
 

  

 

 

 

 

CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

1.1 INTRODUCTION  

 

 Nowadays, the grinding process is widely used especially in mechanical 

engineering field. The grinding process is the material removal and surface process to 

shape the finish part of any materials example steel, aluminium alloys and the others. The 

process of surface finish and precision from grinding process can be ten times better from 

the other process example milling or turning process [1]. Besides that, the grinding 

process can do in two ways which are in single stage or multi-pass grinding. The single 

stage of grinding process gives the surface of work piece not smooth but when done with 

the  multi-pass grinding  at certain depth of cut and number of passes the surface 

roughness can be improved and better than before. Therefore, the author chose the multi-

pass grinding process for this project to get a good result of surface finish and by consider 

some parameters. Then, the parameters considered consist of different depth of cut, use 

coolant and without coolant also the number of passes. 

 

 The selection of material type also needed in this project. The author had decided 

to use aluminium alloys as the work piece. The main reasons are because the aluminium 

alloys are extensively use in engineering structures and have many properties of 

behavior. Furthermore the aluminium alloys have several type series in the world which 

are 1xxx until 7xxx series. Those aluminium alloys series very important to the certain 

application examples the aluminium alloys 7075 that use for construction of aircrafts 

structures such as wings. Besides that, from all types 6000 series of  aluminium alloys, 

the 6061-T6 is the most widely use in industry. The properties of aluminium alloy 6061-

T6 are high strength, good surface finish, good toughness, excellent in corrosion 



 

  

resistance to atmospheric conditions and others. The example of applications are aircraft 

and aerospace components,  marine fittings transport, camera lenses, bicycle frames, 

electrical fittings and connectors, brake components, valves , couplings and others. [2] 

 

1.2 PROBLEM STATEMENT  

 

 Grinding is the most precise machining process that is used to improve surface 

roughness of the work piece. It has tactile contact where when it touches the surface of 

the object can feel the surface roughness, waviness, texture and other scratches. The 

single stage of grinding process will give bad results for the surface quality. So the author 

needs to increase the number of passes to see the comparison of surface roughness than 

single passes. Besides that the effect of coolant very important because to reduce surface 

cracking and subsurface damage. Therefore the author will use coolant and do dry 

grinding to see the consequences. The suitable depth of cut is also needs because it can 

affect the surface texture been rougher and the surface is not shining. The results of 

experiment must consider in different perspective of parameter to get accurate results.  

 

 

1.3 OBJECTIVE 

 

 The objective of this project is to investigate and analyze the effects on grinding 

process parameters on surface roughness of Aluminium Alloy 6061-T6. 

 

 

 

1.4 SCOPE 

 

1.4.1 To Study About Machine And Material. 

 

 This study focus based on grinding machine especially in multi-pass method to 

analyze the effect of the surface roughness according number of passes increases. The 

author had made a lot of research from books, journals and internet to achieve the 

objective of this project. Besides that the author focuses on the effect to the surface 



 

  

roughness of the grinding process when adjust some of the parameters example depth of 

cut, using coolant and without coolant.  Moreover, the author has learned about the 

procedures to setup and run the grinding machine. The important things are the author 

has known all the cautions when operate the grinding machine to avoid from any injuries. 

 

 In spite of that, the study and the research of this project also include the material 

chosen that is the aluminium alloy 6061-T6. The author considered the properties and the 

characteristic of this material because it using as the author’s work piece. 

 

 

1.4.2. To Design The Experiment. 

 

 For design of the experiment, the author will consider the grinding parameters 

such as depth of cut (mm), number of passes of the multi-pass grinding (n), type of 

coolant, cutting speed (m/s) and feed rate. The author will be grinded the work piece with 

three levels number of cut passes 3, 6 and 9 for each experiment. Besides that, the depth 

of cut also will use in three levels which are 0.1, 0.5 and 1.0µm each passes. Moreover, 

this experiment will be running under coolant and without coolant (dry grinding). The 

cutting speed and the feed rate will be constant for all of this experiment which is 35 m/s 

and 50 mm/s. The design of experiment is using the approach of full factorial experiment 

design. Therefore the experiments will be conducting by 18 readings = (3
2 

x 2
1
). 

 

 

1.4.3 Analysis The Data 

 

 For analyzing the data, it will see base on the surface roughness by adjusting the 

parameters of the material example depth of cut, number of passes and the others. Surface 

roughness of the work piece will be measured with a tester device that called Mahr 

Perthometer S2. It will represent the characteristic curves, profile diagrams and 

measuring records as well as carrying out statistical analyses. 

 


