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1. Safety & Prerequisites
1.1 Safety Requirements

I\, DANGER: Plasma cutting involves high voltage, intense heat, UV radiation,
and toxic fumes.

Personal Protective Equipment (PPE) - Required for all operations:
1. ANSI Z87.1 safety glasses or welding helmet with appropriate shade
2. Leather welding gloves - full coverage to wrists
3. Fire-resistant clothing - no synthetic materials
4. Hearing protection when required

Environmental Safety Requirements:
+ Adequate ventilation or fume extraction system (OSHA required)
» Fire extinguisher within reach (Class C for electrical fires)
» Clear 15-foot radius of flammable materials
» Grounded electrical system with proper bonding
« First aid kit and emergency contact numbers posted

1.2 Control System Prerequisites

Before operating CNC plasma systems, operators must understand:
» Basic CNC principles and coordinate systems
* G-code fundamentals and program structure
» CAD to CAM to CNC workflow (Design — Toolpath — Control)
« Emergency stop procedures and safety systems

Star Lab CNC Desktop overview
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2. Star Lab CNC Plasma System Overview

2.1 Workflow Process
CNC plasma cutting involves three distinct stages:

2.1.1 Stage 1: CAD (Computer-Aided Design)

Create precise technical drawings using professional CAD software:
* Q Cad, Inkscape
* AutoCAD (.DWG format - industry standard)
» SolidWorks, Inventor, or other parametric CAD
+ CorelDRAW or Adobe lllustrator for artistic designs

Export files as DXF format for best compatibility with SheetCam

2.1.2 Stage 2: CAM (Computer-Aided Manufacturing) - SheetCam TNG

Generate optimized toolpaths and machine code:

* Import and validate CAD geometry
Define material properties and thickness
Create cutting tools with appropriate parameters
Assign operations (inside cuts, outside cuts, etching)
Optimize part nesting for material efficiency
Generate G-code using appropriate post processor

2.1.3 Stage 3: CNC Control - CommandCNC

Execute precise cutting operations using advanced control systems:
* Load and verify G-code programs
+ Home machine and establish work coordinates
» Monitor cutting operations with real-time feedback

2.2 Control System

Feature CommandCNC EtherCut
Operating System Linux (CommandCNC)
Communication Ethernet (EtherCut protocol)
THC System DTHC 5 Digital System
Advantages Modular design, advanced DTHC, extensive support
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3. Control System Operation

3.1 StarLab CNC Operation

3.1.1 System Startup
1. Power up table hardware and verify all systems

2. Press green ON button on Bladerunner control box after computer desktop
finishes loading
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3. Launch CommandCNC using appropriate profile (StarLab CNC penguin icon)

curT

Single Step

E-STOP
ACTIVE

Single Step

E-STOP
ACTIVE
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3.1.2 Machine Homing and Setup
I\ Always home the machine before any cutting operations.

6. Clear table of obstacles and verify limit switch operation
7. Initiate homing sequence for X and Y axes

Feedrate: D DD D

8. Verify machine coordinates display correctly

Test axis movement and verify smooth operation
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4. SheetCam TNG Operation

4.1 CAD File Import and Processing

4.1.1 Supported File Formats

SheetCam TNG supports multiple professional formats:
» DXF (recommended - best compatibility)
+ DWG (AutoCAD native format)
» SVG (Scalable Vector Graphics)
* Al (Adobe lllustrator)

4.1.2 Import Process

9. Click File > Import
ﬁ SheetCam TMG Development (Plasma) - 2
File Edit Wiew Tools Operation Zoo

Run post processor Ctrl+P

lob report

Print

Mew job
Open job
Save job
Save job as

Recent jobs k

Open job template

g of  HaesE 0 Ed

Save job as ternplate

Recent job termplates k

Mew part
Open part
Save part

Save part as
Recent parts / 3
Import drawing Ctrl+I

e o o
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10.Select CAD file and verify import scale

Drawing ocptions >
Scaling Drawing position
() Metric / O O O () Drawing origin
(® Inch () Centered on 0,0
() Custom

() Current paosition
1:| 254 O O O (O) Specified position
Din
/ ® O Q 0in
[]Use text
Use points for drilling
[l Use colours as layer names

Use drawing name as part name

oK

11. Check geometry completeness and accuracy
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12.Organize geometry by layers if needed

BELERA A

Star Lab CNC Plasma Quick Start Guide

Maove to layer
Copy to layer
Move to part
Copy to part

Contour properties

Select all

Select all open contours
Select all closed contours
Select all holes

Select all outside contours

Select all inside contours
Delete

Zoom in

Zoom out

Zoom to fit part
Zoom to fit job
Zoom window
Zoom to fit material

Zoom to fit machine

Measure
Show grid
Grid options

13.Small parts before large parts

e

Mew layer

Delete

4.3.2 Operations & Lead-in/Lead-out Configuration

Go to the Operation menu, click Plasma Cut.
Operation  foom  Mode Op

]
=

A S &l ==

Contour Ep,
Pocket

Plasma cut

Tapping

Crilling

Insert code

Set post variable

Move to

Operation table
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Contour Method:

e [nside Offset. Cuts inside the part outline (holes, cutouts).
e Outside Offset. Cuts outside the part outline (profiles).
e No Offset. Cuts directly on the line (for special cases).

