UPDATE:
So You Want to Make Lithium-lon Battery Packs?

Written by: Dennis S. Nunes — April 2025 (Revised March 31, 2026)

UPDATED March 31, 2026:

After attending and participating 3 Batterypaloozas using the original version of this
article at the last event, there are a few changes in the process of building 6S 3000 mAh
Lithium-lon battery packs that may be helpful.

Li-lon batteries before applying shrink wrap (Photo by Dane Martin)
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My Latest Experience:

Having built or assisted in making more than 40 battery packs, you learn quite a bit. |
am no expert at making battery packs by any means. So why did | originally write this
article? Believe it or not, it's for me. The article (or instructions) is to help me remember
what | did. After writing it, | thought perhaps others might benefit and enjoy reading it.

| enjoy learning how to make various items and/or components that are specific to
control line precision aerobatics model airplanes. However, this has been done out of
necessity as buying various components, like bellcranks, pushrods, control horns, etc.,
are difficult if not impossible to obtain. In most cases these items are either no longer
available or not designed for what | want/need. The making of Li-lon battery packs falls
into that category.

At the last two Batterypalooza’s, | didn’t get a chance to build my own battery packs as |
ended up monitoring and assisting others while they built theirs, some doing this for the
very first time. A side benefit of doing this is that | learned even more. The whole
purpose of Batterypalooza is to learn how to make Li-lon battery packs and share our
knowledge with those who want to make their own, or see what is involved in making
them. In either case, it has been a great learning experience for everyone involved.

It helped to have this article as reference and use as a guide during these sessions. As
a result, | decided to update this article as some of the steps or processes continue to
evolve or get refined.

How Long Does it Take to Make a Battery Pack?

In the beginning, assembling your first battery pack can be very frustrating and very
time consuming. It takes time making sure that each step is followed and done correctly.
Mistakes will be made that will need to be corrected. Learn from the mistakes. Take
good notes and if necessary create your own document. You won'’t regret it.

At each Batterypalooza there is only so much time. Usually, most individuals can only
make one, perhaps two battery packs. The rest of the battery packs will be made back
home in their workshop. | found it important to develop a good basic understanding of
the process and the steps involved. If you are like me, who has trouble remember what |
ate for breakfast, it becomes important to document your process. It’s not like you make
battery packs every day. So if you decided to make more battery packs in one, two or
five years from now, you can refer to “your” document and notes to remember what you
did.

One thing is certainly true, in the beginning the process gets bogged down especially
with your first battery pack. You are learning so much so quickly. It seemed like it takes
forever (and it does!). | believe it took me about 8 hours to assemble my very first
battery pack. Only having to take it apart because | thought | had done something
wrong. | later discovered that the battery pack was fine. | didn’t have the correct setting
on my voltmeter! Take your time, be patient, it gets better. Once you understand the
process, putting battery packs together can go quickly.
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With Batterypalooza, it can be a lot of fun to get together with a few friends. Believe me,
with all the things that were done and said at these events, I’'m surprised that anyone
got a single battery pack made!

So Are You Ready to Make a Battery Pack?

There are some simple things to ask yourself before you plug in your soldering iron and
turn on your spot welder. For example:

e How may battery packs do you want to make?

e Do you have all the necessary parts, components, tools, etc. on hand? Nothing
stops the process like not having something that is needed, only to find out that
you don’t have it or you don’t have enough of it. Though Amazon can sometimes
get items delivered the next day, sometimes they can’t. And now you’re stuck
and have to wait. Take the time to make sure you have everything that you need
on hand.

e Do you know how to solder?

e Have you ever used a spot welder before?

e Do you know how to use a voltmeter? (Remember what happened with my first
battery pack?)

You can establish an assembly line process. Everything doesn’t have to be done all in
one day. Prepare the components necessary prior to assembly, like testing and
prepping all the individual battery cells, preparing the balance leads, power leads and
connectors, cut all nickel strips and have them ready. | found it easier to prepare all the
components and have them ready before a spot welder or soldering iron is plugged in.
This can save you time.

Components Ready for Assembly
(Battery Cells, Nickel Strips, Power Leads and Balance Leads)

If you only need one or two battery packs, you can make up one at a time. But if you
need 6, 8, 10 or more battery packs, think in terms of an assembly line. Again, this can
save you a tremendous amount of time.
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Now for the WARNING:

Before we go any further, a warning. This warning still applies and hasn’t changed. This
is not meant to scare anyone, but there are risks involved in handling and working with
Li-lon batteries.

