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Development of a Paper Strain Gauge using Inkjet-printing Technology

Young Tae Lee’

"Department of Electronic Engineering Education, Andong National University

Abstract

In this paper, eco-friendly paper strain gauge was fabricated in the way of printing strain gauge on paper substrate,
using PEDOT:PSS ink and inkjet printer technology. As a p-type conductive high polymer, PEDOT:PSS is known to be
piezoresistive effect. I formed a strain gauge by connecting in parallel 5 lines of 60 pm width printed with PEDOT:PSS.
To minimize surrounding influence such as temperature, I formed wheat-stone bridge by combining 4 strain gauges
(quarter-bridge strain gauge) which were made up of PEDOT:PSS 5 lines and measured. In quarter-bridge strain gauge,
only two strain gauges, facing each other, arranged in strain and horizontal direction were deformed while the other two
strain gauge of vertical direction were not. Therefore, quarter-bridge strain gauge showed the output of half bridge. The
fabricated quarter-bridge strain gauge had output sensitivity of 105.6 uV/V-mm and its output linearity was relatively good.
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Fig. 1. Structure of a strain gauge using PEDOT:PSS.
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Fig. 2. Quarter-bridge strain gauge circuit.
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Fig. 3. Optical image of PEDOT:PSS pattern changed by
printing speed of the ink jet printer.
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Fig. 6. Schematic of measurement set-up.
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Fig. 7. Resistance variation versus displacement of a
PEDOT:PSS strain gauge.
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Fig. 8. Output voltage variation versus displacement of
the quarter-bridge strain gauge.
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