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Batteries are used by members of the Armed Forces all over the world in a wide range of different ways
each and every day. Dismounted soldier batteries, for example, are often designed to be rugged and durable
to offer power for communication devices and other types of auxiliary equipment. Military vehicle batteries
are equally important, as they must be designed in a way to maximize both stealth and energy capacity
density in some of the most extreme environments on Earth.
For years, when the military procured battery packs of various applications, they had two main types to
choose from depending on their needs. One is the lead acid battery pack, which has been widely used for
many years, and lithium battery packs, which are relatively young in the grand scheme of things; having
been first introduced in the later years of the 20th century.
As a leading provider of custom battery packs, to not only the military but to the global electronics industry,
we at Epec Engineered Technologies pride ourselves on our ability to develop only the highest quality lithium
batteries to replace their outdated and antiquated lead acid counterparts. We believe that for high stakes
situations like military applications in particular, the choice between a lead acid battery pack and a lithium
alternative isn't a choice at all - lithium battery packs are the only way to go for a wide range of different
reasons that are more than worth exploring.
Lead Acid vs. Lithium Battery Packs: The Technologies
Before you can determine which type of military battery pack is truly better and more reliable, it's important
to first gain a better understanding of the unique technologies at play in the first place.
Lead acid batteries have been around for a lot longer than people realize, having first been invented by a
French physicist named Gaston Plante all the way back in 1859. It is the oldest type of rechargeable battery
in existence and was indeed the first of its type designed with commercial use in mind. Because of its
general dependable nature and modest cost-per-watt base, it is still widely used in automobiles, in marine
applications, for uninterruptible power supplies, and for many other different jobs.
The grid structure of a lead acid battery is, as its name suggests, made from a very specific type of leadbased alloy. Because pure lead is actually too soft and wouldn't be able to properly support itself during
charging and discharging, small amounts of other metals are often used to help improve and empower the
electrical properties.
Once the battery itself has been discharged and the recharge cycle begins, the lead sulfate in the battery
begins to reconvert into both lead and sulfuric acid. Additionally, electricity flows through the water portion
of an electrolyte/H20 mix during recharging - thus converting it back into its original hydrogen and oxygen
forms. This is how energy is made, which is then stored in the battery until depleted.
A lithium battery is similar in many ways, yet very different in terms of the actual materials used to
create, store, discharge, and recharge that energy. With a lithium battery, lithium material is stored in two
components called the anode and the cathode. An electrolyte carries positively charged lithium ions from the
former to the latter and vice versa via a component called a separator. As that lithium continues to move,
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it creates a charge in the positive current collector. That charge then flows directly into whatever device
is being powered, thus depleting the reserves. During recharging, the process essentially reverses itself lithium ions go from the cathode to the anode.

