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Tool No.1 Cutting Speed 37.5% m/min n =315 pm Mat.Dia. 38 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.008 1 0.006 0.009 0.005 1 0.008 0.009 0.005 1 0.006 0.01 0.005
2 0.006 0.008 0.006 2 0.006 0.009 0.005 2 0.006 0.009 0.005 2 0.008 0.01 0.004
3 0.006 0.008 0.006 3 0.006 0.009 0.005 3 0.006 0.009 0.005 3 0.008 0.01 0.004
Deflec.Ave] 0.006 0.008 0.006 |Deficc.Ave| 0.006 0.009 0.005 |Deflec.Ave] 0.008 0.008 0.005 |Deflec.Ave] 0.006 0.01 0.00433
Force, kg | 14.9153 | 5.86387 | 9.76744 | Force, kg | 14.9153 | 6.59686 | 8.13953 | Force, kg | 14.9153 6.59686 | B8.13953 | Force, kg | 14.9153 | 7.32984 | 7.05426
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 8 Point 7 Point 8 | Average Back 6.59686 kg
1 6.44 6.2 7.9 5.78 6.01 6.65 6.57 5.66 6.40125 Side 8.27519 kg.
2 75 6.32 1.4 6.2 6.74 7.16 6.65 6.66 6.82875 Resultant ke
3 8.36 6.78 4.87 8.7 8.11 8.32 6.67 8.16 7.62125
4 7.74 88 9.77 7.06 9.21 10.09 9.97 8.43 8.88375
Average
Tool No.2 Cautting Speed 35.11 m/min n =315 pm Mat.Dia. 355 mm Cutting Fluid : Soiuble Oit
Material No.1 Material No.2 Material No,3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.01 0.005 1 0.006 0.011 0.004 1 0.006 0.01 0.003 1 0.008 0.01 0.004
2 0.006 0.009 0.005 2 0.006 0.011 0.004 2 0.006 0.01 0.004 2 0.006 0.01 0-004
3 0.006 0.009 0.006 3 0.006 0.011 0.004 3 0.006 0.01 0.003 3 0.006 0.01 0.004
Deflec.Ave{ 0.006 | 0.00933 | 0.00533 [Deflec.Ave| 0.006 0.011 0.004 {Deflec.Ave] 0.006 0.01 0.00333 |Deflec.Ave{ 0.006 0.01 0.004
Foroe, kg | 14.9153 | 6.84119 | 8.68217 | Force, kg | 14.9153 | 8.06283 | 6.51163 | Force, kg | 14.9153 | 7.32984 | 5.42636 | Force, kg | 14.9153 | 7.32984 | 8.51163
Surface Roughness, micron Average  {Vertical | 14.9153 | kg
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 7.39092 kg.
1 7.59 718 1.75 6.22 7.47 3.21 3.23 3.53 5.7725 Side 6.78295 kg.
2 5.95 5.92 3.85 8.05 6.36 6.82 6.06 8.24 6.15625 Resultant kg
3 7.22 10.24 8.99 9.15 9.36 9.6% 9.27 9.08 9.125
4 5.75 5.49 6.63 6.58 5.82 5.84 8.78 5.72 6.0775
Average
Tool No.3 Cutting Speed 32.64 m/min n =315 rpm Mat.Dia. 33 mm Curting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.008 0.009 0.004 1 0.005 0.009 0.004 1 0.005 0.008 0.004 1 0.006 0.009 0.004
2 0.008 0.009 0.004 2 0.005 0.01 0.004 2 0.005 0.008 0.004 2 0.008 0.009 0.004
3 0.008 0.01 0.004 3 0.005 0.009 0.004 3 0.005 0.008 0.004 3 0.006 0.01 0.004
Deflec.Ave] 0.008 | 0.00933| 0.004 |Deflec.Ave] 0.005 | 0.00933( 0.004 |Deflec.Ave] 0.005 0.008 0.004 iDeflec.Ave] 0.006 | 0.00933 | 0.004
Force, kg | 14.9153 | 6.84119 | 6.51163 | Force, kg | 12.4294 | 6.84119 | 6.51163 | Force, ke | 12.4294 | 6.59686 ] 6.51163 § Force, kg | 14.9153 6.84119 ] 6.51163
Surface Roughness, micron Average | Vertical 13.6723 kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 Average Back 6.7801 kg.
1 6.84 8.96 7.1 4.85 5.19 6.86 8.04 4.02 8.2325 Side 6.51183 kg.
2 7.38 71.83 6.99 1.46 6.07 6.32 6.77 6.38 6.89375 Resultant kg.
3 1.67 8.29 6.47 9.58 5.39 6.68 6.97 4.22 6.90825
4 7.85 5.21 5.3 5.5 6.42 6.55 9.05 9.88 6.9075
Tool No.4 Cutting Speed 80.17 m/min n =315 rpm Mat.Dia. 30.5 mm Cutting Fluid : Soluble Ol
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.01 0.006 1 0.006 0.009 0.005 1 0.006 0.009 0.005 1 0.007 0.01 0.005
2 0.006 0.01 0.006 2 0.006 0.009 0.005 2 0.007 0.009 0.005 2 0.007 0.01 0.005
3 0.00¢ 0.01 0.006 3 0.006 0.009 0.005 3 0.007 0.01 0.005 3 0.007 0.01 0.005
Deflec.Ave] 0.006 0.01 0.006 |Deflec.Ave] 0.006 0.009 0.005 |Deflec.Ave{ 0.00667 | 0.00833 | 0.005 |Deflec.Avel 0.007 0.01 0.005
Foroe, kg | 14.9153 ] 7.32984 | 9.76744 | Force, kg | 14.9153 | 6.59686 | 8.13953 | Forcc, kg | 16.5725 | 6.84119 | 8.13953 | Force, kg } 17.4011 | 7.32984 | 8.13953
Surface Roughness, micron Average  {Vertical 15.951 ke.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 7.02443 kg.
1 6.59 5.19 4.3 4.54 4.18 6.42 4.95 4.52 5.08625 Side 8.54651 kg.
2 3.98 3.99 4.01 4.35 4.29 4.47 3.71 4.04 4.105 Resultant kg.
3 5.51 7.46 4.81 6.71 6.24 4.8 6.23 6.88 6.08
4 5.74 4.57 3.48 6.85 9.44 5.53 4.68 4.37 5.5825
Average
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Tool No.5 Cutting Speed 27.69 m/min n =315 ipm Mat.Dia. 28 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 6.007 0.009 0.007 1 0.007 0.008 0.004 1 0.006 0.009 0.005 1 0.006 0.007 0.005
2 0.007 0.009 0.006 2 0.006 0.008 0.006 2 0.006 0.009 0.005 2 0.006 0.007 0.005
3 0.007 0.009 0.006 3 0.006 0.008 0.006 3 0.008 0.009 0.006 3 0.006 0.007 0.006
Deflec.Ave; 0.007 0.009 | 0.00633 [Deflec.Ave] 0.00633 | 0.008 | 0.00533 [Deflec.Ave] 0.006 0.009 | 0.00533 {Deficc.Ave{ 0.006 0.007 | 0.00533
Force, kg | 17.4011 } 6.59686 | 10.3101 | Force, kg | 15.7439 | 5.86387] 8.68217 Force, kg | 14.9153 | 6.59686 | 8.68217 | Force, kg | 14.9153 | 5.13089 8.68217
Surface Roughness, micron Average | Vertical 15.7439 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 6.04712 kg.
1 9.91 10.58 9.05 1.28 6.28 6.03 5.719 7.01 7.7425 Side 9.08915 kg.
2 6.06 512 5.1 6.47 4.94 6 5.28 5.42 5.54875 Resultant kg.
3 5.16 5.95 4.94 5.42 5.36 5.29 5.54 5.28 5.3875
4 5.65 4.87 4.96 5.05 4.79 5.31 4.58 5.29 5.0625
Average
Tool No.6& Cutting Speed 25.22 m/min n =315 pm Mat.Dia. 25.5 mm Curting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.009 0.007 1 0.006 0.009 0.008 1 0.008 0.01 0.005 1 0.006 0.01 0.005
2 0.006 0.009 0.008 2 0.006 0.009 0.008 2 0.008 0.01 0.005 2 0.008 0.01 0.005
3 0.006 0.008 0.007 3 0.006 0.009 0.005 3 0.006 0.01 0.0605 3 0.006 0.01 0.005
Deflec.Ave] 0.006 | 0.00867 | 0.00667 [Ixflec.Ave] 0.006 0.009 | 0.00567 |Deflec.Avey 0.006 0.01 0.005 |Deflec.Avel 0.008 0.01 0.005
Force, kg | 14.9153 | 6.35253 | 10.8527 | Force, kg | 14.9153 | 6.59686 | 9.22481 | Force, kg { 14.9153 7.32984 | 8.13953 | Force, kg | 14.9153 | 7.32984 | 8.13953
Surface Roughness, micron Average |Vertical | 14.9153] kg
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 6.90227 ke
1 6.12 5.98 71 6.34 6.44 7.44 5.41 5.62 6.30625 Side 9.08815 kg.
2 5.42 6.08 8.7 4.56 738 6.26 5.84 6.52 8.085 Resultant kg.
3 725 71.38 1.55 6.35 6.07 5.82 6.28 6.95 6.64375
4 5.89 8,18 5.59 5.94 6.18 6.67 6.21 6.41 6.1275
Tool No.7 Cutting Speed 22.75 m/min n =315 ipm Mat.Dia. 28 mm Catting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.009 0.005 1 0.007 0.01 0.005 1 0.006 0.009 0.004 1 0.006 0.009 0.004
2 0.007 0.009 0.005 2 0.007 0.01 0.004 2 0.007 0.009 0.004 2 0.007 0.01 0.004
3 6.007 0.008 0.005 3 0.007 0.01 0.005 3 0.007 0.009 0.004 3 0.007 0.01 0.004
Deflec.Ave  0.007 0.009 0.005 |Deflec.Ave] 0.007 0.01 0.00467 |Deflec.Ave] 0.00887 | 0.009 0.004 jDeflec.Ave| 0.00667 | 0.00867 | 0.004
Force, kg | 17.4011 | 6.59686 | 8.13953 | Force, kg | 17.4011 | 7.32984 | 7.5969 | Force, kg | 16.5725 ) 6.59686 | 6.51163 Force, kg | 16.6725] 7.08551 | 6.51163
Surface Roughness, micron Average {Vetical | 16.9868 | kg.
Mat.No. { Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.80227 kg.
1 71 1.74 9.56 8.33 9.74 7.48 4.9 5.29 1.5175 Side 7.18992 kg.
