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1. Introduction 

A CNC plasma cutter is a computer-controlled machine used to cut precise shapes from 
conductive materials, such as steel, stainless steel, and aluminium. The machine directs a 
high-temperature plasma arc to melt through the material, while a gas (usually compressed 
air) blows the molten material away, creating clean cuts. Due to the high voltage, intense 
heat, and fumes involved, safety protocols are essential for effective and safe operation. 

 

2. Personal Protective Equipment (PPE) 

When operating a CNC plasma cutter, the following PPE is required: 

●​ Welding helmet or face shield (with #9-#12 shade): Protects eyes from the intense 
arc and UV radiation. 

●​ Flame-resistant gloves: Protects hands during setup and material handling. 
●​ Flame-resistant clothing: Shields the body from sparks, spatter, and UV exposure. 
●​ Respirator or face mask: Essential when cutting metals that produce fumes, 

especially in enclosed spaces. 
●​ Steel-toe boots with non-slip soles: Provides foot protection and stability. 

 

3. Pre-Operation Checklist 

Machine Inspection: 



●​ Plasma Cutter Condition: Check the plasma cutter, including cables, torch head, 
and consumables (nozzles and electrodes) for any signs of wear or damage. 

●​ Air Compressor Check: If using compressed air, verify that the air supply is set to 
the correct pressure and is free of leaks. The air compressor should supply at least 
60–80 PSI. 

●​ Grounding: Ensure the grounding cable is securely connected to the worktable or 
directly to the workpiece for a stable circuit. 

CNC System Check: 

●​ Computer and Software: Confirm that the CNC control software is functioning 
correctly, and load the desired cutting file (usually in DXF or G-code format). 

●​ Table Alignment: Check the alignment of the table and the gantry to ensure precise 
cuts. 

●​ Emergency Stop Check: Confirm that the emergency stop button is functioning 
properly. 

Workspace Preparation: 

●​ Clear the Area: Remove any flammable materials from the immediate area. 
●​ Ventilation: Ensure the workspace is well-ventilated or has fume extraction to handle 

smoke and fumes generated during cutting. 
●​ Prepare the Material: Ensure the workpiece is clean and free of contaminants (e.g., 

rust, oil, paint) that could interfere with cutting quality. 

 

4. Operating Instructions 

Setting Up the CNC Plasma Cutter: 

1.​ Secure the Workpiece: Place the metal sheet on the cutting table and secure it, 
ensuring it is flat to prevent movement during cutting. 

2.​ Attach Ground Clamp: Connect the ground clamp to the workpiece or table. 
3.​ Load and Check Cutting Program: Load the design file in the CNC software, and 

confirm the settings, including cut speed, power level, and cut path, based on 
material type and thickness. 

Initiating the Cut: 

1.​ Position the Torch: Use the CNC controls to position the torch at the starting point 
of the cut. 

2.​ Set Cut Parameters: Double-check the cut parameters, including amperage, speed, 
and pierce height. 

3.​ Begin the Job: Start the cutting operation from the CNC interface, and closely 
monitor the first few seconds to ensure proper arc initiation and cut quality. 

Monitoring the Cutting Process: 



●​ Observe for Consistency: Ensure that the plasma arc maintains a steady, even cut 
along the designated path. 

●​ Check for Excessive Sparks or Smoke: Excessive sparks or smoke may indicate a 
problem with speed, power settings, or air pressure. Pause the operation if 
adjustments are needed. 

●​ Avoid Opening the Enclosure (if present): Keep any protective covers or shields in 
place during operation to contain sparks and prevent exposure to the arc. 

Completing the Cut: 

●​ Return Torch to Home Position: After the cut is complete, allow the machine to 
return the torch head to the home position. 

●​ Inspect the Cut: Carefully examine the edges of the cut for quality, and ensure there 
is minimal slag or dross. 

 

5. Post-Operation Procedures 

Cooling and Cleaning: 

●​ Allow Cooling Time: Let the workpiece cool down completely before handling to 
avoid burns. 

●​ Clean the Cut Area: Remove any slag or dross from the workpiece using a chisel, 
grinder, or wire brush if needed. 

●​ Inspect Consumables: After use, inspect the nozzle, electrode, and any other 
consumables for wear, and replace as needed. 

Shutdown Procedures: 

●​ Power Off the CNC Plasma Cutter: Turn off the plasma cutter, CNC controls, and 
air supply. 

