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1. Introduction 

A woodshop CNC machine is a computer-controlled router or milling machine used to cut, 
carve, and shape wood and other soft materials with high precision. CNC machines allow for 
complex designs and repetitive accuracy, making them ideal for custom furniture, signs, 
cabinetry, and other wood projects. Operating a CNC machine safely requires an 
understanding of both the software and hardware to ensure smooth, efficient, and 
hazard-free use. 

 

2. Personal Protective Equipment (PPE) 

When operating a woodshop CNC machine, the following PPE is recommended: 

●​ Safety goggles: Protects eyes from flying wood chips and dust. 
●​ Hearing protection: CNC machines can be loud during operation, especially with 

high-speed milling. 
●​ Dust mask or respirator: Required if working with materials that produce fine dust 

or if the machine isn’t connected to a dust extraction system. 
●​ Close-fitting clothing and tied-back hair: Prevents entanglement in moving parts. 
●​ Non-slip, sturdy shoes: Provides stability and protection in the workspace. 

 

3. Pre-Operation Checklist 



Machine Inspection: 

●​ Tool and Bit Condition: Ensure the cutting tool or bit is sharp, appropriate for the 
material, and securely mounted. Check for signs of wear or damage. 

●​ Dust Extraction System: Confirm that the dust extraction system is functioning 
properly, or set up a shop vac if necessary. 

●​ Machine Bed and Clamps: Check that the CNC bed is clean, level, and free from 
debris. Verify that clamps and fixturing devices are secure and ready to hold the 
material. 

Software and File Preparation: 

●​ Load and Verify Design File: Use CNC software to load the design file (e.g., 
G-code) and verify the parameters, such as cutting path, depth, and feed rate. 

●​ Tool Path Simulation: Run a tool path simulation in the software to confirm there are 
no errors, collisions, or issues with the setup. 

●​ Material Preparation: Ensure the workpiece is cut to the appropriate size and 
thickness, and inspect it for defects or foreign objects like nails or staples. 

 

4. Operating Instructions 

Setting Up the CNC Machine: 

1.​ Secure the Material: Position the workpiece on the machine bed, and use clamps or 
a vacuum table to secure it firmly to prevent movement during cutting. 

2.​ Attach the Ground Clamp (if applicable): Some CNC machines have a grounding 
system that connects to the workpiece for tool measurement accuracy. 

3.​ Load and Align the Bit: Insert the appropriate bit, ensuring it is securely fastened. 
Set the Z-height to the surface of the material or a known height if using a probe or 
zeroing tool. 

Starting the Machine: 

1.​ Initiate Dust Extraction: Start the dust collection or extraction system to capture 
wood dust and chips. 

2.​ Set Tool Parameters: Ensure the spindle speed, feed rate, and depth of cut are set 
correctly according to the material and bit type. 

3.​ Begin Cutting Operation: Start the machine from the CNC interface, and monitor 
the initial path to ensure accurate cutting and proper material engagement. 

Monitoring the Process: 

●​ Watch for Tool Issues: Listen and look for unusual sounds or movement that may 
indicate bit wear, loose material, or excessive strain. 

●​ Check Cut Quality: Inspect the edges and surface of the material during operation 
to confirm that cuts are clean and smooth. Stop the machine if adjustments are 
needed. 



●​ Avoid Distractions: Stay attentive and do not leave the machine unattended while it 
is running. 

Completing the Cut: 

1.​ Stop the Machine: Allow the CNC to return to its home position after completing the 
cut. Avoid reaching into the machine until it has completely stopped. 

2.​ Turn Off Dust Extraction: Shut down the dust extraction or shop vac after the 
machine has stopped. 

 

5. Post-Operation Procedures 

Material Removal and Inspection: 

●​ Allow Material to Cool: Some bits or materials may retain heat; allow the workpiece 
to cool before handling. 

●​ Remove and Inspect the Workpiece: Carefully unclamp the material, checking it for 
clean cuts, accurate dimensions, and any defects. 

Cleaning and Maintenance: 

●​ Clear the Bed and Work Area: Remove any dust, wood chips, or debris from the 
machine bed, using a brush or vacuum. 

●​ Inspect the Bit and Tool Holder: Clean the cutting tool and check for any wear. 
Replace the bit if it is dull or damaged. 

