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Four modes of triboelectric nanogenerators

Freestanding Triboelectric Layer Mode
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Triboelectric series and Factors affecting
TENG power generation and transmission

Polyformaldehyde 1.3-1.4 — (continued)
Etylcellulose Polyester (Dacron)
Polyamide 11 Polyisobutylene
Polyamide 6-6 Polyuretane flexible sponge
Melanime formal Polyethylene Terephthalate
Wool, Knitted Polyvinyl butyral
Silk, Woven Polychlorobutadiene
Aluminum Natural rubber
Paper Polyacrilonitrile
Cotton, woven Acrylonitrile-vinyl chloride
Steel Polybisphenol carbonate
Wood Polychloroether
Hard rubber Polyvinylidine chloride (saran)
: Nickel, copper Polystyrene
Factors Affecting TENG s Polyethylene
4 Brass, silver Polypropylene
Power Generatlon a'nd Acetate, Rayon Polyimide (Kapton)
oo Polymethyl methacrylate (Lucite) Polyvinyl Chloride (PVC)
TransmlSSI()n Polyvinyl alcohol Polydimethylsiloxane (PDMS)
— (continued) Polytetrafluoroethylene (Teflone)

< Relative position of TENG
pairs in the TENG series.

% Structuring of TENG surfaces.

%+ Contact area mfluenced by the
applied force.

¢ Surrounding environment
factors.
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Magnetic Spherical Triboelectric
Nanogenerator Networks
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Magnet-Assisted Triboelectric
Nanogenerator
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Magnetic Structured Triboelectric
Nanogenerators for bridge
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Magnetic Multilayer structure based on the
Triboelectric Nanogenerators
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Assessing Magnetic Structured TENGS In
Comparison to Conventional TENGs

DISADVANTAGES OF
MAGNETIC STRUCTURED TENG
VS. CONVENTIONAL TENG

Limited Compatibility
Magnetic structured TENGs may not be
suitable for all types of triboelectric
materials or working environments.
They may require specific materials
and conditions to function optimally,

- The production and disposal of magnetic materials
Environmental Concerns

can have environmental impacts. Depending on the

limiting their versatility compared to i, — ———— c materials used, magnetic structured TENGs may
conventional TENGs. = have a higher environmental footprint compared to
Maintenance conventional TENGs.

The magnetic components in these devices
may require maintenance over time, such as 3 3
cleaning and potential replacement, which can Size and Weight
increase the overall operational costs. ———

———

Magnetic components can add bulk and
3 weight to the TENG, making it less
Complexity suitable for applications where size and
weight constraints are critical, such as
Magnetic structured TENGs are often more complex wearable devices or small-scale energy
to design and fabricate than conventional TENGs Efficiency harvesting systems.

due to the additional magnetic components and
structures required. This complexity can increase
production costs and may require specialized Cost
expertise.

While magnetic structured TENGs can offer higher
power output, they may also experience a decrease
in efficiency compared to conventional TENGs under
certain conditions. This decrease in efficiency can
be due to energy losses in the magnetic components
and the additional mechanical resistance introduced
by these structures.

The inclusion of magnetic materials and
structures can increase the overall cost
of manufacturing magnetic structured
TENGs. This cost factor may limit their
adoption in cost-sensitive applications.



Conclusions

In conclusion, magnetic structured triboelectric nanogenerators (MSTNGSs) have emerged as a promising
technology for energy harvesting and sensing in coastal bridge infrastructure. This paper reviews recent
advancements, covering fundamental physics and various types of MSTNGs, including magnetic
spherical TENG networks, magnet-assisted TENGs, and magnetic multilayer structures. Significant
progress has been made in optimizing these devices, but challenges remain in improving their durability,
sustainability, and power output in harsh coastal environments. Collaboration between academia, industry,
and government is essential for future advancements in MSTNG design and application.






