
LITHIUM ION BATTERY CYCLE LIFE
VS DEPTH OF DISCHARGE

Does depth of discharge affect battery life?

It can be seen from the above studies that the effect of the battery cycle life by depth of discharge is various

in different cycle stages. In the early cycle,LiFePO 4 battery capacity at different depth of discharge changes

in the same law,indicating that the depth of discharge has no effecton the battery life in the early cycle.

How long does a lithium battery last?

For instance,a lithium batteries regularly discharged to only 50% might last for 3,000 to 4,000 cycles,whereas

the same battery consistently discharged to 80% could see its cycle life reduced to 1600-2000 cycles. The

underlying rationale is that each cycle of discharge followed by recharge exerts wear on the battery's internal

mechanisms.

How many charge and discharge cycles does a lithium ion battery have?

The charge and discharge cycles of a lithium-ion battery are the total number of charge and discharge cycles

that a battery can successfully undergo before its capacity drops significantly. The average number of

lithium-ion battery charge cycles and discharge cycles is 500-1000.

What is a lithium ion battery depth of discharge?

The depth of discharge (DoD) refers to the percentage of a battery's capacity that has been used before

being recharged. It plays a significant role in the aging process of Li-ion batteries. The lower the lithium ion

battery depth of discharge,the less stress is placed on the battery,resulting in slower aging.

How long does a Li-ion battery last?

Manufacturers take a conservative approach and specify the life of Li-ion in most consumer products as

being between 300 and 500 discharge/charge cycles. In 2020,small wearable batteries deliver about 300

cycles whereas modern smartphones have a cycle life requirement is 800 cycles and more.

Does charging and discharging Li-ion prolong battery life?

Charging and discharging Li-ion only partially prolongs battery lifebut reduces utilization. Case 1: 75-65%

SoC offers longest cycle life but delivers only 90,000 energy units (EU). Utilizes 10% of battery. Case 2:

75-25% SoC has 3,000 cycles (to 90% capacity) and delivers 150,000 EU. Utilizes 50% of battery. (EV
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battery,new.)

The lifetime of lithium batteries decreases with the

depth of discharge, looking like the following (this

curve is for lead-acid batteries, but Lithium is stated

as following a similar curve):  recognised that

smaller values of k give somewhat increased total

energy capacities but disproportionately decreased

life cycle. k is quite often set 

It can be seen from the above studies that the effect

of the battery cycle life by depth of discharge is

various in different cycle stages. In  Friedrich G, et

al. Thermal modeling of a cylindrical

LiFePO4/graphite lithium-ion battery[J]. Journal of

Power Sources, 2010,195(9):2961-2968. [2] Ritchie

A, Howard W. Recent developments and likely 

The depth of discharge (DOD) of a cycle represents

the charge throughput during the cycle divided by

two times the nominal capacity, as expressed in Eq.

(1). (1) DOD = 100 2  It is widely agreed that larger

charge throughput leads to faster aging and

subsequent end-of-life of a lithium-ion battery,

assuming constant ambient temperature and 
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The cycle life of a lithium-ion battery is often

influenced by the depth of discharge (DoD), and

deep discharges can have implications on the

overall longevity of the battery. Generally, as the

depth of discharge increases, ???

Estimating ''Cycles to Failure'' As a Function of

Depth of Discharge (DOD) for Lithium Ion Batteries.

Rutooj Deshpande 1 and Kotub Uddin 2  These

ideas are further exploited in this article to develop a

pragmatic physics-based model for estimating Li-ion

battery cycle life combining the effects of SEI growth

and SEI cracking-reforming 

The cycle life of a battery is often reported at 100%

depth of discharge (DOD) of the capacity and it

usually corresponds to a worst-case scenario. In

this paper, the impact of cycling at different DODs

on LMP battery cycling performances was

investigated. The depth of discharge was correlated

to capacity fade and coulombic efficiency.
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How depth of discharge affects the cycle life of

lithium-metal-polymer batteries, IEEE (2006), pp.

1-8, 10.1109/INTLEC.2006.251641. Google Scholar

 Adaptive estimation of the electromotive force of

the lithium-ion battery after current interruption for

an accurate state-of-charge and capacity

determination. Appl. Energy, 111 

To this end, empirical relations such as analogues

of the W?hler curve are used to estimate the ''cycles

to failure'' for battery cycling with various ''Depth of

discharges (DODs)''.

Cycle life is regarded as one of the important

technical indicators of a lithium-ion battery, and it is

influenced by a variety of factors. The study of the

service life of lithium-ion power batteries for electric

vehicles (EVs) is a crucial segment in the process of

actual vehicle installation and operation.
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Energy storage systems (ESS) consisting of Li-ion

batteries are expected to play a critical role in the

integration of intermittent renewable energy

resources into the electric grid, as well as to provide

back-up power and enhanced resiliency. 1???3 For

applications in the electric grid, ESS are expected to

last for a decade or even longer. A typical MWh

system may contain ???

