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Development of a Four-axis Flexible Tactile Sensor
with Strain Gauges
— Using Cr-O Thin Film as Strain Gauges —
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A flexible tactile sensor using a Cr—O thin film strain gauge has been developed. The Cr—O thin film

strain gauges are sputter-deposited on a polyimide film and patterned photolithographically. Both diamond-

like carbon (DLC) and SiC thin films deposited by chemical vapor deposition (CVD) method are also used as

intermediate layers between the Cr—O thin film and the polyimide film. The Cr—O thin film strain gauge on the

polyimide film is patched on the side of a four-sided truncated silicone rubber pyramid. The ability to detect the

direction of the horizontal force applied to the top face of a four-sided truncated pyramid and to detect the vertical

force are the salient characteristics of this flexible tactile sensor. In this paper, we also propose measurement of

torque using a flexible tactile sensor. Therefore, this sensor is useful as a four-axis flexible tactile sensor.
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Fig. 1 Schematic illustration of tactile sensor (a) and its
cross section (b).
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Fig. 2 Schematic drawing of measurement method for the
applied force.
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Fig. 3 Resistivity of Cr-O film as a function of O, flow rate.
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Fig. 4 TCR of Cr-O films as a function of O, flow rate.
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Fig. 5 Schematic drawing of Cr-O thin film strain gauge.
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Fig. 6 Schematic diagram of PIG-PECVD apparatus.
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Fig. 7 Fabrication process of the tactile sensor.

10mm
E—

Fig. 8 External view of the flexible tactile sensor.
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Fig. 9 Relation between load and resistance of Cr-O thin
film strain gauge A.
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Fig. 10 Relation between load angle and resistance of Cr-O
thin film strain gauge A, B. (load 200 g)
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Fig. 11 Schematic view of tactile sensor to measure torque.
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Fig. 12 Relation between rotational force and resistance of
strain gauges.
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