My grandfather, who taught me how to use power tools, told me when it comes to using
power tools, “Do not be afraid of them, but show them respect... The minute you fail to
give them the respect, is when they bite you”. The same can be said when it comes to
Li-Po or Li-lon batteries and then some. Notice the warning below:

WARNING: Improper handling or misuse of Li-lon batteries can result in
FIRE, EXPLOSION, or THERMAL RUNAWAY, causing personal injury,
property damage, or death! — Please read the “Important Safety Warning”
section at the end of this article for further information.

Some of the Tools and Equipment Needed:

Just Some of the Materials and Tools Needed to Make Li-lon Batteries.
(The portable spot welder show in this photo (lower-right corner) failed and was replace with a better unit)
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| purchased an 11,000 mAh Portable Spot Welder Kit from Amazon made specifically
for making battery packs for around $70.00. However, after about 15 battery packs this
spot welder gave up the ghost and would not produce spot welds that penetrated the
nickel silver strips adequately. | later replaced it with this Docreate unit from Amazon for
around $100.00 at the time.

“Docreate” Spot Welder Kit from Amazon

Another important piece of equipment is an inexpensive Multimeter. | happened to have
one that | got for free from Harbor Freight on some promotional sale event. They can be
purchased for around $5.00.

Even with the spot welding method, there is still some soldering that is required, such as
the main leads and balance lead connections to the nickel tabs. For this, a simple 80
Watt Soldering Iron Kit will work. This can be purchased from Amazon for around
$10.00.
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Multimeter from Harbor Freight (left) and Soldering Iron Kit from Amazon (right)
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Li-lon Batteries Used:

There is a huge variety of Li-lon battery cells to choose from and it's so confusing. For
our large C/L precision aerobatic planes, the Molicel INR-18650-P28A 2800 was a very
popular battery cell used on earlier battery packs and is still available and fairly
inexpensive.

Battery technology is constantly being developed and better batteries are being made.
Currently, the Molicel INR-18650-P30B 3000 mAh battery is the popular choice at all the
Batterypaloozas and are available at a reasonable price. By searching the internet, you
can usually find the 3000 mAh cells for less than $5.00 each. Some businesses even
give volume discounts on large orders. | believe most of us who attended various
Batterypaloozas purchased our battery cells from 18650BatteryStore.com.

Preparing the Li-lon Cells:

If you are new to making batteries, | suggest watching two YouTube videos produced by
Dane Matrtin. The videos are entitled, “Li-lon Safety and General Building Practices” and
the other is “DIY Li-lon Packs! How to Solder Mains and Balance Leads”. This gives a
general overview on assembling Li-lon battery packs.

Once you have all of your components, using a Multimeter, check all the voltages of
each individual Li-lon cell that will be used in your battery packs. Make sure that the
voltages of each cell are about the same (+ 3.5v) and that there are no cells that are
DOA, overcharged or undercharged.

Next, install the green Insulator Rings on the positive end of each cell. This is important
because you want to protect the positive terminal from coming in contact with any other
parts of the battery pack.

Adding Insulator Rings to the Positive Terminal

Did you notice the orange Battery Welding Clamp in the pictures above? These work
great at keeping the batteries from rolling all over the place and for spot welding (or
soldering) the nickel strips in place.
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https://www.youtube.com/watch?v=7GaOcxn5O2E&list=PLcYtcUAQ8JNuHpnGhW8Otg2WjE3exNMqN&index=5
https://www.youtube.com/watch?v=U5zy1N0KIm0&list=PLcYtcUAQ8JNuHpnGhW8Otg2WjE3exNMqN&index=6

In the beginning | tried using a Sharpie to label each cell and terminal numbers. But
these would eventually rub off from handling the cells. For a quick solution, | took a strip
of painter’s tape and create numbered tags to place near the end of each terminal. Also,
do the same thing for the Cell Number. The tape worked well. These labels will help to
keep the polarity in the correct orientation and aid in soldering the Balance Lead in the
correct location. Make sure to follow the Wiring Schematic.

Terminal and Cell Numbers Using Tape and Pen

Now, | created labels using 87%2"x 11” full sheet self-adhesive sticker paper for laser &
inkjet printers. | made up a bunch of simple labels that | place on each cell. The labels
contain all the pertinent information such as cell number, terminal number and polarity. |
just print a full sheet of labels and cut them out to size.

Labels with Cell Number, Terminal Number, and Polarity

| make what | call a “traditional” 6-cell battery pack, which is a 3 x 2 lengthwise
configuration, forming a long and skinny triangle shaped pack. You will need to make a
set of 3 banks for each battery pack.

| wrap both ends of each cell with Kapton® tape. What is Kapton® tape?
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According to Wikipedia: “Kapton is a polyimide film used in flexible printed circuits
(flexible electronics) and space blankets, which are used on spacecraft, satellites, and
various space instruments. Invented by the DuPont Corporation in the 1960s, Kapton
remains stable across a wide range of temperatures, from 4 to 673 K (-269 to +400 °C).
Kapton is used in electronics manufacturing, space applications, with x-ray equipment,
and in 3D printing applications. Its favorable thermal properties and outgassing
characteristics result in its regular use in cryogenic applications and in situations where
high vacuum environments are experienced”.

