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Optimization of Crack Based Sensor Sensitivity According
to Thermal Curing Conditions of PDMS (Polydimethylsiloxane)

Injoo Hwang, Sang-seok Yun, Yong Whan Choi'

Division of Mechanical Convergence Engineering, College of MICT Convergence Engineering, Silla University,
Busan, Korea

Abstract Recently, research on flexible sensors for personal health management has been gaining attention. In
this study, we fabricated a crack-based flexible sensor in thin film form to measure the pulse on the wrist. We
evaluated the characteristics of the sensor based on the curing conditions of the PDMS (Polydimethylsiloxane)
film to optimize the sensor's gauge factor. The modulus of PDMS varies depending on the curing conditions. In
this case, the modulus of PDMS has a significant influence on crack formation, leading to changes in the sensi-
tivity of the sensor. This study examined the changes in the gauge factor associated with these variations.
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Fig. 1. Fabrication method of flexible sensor for wrist
pulse detection.
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Fig. 2. Schematic illustration of molecular structure of
PDMS (a) and cracked bilayer film.
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Fig. 3. Photo image of crack-based sensor for wrist pulse
detection (a), SEM image of cracked metal film (b).
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Fig. 4. Resistance variation of crack-sensor under loading/
unloading 0-2% strain.
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Fig. 5. Resistance change measured at 10 cyclic tests
under 0-2% strain.
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Fig. 6. Marathon test of 5000 cycle for repeatability of
crack-sensor.
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Fig. 7. Overlapped loading/unloading 0-2% strain graph
for hysteresis measure.
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Table. 1. Comparison of o according to variation of the
modulus of PDMS
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Fig. 8. Comparison of Gauge factor with the three
different PDMS curing conditions.
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