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The growth of electric vehicles (EVs) has prompted the need to enhance the technology of lithium-ion
batteries (LIBs) in order to improve their response when subjected to external factors that can alter their
performance, thereby affecting their safety and efficiency. Mechanical abuse has been considered one of the
major sources of LIB failure dueto the...

Blue represents the lowest content and red the highest content; e particle size distribution of products at
different crushing times; f Particle size distribution of products from single-mode shredding or hammer
crushing of used lithium batteries; (g-g3) Image of the axial-gap rotary shear and a Li-ion battery cell g
IR-thermal imaging of the ...

In the case of crushing, the tools cause an external or internal short due to electrically conductive materials or
contact of the electrodes. Discharging and short circuiting of the battery systems before disassembly and short
circuiting of every module before crushing eliminates the stored energy and avoids joule heating.

Lithium-ion batteries (LI1Bs) have been widely used, since Sony manufactured the first commercial LIB that
was comprised of a LiCoO 2 (LCO) cathode and a non-graphitic carbon anode in 1991 (Tarascon and
Armand, 2001).Now LIBs are one of the most important energy storage devices, and they are employed as the
power sources of mobile phones, notebook ...

The study demonstrates this through the examination of an electric bus lithium-ion battery pack as it is
processed through the aforementioned steps and iterations to arrive at a conclusion that ...

The frequent safety accidents involving lithium-ion batteries (L1Bs) have aroused widespread concern around
the world. The safety standards of LIBs are of great significance in promoting usage safety, but they need to
be constantly upgraded with the advancements in battery technology and the extension of the application
scenarios. This study comprehensively ...

The crushing and sorting equipment for Genox waste lithium-ion batteries uses an innovative design so that
the lithium battery does not need to be discharged before crushing and that the entire crushing process is safe
and stable, completely obstructing the possibility of explosion, combustion, and the diffusion of harmful
gases. So that the ...

Therefore, according to the characteristics of waste lithium battery crushing products enriched in different
particle size ranges, different crushing products can be recovered in different particle size ranges to improve
the extraction efficiency of subsequent metal substances. ... Targeting high value metals in lithium-ion battery
recycling ...

Provided by the Springer Nature Sharedit content-sharing initiative Policies and ethics Crushing is a
substantial process step for the following separation, as it transfers the battery cells or modules to a storable
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and conveyable bulk material. Crushing also leads to the opening of the battery cells and release of valuable
materials.

Lithium ion battery (LIB) is composed of valuable metals such as Li, Co, Ni and Cu, and less valuable metals
of Al and Fe. The toxic and flammable electrolyte, LiPF6, and organic solvents ...

The relationships between failure displacement and impact velocity and impactor diameter were established
under flat-end cylinder head impacting. The mechanical property ...

When a lithium-ion battery is discharged at a higher temperature before recycling, the energy remaining in the
battery is less than discharging at a lower temperature, while the energy outcome is higher. ... Peuker, U.A.
Crushing of large li-ion battery cells. Waste Manag. 2019, 85, 317-326. [Google Scholar] Cardarelli, F.; Dube,
J. Method ...

A possibility to avoid or at least reduce the risks related to the failure of a Li-ion battery is explained by Kim
et a. (2011). The harmful parts of the electrolyte were replaced by ionic liquid electrolytes in order to create
greener and safer lithium-ion batteries.

With the help of experts in TCs of European and international organisations, standards such as 1SO
12405-3:2014 "electrically propelled road vehicles--test specification for lithium-ion traction battery packs
and system" ...

However, the crushing angle influenced the battery ... Lithium-ion battery now becomes popular and widely
used power source in many industries, including automotive industry. Thus, the LIB"s mechanical integrity at
dynamic loading condition is critical for battery safety due to the vehicle working conditions.

A lithium-ion or Li-ion battery is a type of rechargeable battery that uses the reversible intercalation of Li +
ions into electronically conducting solids to ... Physical materials separation recovered materias by
mechanical crushing and exploiting physical properties of different components such as particle size, density,
ferromagnetism and ...

In this work, a computational study was carried out to simulate crushing tests on lithium-ion vehicle battery
modules. The tests were performed on commercial battery modules subject to wedge cutting at low speeds.
Based ...

The failure of lithium-ion batteries can be due to various external or internal abusive conditions where the
mechanical-abuse-induced short-circuit is a major problem. A battery crush is a multi-physics phenomenon:
the mechanical aspect is the crush; the electrical aspect isthe short circuit and the thermal

The primary purpose of the crushing process is to transform battery modules into transportable and storable

bulk materials. This step is crucial for effective recycling. It allows ...
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Request PDF | Crushing of large Li-ion battery cells | The number of electric and hybrid electric vehicles (EVs
and HEV s) as an alternative to internal combustion engines (ICE) has been rapidly ...

The deliberate destruction of lithium-ion battery (L1B) cells leads to hazards due to the flammable electrolyte
components or exothermal reactions caused by short circuits by the crushing tools and consequently toxic gas
emissions.

Their behaviour under mechanical loading is important for EV performance and crashworthiness design. In
this study, quasi-static (0.06 mm/s) and low speed (50 mm/s) crush ...

Recycling plays a crucial role in achieving a sustainable production chain for lithium-ion batteries (L1Bs), asit
reduces the demand for primary mineral resources and mitigates environmental pollution caused by improper
disposal. Disassembly of the LIBs is typicaly the preliminary step preceding chemical recovery operations,
facilitating early separation of ...

Battery crushing and flotation represent another widely utilized and effective pretreatment techniques that
typically occur parallel to or after battery disassembly. ... Disassembly automation for lithium-ion battery
systems using a flexible gripper, 2011 15th Int. Conf. Adv. Robot. (2011), pp. 291-297,
10.1109/ICAR.2011.6088599. View in Scopus ...

The lithium-ion battery investigated in this paper is NCR18650B produced by Panasonic of Japan, of which
the specifications are listed in Table 1. Table 1. Specifications of the 18,650 battery. Shell casing thickness ...
It can be concluded that under the same E crush, the higher crushing velocity (or lighter crushing mass) ...

Investigations on the crushing behaviour of the single components (anode-, cathode- and separator foils as
well as housing materials) and entire Li-ion battery cells were done. Measured specific mechanical stress
energies for the crushing of complete battery cells are compared to cal cul ated ones.

Typica direct, pyrometalurgical, and hydrometallurgical recycling methods for recovery of Li-ion battery
active materials. From top to bottom, these techniques are used by OnTo, (15) Umicore, (20) and Recupy! (21)
intheir ...

Lithium-ion battery packs inside elec. vehicles represents a high share of the fina price. Nevertheless, with
technol. advances and the growth of the market, the price of the battery is getting more competitive. ...
Anaysisof ...

DOI: 10.1016/J.ENGFAILANAL.2015.03.025 Corpus ID: 135486203; Dynamic mechanical integrity of
cylindrical lithium-ion battery cell upon crushing @article{ Xu2015DynamicMI, title={ Dynamic mechanical
integrity of cylindrical lithium-ion battery cell upon crushing}, author={Jun Xu and Binghe Liu and Lubing
Wang and Shi Shang}, ...
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The rising production of lithium-ion batteries (LI1Bs) due to the introduction of electric mobility as well as
stationary energy storage devices demands an efficient and sustainable waste management scheme for ...

Lithium-ion (Li-ion) battery systems are used for electric vehicles (EV) in the automotive industry due to their
lightweight and high energy density. ... In this study, quasi-static (0.06 mm/s) and low speed (50 mm/s) crush
tests were conducted on commercial vehicle Li-ion battery modules to study their response. Two steel
impactors, namely, a...
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