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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.0 INTRODUCTION 

 

Laser cutting is one of the most important applications of laser in manufacturing 

industry. Nowadays, Laser cutting become the dominant industrial in materials 

processing. It is mainly used for sheet metal cutting. It is believed that approximately 12 

000 industrial laser cutting systems have been installed world-wide with a total market 

value over 5 billion USD [13]. 

 

Laser cutting is more high quality than other conventional in term of flexible and 

much more cost effective. Lasers are capable of cutting steel, stainless steel, super 

alloys, copper, aluminum, and a variety of other metals and alloys. They can also cut 

non-metallic materials such as ceramic, quartz, plastic, thermoplastic, rubber, wood and 

a whole lot more. Laser cut quality cannot be easily predicted. This is due to the 

dynamic nature of the laser cutting process, and it is particularly obvious when cutting 

ferrous alloys using oxygen as an assisting gas [2].  

 

The carbon dioxide (CO2) gas laser is one of the most versatile for materials 

processing applications .Whether laser cutting with CO2 or other assist gas, the 

principles employed are basically the same. The beam from the laser is focused on to the 

surface of the material being cut by means of a lens .The focused laser beam heats the 

material surface and a very local melt capillary is quickly established throughout the 
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depth of the material. The carbon dioxide (CO2) lasers are frequently used in industrial 

applications for cutting metal and welding such as used in aircraft and automotive 

industries to trim, drill holes and weld sheet metal parts [12]. 

   

In laser cutting, cut surface quality is very important in order to get better 

product of cutting processing. Cut quality mainly depends on many kind of parameters. 

The basic parameters in laser cutting are cutting speed, kerf width, surface roughness, 

and size of heat affected zone, striation frequency, laser power, chemistry of gas, 

standoff height, assists gas pressure, workpiece thickness and surface quality. All 

parameters should be considered in order to get the maximum optimization quality of cut 

desired. 

 

Carbon dioxide (CO2) laser cutting on thermoplastic such as Acrylic is one of 

evolving industrial application. Laser applications in polyethylene cutting have grown 

considerably in many industries since it is now possible to achieve a superior quality 

finished product along with greater process reliability [12]. The aim of this study is to 

investigate the cutting quality of Acrylic when different power and constant feed rate 

apply using CO2 laser.  

  

1.1 PROBLEM STATEMENT 

 

A Carbon Dioxide laser was used in this experiment to cut the Acrylic with 

maximum power of 28.5 Watt. This experiment is to study the effect of  power on laser 

cutting quality parameters and determine the best or limit level of power in order to get 

better surface finish quality. 

 

       In this experiment, the most important parameters to be considered is the laser 

power level range. Besides that, the feed rate is also one of the main parameters. 

Different power level ranges will produce different type of results depends on the feed 

rate.  
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In laser cutting process, there are many kind of cut quality parameters. But in this 

study, there are only two laser cut quality parameters to be considered. There are surface 

roughness and kerf width. 

 

1.2       OBJECTIVES 

 

The objectives of this study are: 

 

     1.2.1    To study about how laser cutter machine works. 

 

1.2.2  To analyze the effects of different power values with a constant feed rate 

value in laser cut quality of Acrylic. 

 

1.3      PROJECT SCOPES 

 

The project scopes of this study are: 

 

1.3.1 Use sample of Acrylic to be cut on CO2 laser cutting system. 

 

1.3.2 Analyze effects of power on surface roughness and kerf width. 

 

1.3.3 Conduct the experiment with 5 values of power ( 15,16.5, 18, 19.5, 21, 

22.5, 24, 25.5, 27 and 28.5 W) and constant feed rate (0.789mm/sec). 

 

1.3.4 Using manual calculation to analyze the data of experiment. 

 

 

 

 

 


