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Abstract: Recent studies have focused on enhancing the efficiency of triboelectric nanogenerators (TENGs) using aluminum

(Al) and polydimethylsiloxane (PDMS). This research investigates how surface morphology and material structure affect energy

generation. By layering PDMS/Al and creating pyramid-shaped patterns, the study found that increasing the number of PDMS/Al

layers significantly boosts the output voltage, reaching over 234 mV with three layers. Additionally, increasing the number of

pyramid structures from 1 to 36 on PDMS surfaces, while maintaining the same contact area, led to a notable rise in generated

voltage due to charge concentration at the pyramid tips. Higher pyramid angles also amplified this effect. These results highlight

the importance of structural optimization in maximizing the energy output of TENGs, offering a promising route for more

efficient energy harvesting.
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Rough Mold
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Fig. 1. (a) Images of the R-mold and S-mold fabricated by a 3D
printer to form R-PDMS and S-PDMS and (b) schematic of the device
and measurement apparatus used to measure the vertical contact
friction generation voltage of the AI-PDMS friction generator.
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Fig. 2. (a) Cross-section of TENG structures, (b) photo of fabricated
PDMS, (c) operation mechanism of vertical TENG system [28], (d)
time-dependent friction voltage of 2 mm PDMS-AI TENG, and (e)
friction voltage of AI-PDMS TENG as a function of the thickness of
PDMS, ranging from 2 mm to 6 mm.
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Fig. 3. (a) Cross-section of TENG structures and (b) Fabrication of
flat S-PDMS and R-PDMS according to angle. (c), (d) Triboelectric
voltage of (c) S-PDMS and (d) R-PDMS as a function of periodical
contact time. (e), (f) Triboelectric voltage of (c) S-PDMS and (d) R-
PDMS with 39.7° angles of triangle roofs.
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