2 5.56 4.68 4.34 4.21 4.04 4.31 4.65 4.48 4.53375 Resultant “ kg
3 5.36 5.14 397 5.01 4.29 4.46 5.21 4.74 47725
4 5.98 5.74 4.95 4.51 4.9 4.39 3.97 4.85 4.84875
Tool No.B  Cutting Speed 20.28 m/min  n =815 mpm Mat.Dia. 205 mm Cutting Fluid : Soluble Oil
Materiat No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.01 0.005 1 0.008 0.01 0.006 1 0.007 0.01 0.004 1 0.006 0.01 0.004
2 0.007 0.01 0.005 2 0.008 0.01 0.006 2 0.007 0.01 0.004 2 0.007 0.01 0.004
3 0.007 0.01 0.005 3 0.008 0.01 0.006 3 0.007 0.01 0.004 3 0.007 0.01 0.005
Deflec.Ave]  0.007 0.01 0.005 [Deflec.Ave] 0.008 0.01 0.006 |Deflec.Ave| 0.007 0.01 0.004 |Deficc.Ave] 0.00867 0.01 0.00438
Force, kg | 17.4011{ 7.32984 | 8.13953 | Force, kg | 19.887 | 7.32984 | 9.76744 | Force, kg | 17.4011 | 7.32984 | 6.51163 | Force, kg | 18.5725 7.32984 | 7.05426
Surface Roughness, micron Average | Vertical 17.8154 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point & Point 7 Point 8 | Average Back 7.32984 kg.
1 §.31 6.03 8.21 714 6.33 5.61 5.08 6.53 8.28 Side 7.86822 kg
2 6.33 6.73 5.78 5.69 6.19 5.82 5.96 7.09 6.19875 Resultant kg.
3 6.08 5.83 13 6.89 7.8 7.3 7.09 7.44 6.96625
4 6.62 7.34 6.84 7.65 7.39 6.36 7.86 6.99 7.13125
Average
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Tool No.1 Cutting Speed 37.58  m/min n =315 pm Mat.Dia. 38 mm Cuuting Fluid : Soluble Oil
Mat.No.1 Mat.No.2 Mat.No.3 Mat.No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.005 0.009 0.004 1 0.005 0.008 0.003 1 0.005 0.008 0.004 0.006 0.009 0.004
2 0.005 0.009 0.005 2 0.005 0.008 0.003 2 0.005 0.008 0.004 0.006 0.009 0.004
3 0.006 0.01 0.004 3 0.006 0.008 0.0038 3 0.006 0.008 0.004 0.006 .01 0.004
Deflec.Ave] 0.00533 | 0.00933 | 0.00433 {Deflec.Ave{ 0.00533 | 0.008 0.003 {Deflec.Ave] 0.00533 ] 0.008 0.004 |Deflec.Ave] 0.006 | 0.00933] 0.004
Force, kg | 13.258 | 6.84119 | 7.05426 | Force, kg | 13.258 | 5.86387 | 4.88372 | Force, kg| 13.258 | 5.86387 | 6.51163 | Force, kg | 14.9153 | 6.84119 6.51163
Surface Roughness, micron Average |Vertical 13.6723 kg.
Mat.No, { Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.35253 kg.
1 8.9 8.08 5.65 3.78 7.26 4.67 4.82 6.02 5.895 Side 6.24031 kg.
2 5.65 8.9 5.25 6.89 8.55 7.22 8.92 8.53 6.98875 Resultant kg.
3 7.03 4.9 6.93 6.77 6.98 8.5 8.15 7.08 6.7925
4 4.56 4.9 7.03 5.68 6.16 5.17 6.32 6.83 5.83125
Average
Tool No.2 Cutting Speed 35.11  m/min n =315 ipm Mat.Dia. 355 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.008 0.009 0.005 1 0.005 0.008 0.004 1 0.006 0.009 0.004 0.006 0.009 0.003
2 0.006 0.009 0.005 2 0.005 0.008 0.004 2 0.008 0.008 0.004 0.006 0.009 0.004
3 0.006 0.009 0.005 3 0.006 0.008 0.004 3 0.006 0.008 0.004 0.006 0.009 0.004
Deflec.Ave]  0.006 0.009 0.005 [Deflec.Ave] 0.00533| 0.008 0.004 [Deflec.Ave{ 0.006 | 0.00833| 0.004 |Deflec.Ave] 0.006 0.009 | 0.00367
Force, kg | 14.9153 | 6.59686 | 8.13953 | Force, kg | 13.258 | 5.86387 | 6.51163 | Force, kg 1 4.9153 | 6.1082 | 6.51163 | Force, kg | 14.9153 | 6.59686  5.96899
Surface Roughness, micron Average  |Vertical | 14.5009 | kg
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.29145 kg.
1 5.25 4.17 5.57 10.34 7.87 8.43 7.87 7.48 71225 Side 5.78295 kg.
2 74 9.66 7.35 8.22 5.29 179 9.98 9.41 8.15125 Resultant kg
3 9.41 9.94 8.03 7.93 9.16 9.2 8.49 8.84 8.8875
4 8.18 5.71 5.09 4.73 4.42 5.66 5.12 4.64 5.44375
Average
Tool No.3 Cutting Speed 32.64 m/min n =315 ipm Mat.Dia. a8 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Matcrial No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Vertical Back Side
1 0.005 0.01 0.004 1 0.006 0.008 0.005 1 0.005 0.006 0.004 0.006 0.009 0.005
2 0.006 0.01 0.005 2 0.006 0.006 0.005 2 0.008 0.006 0.005 0.008 0.009 0.005
3 0.006 0.01 0.004 3 0.0086 0.006 0.005 3 0.006 0.006 0.005 0.006 0.009 0.005
Deflec.Ave] 0.00567 0.01 0.00433 [Deflec.Ave] 0.006 0.006 0.005 {Deflec.Ave| 0.00567| 0.006 | 0.00467 [Deflec.Ave] 0.006 0.009 0.005
Force, kg | 14.0866 § 7.32984 | 7.05426 | Force, kg | 14.9153 | 4.39791 | 8.13953 | Force, kg | 14.0866 4.39791| 7.5969 | Force, kg | 14.9153 | 6.59686 | 8.13953
Surface Roughness, micron Average {Vertical 14.5009 ke.
Mat.No. | Point1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.68063 kg.
1 8.14 8.27 8.18 9.24 8.49 4.05 1.78 7.67 1.7275 Side 7.73256 kg.
2 7.23 81 8.32 8.22 8.52 8.87 7.58 8.09 8.11 Resultant u kg.
3 7.65 7.82 8.4 1.87 8.61 7.06 8.71 8.47 7.82375
4 6.74 5.23 5.91 5.02 6.31 7.31 5.78 6.41 6.08875
Tool No.4 Cutting Speed 30.17  m/min n = 315 ipm Mat.Dia. 30.5 mm Catting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Vertical Back Side
1 0.007 0.008 0.004 1 0.006 0.008 0.004 1 0.006 0.009 0.004 0.007 0.008 0.004
2 0.008 0.008 0.004 2 0.006 0.008 0.005 2 0.006 0.009 0.004 0.007 0.009 0.004
3 0.007 0.008 0.004 3 0.006 0.009 0.004 3 0.006 0.009 0.004 0.007 0.008 0.004
Deflec.Ave] 0.00667 | 0.008 0.004 |Deflec.Ave] 0.006 | 0.00833 | 0.00433 [Deflec.Ave] 0.006 0.009 0.004 |Deflec.Ave] 0.007 | 0.00833| 0.004
Force, kg | 16.5725 | 5.86387 | 6.51163 | Force, kg | 14.9153 | 6.1082 | 7.05426 | Force, kg | 14.9153 | 6.59686 | 6.51163 Force, kg | 17.4011 | 6.1082 | 6.51163
Surface Roughness, micron Average  (Vertical | 15.951 ke
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point § Point & Point 7 Point 8 | Average Back 6.16928 kg.
1 6.88 8.11 9.14 5.81 6.65 5.69 6.68 8.17 7.14125 Side 6.64729 kg.
2 7.83 6.56 5.82 6.31 8.76 5.83 5.09 713 8.67875 Resultant kg.
3 6.03 6.01 5.16 4.57 5.61 5.26 511 5.94 5.46125
4 6.8 5.56 5.79 5.64 5.43 5.05 5.7 6.09 5.75875
Average
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ToolNo.5  Cutting Speed 27.69 m/min  n=315mpm Mat.Dia. 28 mm Cutting Fluid : Soluble Ol
Material No.1 Material No.2 Material No.3 Material No.4
Point | Vertical | Back Side Point | Vertical | Back Side Point | Vertical | Back Side Point | Vertical [ Back Side
1 0.007 | 0.008 | 0.004 1 0.006 | 0.009 | 0.004 1 0.006 | 0.009 | 0.004 1 0.006 | 0.009 | 0.004
2 0.007 | 0.008 | 0.004 2 0.006 | 0.00¢ | 0.003 2 0.006 | 0.009 | 0.005 2 0.006 | 0.009 | 0.004
3 0.006 | 0.008 | 0.004 3 0.006 | 0009 | 0.003 3 0.006 | 0.009 | 0.004 a 0.006 | 0.009 | 0.004
Deflec.Ave] 0.00667] 0.008 | 0004 |Deflec.Ave] 0.006 | 0009 | 0.00333 [Deflc.Ave] 0006 | 0.009 | 0.00433 [Deflec.Ave] 0.006 | 0.009 | 0.004
Foroe, ke | 16.5725 | 5.86387 | 6.51163 | Foroc, kg | 14.9153 | 6.59686 | 5.42636 | Force, kg | 14.9153 | 6.59686 | 7.05426 | Force, kg | 14.9153 | 6.59686 | 6.51163
Surface Roughness, micron Average |Vertical | 15.3296] kg
MatNo. | Point1 | Point2 | Point3 | Point4 | Point5 | Point® | Point7 | Point8 | Average Back 6.41361] kg
1 5.05 5.4 5.72 6.26 6.43 6.13 6.01 7.14 | 6.0175 Side 6.37597 | kg
2 6.14 6.71 4.82 5.12 4.24 5.84 6.3 5.14 | 5.53875 Resultant ke-
3 6.34 5.9 4.8 5.48 4.51 6.08 5.47 7.35
4 5.65 5.23 5.23 5.65 6.31 6.04 5.74 6.24
Average
Tool No.6  Cutting Speed 25.22 m/min 0 =315 pm MaDia.  25.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point | Vertical | Back Side Point | Vemical | Back Side Point | Vertical { Back Side Point | Vertical | Back Side
1 0.007 | 0.007 | 0.005 1 0.006 | 0008 | 0.004 1 0.006 | 0009 | 0.004 1 0.006 | 0.009 | 0.005
2 0.007 { 0.007 | 0.004 2 0.006 | 0.008 | 0.004 2 0.007 | 0.003 | 0.004 2 0.006 | 0009 | 0.005
3 0.007 | 0.007 | 0.005 3 0.006 | 0.008 | 0004 3 0.007 | 0.000 | ©0.004 3 0.007 | 0.009 | 0.005
Defiec.Avel 0.007 | 0.007 | 0.00467 [Defiec.Ave] 0.008 | 0.008 | 0.004 |Deflec.Ave] 0.00667| 0.009 | 0.004 [Deflec.Ave{ 0.00633| 0.009 | 0.005
Foroe, kg | 17.4011 | 5.13089 | 7.5969 | Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 16.5725 | 6.59686 | 6.51163 | Foroe, kg [ 15.7439 | 6.59686 | 8.13953
Surface Roughness, micron Average |Vertical | 16.1582| kg
MatNo. | Point1 | Point2 | Point3 | Point4 | Point5 | Point& | Point7 | Point8 [ Average Back 6.04712| kg
