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ABSTRACT: A new study was carried out to utilize a pencil drawing paper sensor (PDPS), which drew a line using a
pencil on the paper, as a sensor. The sensing effect on 3 different papers based on the properties of PDPS was
compared. The specimens were prepared by drawing 4B pencils on plain (A4), Hwasun, and Han papers. The silver
paste was used to give good electrical contacts of the copper wires and the pencil drawn line. The chemical structures
of 3 papers for PDPS by FT-IR spectrum analysis were similar and the comparative compact states of each paper were
observed by optical microscope. From statistical evaluation of tensile strength using 3 papers, plain paper was chosen
to be best for the PDPD. The optimum drawing number of PDPD was determined by changing the thickness of the
paper with the drawing number. Electrical resistance (ER) with graphite on 3 different papers were compared. The
changes in compression was observed through cyclic compressive test of composite materials, it was possible to predict
the degree of strain sensing under compressive test. It leads to expectation of properties.
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Fig. 1. Schematic of specimens manufacturing PDPS
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Fig. 2. FT-IR spectrum analysis of each paper
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Table 1. Mechanical properties of paper

Thickness Strength Modulus Elongation ) 3 9
Paper (mm) (MPa) (GPa) (%) cov ¢ P
Plane 0.1 62.3 (2.6)V 2.1(0.14) 3.8(0.3) 42 63.6 25.4
Hwasun 0.05 38.7 (2.9) 1.6 (0.18) 4(0.4) 7.5 40.1 13.5
Han 0.13 9.3 (1.5) 0.8 (0.13) 1.9 (0.3) 16.1 10 6.3
UStandard Deviation(SD)
ICoefficient of variation (COV) of paper tensile strength
9Scale parameter for paper tensile strength
“Shape parameter for paper tensile strength
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Fig. 3. Tensile test results for each paper: (a) S-S curve, and (b)
weibull distribution for paper tensile strength
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Fig. 4. Initial ER of graphite line on each paper
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Fig. 6. Schematic of graphite arrangement of PDPS before and
after tensile test: (a) plane, (b) Hwasun, and (c) Han paper
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