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CHAPTER THREE
EXPERIMENTAL WORK

3.1 Elements of  Experimental Work

[bookmark: _Toc2846738][bookmark: _Toc7501997][bookmark: _Toc8302876][bookmark: _Toc8303297][bookmark: _GoBack]3.1.1 CNC turning machine 

 All machining experiments were carried out in Arabian Golf Oil company on a Mori Seiki SL-15 CNC Latheas shown in Fig. 3.1, with specifications that summarized in Table 3.1 .Various combinations of cuttingspeed , feed and depth of cut were chosen for the tests with the aim of providing additional tool wear data; this was to ensure the proper construction of tool life model.
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Fig.3.1 Mori Seiki SL-15 CNC Lathe

[bookmark: _Toc2846739][bookmark: _Toc7501998][bookmark: _Toc8302877][bookmark: _Toc8303298]Table3.1.1 Mori Seiki SL-15 CNC Lathe Specifications
	Maximum Turn Diameter
	9.06"
	230 mm

	Distance between centers
	24.8"
	630 mm

	Maximum Turn Length
	20.7"
	526 mm

	X-Axis travel
	9.1"
	231 mm

	Z-Axis travel
	20.7"
	526 mm

	Rapid Traverse
	590 IPM
	

	Chuck size
	6.0”
	152 mm

	Hole through spindle
	2.2"
	56 mm

	Bar capacity:
	1.77"
	50 mm

	Spindle speeds
	50 - 2000 RPM
	

	Spindle drive motor
	10 / 15 HP Cont. / 30 min.
	

	Tool turret
	12 Positions
	

	Tailstock Quill Travel
	3.15”
	80 mm

	Floor Space Required
	130” x 51” x 65”
	3302 mm x 1295 mm x 1651

	Weight
	6600 lbs.
	2993.71 kg



Mori Seiki SL-15 CNC lathe has been provided with a spindle load meter , this load meter aids the machinist with a visual display of how hard the spindle motor and drive areworking relative to the limits of the drive system. The spindle load meter can be used to monitor tool wear, as an increase in load over time can be a sign of tool wearand indicate that it is time to re-sharpen or change tools, and can also be usedto modify programs to improve material removal rates while limiting the risk of tool breakage.

	

3.1.2  Workpiece material

A low alloy steel ( DIN  42CrMo4 ), with hardness, length and diameter of  180 HB,174 mm,78  mm respectively, has been used as a work material.
 The turned length is 131 mm,  and the chemical composition is given in Table3.2 
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Fig.3.2 Work piece material

Table 3. 2 Chemical Composition of Work piece Material (weight %)
	Carbon
(C) %
	Silicon
(Si) %
	Manganese
(m n) %
	Phosphorus
(P) %
	Sulphur (S) %
	Chrome
(Cr) %
	Molybdenum
( Mo) %

	0.38-0.45
	0.40
	0.6-0.90
	.035
	0.035
	0.90-1.2
	0.15-0.30






3.1.3  Work design
1.select kind of material and dimensions (Initialdiameter78mm,final diameter 38mm, the 
long of work piece174mm,turned length 131mm).
2.prepare the specimen with the dimensions.
3. set up the machine and choose the cutting tool type
[image: C:\Users\TOSHIBA\Desktop\صور المشروع\IMG_0931.jpg]
Fig.3.3. set up the machine program 

4.apply the final table with the level of variables (feed, depth of cut, cutting speed)
5.measure the flank wear regarding to the cutting every 5minutes.'

3.1.4  Insert bit material 

A titanium based cemented carbide with increased contents ofTiN and the binder-phase which results in improved toughness. Combined with the typical advantages of cermet grades such as good resistance to oxidation notch wear and smearing, CT 525 is an excellent grade for finishing and semi-finishing at moderate cutting speed and low to medium feeds of low alloyed and alloyed steels.
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Fig.3.4 Insert bit material

3.1.5 Code key for the insert( CCMT 12 04 04 –UF    525 )
Figure.3.2Shows some information about the insert geometry .
[image: ]
Fig3.5 Insert geometry

3.1.6Tool holder

Tool holder is a tool used to rigidly hold a cutting insert in place during machining. Toolholders are classified so that they can be paired with the correct style of insert. The description of used tool holder are summarized in figure (3.3 ), and figure (3.4 ) shows a photo of the used the insert and tool holder.


