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Examination of Elastomer Materials in Multimodal Tactile Sensors for Detection of Cool/warm Sensation

Hikaru Nagumo*, Naotaka Onda, Takashi Abe, Masayuki Sohgawa, (Niigata University)

In this study, we conducted an experiment focusing on the protective elastomer of a multimodal tactile sensor

that can simultaneously measure the warm/cool sensation and contact force. The elastomer used in our previous

work does not have sufficient responsiveness and sensitivity to temperature and contact force, making it difficult

to quantitatively sense more delicate tactile information. Therefore, in this work, we investigated the material,

shape, and thickness of the protective elastomer. As a result, we have developed new sensors with excellent

responsiveness and sensitivity to both force and temperature by improving thermal conductivity, thermal

resistance, and hardness of the elastomer.
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Fig.1. (a) Top view and of the chip surface of MEMS
tactile sensor,
(b) cross-sectional view of the sensor after embedding
in the elastomer,

and (c) enlarged top view of the microcantilever
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Fig.2. The behavior of the cantilevers embedded in the

elastomer with applying a normal force
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Fig.3. Principle of detecting warm/cool sensation
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Fig.4. Finite element models of the tactile sensor for

structural analysis
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Table 1. (a) Analyzed resistance change of strain
gauge on the microcantilever embedded in (a) PDMS

and (b) HTC silicone
(a)

PDMS Resistance change rate [ppm]
Cylinder | Rectangular | Hemisphere
h=1mm -134.0 -96.1
h=3 mm -211.3 -157.7
r=4mm -492.9
(b)
HTC Resistance change rate [ppm]|
Cylinder | Rectangular | Hemisphere
h=1mm -119.1 -85.9
h=3 mm -187.6 -140.3
r=4 mm -461.8
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Fig.5. Fabricated tactile sensors using HTC silicone

with various mixing ratios and PDMS
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Fig.6. The sensor response to applied normal force
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Fig.7. Sensor response to temperature changes
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Fig.10. The sensor response to temperature changes
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