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18650 Battery Case for Research: What the
Specifications Actually Mean

A practical guide to choosing 18650 cylindrical cell hardware for laboratory use: why stainless steel matters,

what the vented cap does, and how to assemble and verify your cells.
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Why 18650 Still Dominates Research

The 18650 format—18 mm diameter, 65 mm height—has been the workhorse of lithium-ion battery
research for over two decades. Despite the rise of prismatic and pouch formats in commercial products,
most academic groups still prototype in 18650 for a straightforward reason: the format is mechanically well-
understood, tooling is widely available, and decades of published data use it as the reference format. When
you publish cycling data on a new material in a CR2032 half-cell and then want to demonstrate full-cell

performance, 18650 is typically the next format you reach for.

But there is a meaningful difference between the cylindrical cells used in consumer electronics and the
hardware used in research. This guide explains what that difference is, what each component does, and how

to assemble 18650 cells reliably in a laboratory setting.

Research Hardware vs. Consumer Cells: The Core Distinction

A commercial 18650 cell—the kind in a laptop or power bank—is a sealed, pre-filled unit. You cannot open
it, modify it, or refill it. For research, you need the opposite: an empty case that you can fill with your own

electrode materials and electrolyte, then seal and test.

Research-grade 18650 hardware is supplied as empty components: the cylindrical can, the cap, and two
insulating washers (top and bottom). You bring the electrodes, separator, and electrolyte. The hardware

provides the mechanical containment and the electrical terminals.

The material choice for the can matters more than it might appear. Consumer 18650 cans are typically cold-
drawn steel with a nickel plating on the inside. Research cans in 304 stainless steel offer direct contact
between the electrode assembly and a chemically inert inner wall—relevant when you are working with
electrolyte compositions that have not been fully characterized for compatibility with nickel-plated surfaces,

or when you want to minimize any contribution from the can material itself to your electrochemical data.

The Vented Cap: What It Does and Why It Is There

The most important feature to understand on the cap is the CID (Current Interrupt Device), integrated

into the positive cap of this kit.
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During normal operation, internal pressure in a cylindrical cell stays well below atmospheric. Under abuse
conditions—overcharge, external short circuit, or thermal runaway initiation—gas can generate rapidly.

Without a pressure relief mechanism, the cell can rupture mechanically.

The CID works by inverting a scored disc under pressure. When internal pressure rises above the activation
threshold (typically around 1-1.5 MPa), the disc inverts and mechanically disconnects the current path to
the positive terminal. The cell is rendered electrically open before the pressure reaches the point of rupture.
In research cells where you may be deliberately exploring the limits of a material or electrolyte, having this

passive protection is not optional—it is what keeps a cell failure from becoming a lab incident.

Below the CID, most vented caps also include a vent (PTC or simple burst disc) that releases gas if pressure
continues to rise after the CID activates. In the context of laboratory research cells, think of the vented cap

as a last-resort safety mechanism, not a substitute for proper experimental controls.

A non-vented cap saves a small amount of axial space and simplifies the circuit, but it is appropriate only
for test environments where the cell is confined in a pressure vessel and pressure management is handled

externally. For open-bench or incubator-based cycling in an academic lab, always use a vented cap.

Components in the Kit

Component Function Material
Cylindrical can Main body; negative terminal (outer surface) 304 stainless steel
Cap (vented, with CID) Positive terminal; pressure relief 304 stainless steel
Top insulating washer Prevents internal short at can opening Polypropylene
Bottom insulating washer Prevents short between jelly roll and can bottom Polypropylene

The can serves as the negative terminal in the standard 18650 configuration—the outer cylindrical wall is
in electrical contact with the negative current collector. The cap is the positive terminal. This is the same

convention as commercial 18650 cells.

Assembly Overview

Assembling a research 18650 cell requires a jelly-roll winder or a mandrel, a tab welder, and a hydraulic or
pneumatic crimping press—the tooling requirements are more substantial than for coin cells. This section
gives an overview of the process; detailed operating parameters depend on your electrode design and

electrolyte.

Step 1: Electrode Preparation

Cut cathode and anode sheets to the required width for your jelly roll design. Weld aluminum tabs to the
cathode current collector and nickel tabs to the anode current collector. Tab placement determines the

contact geometry inside the finished cell—follow your winder specifications.



