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Triboelectric Nanogenerator Utilizing Metal-to-Metal Surface Contact

Jihoon Chung*, Deokjae Heo*, Sangmin Lee*'

ABSTRACT: Triboelectric nanogenerator (TENG) is one of the energy harvesting methods in spotlight that can
convert mechanical energy into electricity. As TENGs produce high electrical output, previous studies have shown
TENGs that can power small electronics independently. However, recent studies have reported limitations of TENG
due to air breakdown and field emission. In this study, we developed a triboelectric nanogenerator that utilizes the
metal-to-metal surface contact to induce ion-enhanced field emission and electron avalanche for electrons to flow
directly between two electrodes. The average peak open-circuit voltage of this TENG was measured as 340 V, and
average peak closed-circuit current was measured as 10 mA. The electrical output of this TENG has shown different
value depending on the surface charge of surface charge generation layer. The TENG developed in this study have
produced RMS power of 0.9 mW, which is 2.4 times higher compared to conventional TENGs. The TENG developed
in this study can be utilized in charging batteries and capacitors to power portable electronics and sensors
independently.
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Fig. 1. Structure of triboelectric nanogenerator (TENG) that utilizes
metal-to-metal contact mechanism

28 7L 7% A 4] sk SARIA R B4

Sick. AAA PRl 9 A, B WS Y B, B4
B4 A% ¥, A% 28 AT, AA, of AFOR o]F
oA qlek. olu), sk %4 Ao AGo] ol & 78t
A e A AR Aol 5 F4-FE AERR Y
Fxo] 9] AFOR o|Fo HUR F&-F4 WELY
F0 AT A A4 oI5 Folet By ek WAt 2
Moz o|Est A9, B A% AN EA A7Ie

o2l WE LU U 4 qlo] B o] 22 v
oFx o Z7HAY 4 ek
22 3434 E0 &Y WM A% X

Fom Ao 2= AFu|E(Ducksung Hitech Co.)o] A}
|E S Aol wef 247] g i2A S (EHH E
=520 2o Y el PTFE, £2/0]9] =, L1l 2)0] ALGH 9.
27)9] ot=d 7] flofl 5 cm x 6 cm A7|9] YT ulE M=
3 77} ol 1 1T Zule] ol WA 9] WIS A%
7] 913t F-2] Fo|o](AWG 30)& AA3ttt. o] 5 3k 7|
o= dFulE flo] AAAZ AMEE7] $13F 8 cm x 7 cm
nEA WS Ral. 1A B8 AR dat 24 42
o2 ALEEI] 175 cm x 5 cm Lol AIS LAS
1092 3 A5 YA 2 dTE sF=8cm x 7 cm 1L
22 WES ohA RAUT oo, Al Aol
SEAEA A LA BEo] 2 mm x 2 mm =7]9] 2R
THS Wi, =EE gFujEe] =14 H o] AE (ELCOAT
P-100, Jin Chemical Co.)5 Z3iE3}o] &4 FE2He} 11

L= B T = S |
w7 BE o] olS gz

Metal-to-metal
contact point

2cm

Fig. 2. Photograph of TENG bottom part



Triboelectric Nanogenerator Utilizing Metal-to-Metal Surface Contact 303

Top Electrode

0000060006 ©
Vo ®
.6 6 6 6.
7 v AN / i To the
i’ e © bottom
LR Wy electrode
s e
= -
- . - .
Electron flow layer
(-]

© Electron € Positiveion @ Neutral Atom
[ ] Aluminum [ PTFE

Fig. 3. Electron direct flow mechanism inside metal-to-metal
contact TENG
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