1 8.25 4.82 6.29 5.47 5.36 5.85 5.45 5.07 5.57 Side 718992 kg
2 6.73 5.41 5.58 6.41 5.71 6.89 5.55 6.57 | 611375 Resultant
3 5.53 5.45 5.41 6.78 5.06 6.98 5.83 6.21 | 5.90625
4 5.86 5.47 5.96 5.33 6.14 5.93 5.09 68 | s.s225
Tool No.?  Cutting Speed 22.75 m/min  n= 315 pm Mat.Dia. 23 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point | Verical | Back Side Point | Verical | Back Side Point | Vertical | Back Side Point | Vertical | Back Side
1 0.006 | 0.008 | 0.004 1 0.006 | 0.008 | 0.004 1 0.007 | 0.009 | 0.004 1 0.006 | 0.009 | 0005
2 0.006 | 0.008 | 0.004 2 0.006 | 0.008 | 0.004 2 0007 | 0009 | 0.004 2 0.006 | 0.009 | 0.004
3 0.006 | 0008 | 0.004 3 0.007 | 0009 | 0.004 3 0.007 | 0.009 | 0.004 3 0.006 | 001 | 0.004
Deflec.ave] 0.006 | 0.008 | 0.004 [Defec.Ave| 0.006331 0.00833| 0.004 [Deflec.ave] 0.007 | 0.009 | 0.004 [Deflec.ave] 0.006 | 0.00933 | 0.00433
Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, ke | 15.7439 | 6.1082 | 6.51163 | Force, kg | 17.4011 | 6.59686 | 6.51163 | Foroe, kg | 14.9153 | 6.84119 | 7.05426
Surface Roughness, micron Average [Verical | 15.7439| kg
MatNo. | Point1 | Point2 | Point3 | Point4 | Point5 | Point6 | Poimt7 | Point8 | Average Back 6.95258| kg
1 5.28 5.8 5.03 6.72 6.9 7.51 6 6.5 | 62175 Side 6.64729 | kg
2 6.56 6.92 6.54 5.77 6.11 6.6 8.91 7.68 | 6.63625 Resultant
3 8.43 8.33 6.91 6.43 5.91 5.76 6.46 7.03 | 6.9075
4 6.72 717 6.42 7.08 7.04 8.03 5.99 721 | 6.9575
Average
Tool No.B  Cutting Speed 2028 m/min =315 pm MaDia.  20.5 mm Cutting Fluid : Soluble Oil
Material No.1 Matcrial No.2 Material No.3 Material No.4
Point | Vertical | Back Side Point | Vertical | Back Side Point | Vertical | Back Side Point | Vertical | Back Side
1 0.007 | 0.007 | 0.005 1 0.006 | 0008 | 0.004 1 0.007 | 0.008 | 0.004 1 0.007 | 0.008 | 0.004
2 0.007 | 0.008 | 0.005 2 0.006 | 0.008 | 0.004 2 0.007 | 0.008 | 0.004 2 0.007 | 0008 | 0.004
3 0.007 | 0.008 | 0.005 3 0.007 | 0.008 | 0.004 3 0.007 | 0008 | 0.004 3 0.007 | 0.008 | 0.005
Deflec.Ave] 0.007 | 0.00767 | 0.005 [Deficc.ave] 0.00633 [ 0.008 | 0.004 |Defec.ave] 0.007 | 0.008 | 0.004 [Deflec.ave] 0.007 | 0.008 | 0.00433
Force, kg | 17.4011 | 5.61955 | 8.13953 | Force, kg | 15,7439 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 5.86387 | 6.51163 | Foree, kg | 17.4011 | 5.86387 [ 7.05426
Surface Roughness, micron Average |Vertical | 16.9868 | kg
MatNo. | Point1 | Point2 | Point3 | Point4 | Points | Point6 | Point7 | Point8 | Average Back 5.80279 [ ke
1 4.92 5.99 5 6.71 6.12 5.59 5.6 6.65 | 5.8225 Side 7.05426 | ke
2 6.38 6 6.18 6.25 6.68 6.41 6.97 7.07 | 6.4925 Resultant
3 8.34 7.92 7.97 6.87 6.16 7.17 7.47 7.77 | 7.45875
4 7.5 6.97 6.43 7.82 6.92 7.74 7.93 7.5 | 7.85125

Average
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Tool No.1 Cutting Speed 37.59 m/min n =315 ipm Mat.Dia. 38 mm Cutting Fluid : Solubie Oil
Material No.1 Material No.2 Material No.3 Matedial No.4
Point Vertical Back Side Point Vertical Back. Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.009 0.005 1 0.006 0.008 0.004 1 0.006 0.008 0.004 1 0.006 0.008 0.004
2 0.006 0.009 0.005 2 0.008 0.008 0.004 2 0.006 0.008 0.004 2 0.006 0.009 0.004
3 0.006 0.009 0.005 3 0.007 0.007 0.005 3 0.006 0.008 0.004 3 0.007 0.009 0.004
Deflec.Ave.| 0.006 0.009 0.005 [Deflec.Ave.| 0.00633 | 0.00767 | 0.00433 Deflec.Ave.l 0.006 0.008 0.004 [Deflec.Ave] 0.00633 { 0.00867 { 0.004
Force, kg | 14.9153 | 6.59686 | 8.13953 | Force, kg | 15.7432 | 5.61955 7.05426 | Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 15.7439 6.35253 | 6.51163
Surface Roughness, micron Average |Vertical | 15.3286 | kg
Mat.No. Point 1 Point 2 Point 3 Poinot 4 Point § Point 6 Point 7 Point 8 | Average Back 6.1082 kg.
1 4.89 5.89 5.72 6.78 5.27 5.09 5.67 6.69 5.75 Side 05426 k;
2 8.42 9.19 6.83 5.01 5.63 8.95 9.22 7.81 7.6325 Resultant
3 7.84 4.16 5.3 6.75 7.76 4.32 5.75 6.75 6.07875
4 712 4.69 5.53 6.44 5.61 5.15 6.1 5.11 5.71875
Tool No.2 Cutting Speed 35.11 m/min n =315 pm Mat.Dia. 355 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.008 0.009 0.005 1 0.006 0,006 0.004 1 0.006 0.006 0.004 1 0.006 0.007 0.003
2 0.007 0.009 0.004 2 0.006 0.006 0.004 2 0.006 0.006 0.003 2 0.007 0.008 0.004
3 0.007 0.009 0.005 3 0.006 0.006 0.004 3 0.006 0.006 0.004 3 0.007 0.008 0.004
IDeflec. Ave.| 0.00667 | 0.009 | 0.00467 [Deflec.Ave| 0.006 0.006 0.004 [Deflec.Ave| 0.006 0.006 | 0.00367 [Deflec.Ave| 0.00667 | 0.00767 | 0.00367
Force, kg | 16.5725 | 6.59686 | 7.5969 | Force, kg | 14.9153 | 4.39791 6.51163 | Force, kg | 14.9153 | 4.39791 | 5.96899 | Force, kg | 16.5725 | 5.61955 5.96889
Surface Roughness, micron Average  {Vertical 15.7439 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point & Point 7 Point 8 | Average Back 5.25305 kg.
1 1.6 8.98 713 1.74 9.72 9.26 6.13 6.22 7.8475 Side 6.51163 kg.
2 7.62 6.57 8.44 8.14 9.32 8.28 8.37 6.05 7.84875 Resultant
3 6.92 7.24 717 17.37 6.74 5.37 7.14 7 6.86875
4 5.87 5.26 5.95 5.86 4.36 8.06 9.03 9.25 6.705
Average
Tool No.3 Cutting Speed 32.64 m/min n = 315 rpm Mat.Dia. 33 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.004 1 0.006 0.008 0.004 1 0.006 0.008 0.004 1 0.007 0.009 0.005
2 0.006 0.007 0.003 2 0.006 0.008 0.004 2 0.006 0.009 0.004 2 0.007 0.009 0.005
3 0.006 0.007 0.003 3 0.006 0.008 0.004 3 0.006 0.009 0.004 3 0.007 0.009 0.005
[Deflec.Ave.| 0.006 0.007 | 0.00333 Deflec.Ave.| 0.006 0.008 0.004 [Deflec.Ave 0.006 | 0.00867 | 0.004 [Deflec.Aveq 0.007 0.009 0.005
Force, kg | 14.9153 | 5.13089 | 5.42636 | Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 14.9153 | 6.35253 | 6.51163 | Force, kg | 17.4011 | 6.59686 { 8.13953
Surface Roughaess, micron Average |Vertical | 15.5367 kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.98604 kg.
1 6.46 7.44 7.65 7.92 8.56 8.08 8.14 8.64 7.86125 Side 6.64729 kg.
2 5.8 6.58 6.14 6.94 114 7.56 8.2 7.18 6.9425
3 5.95 8.5 6.86 6.12 17.87 8.83 7.55 5.77 7.18125
4 8.03 7.46 7.11 8.98 7.31 7.62 6.39 7.42 7.54
Average
Tool No.4 Cutting Speed 30.17 m/min 0o =315 ipm Mat.Dia. 305 mm Custing Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.009 0.005 1 0.006 0.008 0.004 1 0.006 0.008 0.004 1 0.006 0.007 0.004
2 0.006 0.009 0.004 2 0.006 0.008 0.004 2 0.006 0.008 0.004 2 0.007 0.008 0.004
3 0.006 0.008 0.004 3 0.006 0.008 0.004 3 0.007 0.008 0.004 8 0.006 0.008 0.004
[Deflec.Ave 0.006 | 0.00867 | 0.00433 [Deflec.Ave| 0.006 0.008 0.004 [Deflec.Ave.| 0.00633 0.008 0.004 Deflec.Ave.f 0.00633 | 0.00767 0.004
Force, kg | 14.9153 | 6.35253 | 7.05426 | Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 15.7439 | 5.86387 | 6.51163 | Force, kg | 15.7439 | 5.61955 | 6.51163
Surface Roughness, micron Average | Vertical 15.3296 Xg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 5.92496 kg.
1 6.15 4.96 5.31 6.53 8.5 8.67 4.44 4.27 6.10375 Side 6.64729 kg-
2 8.78 6.81 5.85 4.43 4.62 4.96 5.07 5.09 5.70125 Resultant
3 8.48 6.35 6.8 5.89 5.05 6.9 5.27 5.77 6.31375
4 6.27 5.27 4.76 7.12 5.34 9.16 9.85 6.02 6.72375
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Tool No.5 Cutting Speed 27.69 m/min n = 315 ipm Mat.Dia. 28 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.006 0.008 0.005 1 0.006 0.008 0.004 1 0.006 0.01 0.004
2 0.006 0.008 0.005 2 0.006 0.008 0.004 2 0.006 0.008 0.004 2 0.006 0.01 0.004
3 0.006 0.008 0.005 3 0.006 0.01 0.005 3 0.006 0.008 0.004 3 0.006 0.01 0.004
[Deflec.Ave| 0.006 0.008 0.005 [Deflec.Ave.] 0.006 | 0.00867 | 0.00467 Deflec.Ave.] 0.006 0.008 0.004 [Deflec.Ave| 0.006 0.01 0.004
Force, kg | 14.9153 | 5.86387 | 8.13953 | Force, kg | 14.9153 | 6.35253 | 7.5969 | Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg 14.9153 | 7.32984 { 6.51163
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 6.35253 kg.
