability of the newly developed

sensor, laying an equipment foundation for future studies on biological and bio-inspired adhesion.

Key words: contact force; actual contact area; contact charge; synchronous measurement
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Fig.1 Multi-parameter measurement system for locomo-

tion experiment based on new composite sensors
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Table 1 Physical parameters of parts in the composite

sensor
B BB, oy, B8
GPa cm °)
a4 72 0.33 2.78
A ALY 3.09 0.33 1.2
St 2.51 0.41 1.2
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Table 2 Intrinsic frequencies and vibration characteris-

tics of the composite sensor
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Fig.5 Measurement of tribocharge
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Table 3 Calibration results of the composite sensor

M ER(FS) WE /% AR/ 0 e/ 7 Sr e
Fy 1500 mN 2.11 2.53 0.19 0.16 mN
Fy 1500 mN 0.39 2.33 0.23 0.14 mN
F, 1500 mN 0.17 5.37 0.21 0.21 mN
Q 100 nC — 0.81 <0.01 0.16 pC
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Fig.8 Verification experiment with geckos and a typical result
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