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1. Introduction 

An FDM (Fused Deposition Modeling) 3D printer is used to create 3D objects by melting and 
extruding filament layer by layer. Equipped with a fire extinguishing puck, this printer can 
safely operate unattended and overnight, allowing for long print runs with an added layer of 
fire safety. The extinguishing puck automatically discharges if fire is detected, protecting the 
printer and surrounding area. 

 

2. Personal Protective Equipment (PPE) 

When using an FDM 3D printer, consider the following PPE: 

●​ Safety glasses: Protects eyes during setup, maintenance, and when handling 
completed prints. 

●​ Heat-resistant gloves: Needed when handling hot components like the print bed or 
nozzle. 

●​ Dust mask or respirator: Recommended when working with high-fume filaments 
(e.g., ABS). 

●​ Non-slip shoes: Ensures stable footing on workshop floors. 



 

3. Pre-Operation Checklist 

Printer Inspection: 

●​ Fire Extinguishing Puck: Confirm the fire extinguishing puck is properly positioned 
above the printer. Ensure it has not expired and is within its effective operational 
period. 

●​ Filament Check: Inspect the filament for moisture and tangling; it should be clean 
and dry. 

●​ Nozzle and Extruder: Verify that the nozzle is clean and free from clogs. Check that 
the extruder is functioning properly. 

●​ Build Plate: Confirm the build plate is clean, level, and has a suitable adhesive layer 
if required. 

●​ Wiring and Connections: Inspect cables for damage or wear, ensuring all 
connections are secure. 

Software and File Preparation: 

●​ 3D Model Verification: Ensure the model has been checked for errors, such as 
non-manifold edges, using slicing software. 

●​ Slicing Settings: Adjust settings (layer height, temperature, print speed) to suit the 
filament type and model requirements. 

●​ Bed Leveling: Level the bed according to the printer’s instructions to promote 
reliable adhesion. 

 

4. Operating Instructions 

Starting a Print: 

1.​ Load Filament: Preheat the extruder to the filament’s recommended temperature, 
load the filament, and extrude a small amount to verify smooth flow. 

2.​ Prepare the Build Plate: Apply adhesive if needed, and set the bed temperature as 
per the filament’s specifications. 

3.​ Begin Printing: Start the print from the printer’s interface or connected device and 
monitor the first few layers to ensure stable adhesion and consistent extrusion. 

Monitoring the Print: 

●​ First Layer Check: Watch for signs of warping, poor adhesion, or filament issues. 
●​ Temperature Monitoring: Ensure the extruder and bed temperatures are stable. 
●​ Error Detection: Look for issues like filament jams, layer shifts, or nozzle clogs, and 

address them if observed. 

 



5. Overnight Unattended Use with Fire Extinguishing Puck 

When using the 3D printer unattended overnight, follow these additional steps: 

1.​ Positioning the Fire Extinguishing Puck: 
○​ Ensure the puck is directly above the printer, covering the primary 

components (extruder, build plate, and filament area). Confirm it has a clear 
path to discharge in case of fire. 

2.​ Pre-Operation Checks for Unattended Use: 
○​ Bed Leveling: Double-check bed leveling to prevent adhesion issues, which 

can lead to filament buildup or clogging. 
○​ Filament Supply: Confirm the filament spool is full and properly loaded to 

reduce the risk of running out mid-print. 
○​ Safety Environment: Clear any flammable materials from the immediate 

area around the printer, and ensure it is in a well-ventilated space to disperse 
fumes. 

○​ Monitoring Equipment (Optional): If available, use a remote monitoring 
device or camera to periodically check print progress overnight. 

3.​ Removal of flammable materials: 
○​ Double-check the area: Remove any flammable materials (rubbish, 

extraneous filament etc). 

 

6. Post-Operation Procedures 

Cleaning and Maintenance: 

●​ Nozzle and Extruder Cleaning: Remove any filament remnants from the nozzle and 
clean the extruder gears. 