1 5.73 7.22 7.02 7.18 7.75 7.98 8.29 8.91 7.51 Side 7.18992 kg.
2 5.26 4.66 4.75 5.34 515 5.38 5.31 4.85 5.0875
3 5.73 4.33 4.72 4.81 5.24 5.23 4.83 4.95 4.9925
4 4.21 5.14 4.39 5.18 4.24 5.21 4.51 4.34 4.6525
Average
Tool No.& Cutting Speed 25.22 m/min o =315 pm Mat.Dia. 255 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Verticat Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.009 0.006 1 0.007 0.009 0.005 1 0.006 0.009 0.005 1 0.007 0.009 0.005
2 0.007 0.009 0.005 2 0.007 0.009 0.005 2 0.007 0.01 0.005 2 0.007 0.009 0.005
3 0.007 0.009 0.005 3 0.007 0.009 0.005 3 0.007 0.01 0.005 3 0.007 0.009 0.005
flec.Ave] 0.007 0.008 | 0.00533 [Deflec.Ave.| 0.007 0.009 0.005 |[Deflec.Ave,f 0.00667 | 0.00967 | 0.005 [Deflec.Ave] 0.007 0.009 0.005
Force, kg | 17.4011 | 6.59686 | 8.68217 | Force, kg | 17.4011 | 6.59686 | 8.13953 | Force, kg | 16.5725 | 7.08551 | 8.13953 | Force, kg | 17.4011 | 6.59686 8.13953
Surface Roughness, micron Average | Vertical 17.194 kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point & Point 7 Point 8 { Average Back 6.71902 kg.
1 8.11 8.16 7.7 7.55 6.44 6.98 8.67 8.51 7.69875 Side 8.27519 kg.
2 7.41 6.98 6.58 6.34 7.16 6.89 8.25 1.78 7.17375 { Resultant
3 7.6 6.11 7.7 6.03 8.01 8.02 6.74 8.16 7.26625
4 7.51 6.81 8.54 7.48 6.48 6.27 7.23 6.78 6.8875
Average
Tool No.7 Cutting Speed 22.75 m/min n =315 ipm Mat.Dia. 28 mm Cutting Fluid : Soluble Oil
Material No.1 Materiat No.2 Material No.3 Material No.4
Point Vetical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.004 1 0.007 0.008 0.004 1 0.007 0.009 0.004 1 0.007 0.009 0.004
2 0.006 0.008 0.004 2 0.007 0.008 0.004 2 0.007 0.009 0.004 2 0.007 0.01 0.004
3 0.006 0.008 0.004 3 0.007 0.008 0.004 3 0.007 0.01 0.004 3 0.007 0.01 0.004
[Deflec.Ave.| 0.006 0.008 0.004 [Deflec.Ave.| 0.007 0.008 0.004 {Deflec.Ave] 0.007 | 0.00933 | 0.004 iDeflec.Ave] 0.007 | 0.00967 0.004
Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 6.84119 | 6.51163 | Force, kg | 17.4011 | 7.08551 | 6.51163
Surface Roughness, micron Average |Vertical | 16.7797 | kg
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.41361 kg.
1 6.94 7.27 6.54 5.07 6.3 7.88 7.54 6.61 6.76875 Side 6.51163 kg.
2 7.68 6.96 713 6.73 7.28 6.44 6,48 6.65 6.91875 Resultant
3 6.81 6.93 6.6 5.69 5.93 6.64 6.99 5.87 6.4325
4 6.48 7.29 7.27 6.55 7.33 8.14 5.37 6.17 6.825
Tool No.8 Cutting Speed 20.28 m/min o = 315 rpm Mat.Dia. 205 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.008 0.004 1 0.007 0.009 0.005 1 0.007 0.009 0.004 1 0.007 0.01 0.005
2 0.007 0.008 0.004 2 0.007 0.009 0.004 2 0.007 0.008 0.004 2 0.007 0.01 0.004
3 0.007 0.008 0.004 3 0.007 0.009 0.004 3 0.007 0.009 0.005 3 0.007 0.01 0.004
Deflec.Ave.f 0.007 0.008 0.004 [Deflec.Ave 0.007 0.009 | 0.00433 [Deflec.Ave 0.007 0.008 { 0.00433 [Deflec.Ave.| 0.007 0.01 0.00433
Force, kg | 17.4011 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 6.59686 | 7.05426 | Force, kg | 17.4011 | 6.59686 | 7.05426 | Force, kg | 17.4011 | 7.32984 | 7.05426
Surface Roughness, micron Average |Vertical | 17.4011 kg.
Mat.No. Point 1 Point 2 Point 3 Poin: ¢ Point § Point 6 Point 7 Poini 8 | Average Back 6.59686 kg.
1 5.99 5.57 5.31 4.55 4.11 4.07 4.28 5.2 4.885 Side 6.9186 kg.
2 5.72 6.74 5.16 5.84 5.2 5.24 5.12 6.18 5.65 Resultant
3 5.79 3.89 5.81 4.85 4.78 5.12 4.49 4.92 4.95625
4 6.21 6.47 5.83 5.81 5.22 5.4 5.31 5.08 5.66625
Average
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Tool No.1 Cutting Speed 37.59 m/min n =315 pm Mat.Dia. 38 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.008 0.006 0.004 1 0.006 0.005 0.004 1 0.006 0.008 0.004 1 0.007 0.008 0.005
2 0.006 0.006 0.005 2 0.006 0.005 0.004 2 0.006 0.008 0.004 2 0.007 0.009 0.005
8 0.006 0.006 0.005 3 0.006 0.005 0.004 3 0.007 0.008 0.004 3 0.007 0.009 0.005
[Deflec.Ave,| ©.006 0.006 |} 0.00467 {Deflec.Ave] 0.006 0.005 0.004 lec.Ave.} 0.00633 0.008 0.004 {Deflec.Ave| 0.007 ] 0.00867 0.005
Force, kg | 14.9153 | 4.39791 | 7.5969 | Force, kg | 14.9153 | 3.66492 | 6.51163 | Force, kg | 15.7439 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 6.35253 | 8.13953
Surface Roughness, micron Average | Vertical 15.7439 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Poim 6 Point 7 Point B | Average Back 5.06981 kg.
1 6.88 8.44 7.4 3.89 3.99 3.44 3.44 3.89 5.17125 Side 7.18992 kg.
2 4.92 5.98 4.43 6.63 5.89 5.09 5.13 4.41 5.31 {Resultant
3 1.97 6.76 8.02 8.31 7.83 7.55 7.09 8.76 7.53625
4 6.41 8.61 5.68 5.19 6.19 6.98 6.09 6.34 6.43625
Average
Tool No.2 Cutting Speed 35.11 m/min n =315 pm Mat.Dia. 35.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vetical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.007 0.005 1 0.006 0.006 0.004 1 0.006 0.00% 0.004 1 0.007 0.009 0.005
2 ©.007 0.007 0.006 2 0.006 0.006 0.004 2 0.006 0.008 0.004 2 0.007 0.009 0.004
3 0.007 0.007 0.006 3 0.006 0.006 0.004 3 0.006 0.008 0.004 3 0.007 0.009 0.004
IDeflec.Ave| 0.007 0.007 0.00567 [Deflec.Ave.| 0.006 0.006 0.004 [Peflec.Ave,| 0.006 | 0.00833 0.004 [Deflec.Ave 0.007 0.009 § 0.00433
Force, kg | 17.4011 | 5.13089 | 9.22481 | Force, kg | 14.9153 | 4.39791 | 6.51163 | Force, kg 14.9153 { 6.1082 | 6.51163 | Force, kg | 17.4011 | 6.59686 | 7.05426
Surface Roughness, micron Average [ Vertical 16.1582 kg.
Mat.No. | Point 1 Point 2 Poiat 3 Point 4 Poiat § Point 6 Point 7 Point 8 | Average Back 5.55846 kg.
1 8.67 8.84 4.16 7.1 6.19 7.31 7.08 8.06 7.17625 Side 7.32558 kg.
2 4.38 4.75 5.2 5.57 4.3 4.5 4.31 5.9 4.86375
3 5.05 4.01 4.99 5.21 4.29 4.39 377 4.13 4.48
4 8.31 6.16 541 4.62 5.77 5.22 8.68 8.49 6.5825
Average
Tool No.3 Cutting Speed 32.64 m/min n =315 pm Mat.Dia. 33 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.009 0.005 1 0.007 0.008 0.004 1 0.007 0.008 0.004 1 0.006 0.008 0.004
2 0.007 0.009 0.005 2 0.007 0.008 0.005 2 0.007 0.009 0.004 2 0.006 0.008 0.004
3 0.007 0.009 0.005 3 0.007 0.008 0.005 3 0.007 0.009 0.004 3 0.007 0.008 0.004
iDeflec.Ave| 0.007 0.009 0.005 [Deflec.Ave.| 0.007 0.008 | 0.00467 ec.Ave.] 0.007 | 0.00867 | 0.004 (Deflec.Ave] 0.00633 | 0.008 0.004
Force, kg | 17.4011 | 6.59686 | 8.13953 | Force, kg | 17.4011 | 5.86387 | 7.5969 | Force, kg| 17.4011 | 6.35253 6.51163 | Force, kg | 15.7439 | 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical 16.9868 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.16928 kg.
1 6.44 5.25 5.16 5.3 4.57 5.19 4.81 6.81 5.44125 Side 7.18992 kg.
2 6.3 155 9.67 6.37 5.96 5.14 6.38 9.47 7.105
3 6.26 4.85 5.25 4.92 4.61 5.17 5 5.59 5.20625
4 6.14 5.57 € 4.23 5.46 5.82 5.63 6.18 5.62875
Tool No.4 Cutting Speed 30.17 m/min n =315 ipm Mat.Dia. 305 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Poiat Vertical Back Side
1 0.007 0.007 0.005 1 0.006 0.008 0.005 1 0.007 0.01 0.004 1 0.006 0.008 0.004
2 0.007 0.007 0.005 2 0.006 0.008 0.004 2 0.007 0.01 0.004 2 0.006 0.008 0.004
3 0.007 0.008 0.005 3 0.006 0.009 0.004 3 0.007 0.01 0.004 3 0.007 0.008 0.004
Deflec.Aved 0.007 | 0.00733 0.005 [Deflec.Ave] 0.006 | 0.00867 | 0.00433 Peflec.Ave.l 0.007 0.01 0.004 |Deflec.Ave| 0.00633 | 0.008 0.004
Force, kg | 17.4011 | 5.37522 | 8.13953 | Force, kg | 14.9153 | 6.35253 | 7.05426 | Force, kg | 17.4011 | 7.32984 6.51163 | Force, kg | 15.7439 { 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical 16.3653 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point § Point Point 7 Point 8 | Average Back 6.23037 kg.