Kapton Tape (Polyimide Film)

Boy, that’s a mouthful. Simply put, it's a high temperature and extremely durable
electrical tape that works great for our purpose.

Allow the tape to overhang the end of the cell by about 1/16”, fold or roll over the tape
on to the end of the cell. | tried using heat shrink tubing for this, but I've had trouble with
the heat shrink sometimes sliding off the end of the battery. Also, the heat shrink tubing
does like a soldering iron next to it and will melt. | prefer using the Kapton® tape as it
doesn’t slip off and is exceptionally durable. You can even solder on it as it won’t burn
or melt!

A Set of Battery Cells Labeled and Wrapped, Ready for Assembly
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Spot Welding the “Pure” Nickel Strips:

NOTE: After Batterypalooza 3, we discovered that some who purchased supposedly
“oure” nickel silver strips, had purchased nickel silver “plated” steel strips.

BEWARE: This is NOT the same material.

Nickel silver plated steel is extremely difficult, if not impossible to spot weld and doesn't
solder as easy as the pure nickel silver. Though it appeared that the spot welds looked
fine, the welded tabs could easily be pulled off the battery terminal. At first, we thought
the spot welder was not working correctly. But adjusting the unit to the maximum setting
did not make a difference.

| happened to have a roll of the pure nickel strips. There is no way to visibly tell the
difference between the two materials, they appear identical. Looking at the label on the
two packages, both from the exact same manufacture and information, there was no
difference in the package label. So beware! It is imperative that you use pure nickel
material.

Cut the 0.20 mm x 8 mm wide nickel strips to length as shown below.

Next, take two batteries, and place them in the Battery Welding Clamp. Spot weld a
0.20 mm x 8 mm x 1.75” long nickel strip (TAB “A”) to the positive terminal and then
spot weld to the negative terminal.

1.75" 1.125" 1.125"

.5625"

- 1

FOLD NICKEL STRIP
90° @ THIS LINE

0.2mmx8mmx 1" 0.2 mm x 8 mm x 14"

0.2 mm x 8 mm x 1%4" .

NICKEL STRIP NICKEL STRIP NICKEL STRIP —\
’ \\ 2N : g : -
(I IF= == T

A 5 |
\ | 14 GA."POWER' LEAD
%2" CHAMFER 22 GA. BALANCE LEAD I 22 GA, BALANCE LEAD 4 SOLDERED TOTAB

3149" (8mm)
3149" (8mm)
3149" (8mm)

CORNERS (TYP.) SOLDERED NEAR EDGE SOLDERED NEAR EDGE 22 GA. 'BALANCE' LEAD
OF TAB & ON FOLD BENT TAB OF TAB & ON FOLD SOLDERED TO TAB
n " " n n n
TAB "A TAB "B TAB "C
(3) REQD. (2) REQD. (2) REQD.
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A neat little trick for holding the nickel strip in place when either soldering or spot
welding is to use a small magnet on top of the nickel strip over the negative terminal.
Once welded, remove the magnet and spot weld the negative terminal.

In the pictures below, the individual cells are held in place with the use of the orange
18650 Battery Welding Clamp. Notice the Isolation Ring on the positive terminal and the
Kapton® tape on the end of the each terminal.
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Preparing to Spot Weld TAB “A” to Batteries (left) and Spot Welded Tab (right)

Once the two cells are spot welded together, bend the end of the tab down, where you
will later solder the balance lead. Notice that the tab is bent down on the negative
terminal.

Next, it's a matter of carefully bending the two cells into a straight bank. Carefully bend
TAB “A” by holding on to each cell and straightening the two cells and pushing them
together. Once straightened, use a strip of Kapton® tape around the joint to hold them
in the straight position. Make sure to leave the end of the TAB “A” exposed to allow for
the soldering of the balance lead later in the process.

[Pictures of bending the two cells straight]

Bending the Tab “A” down from the Negative Terminal. Two cells bent straight
and wrapped with Kapton® tape (Notice the end of TAB “A” is exposed)
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Assembling the Battery Pack:

The banks of cells should be ready to assemble into a triangle shaped battery pack. Pay
close attention to the polarity direction of each bank, as Bank 2 is different from Bank 1
and Bank 3. Note this in the Wiring Schematic below.