Direction: Clockwise or counterclockwise. Typically SheetCAM auto-selects based
on inside/outside.

Overcut: Extends cut past the end slightly, useful on closed shapes to ensure full cut
through.

Pierce Height: Distance above the plate where torch fires to pierce.
Cut Height: Distance above plate while cutting.

Pierce Delay: Time the torch stays on before starting motion (lets arc stabilize).
(Usually these are defined in the tool, but you can override them here.)

You can add cut rules (example: slow down on small holes, increase pierce delay on
thick material).

Rules are linked to the tool or can be applied per operation.
Jet cutting x

Basic  Cut path Motes

Contour method | Qutside Offset - Loop sharp corners
Loop size: 0.0285 in
Layer |0 ~ I
T i - - Air- 3/ W
Tool | T17: Mild Steel - 634 - Air - 3/16 ® None
Feed rate | 138 ipm (O Triangle

Max chain length

() Arc
Angle threshold: 51,48 degrees

COwercut internal corners

Owercut

Offset open paths

Leadins on open paths

| IjiiI

Reverse cut direction Angle threshold: 49.2 degrees
Path rules | Curves and tight corners on same contour i I
Soft Pierce % Overcut scale
Disable DTHC this OP [ [ Enabled
Use AutoSet [+]
Min Cut Length for DTHC Material thickness: 0,188 in
Lead in Lead out Edit material
(JMone (® Mone
() Arc (1 Are
() Tangent (O Tangent
(®) Perpendicular (O Perpendicular

Start at the centre of circles smaller than

Use code snippet | Mone ~

oK Cancel Help
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Lead-in strategies:
» Arc lead-ins for smooth entry on curves

» Perpendicular lead-ins for straight edges
* Ramp lead-ins for thick materials
» Pierce away from finished edges

4.4 G-Code Generation

4.4.1 Final Verification Process

14.Review all operations and cutting sequence
15. Verify material boundaries and nesting

16. Check tool assignments and parameters

17.Simulate toolpath if available

M SeDE 2 T

4.4.2 Post Processing

18.Click File 'Run post processor'
f SheetCam TMNG Developrment (Plasma) - &
File Edit View Tocls Operation Zoo

Ly Run post processor s Cirl+P
" lob report
Print [

1 L

g Mew job
19.Choose descriptive filename and location
20. Select G-Code (.tap) for file type and save
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21.Save SheetCam job file for future modifications
f SheetCam TG Developrment (Plasma) - ¢
File Edit View Tocls Operation Zoo
Run post processor Ctrl+P
= Job report |
= Print [
B Newjob
E’g Open job
“H Savejob =
e

Save job as

5.3 Program Loading and Execution within CommandCNC

5.3.1 G-Code Verification

v Always verify programs before cutting materials.

22.Click Open to load G-Code (.tap) file
-
File View Machine Help

Open... (} GotoLine: 2
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23.Browse for the G-code (.tap) file and press Open to load into control system

Open File

4 #plasma M Desktop TAP Files for cutting

Name w Size Type Modified
1.5.tap 1.6 kB Text 4 Jan 2024
1.5x1.5.tap 11.1kE Text 8Feb2024
TALap 24kB Text 17 Dec 2024
2%4 test.ngc 1.8 kB Text 15 Sep

2xd tesk.tap 1.7 kB Text 7 Aug 2018
4.75x4.75.tap 1.9 kB Text 24 Feb 2024
6.875 hole.tap 2.6 kB Text 5Feb2024
ox.5.tap 10.4kB Text 22 Jan2024
ax4 pl.kap 9.0 kB Text 11 Feb2024

7N LD T b 2K am 3T A

All machinable Files +

® Cancel Eopen

CommandCNC - StarLab
File View Machine Help

Open... c} Go to Line:

F10.0

P0.010 Q0.001 (tracking tolerances set to 0.01)

E0 Q900 (7

G0 Z0.
%-1.502 ¥1.828
Z0.375

Auto  Manual MDI Live View Fixture Offsets THC Settings Messages Diagnostics m}i d C g
NCARdCNEH

Torch Volts PresetVolts 120 — 4

Run
From Line
DCP Amps
Feedrate: 0.000 G54 (G54) " 0, PresetAmps 45

- — S L= M DTHC | DTHC Auto-Set
wox | 22,0221 | vanex | " om o

wor | -119.0377 [med | per lloss SOV 120

PRESS FOR D e Anti-dive  LastSample - Good
Sto ZeroZ - Home Z _ Status - Bad
E-STOP P 0.6949 (O pisable HOLD
upP Motion Hold @ DTHC Online
Scribe Router Down Arc OK
Fault Delay Active