1 6.01 8.2 9.18 7.82 7.56 8.76 8.54 8.72 8.09875 Side 7.05426 kg.
2 6.12 9.48 T.47 6.34 5.38 5.4 5.29 5.84 6.415 Resultant
3 8.59 6.84 8.34 7.51 7.92 8.7 .72 7.29 7.86375
4 7.86 7.47 7.11 743 7.3 8.01 7.7 8.22 7.63875
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Tool No.5 Cutting Speed 27.69  m/min n =315 mpm Mat.Dia. 28 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.007 0.006 1 0.007 0.008 0.004 1 0.006 0.008 0.004 1 0.007 0.008 0.004
2 0.007 0.007 0.005 2 0.007 0.009 0.004 2 0.006 0.008 0.004 2 0.007 0.008 0.004
3 0.007 0.007 0.005 3 0.007 0.009 0.004 8 0.007 0.008 0.004 3 0.007 0.008 0.004
IDeflec.Ave.| 0.007 0.007 | 0.00533 flec.Aved 0.007 | 0.00867 0.004 {Deflec.Ave.| 0.00633 | 0.008 0.004 [Deflec.Ave| 0.007 0.008 0.004
Force, kg | 17.4011 | 5.13089 | 8.68217 | Force, kg | 17.4011 | 6.35253 6.51163 | Force, kg | 15.7439 | 5.86387 | 6.51163 | Force, kg | 17.4011 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical 16.9868 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 5.80279 kg.
1 5.82 6.62 5.56 8.34 8.38 6.41 5.48 6.28 6.61125 Side 7.05426 k;
2 6.87 6.3 5.97 7.33 8.57 9.32 7.78 8.11 7.53125 Resultant
3 6.69 6.85 6.65 6.33 7.16 6.29 5.01 5.8 6.3475
4 6.64 5.97 8.08 5.61 4.34 4.68 4.66 5.49 5.43375
Average
Tool No.6 Cutting Speed 25.22 m/min n =315 rpm Mat.Dia. 25.5 mm Cutting Fluid : Sotuble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.007 0.006 1 0.007 0.008 0.005 1 0.007 0.008 0.004 1 0.007 0.009 0.004
2 0.006 0.008 0.006 2 0.007 0.008 0.005 2 0.007 0.008 0.005 2 0.007 0.008 0.004
3 0.007 0.008 0.006 3 0.007 0.008 0.004 3 0.007 0.008 0.005 3 0.007 0.008 0.004
[Deflec.Ave.] 0.00667 | 0.00767 0.006 {Deflec.Aveq 0.007 0.008 | 0.00467 [Deflec.Ave,| 0.007 0.008 | 0.00467 [Deflec.Ave| 0.007 0.009 0.004
Force, kg | 16.5725 | 5.61955 | 9.76744 | Force, kg § 17.4011 | 5.86387 | 7.5969 | Force, kg 17.4011 | 5.86387 | 7.5969 } Force, kg | 17.4011 | 6.59686 | 6.51163
Surface Roughness, micron Average | Vertical 17.194 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.98604 kg.
1 6.83 6.14 3.97 5.02 5.56 4.95 4.84 5.81 5.3275 Side 7.86822 kg
2 5.66 4.76 5.02 4.53 4.7 5.53 5.27 5.5 5.12125 )
3 5.89 6.89 5.85 4.79 5.91 6.21 6.72 6.56 6.1025
4 6.29 5.43 5.97 1.38 6 7.47 6.06 6.62 6.39625
Average
Tool No.7 Cutting Speed 22.75 m/min n =315 rpm Mat.Dia. 23 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.008 0.005 1 0.007 0.008 0.005 1 0.007 0.008 0.004 1 0.007 0.009 0.005
2 0.007 0.007 0.005 2 0.007 0.008 0.005 2 0.007 0.009 0.004 2 0.007 0.01 0.004
3 0.007 0.008 0.005 3 0.007 0.008 0.005 3 0.007 0.009 0.004 3 0.007 0.01 0.004
[Deflec.Ave] 0.007 | 0.00767 0.005 flec.Ave| 0.007 0.008 0.005 flec.Ave.] 0.007 | 0.00867 | 0.004 [Deflec.Ave] 0.007 | 0.00967 | 0.00433
Force, kg | 17.4011 | 5.61955 | 8.13953 | Force, kg | 17.4011 | 5.86387 | 8.13953 Force, kg | 17.4011 | 6.85253 { 6.51163 | Force, kg | 17.4011 { 7.08551 | 7.05426
Surface Roughness, micron Average | Vertical 17.4011 kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.23037 kg.
1 5.52 5.24 6.7 6.88 7.05 8.62 6.12 5.32 6.18125 Side 46124 kg.
2 4.94 711 6.3 6.2 8.84 7.18 8.6 7.22 7.0425 Resultant
3 6.57 7.54 5.1 7.14 7.2 6.12 5.89 5.61 6.89625
4 6.03 4.87 5.99 6.56 5.59 4.55 6.21 4.73 5.56625
Tool No.8 Cutting Speed 20.28 m/min n =315 mpm Mat.Dia. 20.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.008 0.005 1 0.007 0.007 0.004 1 0.007 0.008 0.004 1 0.007 0.008 0.004
2 0.007 0.008 0.005 2 0.007 0.008 0.005 2 0.007 0.009 0.004 2 0.007 0.008 0.004
8 0.007 0.008 0.006 3 0.007 0.008 0.005 3 0.007 0.008 0.004 3 0.007 0.008 0.004
[Deflec.Ave.f 0.007 0.008 | 0.00533 [Deflec.Ave] 0.007 | 0.00767 | 0.00467 [Deflec.Ave] 0.007 | 0.00867 0.004 [Deflec.Ave| 0.007 0.008 0.004
Force, kg | 17.4011 | 5.86387 | 8.68217 | Force, kg { 17.4011 | 5.61955 | 7.5969 | Force, kg | 17.4011 | 6.35253 | 6.51163 | Force, kg 17.4011 | 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical 17.4011 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point & Point 7 Point 8 | Average Back 5.92496 kg.
1 8.72 6.49 7.69 5.49 7.04 3.5 5.84 6.41 6.6475 Side 7.32558 kg.
2 6.17 6.87 7.39 75 7.03 7.42 6.37 6.84 6.94875
3 6.41 6.52 5.95 5.49 6.71 6.77 6.21 6.93 6.37375
4 7.32 7.06 6.61 6.34 6.35 6.71 6.93 6.1 8.6775

Average
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Tool No.1 Cutting Speed 37.59 m/min n = 315 ipm Mat.Dia. 38 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.005 1 0.006 0.009 0.004 1 0.006 0.008 0.004 1 0.006 0.009 0.004
2 0.006 0.007 0.005 2 0.006 0.009 0.004 2 0.008 0.008 0.004 2 0.006 0.009 0.004
3 0.006 0.008 0.005 3 0.006 0.009 0.004 3 0.006 0.008 0.004 3 0.006 0.009 0.005
IDeflec.Ave.] 0.006 | 0.00733 0.005 [Deflec.Ave] 0.006 0.009 0.004 flec.Ave| 0.006 0.008 0.004 [Deflec.Ave| 0.006 0.009 | 0.00433
Foroe, kg | 14.9153 | 5.87522 | 8.13953 | Force, kg | 14.9153 | 6.59686 6.51163 | Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 14.9153 6.59686 | 7.05426
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6§ Point 7 Point 8 | Average Back 6.1082 kg.
1 5.55 4.34 4.03 4.69 4.46 5.2 4.8 4.2 4.65875 Side 7.05426 kg.
2 4.87 6.77 8.79 6.19 8.3 6.06 6.4 71 6.56 Resultant
3 6.71 8.08 8.7 8.28 7.84 5.95 4.22 6.13 6.88875
4 4.98 3.68 4.64 4.45 6.06 7.7 5.17 5.19 5.235
Average
Tool No.2 Cutting Speed 35.11 m/min n = 315 ipm Mat.Dia. 355 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.006 0.008 0.004 1 0.006 0.008 0.004 1 0.006 0.009 0.005
2 0.006 0.008 0.005 2 0.006 0.008 0.004 2 0.008 0.008 0.003 2 0.006 0.01 0.004
3 0.006 0.009 0.005 3 0.006 0.008 0.003 3 0.006 0.008 0.004 3 0.008 0.01 0.004
{Deflec.Ave.| 0.006 | 0.00833 0.005 {Deflec.Ave| 0.006 0.008 | 0.00367 [Deflec.Ave| 0.006 0.008 | 0.00367 Deflec.Ave| 0.006 | 0.00967 { 0.00433
Force, kg | 14.9153 | 6.1082 | 8.13953 | Force, kg ; 14.9153 | 5.86387 5.96899 | Force, kg | 14.9153 | 5.86387 | 5.96899 | Force, kg | 14.9153 | 7.08551 7.05426
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.23037 kg.
1 6.39 4.84 713 7.32 7.2 8.62 7.74 7.98 7.1525 Side 6.78295 ki
2 6.03 6.42 6.72 4.59 6.42 1.76 511 8.46 6.43875
3 58 7.02 5.82 17 1.57 8.68 8.7 9.48 7.59625
4 7.21 8.7 7.34 7.76 793 7.56 7.7 7.3 7.6875
Average
Tool No.3 Cutting Speed 32.64 m/min n = 315 rpm Mat.Dia. 33 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vestical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.006 0.008 0.004 1 0.007 0.008 0.004 1 0.006 0.009 0.005
2 0.006 0.009 0.004 2 0.006 0.008 0.004 2 0.007 0.008 0.004 2 0.006 0.008 0.004
3 0.006 0.009 0.004 3 0.006 0.009 0.004 3 0.007 0.009 0.004 3 0.006 0.008 0.004
ec.Ave| 0.006 | 0.00867 | 0.00433 {Deflec.Ave] 0.006 { 0.00833 [ 0.004 [Deflec.Ave] 0.007 §0.00833 | 0.004 flec.Ave] 0.008 | 0.00833 | 0.00433
Force, kg | 14.9153 | 6.35253 | 7.05426 | Force, kg | 14.9158 | 6.1082 | 6.51163 | Force, kgl 17.4011 | 6.1082 | 6.51163 | Force, kg | 14.9153 | 6.1082 | 7.05426
Surface Roughness, micron Average | Vertical 15.5367 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.16928 kg.
1 10.93 7.34 6.07 6.68 4.59 5.68 5.8 9.01 7.01375 Side 6.78295 kg.