NOTE: Please keep in mind that each Cell and each Bank are “live”. In other
words, be careful not to inadvertently touch the negative and positive ends of
the Cell or Bank with tools or loose wires laying around. You'll be surprised by
the nice loud “spark” that will get your attention!
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Assemble the three banks together forming a triangular battery pack. Rotate each bank
so that TAB “A” is oriented according to the illustration, “Rotate Banks with TAB “A”
shown below. This is to avoid having the edge of the tabs protrude into and possibly
through the shrink wrap.

INCORRECT:

AVOID TAB "A" FROM
PROTRUDING INTO

BANK 2 SHRINK WRAP

SHRINK WRAP
BANK 3
TAB "A"
CORRECT:
ROTATE EACH BANK BANK 2 SHRINK WRAP

SO THE TAB"A"DOES
NOT PROTRUDE INTO
SHRINK WRAP

ROTATE TAB "C" - MIDDLE VIEW

Rotate Banks with TAB “A”

Getting the tabs in the proper orientation can be a little frustrating. It’s sort of like
herding cats! The banks have a tendency to roll, shift and move around. It seems like
you get one tab in place and the other two will move. A nice trick that helps is to take a
rubber band and wrap it around one end of the 3 banks. Rotate each bank so that the
tab won'’t protrude into the final shrink wrap. Also make sure the ends of each of the
battery banks are evenly aligned.
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Use a Rubber Band to Temporarily Banks Hold Banks Together

Once all 3 banks are in the proper orientation, take a strip of electric tape and wrap the
tape around the middle of each group of cells on the opposite end to hold the pack
together, remove the rubber band and add another strip of electrical tape (or Kapton®
tape) to replace the rubber band, thus forming the triangular shaped battery pack.

Battery Pack Held Together with Kapton® Tape

Now it’s time to spot weld TAB “C” to each end of the battery pack. One TAB “C” from
Cell 2 to Cell 3 (Left End View). Another TAB “C” from Cell 4 to Cell 5 (Right End View).

TAB "C" SPOT WELD
TO CELL #2 & #3

TAB"C" SPOT WELD
TO CELL#4 & #5

LEFT END VIEW RIGHT END VIEW

Left End Views Right End View

Spot welding the tabs on the end of the battery pack can be a little awkward. | made a
simple device to hold the battery pack in the vertical position for spot welding. It's made
from a 5” long piece of 2” Schedule 40 PVC pipe (the white stuff) or equivalent. Note
that the pipes shown was cut from my wife’s old vacuum cleaner (strongly not
recommended!).

Make sure that the inside diameter of the pipe is large enough to house the triangle
shaped battery pack. A piece of %” x 8” square wood was used for the base. (See
picture and drawing)

Cut a hole in the wood base to hold the pipe. Notch the wood base and the end of the
plastic pipe for the battery leads and/or balance wire to exit if needed.
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If the battery wobbles in the holder, place something (wood, foam rubber) in between
the battery pack and the interior walls of the pipe to keep the battery pack in place while
spot welding.

Spot Welding Device in Use
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Main Leads and Balance Leads:

The main leads are made from 14 gauge wire. Red is used for the positive lead and
Black for the negative lead. Igor Burger recommends keeping the length of the longest
lead (Red) to no more than 8” long. | found it easier to solder the leads to the XT-60
connector first before soldering the leads to the tabs. | prefer not to solder any of the
battery leads directly to the terminal end of the cell. Too much heat applied to the
battery terminal can damage the cell.

A word about soldering wire and connectors. Always tin the connector and the end of
the wire prior to soldering them together. Be extremely cautious when tinning the
connectors. Do not use too much heat, as this can melt and ruin the connector. Tinning
should be done on all the wired connections.

Assembling the Main Leads

So You Want to Make Lithium-lon Battery Packs? Page 17
Revised January 01, 2026



Notice the numbering in the picture below of the 6S JST-XH Balance Plug Extension
Lead and to which tab it will be soldered to. This step is important when connecting the
balance leads. DO NOT get them out of order!

BLACK #1 Lead to TAB "B" of CELL 1
#2 Lead to TAB "A" of CELL 1 & 2

#3 Lead to TAB"C" of CELL 2 & 3

#4 Lead to TAB"A" of CELL 3 & 4

#5 Lead to TAB "C" of CELL 4 & 5

#6 Lead to TAB"A" of CELL 5 & 6
RED #7 Lead to TAB "B" of CELL 6

~N O O bW DN

6S JST-XH Balance Plug Extension Lead Numbering and Tab Connection

The balance leads are made from 300mm long 6S JST-XH Balance Plug Extension
Leads. In order to use these extensions, cut off the “male” end flush with the connector

. A =T
A ==y
g

6S JST-XH)
wp- AC £22]
\rtE—Ae—ERed

[Get the correct picture]
6S JST-XH Balance Plug Extension Lead
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Cut Off the Male Connector of the 6S JST-XH Balance Plug Extension Lead

Solder the positive Red lead to TAB “B” for CELL 6, keeping the length of this lead to no
more than 8”. Do not bend this tab at this time, keep it flat. | also attach the red balance

lead to TAB “B” as well. Once all soldering is completed, add a piece of heat-shrink
tubing to protect the connection.

