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OBJECTIVE
This practical experiment was carried out to garner knowledge about traditional metal cutting. Several machining processes were applied with the aim of getting the final desired shape. The rod provided was cylindrical and the machining processes applied were; turning operation using a turning machine that removed unwanted metal parts, milling operation to remove some portion of the metal part in order to make a drill hole and finally the surface grinding for smoothing the surfaces.  
INTRODUCTION
Metal cutting process done in the traditional way uses various tools and machines such as turning, milling and boring machines and surface grinding in order to achieve the desired shape with the required specifications. Traditional machines used in the metal cutting process are operated by human resource.
Unlike the traditional machines which made metal cutting processes difficult, the modern machines have added features which make metal cutting easy and more accurate. Modern conventional machines also have the ability to reproduce many parts in cases of mass production. 
EXPERIMENTAL PROCEDURE
The cylindrical part of the metal was done according to its specifications using the turning, milling, and surface grinding processes. Firstly, turning operation was started by placing the cylindrical rod on the machine and after obtaining the correct specifications the turning process was started. The cutting tool was fed towards the piece of work metal and the process repeated until the required point is reached. After obtaining the desired piece with the necessary measurement specifications, the milling process of drilling a hole started using the required drilling machine. The process was required to obtain a 1-inch diameter and this milling process was done until the desired diameter was achieved. The last process is the surface grinding done using a rotating wheel to obtain a smooth surface on the metal workpiece. This was achieved by removing the excess materials on the surface of the metal. 
[image: C:\Users\PRISCA\Desktop\Capture1.PNG]
Table 1: Table of measured data
	Surface number
	Measurement (micrometer)

	Surface 01
	0.93

	
	0.94

	
	0.91

	Surface 02
	1.56

	
	1.44

	
	1.78

	
	1.68

	surface 03
	0.88

	
	1.37

	
	0.88

	
	1.35

	
	1.46

	
	1.58

	
	1.55

	
	1.46

	
	1.48



RESULTS AND DISCUSSION
Table 2: Surface roughness calculated values
	Spindle
Speed
(rad/s)10-5
	Feed rate
(In/rev)
	Depth of cut
(in)
	3 sets of surface roughness values
(µm)
	Mean standard surface roughness
(µm)
	Standard deviation
(µm)

	0.002618
	0.0047
	0.005
	0.18
	0.15
	0.14
	0.156666667
	0.020817

	0.002618
	0.0047
	0.02
	0.32
	0.18
	0.29
	0.263333333
	0.073711

	0.002618
	0.019
	0.005
	0.93
	0.89
	0.83
	0.883333333
	0.050332

	0.002618
	0.019
	0.02
	3.02
	3.25
	3.13
	3.133333333
	0.115036

	0.010472
	0.0047
	0.005
	0.12
	0.13
	0.13
	0.126666667
	0.005774

	0.010472
	0.0047
	0.02
	0.22
	0.17
	0.18
	0.19
	0.026458

	0.010472
	0.019
	0.005
	0.93
	0.94
	0.98
	0.95
	0.026458

	0.010472
	0.019
	0.02
	1.02
	0.99
	0.98
	0.996666667
	0.020817


Selected data
Table 3: Selected Data for spindle speed vs. surface roughness
	Spindle Speed (rad/s)10-5
	Feed rate
(In/rev)
	Depth of cut
(in)
	Mean standard surface roughness (µm)

	0.002618
	0.0047
	0.005
	0.156666667

	0.010472
	0.019
	0.005
	0.95



Table 4: Selected Data for Feed rate vs. surface roughness
	Spindle Speed (rad/s)10-5
	Feed rate
(In/rev)
	Depth of cut
(in)
	Mean standard surface roughness (µm)

	0.002618
	0.0047
	0.005
	0.156666667

	0.010472
	0.019
	0.005
	0.95



Table 5: Selected Data for Depth of cut  vs. surface roughness
	Spindle Speed (rad/s)10-5
	Feed rate
(In/rev)
	Depth of cut
(in)
	Mean standard surface roughness (µm)

	0.002618
	0.0047
	0.005
	0.126666667

	0.010472
	0.019
	0.005
	0.19



[image: ]
The graph above shows the relationship between the surface roughness and the spindle speed. When the spindle speed, feed rate and depth of surface cut is increased, the surface roughness also increases. In order to achieve the smoothness of the surface, all the necessary parameters should be decreased. 
However, decreasing the parameters causes several disadvantages even though the smooth surface is achieved. Low spindle speed and feed rate lead to increased time consumption and hence reduced production efficiency. 
Conclusion
[bookmark: _GoBack]While conducting this practical experiment a lot of knowledge about the metal cutting process was gained. It was clear that the traditional metal cutting processes were difficult compared to the non-conventional metal cutting processes. In this experiment, we were introduced to the practical experiences of conventional machines in the processes of milling, turning and surface grinding. After the process of turning and milling, surface grinding is used to achieve a smooth surface of the metal.  According to the results obtained the roughness of the surface increases with the depth of the metal cut, spindle speed, and the feed rate. 
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Figure 1: Manufacturing of cylindrical component
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Graph 1: Graph of spindle speed/feed rate/depth of cut vs. mean surface roughness