2 7.21 7.56 3.81 7.92 9.14 7.07 7.15 7.89 7.21875
3 6.59 8.21 6.25 8.39 8.05 7.05 8.18 6.36 7.385
4 6.28 8.82 8.02 72 8.71 8.01 1.78 6.71 7.69125
Average
Tool No.4 Cutting Speed 30.17 m/min n = 315 rpm Mat.Dia. 30.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.006 0.007 0.005 1 0.006 0.009 0.004 1 0.006 0.008 0.004
2 0.006 0.008 0.005 2 0.008 0.008 0.005 2 0.006 0.009 0.004 2 0.007 0.008 0.004
3 0.006 0.008 0.005 3 0.007 0.008 0.004 8 0.006 0.009 0.004 3 0.006 0.008 0.004
flec.Aved  0.006 0.008 0.005 [Deflec.Ave.} 0.00633 | 0.00767 | 0.00467 [Deflec.Ave. 0.006 0.009 0.004 [Deflec.Aved 0.00633 0.008 0.004
Force, kg | 14.9158 | 5.86387 | 8.13953 | Force, kg | 15.7439 | 5.61955 | 7.5969 | Force, kg{ 14.9153 | 6.59686 | 6.51163 | Force, kg | 15.7439 | 5.86387 { 6.51163
Surface Roughness, micron Average | Vertical 15.3296 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.98604 kg.
1 8.76 5.77 4.73 4.25 5.99 5.26 5.81 5.8 5.79625 Side 7.18992 kg-
2 7.06 7.05 5.86 5.9 7.52 8.33 6.98 7.83 7.06625 Resultant
3 4.54 4.36 4.15 5.65 4.33 5.21 3.69 5.83 4.72
4 7.2 7.48 8.99 6.57 8.15 5.2 5.15 5.11 6.48125
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Tool No.5 Cutting Speed 27.69 m/min n =315 pm Mat.Dia. 28 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.006 0.005 1 0.006 0.007 0.003 1 0.006 0.007 0.004 1 0.006 0.008 0.004
2 0.006 0.006 0.005 2 0.006 0.007 0.003 2 0.006 0.007 0.004 2 0.006 0.008 0.004
3 0.006 0.006 0.005 3 0.006 0.007 0.003 3 0.006 0.007 0.004 3 0.007 0.008 0.004
flec.Ave.d 0.006 0.006 0.005 [Deflec.Ave.| 0.006 0.007 0.003 [Deflec.Ave| 0.006 0.007 0.004 [Deflec.Ave.| 0.00633 | 0.008 0.004
Force, kg | 14.9153 | 4.39791 | 8.13953 | Force, kg | 14.9153 | 5.13089 | 4.88372 | Force, kg | 14.9153 | 5.13089 | 6.51163 | Force, kg | 15.7439 [ 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical 15.1224 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.13089 kg.
1 6.43 6.27 5.29 5.66 6.6 6.22 6.34 5.32 6.01625 Side 6.51163 kg
2 5.65 6.39 6.86 5.6 5.52 5.48 6.43 6.68 6.07625 Resultant 5
3 6.84 6.34 7.24 7.8 6.29 5.87 6.44 6.94 6.72
4 6.26 747 6.74 5.98 7.16 6.34 7.78 6.98 6.83875
Average
Tooi No.6 Cutting Speed 25.22 m/min n =315 rpm Mat.Dia. 25.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back. Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.007 0.005 1 0.006 0.007 0.004 1 0.006 0.008 0.004 1 0.006 0.007 0.004
2 0.007 0.008 0.005 2 0.006 0.007 0.004 2 0.007 0.008 0.004 2 0.007 0.008 0.004
3 0.007 0.008 0.005 3 0.007 0.007 0.004 3 0.007 0.008 0.004 3 0.007 0.008 0.004
Deflec.Ave| 0.007 | 0.00767 0.005 [Deflec.Ave.| 0.00633 0.007 0.004 flec.Ave| 0.00667 0.008 0.004 [Deflec.Ave.| 0.00667 | 0.00767 | 0.004
Force, kg | 17.4011 | 5.61955 { 8.13953 | Force, kg | 15.7439 | 5.13089 | 6.51163 | Force, kg | 16.5725 | 5.86387 | 6.51163 | Force, kg 16.5725 | 5.61955 | 6.51163
Surface Roughness, micron Average | Vertical 16.5725 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.55846 kg.
1 5.7 5.39 5.34 519 5.44 6.03 5.83 6.01 5.61625 Side 6.9186 kg.
2 7.31 8.63 7.67 6.24 6.06 6.76 8.03 6.6 7.1625 Resultant
3 7.97 6.9 6.23 8.43 6.56 6.15 6.95 5.16 6.54375
4 6.09 6.57 6.87 7.46 5.87 5.88 5.84 5.79 6.29625
Average
Tool No.7 Cutting Speed 2275 m/min n =315 ipm Mat.Dia. 23 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.006 0.005 1 0.007 0.006 0.004 1 0.007 0.007 0.005 1 0.007 0.008 0.005
2 0.008 0.006 0.005 2 0.007 0.007 0.005 2 0.007 0.008 0.005 2 0.007 0.008 0.005
3 0.007 0.006 0.005 3 0.007 0.007 0.005 3 0.007 0.008 0.004 3 0.007 0.008 0.005
flec.Ave.] 0.00633 0.006 0.005 [Deflec.Avef 0.007 | 0.00667 | 0.00467 [Deflec.Ave| 0.007 | 0.00767 | 0.00467 [Deflec.Ave| 0.007 0.008 0.005
Force, kg | 15.7439 | 4.39791 | 8.13953 | Force, kg | 17.4011 | 4.88656 | 7.5969 | Force, kg | 17.4011 | 5.61955 | 7.5969 | Force, kg 17.4011 | 5.86387 | 8.13953
Surface Roughness, micron Average | Vertical 16.9868 kg-
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.19187 kg
1 6.56 5.43 5.43 5.79 5.99 7.33 8.08 7.68 6.53625 Side 7.86822 k;
2 7.74 6.39 7.87 6.44 711 7.31 7.04 7.02 7.115 Resultant
3 7.32 8.68 6.83 8.07 7.91 7.29 7.84 6.75 7.58625
4 8.56 7.56 7.52 1.79 8.37 774 7.92 8.13 7.94875
Average
Tool No.8 Cutting Speed 20.28 m/min o = 315 rpm Mat.Dia. 20.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.007 0.007 0.004 1 0.007 0.008 0.004 1 0.007 0.008 0.004
2 0.006 0.008 0.005 2 0.007 0.007 0.005 2 0.007 0.008 0.004 2 0.007 0.008 0.004
3 0.007 0.008 0.004 3 0.007 0.007 0.004 3 0.007 0.008 0.004 3 0.007 0.008 0.005
IDeflec. Ave{ 0.00633 0.008 | 0.00467 [Deflec.Ave.] 0.007 0.007 { 0.00433 [Deflec.Ave.| 0.007 0.008 0.004 [Deflec.Ave.| 0.007 | 0.00833 | 0.00433
Force, kg | 15.7439 | 5.86387 | 7.5969 | Force, kg | 17.4011 | 5.13089 | 7.05426 | Force, kg | 17.4011 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 6.1082 | 7.05426
Surface Roughness, micron Average | Vertical 16.9868 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.74171 kg.
1 5.34 5.74 5.29 4.92 4.77 3.93 5.66 4.49 5.0175 Side 7.05426 kg.
2 4.73 5.6 5.18 5.69 4.92 5.7 5.82 5.15 5.2875 Resultant
3 5 5.65 5.75 472 4.52 5.45 5.85 5.92 5.295
4 5.09 6.22 4.95 4.75 4.64 4.49 4.66 4.32 4.89
Average
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Tool No.1 Cutting Speed 37.59 m/min n = 315 pm Mat.Dia- 38 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vestical Back Side Point Vertical Back Side Vertical Back Side
1 0.005 0.008 0.004 1 0.006 0.007 0.005 1 0.006 0.007 0.004 0.006 0.007 0.005
2 0.005 0.008 0.004 2 0.006 0.007 0.005 2 0.006 0.007 0.004 0.005 0.007 0.005
3 0.006 0.008 0.004 3 0.006 0.008 0.004 3 0.006 0.007 0.004 0.005 0.007 0.005
IDeflec.Ave.l 0.00583 | 0.008 0.004 [Deflec.Ave| 0.006 | 0.00733 | 0.00467 [Deflec.Ave 0.006 0.007 0.004 [Deflec.Ave.| 0.00533 0.007 0.005
Force, kg | 13.258 | 5.86387 | 6.51163 | Force, kg | 14.91583 | 5.37522 | 7.5969 Force, kg | 14.9153 | 5.13089 | 6.51163 | Force, kg | 13.258 | 5.13089 § 8.13953
Surface Roughness, micron Average  |Vertical | 14.0866 | kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point Point 7 Point 8 | Average Back 5.37522 kg.
1 6.57 4.67 4.89 5.28 4.86 5.58 4.14 4.1 5.01125 Side 7.18992 kg.
2 7.93 6.8 5.97 6.85 8.12 8.84 6.69 6.51 7.21375 Resultant
3 6.86 7.79 5.48 6.1 6.4 4.92 5.56 6.5 6.20125
4 5.51 6.59 6.43 7.3 5.92 5.81 3.82 3.98 5.67
Average
Tool No.2 Cutting Speed 35.11 m/min n =315 pm Mat.Dia. 355 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Vertical Back Side
1 0.006 0.007 0.005 1 0.006 0.007 0.004 1 0.006 0.007 0.004 0.008 0.007 0.004
2 0.006 0.007 0.005 2 0.005 0.007 0.004 2 0.006 0.007 0.004 0.006 0.007 0.004
3 0.007 0.007 0.005 3 0.006 0.007 0.004 3 0.006 0.007 0.004 0.006 0.007 0.004
{Deflec. Ave.| 0.00633 | 0.007 0.005 [Deflec.Ave.] 0.00567 0.007 0.004 [Deflec.Ave 0.006 0.007 0.004 [Deflec.Ave] 0.006 0.007 0.004
Force, kg | 15.7439 | 5.13089 | 8.13953 | Force, kg | 14.0866 | 5.13089 | 6.51163 Force, kg | 14.9153 | 5.13089 | 6.51163 | Force, kg | 14.9153 | 5.13089 | £.51163
Surface Roughuess, micron Average |Vertical | 14.9153 { kg
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.13089 kg.
1 5.08 5.65 4.98 4.81 4.89 5.49 6,73 7.28 5.61375 Side 6.9186
2 6.58 9.59 8.3 9.1 1.22 6.55 8.37 8.97 8.085 Resuitant
3 6.77 6.37 6.24 8.4 8.2 5.711 5.79 4.68 6.52
4 5.7 4.96 6.09 5.13 4.85 5.39 5.2 5.1 5.3025
Average
Tool No.3 Cutting Speed 32.64 m/min n =315 pm Mat.Dia. a3 mm Cutting Fluid : Solubie Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Vertical Back Side
1 0.006 0.007 0.005 1 0.006 0.007 0.005 1 0.007 0.007 0.004 0.006 0.007 0.005
2 0.006 0.007 0.004 2 0.006 0.007 0.004 2 0.006 0.007 0.004 0.006 0.007 0.004
3 0.006 0.007 0.004 3 0.007 0.007 0.004 3 0.007 0.007 0.004 0.006 0.007 0.004
[Deflec.Ave.{ 0.006 0.007 | 0.00433 [Deflec.Ave.| 0.00633 0.007 | 0.00433 Deflec.Ave| 0.00667 | 0.007 0.004 [Deflec.Ave| 0.006 0.007 | 0.00433
Force, kg | 14.9153 | 5.13089 | 7.05426 | Force, kg | 15.7439 | 5.13089 | 7.05426 | Force, kg | 16.5725 | 5.13089 6.51163 | Force, kg | 14.9153 | 5.13089 | 7.05426
Surface Roughness, micron Average | Vertical 15.5367 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point & Point 7 Point 8 | Average Back 5.13089 kg.
