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Does overcharge affect thermal runaway behavior of lithium-ion batteries?

This work, for the first time, comprehensively investigates the impact of different overcharge degrees on
degradation and thermal runaway behavior of lithium-ion batteries. The results indicate that single overcharge
has little influence on cell capacity, while it severely degrades thermal stability.

Why do lithium ion batteries overcharge?

Lithium-ion battery (LIB) cells are prone to overdischarge or overcharge when connected in series or parallel
as a module or pack for large-format applications, such as electric vehicles (EVs) because of variations in
battery capacities and difficulty in maintaining similar state-of-charge (SOC) of every single battery.

Does overcharging affect battery capacity?

Prolonged cycles of overcharging are known to expedite capacity degradationin these batteries .
Furthermore,Zhang et a. have revealed that even a single episode of dight overcharging can lead to a
significant increase in the impedance of LIBs.

How does overcharge cycling affect battery performance?

A range of methods including electrochemical analysis,microstructural morphology observations,and
mechanical testing are conducted to quantitatively analyze the property degradation of batteries under
overcharge cycling. The findings reveal that higher cut-off voltage leads to battery failure in a short term.

Does overcharge cause thermal runaway behavior of battery cells?

Besides, the thermal runaway behavior of the aged battery cellsinduced by slight overcharge is analyzed. This
study comprehensively explains various side reaction effects on the battery thermal characteristic. It guides the
safety design and management of Li-ion batteries during their lifespan in real applications.

Does high current overcharge/overdischarge affect the thermal safety of 18650-type batteries?

In this study, the impact of high current overcharge/overdischarge and aging on the thermal safety of
18650-type batteries has been thoroughly investigated, guiding the safer battery cell design and thermal
management. Voltage behaviors of the selected cells in the overcharging/overdischarging processes are
investigated.

This work, for the first time, comprehensively investigates the impact of different overcharge degrees on

degradation and thermal runaway behavior of lithium-ion batteries. The results indicate that single overcharge

Catastrophic failure of lithium-ion batteries occurs across multiple length scales and over very short time
periods. A combination of high-speed operando tomography, therma imaging and electrochemical
measurementsis used to ...
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Page 1 of 6 | November 2021 | | Lithium-lon Battery Safety LITHIUM BATTERY SAFETY SUMMARY
Lithium batteries have become the industry standard for rechargeable storage devices. They are common to
University operations and used in many research applications. Lithium battery fires and accidents are on the
rise and present ...

In order to investigate the reasons that lead to this problem, this paper studies the thermal safety of Li-ion
batteries under limited overcharge abuse. A 3D electrochemical-thermal coupled model is developed for ...

An investigation on thermal runaway behaviour of a cylindrical lithium-ion battery under different states of
charge based on thermal tests and a three-dimensional thermal runaway model ... A systematic investigation of
internal physical and chemical changes of lithium-ion batteries during overcharge. J. Power Sources, 518
(2022), Article 230767 ...

In this study, the degradation mechanisms of cylindrical lithium-ion power battery cells and their constituent
materials due to overcharging cycles are meticulously discussed. The batteries were subjected to overcharging
aging at various voltages and differing numbers of cycles, with capacity and temperature changes recorded
simultaneously.

This study tests and analyzes a commercial 18650-type cylindrical lithium-ion battery cell with a 3.5 Ah
nominal capacity. The cathode material of the fresh cell istested as Li 0.92 (Ni 0.84, Mn 0.05, and Co 0.11)
O 2 through ...

The overcharge of lithium-ion batteries (LIBs) can not only cause irreversible battery degradation and failure
but also trigger detrimental thermal runaway. This paper presents a systematic investigation of the electrical
and thermal behaviors of LIBs during overcharge up to thermal runaway, and reveals the underlying physical,
structural, and ...

Overcharge and External Short Tests for High Voltage 18650 Cell Strings under Vacuum Conditions (Data
presented at NASA Battery Workshop 2008) o Li-ion batteries are used in various environments in space
including vacuum o It is important to determine the safety of the high voltage li-ion cell modules in a vacuum
environment under conditions

Avdeev, |. & Gilaki, M. Structural analysis and experimental characterization of cylindrical lithium-ion
battery cells subject to lateral impact. J. Power Sources 271, 382-391 (2014).