Assembling the Red Power Lead (Notice the end of the tab is clipped at the corners)

Sliding Red Power Lead and Balance Lead into Position

When cool, snake the Red battery lead under the tape. Bend TAB “B” to 90° and spot
weld the tab to the positive terminal on CELL 6.
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Do not connect the Black negative lead to the pack at this time. | found it easier to cut
and solder the remaining balance leads to their respective tabs before connecting the

Black negative lead.

Finally, cut the Black battery lead and last balance lead to length and solder to TAB “B”
of CELL 1. Add a piece of heat shrink tubing to the tab. When cool, bend the tab to 90°
and spot weld to the negative terminal on CELL 1.

Black Power Lead and Balance Lead Prior to Spot Welding

Testing Voltage Everywhere:

Now it's time to test the voltage at each of the Node Points. The example below is if
each battery cells measured 3.5 volts. Yours may be vary.

VOLTAGE NODE POINTS

NODE

VOLTAGE

GROUND

+3.5 VOLTS

+7.0 VOLTS

+10.5 VOLTS

+14,0 VOLTS

+17.5 VOLTS

QE@@®|L®I@

+21.0 VOLTS

Voltage Node Points
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Also test the “6S JST-XH Female Connector”. The number 1 pin is the ground. Move
the positive lead from the volt meter to each pin from 2 through 7. If the voltage does
not match the node points as shown above, you have attached a balance lead to the
wrong connector/tab.

Do not ignore this! The voltages at the female connector are extremely important when
charging your batteries.

Covering End of Pack:

The ends of the battery pack must be protected. This is done with self-adhesive battery
pack insulator gasket, also known as fish tape. | was able to have Jim Aron, who
happens to have a Cricut® cutting machine, cut the fish tape to match the ends of the
battery pack. If you don’t have a cutting machine, you can trace the end of the battery
pack on to the fish tape and cut them out with scissors. Make sure to put the fish tape
on both ends of the battery pack.

Fish Tape on End of Battery Pack
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Shrink Wrap the Pack:

Now it’s time to wrap the battery pack with a large heat shrink tube. Make sure to cut
the heat shrink tubing longer than needed. The large heat shrink tubing shrinks more
than you think. If not careful you can come up short on the length because of the
shrinkage. The heat shrink tubing should overlap the end of the pack to help hold down
the fish tape on the each end of the pack.

Battery Pack with Shrink Wrap and Labels

Get Fancy:

With the same self-adhesive sticker paper used earlier, | made some custom labels for
my batteries. | add a Battery Number and Date when the pack was made. To protect the
printed labels | cover the labels with transparent tape.

Cycling the Battery Pack:

When | purchased my Li-lon batteries from Dane Martin, he suggested that | “cycle” the
battery packs 2 or 3 times using my charger before putting them into service. Cycling is
charging the packs up to a full charge and then discharging them back to a storage
level.

Dane recommended that the first time you use a new battery in a plane, restrict your
flight time to 2 or 3 minutes. Once this is done, they are supposedly ready for full flights
when they are fully charged again.

On my last batch of battery packs, | cycled them 3 times using my charger. | DID NOT
do the recommended 2 or 3 minute flights. Instead | did full flights with no apparent
issues. In talking with several other, they have done the same thing as well.

| also decided to use a “test dummy” plane, my Circulas 46 lle Profile. | use this plane to
test all new batteries before putting them into fulltime service and into my #1 ship. It's
nice to have a test plane!
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“Test Dummy” — Circulas 46 lle

Another thing | learned about using Li-lon batteries, is my dealings with my battery
checker. | have an inexpensive unit that works great for checking the voltage and the
remaining battery capacity percentage of Li-Po batteries. Though this unit has a setting
for Li-lon batteries, when checking the remaining battery capacity, it does not accurately
report the remaining capacity. My checker indicated that | had 4-6% remaining battery
capacity, which is very low. However, when charging the batteries back up to full
strength, | found that that my charger put back only 2200 mAh into the pack. When you
do the math, this calculates the remaining battery capacity at roughly 26%, not 4-6%.
So beware when using a battery checker with Li-lon batteries.