[image: ]
Fig 3.6 Tool holder description
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Fig 3..7 Tool insert with tool holder





3.1.7Cutting fluid


Ultracut 250HW has been used as a cutting fluid, it has the following specifications :
· Formulated for hard water conditions ( above 250 ppm  ).
· Low foaming, it is designed for light to medium cutting operations on ferrous and non-ferrous metals.
· Contains a high percentage of refined mineral oils affording high degree of residual corrosion protection and lubricity whilst machining.
· Rejects tramp oil and forms a milky emulsion when mixed with water.
· Dilution between 15:1 and 35:1

3.1.8Wear criterion

[bookmark: _Toc2846747][bookmark: _Toc7502006][bookmark: _Toc8302885][bookmark: _Toc8303306]All of the experiments were started with a new cutting edge. Depending on the cutting conditions and wear rate, machining was stopped at various intervals of time to record the wear of the insert. Flank wear has been considered as the criteria for tool failure and the wear was measured by a micrometer,the insert rejected when an average flank wear reaches 0.5 mm was recorded. [12]

3.1.9 Identification and limits of the process variables 

The following independently controllable process parameters were identified to carry out the experiments: rotational speed (N), feed (F) and depth of cut (D). , Trial runs were carried out to decide which type of insert used . The working range was decided based on some preliminary tests, and with the advice of head of turning workshop.
: the original value of the parameter













Table3.3Process Control Parameters and Their Levels
	Parameter
	Notation
	Units
	Levels

	
	
	
	1
	2
	3

	A  speed
	N
	m/rev
	120
	220
	320

	BFeed
	F
	Mm/rev
	0.3
	0.6
	0.9

	CDepth of cut
	D
	mm
	0.7
	1.4
	2.1



	
3.2  Experiments Design
Use of Orthogonal Array implies that we cannot or ought not study interactions between control factors. We include only control factors that do not interact with each other, say A, B, C and D. 
	This is shown inTable 3.4 (use L9 array)
Table 3.4 L9 Array
[image: Orth an 3.JPG]








[image: {SN_{\color{red}P3,1}}=\frac{(S_{N1}+S_{N6}+S_{N8})}{3}\,\!]                              (3.1)


[image: {SN_{\color{blue}P3,2}}=\frac{(S_{N2}+S_{N4}+S_{N9})}{3}\,\!]( 3.2)

[image: {SN_{\color{green}P3,3}}=\frac{(S_{N3}+S_{N5}+S_{N7})}{3}\,\!](  3.3)
Once these SN ratio values are calculated for each factor and level, they are tabulated as shown below and the range R (R = high SN - low SN)of the SN for each parameter is calculated and entered into the table. The larger the R value for a parameter, the larger the effect the variable has on the process. This is because the same change in signal causes a larger effect on the output variable being measured.
Table 3.5 Relationship BetweenRank of Level
[image: Orth an 4.JPG]


3.3 Effect Parameters of  Tool Life Model Using the Taguchi Approach and Response Surface Methodology
		
The objective of this research is to compare the cutting parameters of turningoperation the work pieces ofby finding low alloy steel ( DIN  42CrMo4 ),)  the longest
tool life by Taguchi methods and Response SurfaceMethodology: RSM. This research is to test the collectingdata by Taguchi method. The analyses of the impact







Table 3.6 parameters of Tool Life Model.
	
Std
	
Run
	Factor 1
A:Speed
m/min
	Factor 2
B:Feed
mm
	Factor 3
C:Depth
mm
	Response 1
Tool l
min

	
	
	
	
	
	RUN1
	RUN2
	RUN3
	AVREG

	8
	1
	320
	0.6
	0.7
	4.48
	5.25
	5.31
	5.01

	6
	2
	220
	0.9
	0.7
	20
	18.5
	21
	19.5

	9
	3
	320
	0.9
	1.4
	5.1
	4
	4.5
	4.5

	5
	4
	220
	0.6
	2.1
	16.6
	15.9
	17
	16.5

	1
	5
	120
	0.3
	0.7
	30
	28.4
	29
	29.13

	2
	6
	120
	0.6
	1.4
	29
	28.5
	27
	28.16

	3
	7
	120
	0.9
	2.1
	28.3
	27.2
	29
	28.1

	7
	8
	320
	0.3
	2.1
	5.1
	4.5
	4
	4.53

	4
	9
	220
	0.3
	1.4
	19.9
	20
	20.3
	20.0










[image: C:\Users\toshiba\Desktop\Design of experiments via taguchi methods  orthogonal arrays - ControlsWiki_files\RavellaDiagram.JPG]
Fig.3.5A detailed Description of The execution of These steps Will be Discussed next.
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