Download scientific diagram | Voltage vs. depth of

discharge (DOD) curves for different rates. from

publication: Evaluating the Degradation Mechanism

and State of Health of LiFePO4 Lithium-Ion 

For example, if you have a lithium battery with 100

Ah of usable capacity and you use 40 Ah then you

would say that the battery has a depth of discharge

of 40 / 100 = 40%. The corollary to battery depth of

discharge is the battery state of charge (SOC).
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Effects of Different Depth of Discharge on Cycle Life

of LiFePO4 Battery, Jin Tang, Jianling Li, Feixiang

Ding, Zhanyu Li, YuDong Wang, Fuhai Deng 

Forgez C, Vinh Do D, Friedrich G, et al. Thermal

modeling of a cylindrical LiFePO4/graphite

lithium-ion battery[J]. Journal of Power Sources,

2010,195(9):2961-2968. [2] Ritchie A, Howard W 

Depth of Discharge (DoD) significantly affects

battery cycle life; lower DoD generally leads to

longer cycle life. For instance, consistently

discharging a battery to only 50% can extend its

lifespan compared to deeper discharges that may

reduce it significantly. When evaluating the

performance and longevity of batteries,

understanding the depth of discharge (DoD) is

crucial.

A battery's cycle life is based on the number of

times a battery can be charged and discharged

before the battery reaches the end of its functional

life. The depth of each discharge will be a major

impact on the cycle life of a battery. For example, a

manufacturer may state that a battery has 1,200

cycles at a 80% DoD which would mean the 
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Curious about how a lithium-ion battery's

discharging cycle works? Look no further! In this

article, we''ll delve into the inner workings of this

fascinating  3.4 Depth of Discharge (DoD)  3.5

Aging and Cycle Life. Like all batteries, lithium-ion

batteries experience aging over time. The number of

charging and discharging cycles a battery 

For example, if you have a lithium battery with 100

Ah of usable capacity and you use 40 Ah then you

would say that the battery has a depth of discharge

of 40 / 100 = 40%. The corollary to battery depth of

discharge is the ???

A. Cordoba-Arenas, S. Onori, Y. Guezennec and G.

Rizzoni, Capacity and power fade cycle-life model

for plug-in hybrid electric vehicle lithium-ion battery

cells containing blended spinel and layered-oxide

positive electrodes, J. Power ???
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Given that the battery energy throughput over its

lifespan generally increases with decreasing depth

of discharge [37], the cycle life increases

exponentially with decreasing SOC range. In other 

What Constitutes a Discharge Cycle? A

discharge/charge cycle is commonly understood as

the full discharge of a charged battery with

subsequent recharge, but this is not always the

case. Batteries are seldom fully discharged, and

manufacturers often use the 80 percent

depth-of-discharge (DoD) formula to rate a battery.

Abstract. Lithium-ion battery diagnostics and

prognostics rely on measurements of electrical

impedance, capacity, and voltage to infer the

internal state of the battery. Mechanical changes to

the cell structure represent an additional measure of

the battery's state because these changes are

related to the overall battery health. As lithium-ion

batteries are charged and ???
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The cycle life is the number of complete

charge/discharge cycles that the battery is able to

support before that its capacity falls under 80% of

it's original capacity.So if the battery is discharged

to 60 % and then charged to 80% it isn''t a complete

cycle. You could find more information in this site.

Your link says that cycle life is the number of

charge/recharge cycles ???

The degradation of battery capacity with ageing, as

encapsulated by the cycle life parameter, can be

quantified by the Coulombic Efficiency (CE), defined

as the fraction of the charge capacity available at a

cycle n and the discharge capacity at a cycle n+1.

This depends upon a number of factors, especially

current and depth of discharge in 

The depth of discharge (DOD) is influential in the

cycle performance of lithium-ion batteries, but the

influences vary greatly with different cathode

materials as shown in Table 3 [67???69] pared with

LFP and NCM batteries, the cycle performance of

NCA batteries is closely related to the range of

DOD. Note that it is the width of the discharge

interval that accelerates degradation ???
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A summary of the terminology used in the battery

world: Charging algorithm = Battery is charged at

Constant Current, then near full charge (typically

over 80%) the charger switches to Constant 

Part 1. Introduction. The performance of lithium

batteries is critical to the operation of various

electronic devices and power tools.The lithium

battery discharge curve and charging curve are

important means to evaluate the performance of

lithium batteries. It can intuitively reflect the voltage

and current changes of the battery during charging

and discharging.
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