1 8.51 6.22 6.86 5.68 7.28 6.29 6.16 6.1 6.6375 Side 6.9186 kg.
2 9.83 9.23 6.63 8.6 8.72 9.23 6.98 6.84 8.2575
8 9.07 6.77 8.21 6.54 6.8 9.01 7.36 773 7.68625
4 6.91 74 7.58 8.17 6.42 6.87 9.03 7.82 7.525
Tool No.4 Cutting Speed 30.17  m/min n =315 pm Mat.Dia. 30.5 mm Cutting Fluid : Soluble Oit
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.607 0.005 1 0.007 0.007 0.005 1 0.006 0.007 0.005 0.006 0.007 0.004
2 0.006 0.007 0.005 2 0.007 0.007 0.005 2 0.006 0.007 0.004 0.006 0.007 0.004
3 0.006 0.007 0.005 3 0.006 0.007 0.004 3 0.007 0.007 0.004 0.006 0.007 0.005
flec.Ave.| 0.006 0.007 0.005 flec.Ave.| 0.00667 0.007 | 0.00467 Deflec.Ave| 0.00633 0.007 | 0.00433 [Deflec.Ave.; 0.006 0.007 | 0.00433
Force, kg | 14.9153 | 5.13089 | 8.13953 | Force, kg | 16.5725 | 5.13089 | 7.5969 | Force, kg | 15.7439 | 5.13089 | 7.05426 Force, kg | 14.9153 | 5.13089 | 7.05426
Surface Roughness, micron Average | Vertical 15.5367 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.13089 kg.
1 4.34 4.02 3.85 5.23 5.37 6.66 5.95 4.53 4.99375 Side 7.46124 kg.
2 4.74 3.96 4.84 5.19 5.43 4.67 4.86 4.9 4.82375 Resultant
3 7.41 8.47 6.17 4.43 477 5.32 5.57 5.64 5.9725
4 6 7.53 7.1 7.84 8.64 8.09 8.39
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Tool No.5 Cutting Speed 27.69 m/min n = 315 ipm Mat.Dia. 28 mm Cutting Fluid : Soluble Oil
Material No.1 Malerial No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back. Side
1 0.007 0.008 0.005 1 0.007 0.007 0.004 1 0.007 0.007 0.004 1 0.007 0.008 0.004
2 0.007 0.008 0.005 2 0.006 0.007 0.005 2 0.007 0.007 0.004 2 0.007 0.008 0.004
3 0.007 0.008 0.005 3 0.006 0.007 0.005 3 0.007 0.007 0.004 3 0.007 0.008 0.003
[Deflec.Ave. 0.007 0.008 0.005 iDeflec.Ave.| 0.00633 0.007 { 0.00467 [Deflec.Ave| 0.007 0.007 0.004 {Deflec.Avef 0.007 0.008 | 0.00367
Force, kg | 17.4011 | 5.86387 | 8.13953 | Force, kg 15.7439 | 5.13089 | 7.5969 | Force, kg | 17.4011 | 5.13089 | 6.51163 | Force, kg 17.4011 { 5.86387 | 5.96899
Surface Roughness, micron Average | Vertical 16.9868 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.49738 kg.
1 5 6.12 6.57 7.64 8.57 7.78 5.52 6.01 6.40125 Side 7.05426 kg.
2 8.01 5.13 4.27 6.35 6.62 6.48 5.67 8.07 6.325 Resultant
3 7.42 6.96 5.3 6.26 6.4 6.23 6.91 6.85 6.54125
4 8.58 9.42 10.61 10.37 6.12 5 5.75 6.81 7.8325
Tool No.6 Cutting Speed 25.22  m/min n = 315 ipm Mat.Dia. 25.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.007 0.005 1 0.006 0.007 0.004 1 0.006 0.008 0.004 i 0.007 0.007 0.004
2 0.007 0.007 0.005 2 0.007 0.007 0.004 2 0.007 0.008 0.005 2 0.007 0.008 0.004
3 0.007 0.007 0.005 3 0.007 0.007 0.004 3 0.007 0.008 0.005 3 0.007 0.008 0.004
[Deflec.Ave 0.007 0.007 0.005 [Deflec.Ave.| 0.00667 0.007 0.004 [Deflec.Ave.| 0.00667 0.008 | 0.00467 jDeflec.Ave| 0.007 | 0.00767 0.004
Force, kg | 17.4011 | 5.13089 | 8.13953 | Force, kg | 16.5725 5.13089 | 6.51163 | Force, kg | 16.5725 | 5.86387 | 7.5969 | Force, kg { 17.4011 | 5.61955 6.51163
Surface Roughness, micron Average | Vertical 16.9868 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.4363 kg.
i 4.65 5.87 5.94 6.3 6.31 5.87 5.99 7.85 6.0875 Side 7.18992 kg.
2 7.54 4.81 6.13 6.14 6.51 6.37 6.06 10.46 6.7525 Resultant i g
3 8.1 847 8.77 6.9 6,96 7.86 8.56 7.66 7.91125
4 7.66 1.73 8.97 9.06 8.08 8.28 8.99 8.53 8.4125
Average
Toot No.7 Cuiting Speed 22.75 m/min n = 315 rpm Mat.Dia. 23 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.006 0.006 1 0.007 0.007 0.004 1 0.007 0.007 0.004 1 0.007 0.007 0.004
2 0.007 0.006 0.005 2 0.007 0.007 0.005 2 0.007 0.007 0.005 2 0.007 0.007 0.005
3 0.007 0.006 0.005 3 0.007 0.008 0.005 3 0.007 0.008 0.005 3 0.007 0.008 0.005
ec.Ave 0.007 0.006 | 0.00533 [Deflec.Ave] 0.007 | 0.00733 | 0.00467 [Deflec.Ave] 0.007 } 0.00733 | 0.00467 [Deflec.Ave} 0.007 0.00733 | 0.00467
Force, kg | 17.4011 | 4.39791 | 8.68217 | Foroe, kg | 17.4011 | 5.37522 | 7.5969 Force, kg | 17.4011 | 5.37522 | 7.5969 | Foroe, kg | 17.4011 5.37522 | 7.5969
Surface Roughness, micron Average | Vertical 17.4011 kg.
Mat.No, | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Aversge Back 5.13089 kg.
1 8.39 5.61 5.81 4.93 4.94 5.52 6.91 7.61 6.215 Side 7.86822 kg.
2 5.68 5.27 6.92 7.48 7.82 6.01 6.64 9.81 6.89125 Resultant
3 8.12 7.99 7.56 6.7 6.49 5.71 6.19 7.39 7.01875
4 8.26 8.27 7.92 9.54 8.89 6.77 7.46 6.63 7.9675
Average
Tool No.8 Cutting Speed 20.28 m/min n = 315 pm Mat.Dia. 20.5 mm Cutting Fluid : Soluble Oil
Materia} No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.007 0.006 1 0.007 0.009 0.006 1 0.007 0.008 0.004 1 0.007 0.008 0.004
2 0.007 0.007 0.005 2 0.007 0.009 0.005 2 0.007 0.008 0.005 2 0.007 0.008 0.004
3 0.007 0.007 0.005 3 0.007 0.009 0.006 3 0.007 0.009 0.005 3 0.007 0.008 0.004
{Deflec.Aveq 0.007 0.007 0.00533 [Deflec.Ave.) 0.007 0.009 | 0.00567 [Deflec.Ave] 0.007 | 0.00833 | 0.00467 [Deflec.Ave)| 0.007 0.008 0.004
Force, kg | 17.4011 | 5.13089 | 8.68217 | Force, kg | 17.4011 | 6.59686 | 9.22481 Force, kg | 17.4011 | 6.1082 7.5969 | Force, kg | 17.4011 | 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical | 17.4011 kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point Point 7 Point 8 | Average Back 5.92496 kg.
1 5.86 5.85 4.37 5.86 6.17 6.15 5.28 5.14 5.5475 Side 8.00388 kg.
2 5.51 6.29 4.77 5.91 5.21 4.9 4.65 8.81 5.75625 Resultant ;
3 6.5 9.13 8.93 5.65 6.01 5.72 5.8 6.6 6.5425
4 741 5.45 5.08 6.39 6.1 5.66 5.46 5.5 5.88125

Average
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Tool No.1 Curting Speed 37.59 m/min n = 315 ipm Mat.Dia. 38 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vestical Back Side Point Vertical Back Side Point Vextical Back Side Point Vertical Back Side
1 0.006 0.006 0.005 1 0.006 0.006 0.004 1 0.006 0.006 0.004 1 0.006 0.006 0.004
2 0.006 0.006 0.004 2 0.007 0.006 0.004 2 0.007 0.006 0.004 2 0.006 0.006 0.004
3 0.007 0.006 0.004 3 0.007 0.006 0.004 3 0.007 0.006 0.004 3 0.006 0.006 0.004
IDeflec.Ave. 0.00633 0.006 | 0.00433 [Deflec.Ave.f 0.00667 0.006 0.004 iDeflec.Ave. 0.00667 | 0.006 0.004 [Deflec.Ave.] 0.006 0.006 0.004
Force, kg | 15.7439 | 4.39791 | 7.05426 | Force, kg 16.5725 | 4.39791 | 6.51163 | Force, kg | 16.5725 | 4.39791 | 6.51163 | Force, kg | 14.9153 § 4.39791 { 6.51163
Surface Roughness, micron Average | Vertical 15.951 kg-
Mat.No. Point 1 Point 2 Point 3 Point 4 Point & Point 6 Point 7 Point 8 { Average Back 4.39791 kg.
1 119 9.79 7.35 7.25 10.59 10.08 10.46 10.94 9.20625 Side 6.64728 kg.
