
LIA Guide to Laser Cutting  
John Powell 

 
TABLE OF CONTENTS   

CHAPTER 1 Introduction .......................................................................  

1.1  General Background ...................................................................  

1.2  Laser Cutting Job Shops .............................................................  

1.3  Buying a Laser Cutting Machine ................................................  

CHAPTER 2 CO2 Laser Cutting .............................................................  

2.1  Basic Principles...........................................................................  
2.1.1  General.................................................................................  
2.1.2  Equipment............................................................................  
2.1.3  Properties of Laser Cutting ..................................................  

2.2 Cutting Non-Metals .......................................................................  
2.2.1  General Notes ......................................................................  
2.2.2  Polymers ..............................................................................  
2.2.3  Wood Based Products..........................................................  
2.2.4  Ceramics and Glass..............................................................  
2.2.5  Other Non-Metals ................................................................  

2.3  Cutting Steels ..............................................................................  
2.3.1  Mild and Carbon Steels........................................................  

2.3.1.1  Cutting Mild Steel with Oxygen ...............................  
2.3.1.2  Cutting Mild Steel with Nitrogen..............................  
2.3.1.3  Cut Quality for Mild and Carbon Steels (see also section 2.6)  

2.3.2. Stainless and Alloy Steels......................................................  
2.3.2.1  Stainless Steels..........................................................  
2.3.2.2  Alloy Steels ...............................................................  

2.4  Cutting Non-Ferrous Metals .......................................................  
2.4.1  Titanium Alloys ...................................................................  
2.4.2  Aluminium and Copper Alloys............................................  
2.4.3  Nickel Alloys .......................................................................  
2.4.4  Other Alloys.........................................................................  

2.5  Cutting Speeds and Maximum Sheet Thicknesses for CO2 Laser Cutting  
2.5.1  General Comments on Cutting Speeds ................................  
2.5.2  The Effect of Laser Power on Cutting Speed.......................  
2.5.3  The Effect of Lens Focal Length on Cutting Speed.............  
2.5.4  The Effect of Material Properties on Cutting Speed............  
2.5.5  Maximum Sheet Thickness..................................................  
2.5.6  Cutting Speed Tables for CO2 Lasers ..................................  

2.6  Cut Quality..................................................................................  
2.6.1  General Comments on Cut Quality......................................  
2.6.2  Cut Width and Taper............................................................  
2.6.3  Heat Affected Zones (HAZ) ................................................  
2.6.4  Stop/Start Marks ..................................................................  
2.6.5  Thermal Distortion...............................................................  

2.7  Troubleshooting ..........................................................................  

2.8  Cutting Three Dimensional Shapes 



CHAPTER 3 Nd:YAG  Laser Cutting.....................................................  

3.1  General Notes .............................................................................  

3.2  The Use of Optical Fibers ...........................................................  

3.3  Cutting Speeds and Cut Quality..................................................  

CHAPTER 4  Ultraviolet Laser Cutting..................................................  

4.1  Overview of Laser Sources .........................................................  

4.2  Materials Properties and Cutting Principles................................  

4.3  Beam Delivery and Cutting Speed..............................................  

4.4  Depth Control and 3-D Machining 
4.5  Cutting and Patterning of Layered Structures .............................  

CHAPTER 5 Conclusion.........................................................................  

REFERENCES........................................................................................  

LIST OF TABLES ..................................................................................  

LIST OF FIGURES.................................................................................  

INDEX ....................................................................................................  

 
 