Also, a popular trend when it comes to charging Li-lon batteries is to slightly
“overcharge” them at 4.23v per cell, instead of the standard 4.20 volts. When speaking
with Will DeMauro, he stated, “Most chargers short charge the battery on default setting
to 4.17v-4.19v”. So charging to 4.23v you are only charging them to 4.18v-4.20v. So far
this hasn’t resulted in any issues that we know of.

Low Voltage Cutoff ESC Setting:

One of the advantages of the Lithium-lon batteries over Li-Po is that you can drain the
Lithium-lon batteries down to a lower voltage and not damage them. So one change we
make is to the Low Voltage Cutoff (LVC) setting in the ESC. The purpose of the LVC is
to protect the battery in the event of low voltage. The problem with this is if the ESC hits
the Low Voltage Cutoff setting, current to the motor is cutoff. This can happen in near
the end of a flight, and it could lead to the loss of a plane because the motor quit
unexpectedly in the middle of a maneuver. With a Li-Po battery the LVC is usually set to
3.2v. So you need to answer this question, “Would | rather lose a battery by have the
LVC shut the motor off, or lose a plane in the middle of a maneuver? With the time and
money invested in a plane, it might be better to lose a battery rather than a plane.

So most of us have dropped the LVC setting to 2.0v to 2.7v when running Li-lon
batteries. With Li-lon batteries this is not a problem. Again, it the difference between
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trying to save a battery and losing a plane or losing a battery and saving a plane. Which
one will you choose?

Conclusion:

There you have it. It really isn’t that difficult to make up Li-lon battery packs. Time
consuming? Yes! It takes some practice. Just take it slow and easy. Check and double-
check your work. I've only shown how to build a traditional 6-cell pack, but you can
make 3, 4, 5, and 6-cell packs in any configuration you would like or need. Have at it!

Included in this article is a list of all the materials and some of the tools needed to
assemble battery packs. | also updated the current prices (as of January 20, 2026) and
a link to the vendors. Prices and availability can and will change.

I've also included a list of “Important Safety Warnings”. Please read these very carefully.

A thing about the cost of making Li-lon batteries is that if you are starting out from
scratch, the cost of the materials and tools required are front loaded and amortized over
the life of your battery building career. The cost of every subsequent pack will get lower.
In the end, these packs will be significantly cheaper than Li-Po’s. The most expensive
part, of course, are the Li-lon cells. The cost, configuration and availability of these cells
is constantly changing; sometimes for the better and sometimes for the worse.
Welcome to the wild west of Li-lon battery fabrication!

DISCLAIMER:

What I've shown in this article is just the way that I've built “my” batteries. There are 12
or more ways to skin a cat. Others may do things differently. Some may agree or
disagree with some of the things I've done and shown. My methods keep evolving and
changing with each set of batteries | build. This article was written as a starting point for
those who would like to make their own Li-lon batteries. There are risk involved when
dealing with lithium batteries. Please be aware of those risk.

Enjoy,

Dennis S. Nunes
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Lithium lon Battery Components, Supplies & Tools

