
Research background of lithium battery
charging and discharging

Why does a lithium battery have a long charge/discharge cycle?

It may be attributed to the large amount of electroplated lithium produced at the charging rate of 2C. This is

confirmed in the subsequent Post-mortem analysis of cells. In addition,during the charge/discharge cycle of

cells,it is noticed that the time for each constant voltage charge has prolonged with the cycle.

 

Do lithium-ion batteries have a capacity loss mechanism?

The charging and discharging processes of the battery are optimized. The capacity degradation is unfavorable

to the electrochemical performance and cycle life of lithium-ion batteries,but the systematic and

comprehensive analysis of capacity loss mechanism,and the related improvement measures are still lacking.

 

How does discharge rate affect lithium ion deintercalation?

With the increase of discharge rate,the deintercalation amount of lithium-ion per unit of time increases. A

larger concentration gradient will be formed inside the particles to balance the increase of ion deintercalation

rate,resulting in an increased internal stress and aggravating the fracture of the particles.

 

Does charge/discharge rate affect battery capacity degradation?

Based on the electrochemical-thermal-mechanical coupling battery aging model, the influences of the

charge/discharge rate and the cut-off voltage on the battery capacity degradation are studied in this paper, and

the optimization of the charge/discharge strategy is carried out.

 

Does undercharging affect charge and discharge characteristics of a Li-ion battery?

In this study the analysis of charge and discharge characteristics of a commercial Li-ion battery is performed

under C-rate 0.136 to 0.9 C in order to study the effects of undercharging on voltage profile, charging and

discharging time, stored charge (charge capacity) and extracted charge (discharge capacity).

 

Why does lithium plating occur during charging?

During charging,the lithiation of graphite is weakened,and lithium plating is formed on the anode. It is

reported by literature that lithium plating is attributed to the potential drops below 0 Vvs. during charging

when the resistance of negative electrode reaches a certain amount .

Li-Ion battery uses Lithium ions as the charge carriers which move from the negative electrode to the positive

electrode during discharge and back when charging. During charging, the...

The objective of the paper is to analyse the performance of Li-Ion batteries energy management system by

monitoring and balancing the cell voltage. Four control methods are used: Discharging Method using

MOSFET, Constant Current method, Constant Voltage method and Constant Current Constant Voltage

method. The control strategies on Li-Ion ...
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The effect of charging-discharging on the thermal runaway of an 18650 lithium-ion battery was studied using

a lithium-ion battery temperature testing system. The simultaneous effect of heating ...

Individual models of an electric vehicle (EV)-sustainable Li-ion battery, optimal power rating, a bidirectional

flyback DC-DC converter, and charging and discharging controllers are integrated ...

Abstract: This research investigates the charging and discharging behaviour of the Lithium-ion (Li-ion) battery

model AMP20M1HD across a diverse range of Constant Current (C-rate) levels ...

By publicly releasing such a representative dataset, we hope to provide researchers in the field of lithium

batteries with a valuable resource to advance the application of machine learning to battery performance

prediction and management. This will help accelerate innovation in lithium battery technology and improve

battery performance, safety ...

Optimal charging of stand-alone lead-acid and lithium-ion batteries is studied in this paper. The objective is to

maximize the charging efficiency. In the lithium-ion case two...

This paper investigates the application of hybrid reinforcement learning (RL) models to optimize lithium-ion

batteries'' charging and discharging processes in electric vehicles (EVs). By integrating two advanced RL

algorithms--deep Q-learning (DQL) and active-critic learning--within the framework of battery management

systems (BMSs), this study aims to ...

To better identify the influence of cyclic aging on safety performance, we carried out aging cycles on

commercial 18650 lithium-ion batteries through fast ...

Fast charging of lithium-ion batteries can shorten the electric vehicle''s recharging time, effectively alleviating

the range anxiety prevalent in electric vehicles. However, during fast charging, lithium plating occurs,

resulting in loss of available lithium, especially under low-temperature environments and high charging rates.

Increasing the battery temperature can mitigate lithium ...

Table 1 systematically reviews and compares the present charging methods for lithium-ion battery packs.

Different charging methods are compared with their performances in minimizing the charging time, enhancing

...

During the charging and discharging process of a lithium-ion power battery, the intercalation and

deintercalation of lithium-ion can cause volume change in the jellyroll and internal stress change in batteries

as well, which may lead to battery failures and safety issues. A mathematical model based on a plane strain

hypothesis was established to predict stresses in ...
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However, frequent charging and discharging of lithium-ion batteries ... pipes along with background and

shortcomings related to heat pipe based battery thermal management, for the mere purpose of ...

The car charged from lead acid or lithium ion depends upon type of battery used . Whereas mobile has lithium

ion battery . So when mobile charging is done in car, there is intermixing of two ...

Abstract: This research investigates the charging and discharging behaviour of the Lithium-ion (Li-ion) battery

model AMP20M1HD across a diverse range of Constant Current (C-rate) levels and temperatures spanning

-30&#176;C to 50&#176;C. Various C-rates are investigated to observe the impact of charging and

discharging processes. Preliminary ...

Considering the aging mechanism of solid electrolyte interphases (SEI) growth, lithium plating, active

material loss, and electrolyte oxidation, an electrochemical-mechanical-thermal coupling aging model is

developed to investigate the ...
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