Cylindrical lithium-ion batteries are widely used in consumer electronics, electric vehicles, and energy storage
applications. However, safety risks due to thermal runaway-induced fire and explosions have prompted the ...

The high charge rate and overcharge causes side reactions of lithium plated with electrolyte and promote
irreversible heat generation terms. (3), (4), ... Safety analysis of lithium-ion cylindrical batteries using design
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and process failure mode and effect analysis. Batteries, 10 (2024), p. 76. Crossref View in Scopus Google
Scholar.

Part 2. What happens when you overcharge a lithium battery? When you overcharge a lithium battery, several
negative processes can occur: Increased Temperature: Overcharging generates excess heat, which can cause
the battery to become dangerously hot. In extreme cases, it may lead to thermal runaway, where the
temperature rises uncontrollably, ...

Electrochemica thermal modeling and experimental measurements of 18650 cylindrical lithium-ion battery
during discharge cycle for an EV. ... A systematic investigation of internal physical and chemical changes of
lithium-ion batteries during overcharge. J. Power Sources, 518 (2022), Article 230767,
10.1016/j.jpowsour.2021.230767.

It guides the safety design and management of Li-ion batteries during their lifespan in rea applications.
Besides, the temperature-voltage changing trend analysis guides TR warning. 2. Experiments. This study tests
and analyzes acommercial 18650-type cylindrical lithium-ion battery cell with a3.5 Ah nominal capacity.

The battery used in this paper is a NCM ternary cylindrical lithium battery produced by Samsung. The
nominal capacity of the test battery is 2500 mAh. ... Identification and quantification of gases emitted during
abuse tests by overcharge of acommercial li-ion battery. J. Power Sources, 389 (2018), pp. 106-119.

Overcharge is a hazardous abuse condition that has dominant influences on cell performance and safety. This
work, for the first time, comprehensively investigates the impact of different overcharge degreeson ...

AsianScientist (Nov. 2, 2020) - Chances are, you're reading this article on a device powered by a lithium-ion
battery (L1B). Though these batteries are ubiquitous, underlying concerns over their safety have been voiced
over the years. Addressing these safety concerns in a study published in the Journal of Materials Chemistry A,
researchers from Japan used ...

The overcharge kinetics of a commercial prismatic Li-ion battery at different current rates (1 C, 2 C, and 3 C)
has been studied. Battery surface temperature, heat output, and voltage were monitored and analyzed during
overcharge testing. It has been shown that the heat rate of the battery surface does not increase in proportion to
the applied current rate. ...

A series of cylindrical 18650 lithium-ion cells was fabricated with an anode of mesocarbon microbeads, ...
This new approach enabled us to discriminate the temperature of the cathode from that of the anode as the
battery underwent overcharge abuse. The temperature of the cathode increased first as the cell voltage reached
416V, and the ...

A comprehensive numerical study on electrochemical-therma models of a cylindrical lithium-ion battery
during discharge process. Appl. Energy, 313 (2022), ... A systematic investigation of interna physical and
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chemical changes of lithium-ion batteries during overcharge. J. Power Sources, 518 (2022), Article 230767,
10.1016/j.jpowsour.2021.230767.

Overcharge is a critical safety issue for the large-scale application of lithium-ion batteries. In-depth
understanding the dynamic overcharge failure mechanism of lithium-ion batteries is of great significance for
guiding battery safety design and management. This work innovatively adopts the fragmented analysis method
to conduct a comprehensive investigation ...

The PTC thermistor in cylindrical Li-ion batteries is a thin annulus consisting of a conductive polymer layer
between two metal annular disks, ... Some diarylamine derivatives were proved to protect LiCoO 2 /graphite
batteries from overcharge [30, 146]. The redox shuttle is a reversible overcharge protection additive for Li-ion
batteries.

Lithium-ion batteries often experience overcharge due to battery management system failure or battery pack
inconsistencies, which lead to serious safety accidents. Therefore, an effective overcharge warning method is
of great importance to guarantee the safe performance of batteries. This paper proposes an overcharge warning
method for lithium-ion batteries based on the ...

Based on all the test results and phenomena, we summarized the two models of 1SCs in the mechanical test of
the overcharge cycle aging lithium-ion battery as shown in Fig. 10 a. The first short-circuit model was caused
by a shear fracture in both fresh and aged batteries during hemispherical indentation. ... Dynamic mechanical
integrity of ...
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