As of 01/20/2026
Qty. Description Supplier Each Subtotal | Shipping | 9% Sales Tax | Total
Molicel INR-18650-P30B, 3.6 Volt 3000mAh 18650 Batter
e 0 Battery
50 | Lithium-lon Cell (48 cells needed for 8 Battery Store $3.75 $187.50 $23.34 $16.88 $227.72
Packs) =
JST-XH Bal Plug Extension L
2 gg)frsn)s alance Plug Extension Lead AliExpress $2.73 $5.46 $0.00 $0.49 $5.95
0.2mm x 8mm x 9.8m Pure Nickel Strip (Roll) for
1| Battery Soldering Tabs (FOR SPOT WELDING) Amazon 21649 | 51649 20.00 »1.48 217.97
1 (500) 18650 Lithium Battery Insulator Ring Amazon $2.73 $2.73 $0.00 $0.25 $4.41
16.4ft/Roll 100mm(3.93in) Width Self Adhesive
1 . A 13.05 13.05 0.00 1.17 14.22
Battery Pack Insulator Gasket - (aka Fish Tape) Amazon 2 ? > ? ?
Bryne 14 Gauge Ultra Flexible Silicone Wire 50 Ft
1 (25 Ft Red and 25 Ft Black), 400 Strands 0.08mm Amazon $19.98 $19.98 $0.00 $1.80 $21.78
of Tinned Copper
1 MCIGICM 10 Pair XT60H (XT60 Upgrade) Amazon $7.99 $7.99 $0.00 $0.72 $8.71
Male/Female Connector Plugs -
1 (2) RoII.s 1in. x 36 yds, Polyimide Film Adhesive Amazon $14.39 $14.39 $0.00 $1.30 $15.69
Tape High Temperature (Kapton) Tape EE—
MECCANIXITY Battery Wrap PVC Heat Shrink
1 Tubing 44mm Dia 70mm Flat 4m Black Insulation Amazon $14.49 $14.49 $0.00 $1.30 $15.79
for Battery Pack
Chanzon 3/16" (4.8mm) x 8 foot, Heat Shrink
1 Tubing - Marine Grade Waterproof Adhesive Amazon $5.99 $5.99 $0.00 $0.54 $6.53
Lined
1 | (2)18650 Battery Spot Welding Clamp (6- Amazon $10.29 | $10.29 $0.00 $0.93 $11.22
Sections)
Docreate Farad Capacitor Portable Mini Welder
Spot 3000F with LCD Screen, 120 Levels Adjust
! Spot Welding Machine 18650 Battery Energy Amazon »129.99 »129.99 20.00 »11.70 »141.69
Storage, Nickel Strip Support 0.1-0.3mm
Soldering Iron Kit, 80W 110V LCD Digital
1 Soldering Welding Iron Kit with Ceramic Heater, Amazon $9.96 $9.96 $0.00 $0.90 $10.86
Portable Soldering Kit
1 Heat Sink Soldering Tweezer Amazon $9.99 $9.99 $0.00 $0.90 $10.89
Universal Solder Mounting Clamp for XT60
! Connector Deans 2.0-10.0 Bullet Plug Amazon »10.89 »10.89 20.00 20.98 »11.87
AUSTOR 63-37 Tin Lead Rosin Core Solder Wire
! for Electrical Soldering (1.5mm, 100g) Amazon »9.99 29.99 20.00 20.90 »10.89
1 SRA Sold.er 135 Rosin Paste Soldering Flux For Amazon $8.49 $8.49 $0.00 $0.76 $9.25
Electronics -
1 Hakko-CHP-170 Flush Cut Soft Wire Cutter Amazon $5.47 $5.47 $0.00 $0.49 $5.96
1 | 7-Function Digital Multimeter :"’;—2;’; $6.99 $6.99 $0.00 $0.63 $7.62
Total: | $545.43
So You Want to Make Lithium-lon Battery Packs? Page 25

Revised January 01, 2026



https://www.18650batterystore.com/products/molicel-p30b-18650-3000mah-36a-battery?_kx=hs9JIFP6qQvOpnwDjQUS07uAs0ZUCFX8-cPFKPHCJwE.Y9n3Nv
https://www.18650batterystore.com/products/molicel-p30b-18650-3000mah-36a-battery?_kx=hs9JIFP6qQvOpnwDjQUS07uAs0ZUCFX8-cPFKPHCJwE.Y9n3Nv
https://www.aliexpress.us/item/3256808655242157.html?spm=a2g0o.order_detail.order_detail_item.3.2e2cf19cRp0kMp&gatewayAdapt=glo2usa
https://www.amazon.com/SHONAN-Capacity-Battery-0-2x8mm-Welding/dp/B08RHTHQHX/ref=sr_1_1_sspa?crid=FYO1TJAJ1LNV&dib=eyJ2IjoiMSJ9.wIxvrGRjM8_JQUkwUWs75rN4zCwvwnsmEKsgZWWsKAHYEpC0i2720lzq3ZD4m7141aXD5Fqeo7gP1M48TeQ2zwGnOqaL8mL9Ny057WkXaq_f2NitFVRBksrjePkjNdx
https://www.amazon.com/gp/product/B09SW8JDNV/ref=ox_sc_act_title_5?smid=A2OSJ0FE17S52M&th=1
https://www.amazon.com/gp/product/B0D2XQKZYN/ref=ox_sc_act_title_6?smid=A1FRECPVA8KTXA&th=1
https://www.amazon.com/gp/product/B07Q161W6B/ref=ox_sc_act_title_4?smid=A3MJ3XQXAXA027&th=1
https://www.amazon.com/gp/product/B07Q2SJSZ1/ref=ox_sc_act_title_1?smid=ATHZ0BI0D2RLH&psc=1
https://www.amazon.com/dp/B08M3R6G3W?ref=ppx_yo2ov_dt_b_fed_asin_title&th=1
https://www.amazon.com/gp/product/B097ZQ9NR9/ref=ox_sc_act_title_3?smid=A1NR50YASSZD11&th=1
https://www.amazon.com/dp/B0B616BL55?ref=ppx_yo2ov_dt_b_fed_asin_title&th=1
https://www.amazon.com/gp/product/B0BLRHFC4F/ref=ox_sc_act_title_2?smid=A2CW6CNGCDK6QG&th=1
https://www.amazon.com/dp/B0BD1ZRSZW?ref=ppx_yo2ov_dt_b_fed_asin_title&th=1
https://www.amazon.com/dp/B08R3515SF?ref=ppx_yo2ov_dt_b_fed_asin_title&th=1
https://www.amazon.com/dp/B093HG5JTQ?ref_=ppx_hzsearch_conn_dt_b_fed_asin_title_1
https://www.amazon.com/Hobbypower-Universal-Solder-Connector-2-0-10-0/dp/B017X17VJ6/ref=sr_1_3?crid=XEPV126I8EGV&dib=eyJ2IjoiMSJ9.6P0NMpHgBJ5C483mAJTN1hY6zrubfyfuBI0yDT3G329_4ZZvGNAyZWK9W67vErnB49rUGXolnkLSBTeceMXWtRqhrOn2oCeF_I5uJoRmVwLJEJt5uR9Ni2uQr1y0N
https://www.amazon.com/AUSTOR-63-37-Solder-Electrical-Soldering/dp/B08YRHFX6K/ref=sr_1_4?crid=1YHSPHNXBL8MC&dib=eyJ2IjoiMSJ9.aHZUiXFx1SIEPaZBPXV2Ngujk68uvTNm-Ej75rrrVJ5DSndwEHQ34OhR2tWvhW9V5x325rDvO1-Nt-dZwUxvIpUaATBEd75waixXwY02Ne9p4gFrwdHLFIX8e3A3gxP4L8
https://www.amazon.com/dp/B008ZIV85A?tag=track-ect-bing-usa-1288-20&linkCode=osi&th=1
https://www.amazon.com/Hakko-CHP-170-Micro-Cutter/dp/B00FZPDG1K/ref=sr_1_9?dib=eyJ2IjoiMSJ9.FN3YKI3oj9srDeghfiTXjBfCVk21z2pXfXAA57dCMMqe6xAPdZ8ASXI3FMrAo2-xxwSkCrcVLcVzE5uxs-qHYIzKO6RMbeFSLkziO29FIKsGB8wVnemSQWCQ1EEIMAR9LpKmyLM5JAeLd5u00VCiedgzvtyqcT1_kE-
https://www.harborfreight.com/7-function-digital-multimeter-59434.html
https://www.harborfreight.com/7-function-digital-multimeter-59434.html