Shut Down the Machine: 

●​ Power Off the CNC Machine: Turn off the machine, disconnect the power if needed, 
and secure the workspace for future use. 

 

6. Common Hazards and Mitigation 

Entanglement in Moving Parts: 

●​ Risk: Loose clothing, jewelry, or hair could become entangled in the moving parts. 
●​ Mitigation: Wear close-fitting clothing, tie back hair, and avoid wearing jewelry. 

Stand clear of moving parts while the machine is operating. 

Flying Debris and Dust Inhalation: 

●​ Risk: Wood chips and dust can be ejected during cutting, posing risks to the eyes 
and respiratory system. 

●​ Mitigation: Wear safety goggles, use a dust extraction system, and wear a dust 
mask if necessary. 



Noise Exposure: 

●​ Risk: CNC routers can be loud, especially when cutting dense materials. 
●​ Mitigation: Use hearing protection during prolonged operation. 

Electric Shock: 

●​ Risk: Electrical components, especially with improperly grounded machines, pose an 
electric shock hazard. 

●​ Mitigation: Inspect wiring regularly, ensure the machine is grounded, and keep the 
workspace dry. 

Fire Hazard: 

●​ Risk: Prolonged friction from dull tools or overloading can cause the material to 
overheat and potentially ignite. 

●​ Mitigation: Use sharp bits, monitor cutting speeds, and have a fire extinguisher 
nearby. 

 

7. Maintenance Schedule 

Daily: 

●​ Clean the machine bed and vacuum out any dust and wood chips from the work 
area. 

●​ Inspect the cutting tool and replace it if signs of wear are visible. 

Weekly: 

●​ Check the CNC’s rails and guides for smooth operation, and remove any dust or 
debris buildup. 

●​ Inspect the dust collection system to ensure proper airflow and clean any filters or 
collection bags. 

Monthly: 

●​ Lubricate moving parts, such as the lead screws and guide rails, following the 
manufacturer’s recommendations. 

●​ Test the emergency stop function to ensure it operates correctly. 

Annually: 

●​ Perform a full calibration, including alignment of the gantry and tool height, to ensure 
accuracy. 

●​ Inspect the spindle and motor for any unusual wear or sounds, and replace worn 
components as needed. 

 



8. Emergency Protocols 

1.​ In Case of Fire: 
○​ Stop the machine immediately, turn off the power, and use a fire extinguisher 

rated for wood fires (Class A) if safe to do so. Evacuate the area if the fire 
cannot be contained. 

2.​ Entanglement or Injury: 
○​ Hit the emergency stop button immediately if entanglement or injury occurs. 

Seek medical assistance if necessary. 
3.​ Electrical Shock: 

○​ Turn off the machine and disconnect from power. If shock is experienced, 
seek medical attention. 

4.​ In Case of Dust Inhalation: 
○​ Move to fresh air if feeling lightheaded or short of breath, and use proper dust 

extraction and ventilation before resuming work. 

 

9. Risk Assessment 

Hazard Who Might 
Be Harmed 

Risk 
Level 

Control 
Measures 

Residual 
Risk 

Additional 
Actions 

Entanglement Operator High Wear fitted 
clothing, avoid 
jewelry 

Low Reminders for 
PPE 
compliance 

Flying 
Debris/Dust 

Operator, 
bystanders 

High Use dust 
extraction, wear 
goggles and mask 

Low Clear 
bystanders 
from area 

Noise 
Exposure 

Operator Medium Wear hearing 
protection 

Low Limit prolonged 
exposure 

Electric Shock Operator Medium Inspect wiring, 
ensure proper 
grounding 

Low Routine 
electrical 
checks 

Fire Hazard Operator, 
workspace 

Medium Use sharp tools, 
monitor speed 

Low Fire 
extinguisher 
available 

Burns from 
Hot Tools 

Operator Low Allow material 
and bit to cool 

Low Signage for hot 
surface alert 

Lone Working Considerations: 

Lone operation of a woodshop CNC machine is acceptable if: 



●​ The operator is trained 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 provides essential guidelines for safe and effective operation of a woodshop 
CNC machine. By following these instructions on PPE, setup, operation, and maintenance, 
operators can produce high-quality work, minimize risks, and maintain a safe environment. 
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