Dry electrodes thoroughly before assembly. Residual solvent or moisture in electrode coatings is a primary
source of gas generation and capacity fade in the first cycles. For most water-based binder (CMC/SBR)

anodes, 80-100°C overnight under vacuum is standard. For PVDF-based cathodes, 120°C under vacuum.

Step 2: Winding

Wind the cathode, separator, and anode layers onto a mandrel. Separator width should exceed electrode
width on both edges by at least T mm to prevent edge shorts. Standard separators for 18650 research cells:
Celgard 2325 (25 um PP/PE/PP trilayer) or Celgard 2400 (25 pm PP). For high-temperature work (>60°C),
ceramic-coated separators are preferred.

After winding, insert the jelly roll into the can. The bottom insulating washer goes in first, then the jelly roll,

then the top insulating washer at the opening.

Step 3: Electrolyte Filling

Fill is performed in a glove box. Typical electrolyte volumes for 18650 research cells range from 3.5 to 5 mL
depending on electrode porosity and jelly roll tightness. Inject slowly to allow capillary wetting. Let the filled

cell rest for 30-60 minutes before sealing.

Under-filling leads to locally dry regions in the jelly roll, which show up as impedance heterogeneity and
early capacity fade. Over-filling causes electrolyte to be expelled during crimping, contaminating the sealing

surface and reducing seal integrity.

Step 4: Crimping

Place the cap on the can opening with the top insulating washer correctly seated. Use a hydraulic press or
pneumatic crimping tool. The final cell height should be 65.0 * 0.5 mm for a standard 18650. Apply crimp
pressure in a single, controlled stroke.

After crimping, wipe the exterior of the cell to remove electrolyte residue. Inspect the crimp line under good

lighting—a uniform ring without gaps or cracks indicates a good seal.

Step 5: Formation

Formation cycling is the process of activating the cell for the first time. For most Li-ion chemistries, this
means one or two slow charge-discharge cycles at C/10 or C/20 in a temperature-controlled environment.
Formation establishes the SEI on the anode and is critical for long-term cycle life. Do not skip formation or

rush it with higher C-rates, even if initial capacity data is your immediate goal.



Diagnosing Assembly Problems

Symptom Probable cause Action

OCV < 2V after filling Internal short in jelly roll Disassemble and inspect separator edges

Rapid self-discharge (>5% Micro-short or separator defect Repeat formation; if persistent, discard

per day)

Cell swells after formation Over-filling or gas from electrode  Reduce electrolyte volume; extend electrode
residuals drying time

High DC resistance at low Incomplete electrolyte wetting Extend rest before formation; reduce jelly roll

SOC winding tension

Electrolyte at crimp line Cap not fully seated before Inspect top washer placement; wipe and re-
crimping crimp if fresh

10-Set vs. 25-Set: Which Pack Size to Order

Both pack sizes contain the same components; the difference is quantity per pack.
10-set pack is appropriate when:

® You are establishing the assembly protocol for a new electrode chemistry
* You need a small quantity to verify a single variable (e.g., different electrolyte concentration)

® Shelf space or budget is constrained
25-set pack makes more sense when:

® You are running a statistically meaningful comparison (e.g., n=5 per condition across 5 conditions)
® You have validated your assembly process and are in production mode

® Shipping cost relative to component cost favors a larger order

For academic groups running electrochemical cycling experiments that require more than 3-4 replicates per

condition, the 25-set pack is typically the better starting point for a new project.

Storage and Handling

Empty stainless steel cases can be stored at room temperature indefinitely provided they are kept dry. If
you are storing assembled but unformed cells (filled and crimped), store at around 25°C and cycle within
two weeks. Prolonged storage of electrolyte-filled cells before formation increases self-discharge and can

compromise SEl formation quality.

For the insulating washers: polypropylene is chemically inert to all standard non-aqueous electrolytes and
can withstand temperatures up to approximately 130°C. If your experimental protocol involves elevated-
temperature cycling above 80°C for extended periods, verify washer dimensional stability under your

specific conditions.



Related Products

e (CR2032 Coin Cell Kit — standard coin cell format for half-cell and full-cell screening

¢ Battery Tab Kit — aluminum and nickel tabs for jelly roll terminal connections

e Aluminum Laminated Film — pouch cell packaging for prismatic format research

® Nickel Foam — electrode substrate for supercapacitor and battery electrode studies
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This guide is provided for research reference only. Verify all parameters against your own equipment and safety procedures before use.
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