Important Safety Warnings

Improper handling or misuse of this lithium-ion battery can result in FIRE, EXPLOSION,
or THERMAL RUNAWAY, causing personal injury, property damage, or death. Users
must read and follow all safety guidelines before purchase and use.

o Critical Warning: Never carry loose batteries in your pocket, purse, or bag. Loose
batteries can come into contact with metal objects like keys or coins, causing a
short circuit, which may result in severe burns, fire, or explosion. Always store or
transport batteries in a protective case.

« Thermal Runaway: A chain reaction where heat from a failing battery causes
further overheating, potentially leading to fire or explosion.
o Causes: Overcharging, short circuits, physical damage, or exposure to high
temperatures.

e Prevention: Use a smart charger, avoid damage, and store batteries in a
cool, dry place.

o Storage & Transport: Always store batteries in protective cases to prevent
accidental contact with metal objects. Never store loose batteries in pockets,
purses, bags, or near conductive materials.

e Inspection: Do not use if the PVC wrapper, terminal insulator, or casing is
damaged, dented, leaking, or bulging. Continued use could result in failure, fire, or
explosion.

o Charging: Use a smart charger specifically designed for lithium-ion batteries and
ensure the charger's voltage matches the battery's specifications. Never
overcharge, over-discharge, or leave unattended while charging.

e Prohibited Activities:
o Do not expose the battery to extreme heat, fire, or liquids.
« Do not short circuit, puncture, crush, or modify the battery.
« Do not charge or discharge beyond the manufacturer’s voltage range.
e Do not dispose of in regular trash—always recycle at approved
facilities.

« Emergency Response: If the battery overheats, emits smoke, or swells, move it
to a non-flammable surface (e.g., sand or concrete) and stop use immediately. In
case of fire, use a Class D fire extinguisher or sand. Do not use water.
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Components of an 18650 Li-lon Battery Cell:

What does the inside of an 18650 Li-lon battery cell look like or how is it made? Here’s
a cut-away picture of what the battery cell looks like.

stegl-plated steel can

positive cover—____ \ /

cathode | 4 metallized
(manganese -1 polyvinyl chioride
dioxide, carbon, (PVC) label
electrolyte) T
M —
; [~ anode gel
current collector 1
(brass) =25 (powdered zinc)
S
separator seal (nylon)
(nonwoven fabric, /
electrolyte) [~ /
! : 3 inner cell cover
metal washer Ny S T | (steel)
metal spur brass rivet steal-plated negative cover
A Cut-Away View of an 18650 Battery Cell
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