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Abstract: Energy harvesting technologies that can convert wasted various energy into usable electrical energy have been widely

investigated to overcome the limitation of batteries for the powering of IoT sensors and small electronic devices. Hybrid energy

harvesting is known as a technology that enhances the output power of single energy harvesting device by housing two or more

various energy harvesting mechanisms. In this study, we introduce a hybrid MME (Magneto-Mechano-Electric) generator
coupled with the triboelectric effect. Through FEA modeling, four triboelectric materials, including PI (Polyimide), PFA(Teflon),
Cu, and Al, were selected and compared with the expected triboelectric potentials. The effect of surface morphology was

investigated as well. Among various combination of triboelectric materials and surface morphologies, PFA-Al combination with

the surface morphology having nano-scale square projections showed highest output potential under triboelectrification. It is

also experimentally confirmed that output voltage and power of the hybrid MME generator with triboelectric material

combinations.
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Fig. 1. A triboelectric series for hybrid energy harvester [16].
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Fig. 2. Finite element analysis (FEA) results of the potential voltage distribution with respect to the each combination of triboelectric materials
(AI-PFA, Cu-PFA, Al-PI, Cu-PI).
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Fig. 4. Flow diagram of the overall experiment procedure; fabrication of piezoelectric harvester and triboelectric harvester, and characterization
of hybrid energy harvester.
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Table 1. Summary of FEA and experience results.
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