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Precision, Performance, and Power: Laser
Welding in Modern Battery Manufacturing
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Laser welding is widely used to

connect battery cell tabs to current

collectors or terminals. With modern fiber lasers and high-precision scan heads (often featuring
wobble technology), manufacturers achieve: 1. Blowhole-free welds, 2. Minimal heat-affected zones,
3. High mechanical and electrical reliability

Real-world benefit: Reduced risk of internal resistance increase or mechanical failure in harsh
vibration environments.

2. Bus Bar and Housing Sealing — For Structural Integrity

Battery packs, especially prismatic and pouch types, require sealing of aluminum or composite
housings. Laser welding ensures: 1. Deep, high-integrity welds on thick materials, 2. Consistent joints
even on curved or angled geometries, 3. Excellent repeatability for automated production

Notable advancement: 3-axis scan heads enable beam control over complex surfaces without
repositioning.

3. Laser Structuring of Electrodes — Performance Enhancement

Pulsed and ultrashort-pulsed lasers are used to drill microchannels into electrode coatings: 1.
Improves electrolyte diffusion, 2. Reduces lithium plating, 3. Extends battery life and increases
capacity

Emerging trend: Hexagonal channel patterns created by picosecond lasers to optimize
electrochemical behavior.
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Replacing mechanical punching, laser cutting offers: 1. Burr-free, spatter-free edges, 2. Rapid
geometry changes via digital controls, 3. No tool wear or contamination

4. Slitting and Tailoring of Electrodes

Fact-based advantage: Improved throughput and lower maintenance cost over mechanical methods.
5. Cleaning and Surface Preparation

Before bonding, sealing, or coating: 1. Lasers clean surfaces without chemicals, 2. Micrometer
precision removes oxides or residues, 3. Improves bonding strength and coating adherence

Sustainability angle: Eliminates use of hazardous solvents in cleaning steps.
6. Packaging — Final Welds with Zero Defects

In the final battery module assembly: 1. Lasers are used to weld interconnects, bus bars, and thermal
sensors, 2. Integrated scan systems ensure weld depth and consistency, 3. Software-controlled
wobble features avoid spatter and blowholes

Important consideration: Consistent weld integrity reduces recalls and enhances battery safety.

Why Laser Welding is Gaining Ground

Facts:

e Contactless and consumable-free

e High precision, even on miniature parts

e Fast, digitally controlled, and easy to integrate in Industry 4.0 production lines
Opinions:

e Likely to become the dominant joining method for next-gen battery formats

e Underrated for its role in increasing overall battery performance and safety

e Akey enabler for design flexibility in custom or modular battery packs

Conclusion

From electrodes to enclosures, laser welding is reshaping how we build batteries. As energy storage
scales globally, the demand for reliable, scalable, and sustainable production methods puts laser-
based manufacturing at center stage.
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