PAULCI DY -

5.3.2 Dry Run Testing
» Tip: Use dry run mode to verify motion without firing the torch.
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25.Enable 'Disable Torch'

Torch Volks

DCP Amps 0

i-1¢«;Ml OCTHC§ DTHC
off ON Auto

| — Velocity
| Dis v s s

|| Disable Torch | 'lﬁ.nu—dme
() Disable HOLD

up Maotion Hold
Down Arc OK
Faulk Delay Active

26.Run program to verify all motion paths
27.Check for potential collisions or other issues

5.4 Cutting Operations
5.4.1 Pre-Cut Checklist

Complete this checklist before starting any cutting operation:
5. Verify all safety equipment is in place and functional
6. Check plasma consumables and replace if worn
7. Verify plasma amps matches preset selected
8. Confirm air pressure and quality (dry, clean air, 100-130 psi at plasma cutter)
9. Test Emergency Stop and verify functionality
10.Ensure material is properly secured and grounded
11. Check fume extraction system operation, water bed full

5.4.2 Cutting Execution and Monitoring

I\ Monitor the first several cuts closely - be ready to stop if issues occur.
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28. Start program execution (RUN)
EQO Q875 (Air pres:
G4 PA
E0 Q510 (DTF
G4 P
EO Q10 (DTF
G4 PA

and monitor initial pierce

X
Z0.375

Auto  Manual MDI

Run
From Line

Feedrate: 0.000 G54 (G54)

fero X 225662 Home X
ZeroY —1205531 Home Y

P oe stop zeoz  -0.6949  romez

PEUUC DY -

Single Step

scribe Router

29.Observe cut quality and edge characteristics
30. Monitor THC operation and height control (Torch Volts = Actual volts when
running, Preset Volts = Desired Cutting Voltage)

Torch Volts PresetVolts 120 — 4
DCP Amps 0 Preset Amps 45
Torch DTHC @mls Auto-Set

off e Manual (+/) Enable Auto-Set

7 Velocity Sample Violts 120

|_JDisableTorch (¥, . o' LastSample - Good
Status - Bad

() Disable HOLD

up Motion Hold & DTHC Online
Down Arc OK
Fault Delay Active

31.Watch for unusual sounds, sparks, or cutting issues
32.Use feed rate override if necessary for quality, while being mindful of torch

volts

Page 16 of 18



Star Lab CNC Plasma Quick Start Guide

6. Maintenance Program

6.1 Daily Maintenance Tasks

Start each day with these essential checks:

* Inspect plasma consumables
Check air pressure and moisture separator
Clean cutting table of debris and dross
Verify Emergency Stop functionality
Test all axes movement and home position

6.2 Weekly Maintenance Tasks

Weekly maintenance ensures continued reliability:

* Clean air filters and drain moisture from tanks
Inspect all electrical connections for tightness
Check linear guide cleanliness and lubrication
Verify torch cable condition and connections
Test cutting quality with standard test patterns

6.3 Monthly Maintenance Tasks

Comprehensive monthly maintenance:
« Calibrate machine accuracy with precision measurements
Check gantry squareness and alignment
Verify THC system calibration and performance
Inspect drive components for wear
Update documentation and maintenance logs

7. Emergency Procedures

I\, EMERGENCY: Press Emergency Stop immediately in any dangerous
situation.

7.1 CommandCNC Emergency Response

CommandCNC emergency sequence:
33.Press Emergency Stop (hardware or software button)
34.System immediately halts all motion and plasma output
35. Turn off plasma power supply main disconnect
36.Power down control system if safe to do so
37.Secure work area and assess situation

7.2 System Recovery After Emergency Stop

Safe recovery process:
38. Identify and resolve the cause of emergency stop
39. Inspect all systems for damage or hazards
40.Reset Emergency Stop button (twist to release)
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41.Power up systems in proper sequence
42.Re-home machine and verify functionality
43.Test all safety systems before resuming operations

8. Support Resources & Documentation
8.1 Star Lab CNC Support

v Star Lab: Comprehensive support through official channels and community
forums.

StarLab support resources:
« Official Support Site: starlabcnc.com click on Resources
Video tutorials and setup guides
Phone & email support
Engineering-monitored forums
CommandCNC documentation and guides

9. Appendix & Quick Reference

9.1 Contact Information
» Star Lab CNC Technical Support: 651-433-3689

9.2 Universal Best Practices

Always verify programs with dry runs before cutting
Maintain clean, dry compressed air supply

Use genuine Hypertherm consumables

Keep detailed maintenance and calibration logs
Backup all configurations and programs regularly

9.3 System-Specific Best Practices

StarLab CommandCNC:
v Leverage LinuxCNC's real-time capabilities
v Use integrated THC for consistent results
v Keep configurations backed up

9.4 Revision History
Version Date Author Changes

1.0 9/25/2025 Max W Initial Release

--- Star Lab CNC Plasma Systems Manual ---

Star Lab « CandCNC CommandCNC « SheetCam TNG
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