●​ Clean the Work Area: Remove any leftover material, metal shavings, and debris to 
prepare for the next use. 

●​ Store Cables and Equipment: Wrap and store cables properly, and ensure the 
plasma cutter and computer are in a safe, dry area. 

 

6. Common Hazards and Mitigation 

Electric Shock: 

●​ Risk: Plasma cutters operate at high voltages and can cause electric shock. 
●​ Mitigation: Ensure that all connections are secure and that the work area is dry. Use 

insulated gloves when handling connections. 

Fire Hazard: 



●​ Risk: Sparks and molten metal can ignite nearby flammable materials. 
●​ Mitigation: Keep flammable items away from the workspace, and have a fire 

extinguisher ready. 

Fume Inhalation: 

●​ Risk: Plasma cutting produces metal fumes that can be harmful if inhaled. 
●​ Mitigation: Use adequate ventilation, especially when cutting metals like stainless 

steel or coated materials. Use a respirator if ventilation is limited. 

Eye and Skin Exposure to Arc Flash: 

●​ Risk: The plasma arc emits UV and infrared radiation, which can damage eyes and 
skin. 

●​ Mitigation: Wear a welding helmet or face shield with appropriate shading, and keep 
any enclosures or covers in place. 

Noise Exposure: 

●​ Risk: CNC plasma cutters can produce high noise levels, especially in prolonged 
operations. 

●​ Mitigation: Use ear protection if working with the machine for extended periods or in 
confined spaces. 

 

7. Maintenance Schedule 

Daily: 

●​ Inspect the torch, nozzle, and electrode for wear, and clean or replace consumables 
as necessary. 

●​ Check the ground clamp connection for signs of wear or corrosion. 

Weekly: 

●​ Inspect and clean the air compressor, ensuring it maintains the correct pressure and 
airflow. 

●​ Check the CNC gantry and rails for smooth movement, and lubricate moving parts as 
needed. 

Monthly: 

●​ Clean and inspect all hoses and cables for signs of wear, and replace if necessary. 
●​ Test the emergency stop function to ensure it works correctly. 

Annually: 

●​ Perform a full calibration of the CNC plasma cutter, including the torch alignment and 
accuracy of the gantry. 



●​ Replace any heavily used or worn parts, such as rails or gantry bearings. 

 

8. Emergency Protocols 

1.​ In Case of Fire: 
○​ Stop the operation immediately, turn off the plasma cutter, and use a CO₂ or 

ABC fire extinguisher to contain the fire. Evacuate the area if the fire cannot 
be contained quickly. 

2.​ Electric Shock: 
○​ Disconnect the power immediately if a shock occurs, and seek medical 

attention if necessary. 
3.​ In Case of Fume Exposure: 

○​ Power down the cutter and move to fresh air if symptoms such as dizziness 
or breathing difficulty occur. Ensure adequate ventilation before resuming 
work. 

4.​ Arc Flash Injury: 
○​ Avoid looking directly at the plasma arc without protection. If eye injury 

occurs, seek medical attention immediately. 

 

9. Risk Assessment 

Hazard Who Might 
Be Harmed 

Risk 
Level 

Control Measures Residual 
Risk 

Additional 
Actions 

Electric 
Shock 

Operator High Use dry area, 
insulated gloves, 
secure ground 

Low Signage on 
electrical 
hazards 

Fire Operator, 
workspace 

High Clear flammables, 
keep extinguisher 
nearby 

Low Fire 
extinguisher 
training 

Fume 
Inhalation 

Operator Medium Use ventilation, 
wear respirator if 
needed 

Low Regular fume 
extraction 
checks 

Arc Flash Operator, 
bystanders 

High Use welding 
helmet, keep 
enclosure closed 

Low PPE reminders 

Burns from 
Hot Metal 

Operator Medium Allow cooling 
before handling 

Low Signage 
warning of hot 
surfaces 



Noise 
Exposure 

Operator Medium Use ear protection Low Task rotation if 
long exposure 

Lone Working Considerations: 

Lone operation of a CNC plasma cutter is generally acceptable if: 

●​ The operator is experienced and familiar with the machine’s controls and safety 
procedures. 

●​ A mobile phone or alert system is accessible for emergency contact if necessary. 

 

This manual outlines essential guidelines for the safe and effective operation of a CNC 
plasma cutter. By following the PPE requirements, setup and handling instructions, and 
regular maintenance, operators can achieve precise cuts, maintain safety, and extend the 
machine’s lifespan. 
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