Figure 1: Example of a lead acid battery pack inside a plastic enclosure

The Major Benefits of Lithium Battery Packs
While it's certainly true that lead acid and lithium battery packs both have their fair share of advantages, for
most applications (and for use in military battery packs in particular) only lithium can provide the power, the
portability, and the efficiency needed in such a wide array of different environments.
One of the most important reasons why lithium battery packs are better ultimately comes down to weight
- they're approximately one third the weight of traditional lead acid batteries in most applications. Because
members of the military spend a lot of time traveling (and indeed often have to do so on foot, carrying
equipment by hand), this superior level of portability matters a great deal.
But perhaps the most important reason why lithium battery packs are better for military applications can be
summed up in a single word: efficiency. In the vast majority of all cases, lithium battery packs are almost
100% efficient during both the charge and recharging processes. This means that there is no "wasted
energy" at any time and all current is flowing directly from the battery into the device being charged.
A lead acid battery, on the other hand, has a number of limitations in this regard. Oftentimes there will be a
loss of 15 amps or more during the charging process and rapid discharging often leads to dropped voltages
and an overall reduction in the battery's total capacity. In fact, lithium batteries can be discharged to 100%
while most lead acid batteries shouldn't be discharged more than 50% less the user artificially limit their
overall lifespan.
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Lithium batteries are also very reliable in terms of not just the way that power is created, but also distributed
to any connected devices or equipment. Lithium batteries are designed to maintain a consistent voltage
level all throughout the discharge process, where lead acid often drops voltage consistently as the battery is
depleted. This means that even in extreme situations like those that military members often find themselves
under, they will get far more power and a more efficient experience from a lithium battery pack.
Along the same lines, another reason why lithium military battery packs excel has to do with the superior
cycle life that they offer. A "cycle" is a term used to describe, essentially, the act of discharging a battery and
then recharging it one time. Lead acid batteries, due to limitations in the materials used and the vastly higher
levels of discharge in the lead acid materials, can only be cycled between 400 and 500 times before their
overall capacity is greatly diminished. Lithium batteries, on the other hand, can often be cycled 5000 times
or more.
Lithium batteries also excel in one particular area that far too many people don't pay enough attention to:
intelligence. Think about some of the major limitations that come along with using a traditional battery pack.
First, the user often doesn't know exactly how much capacity is left due to the design of the battery itself.
Second, the battery itself may or may not satisfy the power demand from the connected device - it's often
incredibly difficult to tell. Finally, if the charging device is not tailored to the specific size and chemistry of the
battery, it's easy to "over-charge" it and thus again diminish its cycle count and artificially limit its lifespan.

Figure 2: Lithium cells with smart battery management system intelligence

Thanks to the intelligence of lithium batteries, all of these problems are officially to be left in the past where
they belong. Essentially, this means that there is some level of communication that is always present
between the battery pack, the user, and the equipment (either the device being powered or equipment used
to recharge the battery). Not only does the user have more insight and visibility into the current capacity,
voltage, and other power properties of the battery itself (so they always know when it is almost depleted,
for example) power is also regulated in a way that will not damage any connected equipment. Likewise,
the battery itself cannot be "overcharged" due to the battery management system - thus concerns about
damaging the battery or prematurely depleting its overall lifecycle are simply not things that users have to
worry about any longer.
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All of this leads directly into what is perhaps the final major advantage of lithium battery packs versus their
lead acid counterparts: cost. While it's true that the initial costs of lithium military battery packs are often
higher (due in no small part to the fact that the technology behind lead acid has been around for over 150
years), when you weigh all of the aforementioned significant advantage together the total cost of ownership
is far, far less. This is true in terms of the prolonged lifespan alone, to say nothing of how true it becomes
when you also consider efficiency, intelligence, and other major benefits.
The Epec Engineered Technologies Approach
At Epec Engineered Technologies, we're proud of the reputation we've built over the years as one of the
leading designers and manufacturers of custom battery packs for all sectors of the electronics industry. This
includes superior quality and fully custom lithium battery packs designed for military applications and for
our hardworking men and women of the Armed Forces. Our flexible manufacturing capabilities, along with
our design and engineering services, quality platform and renowned 24/7/365 support services, put us in an
ideal position to help all of our customers master the complex challenges they face, day in and day out.
To find out more information about the differences between lithium and lead acid military battery packs, or
to get any other answers to all of your important questions, please don't delay - contact Epec Engineered
Technologies today.
Sources
•
•
•
•
•
•

http://www.batteryuniversity.com/learn/article/lead_based_batteries
http://aboutbatteries.batterycouncil.org/What-is-a-lead-battery
http://www.explainthatstuff.com/how-lithium-ion-batteries-work.html
https://www.energy.gov/eere/articles/how-does-lithium-ion-battery-work
https://medium.com/solar-microgrid/battery-showdown-lead-acid-vs-lithium-ion-1d37a1998287
http://batteryuniversity.com/learn/article/inner_workings_of_a_smart_battery

Manufacturing That Eliminates Risk & Improves Reliability

www.epectec.com

