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Overview

Can ultrasonic technology be used in lithium-ion batteries?

Ultrasonic technology, as a non-invasive diagnostic method, has been widely
applied in the inspection of lithium-ion batteries in recent years. This study
provides a comprehensive review of the current applications and technical
challenges of ultrasonic technology in lithium-ion batteries. 

How can ultrasonic technology improve battery life?

Firstly, ultrasonic technology has a broad application prospect in the state
estimation and fault diagnosis of LIBs. Regular ultrasonic inspections can
monitor the battery status in real-time, detect aging, damage, or faults early,
extend the battery's lifespan, and reduce the occurrence of failures. 

Can ultrasonic technology be used in battery state estimation?

A comprehensive overview and analysis of the technical approaches,
challenges, and solutions for the application of ultrasonic technology in
battery state estimation is provided. The current state, main technical
approaches, and challenges of ultrasonic technology in battery defect and
fault diagnosis are summarized. 

Can ultrasonic technology be used to monitor battery state?

In recent years, monitoring battery state through implanted sensors has
gained significant attention [27, 28], but it is affected by technological
maturity and high costs. Table 1 highlights that ultrasonic technology is one of
the most promising NDT methods for battery assessment. 

What is ultrasonic array technology?

Compared to the transmission method that only analyzes single-point signals
of the battery, ultrasonic array technology allows for direct monitoring of the
entire battery area, providing a more detailed observation of variations in
different battery regions during charging. 

Powered by JH Solar



Page 3/12

Why is ultrasonic technology used in battery testing?

Ultrasound propagates pressure through atomic interactions, and in recent
years, it has extensively been applied to state monitoring and fault diagnosis
in LIBs , , . Ultrasonic technology offers significant advantages over methods
such as X-ray and neutron diffraction in battery testing [13, 25, 26].
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Ultrasonic energy storage

  

Ultrasound battery
management systems (u-bms),
and energy ...

Embodiments of the disclosed subject matter
system provide systems, devices, and methods
for managing an energy storage system (ESS)
comprising multiple energy storage stacks (e.g.,
...

  

The effect of ultrasound on
synthesis and energy storage
...

In particular, the alteration of the energy storage
mechanism of Ti3 C 2 Tx MXene due to the
introduction of ultrasound was firstly studied,
which benefits the scientific community ...

  

Ultrasonic Energy
Transmission and Conversion
Using a 2-D ...

A storage capacitor is charged up to 0.95 V in 15
s, when the converter is driven by an ultrasonic
trans-ducer at a distance of 0.5 cm, indicating
the energy-conversion capability of 21.4 nW. ...

  

Ultrasonic Chemistry: Carbon-
Heteroatom Bond ...

In article number 1702747, Jong-Beom Baek, Tae-
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Hyuk Kwon, and co-workers report direct C-N and
C-O bond formation in various carbon
nanomaterials with N 2 or O 2 gas by a simple
ultrasonic spray ...

  

Wireless ultrasonic power
transfer using a pre-charged
CMUT

We designed and fabricated a novel pre-charged
CMUT structure with a built-in charge storage
capacitor. This new configuration features a
floating electrode between the ...

  

State estimation of a lithium-
ion battery based on multi-
feature  

Ultrasonic non-destructive testing technology
has been applied to battery state estimation
applications to ensure the safety of the energy
storage system. However, the ...

  

Fast and Smart State
Characterization of Large-
Format Lithium ...

Lithium-ion batteries (LIBs) are widely used in
electric vehicles and energy storage systems,
making accurate state transition monitoring a
key research topic. This paper ...
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Performance evaluation of
ultrasonic-assisted dynamic ice
...

The distinction between the cumulative cooling
capacity of the ultrasonic-assisted ice melting
experiment and the latter one lies in the
system's thermal energy Q gain ...

  

[2203.04149] Quantitative
characterisation of the layered
structure  

Lithium-ion batteries (LIBs) are becoming an
important energy storage solution to achieve
carbon neutrality, but it remains challenging to
characterise their internal states for the ...

  

Ultrasonic phased array
imaging of gas evolution in ...

By capturing ultrasonic data with multiple pairs
of array elements and producing subsurface
images of the battery, their research enhances
battery analysis, contributing to safer and more
efficient energy ...

  

Combined effects of
nanoparticles and ultrasonic
field on thermal  

Abstract To further improve the performance of
thermal energy storage (TES) system with phase
change materials (PCMs), this paper proposed a
novel method, i.e. ...
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Study on the improvement of
supercooling and thermal
properties of  

The application of ultrasonic in the field of
energy storage has been received more and
more attention in the past few years. The
cavitation caused by ultrasonic shock has a ...

  

???????????????? 

Abstract: Lithium-ion batteries (LIBs) present
increasing applications in electrochemical energy
storage component due to their comprehensive
advantages in energy density, cycle life, ...