●​ Build Plate Cleaning: Clear off any adhesive residue or filament remnants from the 
build plate. 

●​ Filament Storage: Place filament back in a dry, airtight container to prevent moisture 
absorption. 

Printer Shutdown: 

●​ Turn off the printer and disconnect the power supply if it won’t be in use for an 
extended period. 

 

7. Common Hazards and Mitigation 

Burns from Heated Components: 

●​ Risk: The nozzle and bed reach high temperatures that can cause burns. 
●​ Mitigation: Avoid contact with heated parts, use heat-resistant gloves, and wait for 

components to cool before handling. 



Fumes from Filament: 

●​ Risk: Some filaments, like ABS, emit fumes that can cause respiratory irritation. 
●​ Mitigation: Use in a well-ventilated area, or wear a dust mask when handling fumes. 

Electrical Malfunction Leading to Fire: 

●​ Risk: Faulty wiring or overheating could ignite a fire. 
●​ Mitigation: Conduct regular inspections and use a fire extinguishing puck for 

additional safety. 

Entanglement in Moving Parts: 

●​ Risk: Moving parts like the print head can catch loose clothing or hair. 
●​ Mitigation: Keep hair tied back, wear fitted clothing, and avoid reaching into the 

machine during operation. 

 

8. Maintenance Schedule 

Daily: 

●​ Clean the nozzle, build plate, and check the filament for tangles or moisture 
absorption. 

Weekly: 

●​ Inspect belts, pulleys, and screws for tightness and alignment. 
●​ Check the fire extinguishing puck for proper placement and visible wear. 

Monthly: 

●​ Clean fans, power supply, and inspect for any blockages that could cause 
overheating. 

●​ Lubricate moving parts and inspect electrical connections for any damage. 

Annually: 

●​ Conduct a full inspection of the printer, including calibration, part replacement, and 
verification of fire extinguishing puck expiry date or condition. 

 

9. Emergency Protocols 

1.​ In Case of Fire: 
○​ The fire extinguishing puck should activate automatically. However, if the fire 

persists, turn off the power supply, use an additional fire extinguisher rated for 
electrical fires if safe to do so, and evacuate the area if necessary. 



2.​ Filament Jam or Nozzle Clog: 
○​ Pause the print and attempt to clear the jam by extruding filament manually. 

Turn off and cool the extruder if disassembly is required. 
3.​ Electric Shock: 

○​ Power off and unplug the printer immediately. Seek medical attention if 
necessary. 

 

10. Risk Assessment 

Hazard Who Might 
Be Harmed 

Risk 
Level 

Control Measures Residual 
Risk 

Additional 
Actions 

Burns from 
Hotend 

Operator High Use heat-resistant 
gloves, avoid 
contact 

Low Signage for 
caution 

Fumes from 
Filament 

Operator, 
bystanders 

Medium Use ventilation, 
mask for 
fume-heavy 
filaments 

Low Install 
exhaust or 
ventilator 

Electrical 
Malfunction 

Operator, 
workspace 

High Regular 
maintenance, fire 
puck installation 

Low Regular 
inspections of 
puck 

Entanglement Operator Medium Tie back hair, fitted 
clothing 

Low Training on 
safe usage 

Fire Risk Entire 
workspace 

High Maintain printer, fire 
puck positioned 
above 

Low Ensure fire 
puck 
readiness 

Lone and Unattended Overnight Working Considerations: 

With the fire extinguishing puck in place, unattended overnight operation is acceptable 
provided: 

●​ The puck is correctly positioned and functional. 
●​ Remote monitoring is used if available to detect print issues. 
●​ Flammable materials are cleared from the area. 

 

This manual ensures safe, efficient operation of the FDM 3D printer for both attended and 
unattended overnight use. Proper setup, maintenance, and the inclusion of a fire 
extinguishing puck provide essential safety measures for successful printing and risk 
reduction. 
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