
Non-destructive testing of lithium-ion
batteries

Thus, it''s of great necessity to explore accurate and non-destructive testing techniques, among which

ultrasonic detection technology evaluating battery interior state through acoustic response has drawn

significant attention from researchers.

Ultrasonic Non-Destructive Testing on Fast-Charging Lithium-Ion Battery''s Capacity Fading ... inspection

technique has been widely used for the internal structure detection and reaction process characterisation of

lithium-ion batteries because of its This paper ...

However, it will shorten the charging period while also hastening the power battery''s capacity degradation,

reducing its service life. The ultrasonic inspection technique has been widely used for the internal structure

detection and reaction process characterisation of lithium-ion batteries because of its nondestructive testing

properties.

Lithium plating leads to severe capacity fading and possible safety problems in lithium-ion batteries. Thus,

non-destructive detection methods for lithium plating are critical for safe and ...

Low temperatures seriously affect the performance of lithium-ion batteries. This study proposes a

non-destructive low-temperature bidirectional pulse current (BPC) heating method. Different from existing

heating approaches, this method not only optimizes heating ...

This review article examines the latest advances in non-destructive techniques, such as electrical sensors,

optical fibres, acoustic transducers, X-ray-based imaging and thermal imaging, to...

Diagnostic of lithium-ion batteries using EIS is a perspective method that can significantly reduce the time

required for testing compared to different methods, such as capacity tests. Nevertheless, single-sine methods,

which are currently the most used EIS methods, are too slow to be used for online battery diagnostics in a

battery management system.

lithium-ion devices. In this Review, we examine the latest advances in non-destructive characterization

techniques, including electrical ... (sodium-ion, solid-state batteries). Non-destructive ...

Acoustic emission (AE) can perform dynamic non-destructive testing of lithium-ion batteries under normal

charge-discharge cycles, and detect the deformation of internal ...

To directly reflect the internal material transformation of the battery, scholars have proposed to use ultrasonic

detection technology to monitor the performance status of lithium batteries. The concept was first introduced

by Hsieh et al. [4], who applied ultrasonic pulses at 2.25 MHz in an echo mode to lithium-ion pouch batteries,

lithium-ion batteries, and alkaline ...
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Ultrasonic tomography technology is an effective method for non-destructive testing of lithium-ion batteries. 1

Introduction Characterized by high energy densities, wide operating voltage windows, and long service

lifetimes, lithium (Li)-ion batteries (LIBs) are vital energy storage devices in new-energy vehicles and

electronic products ( Han ...

The internal state information of lithium-ion batteries, such as lithium-plating, state of charge, etc., which can

be reflected by the internal structure of the battery and its mechanical properties. During the battery charging

process, the Young''s modulus, density and porosity of the internal electrode materials will change. Ultrasonic

non-destructive testing can be used to characterize ...

Lithium-ion batteries (LIBs), renowned for their high performance, energy density, and longevity, have

become the backbone of electric vehicles [3], [4], [5]. ... Non-destructive testing (NDT) is a methodology

employed to assess the internal structure, properties, and quality of materials [16].

The use of Li-ion batteries is widespread nowadays. Their highly available power and energy density make

them interesting not only for applications in consumer electronics but also in the rapidly growing field of

electromobility. In use, the ...

Electrochemical impedance spectroscopy (EIS) is widely used to probe the physical and chemical processes in

lithium (Li)-ion batteries (LiBs). The key parameters include state-of-charge, rate capacity or power fade,

degradation and temperature dependence ...

Li-ion batteries. Keywords--Quantitative ultrasound spectroscopy (QUS), lithium-ion batteries, state of

charge, non-destructive evaluation I. INTRODUCTION Li-ion batteries were crucial for the revolution of

portable electronics and are catalyzing thevehicles and

Tracking the active lithium (Li) inventory in an electrode shows the true state of a Li battery, akin to a fuel

gauge for an engine. However, non-destructive Li inventory tracking is currently ...

Lithium (Li) inventory tracking to trace the Li inventory in the cathode active material (CAM) and its

utilization in a rechargeable Li battery from formation to end-of-life ...

In the last decades, batteries have been incorporated into many sectors with huge economic impact, such as

consumer electronics, electric mobility, or large-scale energy storage. 1, 2 As of today, lithium-ion batteries

(LIBs) lead this market and are expected to maintain this position in the near future. The main reasons that

push LIBs to the forefront of energy storage technologies ...

Lithium-ion batteries are considered the most suitable option for powering electric vehicles in modern

transportation systems due to their high energy density, high energy efficiency, long cycle life, and low
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weight. Nonetheless, several safety concerns and their tendency to lose charge over time demand methods

capable of determining their state of ...

triggering future failures of the battery, hence the need for non-destructive testing (NDT) techniques [14-16].

NDT refers to a range of methods for evaluating and localizing anomalies such as imperfections, corrosion,

deformation, discontinuities, external and internal cracks, etc.,

The poor low-temperature performance of lithium-ion batteries (LIBs) significantly impedes the widespread

adoption of electric vehicles (EVs) and energy storage systems (ESSs) in cold regions. In this paper, a

non-destructive bidirectional pulse current (BPC ...

A non-destructive ultrasonic testing technique was applied to examine the quality of lithium-ion batteries in

which the negative electrode tabs were welded to the inner surface of the cell cans, and the status of resistance

spot welding between the electrode and the can was verified using deep-learning techniques with the

experimentally acquired ultrasonic ...

Herein, this review focuses on three non-destructive testing methods for lithium batteries, including ultrasonic

testing, computer tomography, and nuclear magnetic resonance.

Our non-destructive testing (NDT) solutions cover a wide range of application fields along the battery life

cycle relevant to Automotive &  Battery Manufacturers, Laboratories &  Academia, and companies focusing

on Second Life &  ...

The ultrasonic detection technology has emerged as a promising non-destructive testing method in the battery

field. The Macro Fiber Composite (MFC) is a highly performing actuator and sensor with a thin and flexible

structure. ... expanding the application of ultrasonic detection method in lithium-ion battery testing.

Meanwhile, MFC sensors ...

However, unforeseen battery safety incidents have emerged as a crucial impediment to the development of

electric vehicles. The severe battery fire incidents not only result in casualties and property damage but also

significantly undermine consumer confidence, hindering the widespread adoption and promotion of electric

vehicles [10], [11], [12].As a result, ...

Semantic Scholar extracted view of &quot;Non-destructive detection techniques for lithium-ion batteries

based on magnetic field characteristics-A model-based study&quot; by Huaian Zhao et al. DOI:

10.1016/j.jpowsour.2024.234511 Corpus ID: 269075471 Non-destructive ...

Impedance spectroscopy is a non-destructive measurement technique that can be used to examine a battery or

parts of a battery (e.g. a half-cell, i.e. only the anode). Figure 1 (a) shows the basic measurement principle. For

the measurement, the cell is connected ...
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