  

Exploring the correlation
between ultrasound time of
flight and the  

We performed ultrasonic testing on the aged cell
after long-term storage and compared the
ultrasonic signal with the one recorded right
after the cycling under room ...

  

Effects of simultaneous UV-C
radiation and ultrasonic
energy  

The effects of a novel technology utilizing a
simultaneous combination of Ultraviolet-C
radiation and ultrasound energy postharvest
treatment on tomat...
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???????????????? 

???: ????, ?????, ???? Abstract: Lithium-ion
batteries (LIBs) present increasing applications in
electrochemical energy storage component due
to their comprehensive ...

  

State-of-charge estimation of
lithium-ion batteries based on
ultrasonic  

Secondly, the Hilbert transform is performed on
the ultrasonic signal. The maximum
instantaneous energy of the ultrasonic signal is
extracted with the ultrasonic energy ...

  

Improved phase change
performance of ultrasonic-
assisted ...

The findings highlighted the significant potential
and advantages of ultrasonic-assisted phase
change devices in addressing small heat transfer
differences in thermal energy ...

  

Ultrasonic synthesis and
characterization of
polystyrene/n  

In this paper, polystyrene (PS)/n-dotriacontane
(Dot) composite nanoencapsulated phase change
material (NEPCM) for thermal energy storage
was ...
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Ultrasonic Flow Sensors / Flow
Meters in Energy Storage ...

Ultrasonic Flow Sensors / Flow Meters in Energy
Storage Systems In photovoltaic energy storage
systems, storage devices inevitably release large
amounts of heat during charge-discharge ...

  

Ultrasonic Chemistry: Carbon-
Heteroatom Bond ...

The resulting N-doped carbon nanomaterials
display remarkable performance for energy-
storage applications. Furthermore, the double-
nozzle system used for the ultrasonic deposition
can produce a ...

  

Progress and challenges in
ultrasonic technology for state
...

A comprehensive overview and analysis of the
technical approaches, challenges, and solutions
for the application of ultrasonic technology in
battery state estimation is provided.

  

Biodegradable power sources
for transient bioelectronics

Biodegradable energy storage devices, such as
biodegradable batteries and supercapacitors,
serve as essential components in transient
bioelectronics. Biodegradable batteries produce
...
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Multi-scale experimental
analysis on the coupled effects
of ultrasonic  

This systematic work could give some guidance
for the optimization of heat transfer and energy
storage performances of LHTES systems
subjected to ultrasonic and ...

  

SOC estimation method based
on the ultrasonic guided waves
...

Estimating the state of charge (SOC) for lithium-
ion batteries is one of the crucial issues for
energy storage devices. To improve the accuracy
and ef...

  

An in-depth study of the effect
of ultrasonic field on the
melting  

In the method of storing thermal energy in the
form of latent heat, thermal energy is stored
latently and relying on the phase change of
materials. The latent energy storage ...

  

Ultrasonic Copper Strip
Welding , 0.05-3mm 

2 ???· Ultrasonic Copper Strip Welding ,
0.05-3mm , High Efficiency & Reliability Looking
for a reliable solution for copper strip welding
(0.05-3mm)? Our ultrasonic welding technology
...
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Dynamic ultrasonic response
modeling and accurate state of
...

Then, a new strongly SoC-related feature named
"the energy of oscillatory wave" is extracted
from the battery near-surface ultrasonic
reflection by theoretical analysis and ...

  

Synthesis of multifunctional
FeCo2O4 electrode using
ultrasonic  

To overcome problem of energy crises, and
water pollution, multifunctional nanoflower-like
FeCo2O4 is synthesized for energy storage and
photocatalysi...

  

Exploring a sustainable and
eco-friendly high-power
ultrasonic ...

The ultrasonic method with high power offers
expedited processing, heightened recovery
efficiency, reduced energy consumption, and
enhanced/recovered material ...

  

Ultrasonic Energy Storage: The
Next Frontier in Renewable
Tech

Norwegian startup Sonolux recently deployed
ultrasonic storage units across 12 solar farms,
achieving 92% round-trip efficiency - that's 18%
higher than their previous lead-acid setup.
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Ultrasound-assisted fabrication
of Ti3C2Tx MXene toward
enhanced energy  

Introduction of ultrasound can provide extra
energy to the as-used solution, allowing better
mass transfer than those for the un-sonicated
solutions in mixing, drying, and ...

  

Measurements and modelling
of the response of an
ultrasonic pulse ...

Analysis approach Three data sets were retrieved
(ultrasound response, charge data, surface
temperature) during an experiment. The
ultrasound data contains various ...

  

Ultrasonic guided wave
measurement and modeling
analysis of ...

As an alternative detection approach, ultrasonic
wave testing is an effective tool for analyzing
various constructions, due to its fast inspection
and low attenuation ...
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