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Filter Cartridge Fire
Accident

Q. Brief Description

On the afternoon of September 25, 2025, two students were replacing the
filter cartridge of the smoke and dust filtration system for metal laser 3D
printing equipment. One student planned to use a garbage bag to hold the
waste filter cartridge, while the other lifted the filter cartridge from a filter
barrel filled with silicone oil. At the moment the garbage bag approached
the lifted filter cartridge, the interior of the filter cartridge caught fire.
Following the accident, the students on site extinguished the open flame
immediately and reported the incident promptly. Security personnel arrived
later for further disposal. No casualties were caused by the accident.

Cause Analysis

* Cause Analysis
Direct Cause
The alloy metal powders (such as titanium, niobium, nickel, and
aluminum) in the filter cartridge have small particle sizes and possess
spontaneous combustion and flammable characteristics. When using
ordinary PE plastic bags to hold the filter cartridge, static electricity is
generated during the process of unfolding the plastic bag. This static
electricity discharges when it comes into contact with the incompletely
passivated metal powders in the air, igniting the metal powders.
Indirect Cause
There are safety loopholes in the filter cartridge replacement guidelines.
The manufacturer's guidelines require passivation with 10L of silicone
oil for 2 hours before replacing the filter cartridge, but there may be
cases where the dosage of silicone oil is insufficient or the soaking time
is inadequate.

Improvement Suggestions

1.The laboratory shall re-formulate SOPs (Standard Operating
Procedures) and emergency disposal measures for filter cartridge
replacement operations, and conduct training for relevant operators.

2.Extend the grounding wire, move the filter cartridge replacement
site from indoors to an open area such as a corridor or doorway, set
up warning signs on site, and prepare fire-fighting equipment and
emergency supplies.

3.Re-confirm the injection volume of passivation silicone oil; it is
recommended to fill the barrel as much as possible. After closing the
butterfly valve for silicone oil injection, the barrel body can be
shaken slowly to ensure full mixing and wrapping of silicone oil with
the dust, followed by standing still. The soaking time of silicone oil
shall be extended to at least 6 hours.

4. When collecting waste filter cartridges, use metal or plastic buckets
containing a large amount of explosion-proof silicone oil for
collection. That is, after ensuring the filter cartridge is completely
passivated, take it out from the metal barrel of the smoke and dust
collection system and immediately immerse it in a large amount of
silicone oil before recycling them together.

5.Conduct a risk assessment for metal laser 3D printing equipment,
evaluate the adequacy of safety pre-control measures in each link,
and put forward appropriate improvement suggestions.