2 5.42 7.92 5.41 7.36 8.17 8.58 7.63 5.17 6.9575 | Resultant
3 6.4 5.26 4.27 4.45 4.94 6.8 5.05 4.11 5.16
4 5.46 7.73 773 8.81 8.08 8.65 9.41 9.25
Average
Tool No.2 Cutting Speed 35.11 m/min n = 315 rpm Mat.Dia. 35.5 mm Cunting Fluid : Soluble Oil
Material No.1 Materiat No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vextical Back Side Point Vertical Back Side
1 0.006 0.006 0.004 1 0.006 0.005 0.004 1 0.007 6.007 0.005 1 0.006 0.006 0.003
2 0.006 0.006 0.003 2 0.006 0.005 0.004 2 0.007 0.007 0.005 2 0.006 0.008 0.004
3 0.006 0.006 0.004 3 0.006 0.005 0.004 3 0.007 0.007 0.004 3 0.006 0.006 0.003
[Deflec.Ave.| 0.006 0.006 | 0.00367 {Deflec.Ave) 0.006 0.005 0.004 [Defiec.Avet 0.007 0.007 | 0.00467 [Deflec.Ave 0.006 0.006 | 0.00333
Force, kg | 14.9153 | 4.39791 | 5.96899 | Force, kg | 14.9153 3.66492 | 6.51163 | Force, kg | 17.4011 | 5.13089 | 7.5969 | Force, kg 14.9158 | 4.39791 | 5.42636
Surface Roughness, micron Average | Vertical 15.5367 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 4.38791 kg.
1 9.66 9.1 2.3 10.02 9.96 9.86 9.58 10.53 9.75125 Side. 6.37597 kg.
2 5.32 5.63 4.11 5.56 6.65 5.93 5.76 7.49 5.80625
3 6.49 5.52 8.24 9.19 7.44 17.02 5.93 4.8 6.82875
4 7.42 6.77 6.83 5.49 7.77 4.01 4.96 4.93 225
Average
Tool No.3 Cutting Speed 32.64 m/min n = 315 rpm Mat.Dia. 38 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.005 0.005 1 0.006 0.007 0.004 1 0.006 0.007 0.004 1 0.006 0.007 0.004
2 0.006 0.005 0.005 2 0.006 0.007 0.003 2 0.006 0.007 0.004 2 0.006 0.007 0.004
3 0.006 0.005 0.005 3 0.006 0.007 0.004 3 0.006 0.007 0.004 3 0.007 0.007 0.004
[Deflec.Ave.l 0.006 0.005 0.005 [Deflec.Ave| 0.006 0.007 § 0.00367 [Deflec.Ave.l 0.006 0.007 0.004 flec.Ave.| 0.00633 0.007 0.004
Force, kg | 14.9153 | 3.66492 | 8.13953 | Force, kg | 14.9153 5.13089 | 5.96899 | Force, kg | 14.9153 } 5.13089 | €.51163 | Force, kg 15.7439 | 5.13089 | 6.51163
Surface Roughness, micron Average | Vertical 15.1224 kg.
Mat.No. ¢ Point 1 Point 2 Point 3 Point 4 Point 5 Point & Point 7 Point 8 | Average Back 4.7644 kg.
1 6.03 8.5 6.81 1.53 9.83 8.94 10.29 10.65 8.5725 Side 6.78295 kg.
2 4.51 7.29 9.18 4.85 6.28 4.99 5.39 4,72 | 5.90125 Resultant
3 6.26 5.93 6.04 5.1 5.36 6.04 5.98 5.62 5.79125
4 6.6 6.05 5.94 5.65 6.55 5.86 6.8 8.7 6.26875
Average
Tool No.4 Cutting Speed 30.17 m/mia n =315 rpm Mat.Dia. 30.5 mm Cutiing Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.006 0.005 1 0.008 0.006 0.004 1 Q.006 0.006 0.004 1 0.006 0.006 0.004
2 0.006 0.006 0.005 2 0.007 0.006 0.004 2 0.006 0.006 0.004 2 0.006 0.006 0.004
3 0.006 0.006 0.005 3 0.007 0.006 0.004 3 0.006 0.006 0.004 3 0.006 0.006 0.004
flec.Ave| 0.006 0.006 0.005 [Deflec.Ave.| 0.00667 0.006 0.004 [Deflec.Ave 0.006 0.006 0.004 [Deflec.Ave| 0.006 0.006 0.004
Force, kg | 14.9153 | 4.39791 | 8.13953 | Force, kg | 16.5725 | 4.39791 6.51163 | Force, kg | 14.9153 | 4.39791 | 6.51163 | Force, kg | 14.9153 | 4.39791 6.51163
Surface Roughness, micron Average | Vertical 15.3296 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 4.39791 kg.
1 8.53 5.97 5.96 5.82 6.6 5.98 5.69 7.22 6.47125 Side 6.9186 kg.
2 8.35 8.45 9.25 3.81 4.22 4.46 5.59 4.99 6.14 Resultant
3 6.32 7.18 6.26 6.16 4.88 5.42 5.08 5.3 5.825
4 5.48 4.63 4.71 4.85 5.13 4.54 4.38 5.76 4.8725
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Tool No.5 Cutting Speed 27.62 m/min n = 315 pm Mat.Dia. 28 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.23 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.006 0.005 1 0.006 0.006 0.004 1 0.006 0.006 0.004 1 0.006 0.007 0.003
2 0.006 0.006 0.005 2 0.006 0.006 0.003 2 0.007 0.007 0.004 2 0.006 0.007 0.003
3 0.006 0.006 0.005 8 0.006 0.006 0.003 3 0.007 0.007 0.004 3 0.006 0.007 0.003
IDeflec. Ave.| 0.006 0.006 0.005 flec.Ave 0.006 0.006 | 0.00333 [Defiec.Ave.| 0.00667 | 0.00667 0.004 |Deflec.Ave| 0.006 0.007 0.003
Force, kg | 14.9158 | 4.39791 | B.13953 | Force, kg | 14.9153 | 4.39791 5.42636 | Force, kg | 16.5725 | 4.88656 | 6.51163 | Force, kg | 14.9153 | 5.13089 4.88372
Surface Roughness, micron Average | Vertical 15.3296 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point Point 7 Point 8 | Average Back 4.70332 kg
1 6.5 8.79 7.2 8.63 5.23 5.82 5.22 6 6.67375 Side 6.24031 ke.
2 7.07 5.41 7.84 6.6 6.04 7.09 517 5.76 6.3725 Resultant
3 6.29 6.71 6.56 6.94 7.19 7 5.46 4.55 6.3375
4 8.5 757 6.08 6.13 7.42 6.24 6.92 5.58 6.79875
Tool No.6 Cutting Speed 25.22 m/min o = 315 rpm Mat.Dia. 25.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vetical Back Side Point Vestical Back Side
1 0.007 0.005 0.004 1 0.007 0.006 0.003 1 0.007 0.007 0.003 1 0.007 0.005 0.008
2 0.007 0.005 0.003 2 0.007 0.007 0.004 2 0.007 0.007 0.003 2 0.007 0.006 0.004
3 0.007 0.005 0.003 3 0.007 0.007 0.003 3 0.007 0.007 0.003 3 0.007 0.006 0.004
[Deflec.Ave,l 0.007 0.005 | 0.00333 [Deflec.Ave| 0.007 | 0.00667 | 0.00333 [Deflec.Ave.| 0.007 0.007 0.003 [Deflec.Ave| 0.007 | 0.00567 | 0.00367
Force, kg | 17.4011 | 3.66492 | 5.42636 | Force, kg | 17.4011 | 4.88656 | 5.42636 | Force, kg | 17.4011 5.13089 | 4.88372 | Force, kg | 17.4011 | 4.15358 | 5.96899
Surface Roughness, micron Average | Vertical 17.4011 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 4.45899 kg.
1 4.5 4.48 4.8 5.31 5.4 5.73 5.16 6.84 5.2775 Side 5.42636 kg.
2 6.64 7.28 8.59 7.1 5.63 5.86 5.94 6.62 6.70875 Resultant
3 6.11 5.85 5.76 5.99 6.62 6.66 4.67 6.81 5.99625
4 6.57 5.32 8.2 4.88 577 5.83 5.81 5.1 5.685
Average
Tool No.7 Cutting Speed 22.75 m/min n =315 rpm Mat.Dia. 23 mm Cutting Fluid ; Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Ventical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.005 0.004 1 0.007 0.005 0.004 1 0.007 0.006 0.004 1 0.008 0.006 0.004
2 0.007 0.005 0.004 2 0.007 0.006 0.004 2 0.007 0.006 0.004 2 0.007 0.006 0.004
3 0.007 0.006 0.004 3 0.007 0.006 0.004 3 0.007 0.006 0.004 3 0.007 0.006 0.004
[Deflec.Ave.] 0.007 | 0.00533 0.004 [Deflec.Ave 0.007 | 0.00567 0.004 |[Deflec.Ave,| 0.007 0.006 0.004 flec.Ave.| 0.00733 | 0.006 0.004
Force, kg | 17.4011 | 3.90925 | 6.51163 | Force, kg | 17.4011 | 4.15358 | 6.51163 | Force, kg | 17.4011 | 4.39791 | 6.51163 Force, kg | 18.2298 | 4.39791 | 6.51163
Surface Roughness, micron Average | Vertical 17.6083 kg
MatNo. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 4.214686 kg.
1 7.05 5.69 5.39 5.88 5.26 5.82 5.94 6.13 5.895 Side 6.51163 kg.
2 8.97 8.2 7.2 6.09 5.82 5.55 5.31 5.42 6.57
3 5.88 5.76 5.3 5.03 5.81 4.99 5.56 6.64 5.62125
4 4.15 8.99 5.75 6.14 6.04 6.42 5.16 6.35 6.125
Tool No.8 Cutting Speed 20.28 m/min o= 315 pm Mai.Dia. 20.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.8 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.005 0.004 1 0.007 0.006 0.004 1 0.008 0.006 0.004 1 0.007 0.006 0.004
2 0.007 0.005 0.004 2 0.007 0.006 0.004 2 0.007 0.007 0.004 2 0.008 0.006 0.004
3 0.007 0.005 0.004 3 0.008 0.006 0.004 3 0.008 0.007 0.004 3 0.007 0.006 0.003
[Deflec.Ave 0.007 0.005 0.004 iDeflec.Ave.| 0.00733 0.006 0.004 |Deflec.Ave.| 0.00767 | 0.00667 0.004 |Deflec.Ave.| 0.00733 0.006 | 0.00367
Force, kg | 17.4011 | 3.66492 | 6.51163 | Force, kg | 18.2298 | 4.39791 | 6.51163 | Force, kg | 19.0584 | 4.88656 | 6.51163 | Force, kg | 18.2298 4.39791 | 5.96899
Surface Roughness, micron Average | Vertical 18.2298 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 4.33682 kg.
1 6.32 5.67 6.6 6.65 5.72 6.12 5.35 6.71 6.1425 Side 6.37597 kg.
2 10.28 6.69 5.71 7.21 6.49 7.28 7.06 7.85 7.33375 Resultant
3 7.7 8.84 7.93 71 6.95 7.45 8.29 7.58 7.48
4 6.63 1.72 6.76 6.9 8.46 8.68 6.72 7.68 7.44375
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Average

Tool No.1 Cutting Speed 37.58 m/min n = 315 pm Mat.Dia. 38 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.004 1 0.006 0.007 0.004 1 0.006 0.007 0.004 1 0.007 0.008 0.004
2 0.007 0.007 0.004 2 0.006 0.008 0.004 2 0.006 0.007 0.003 2 0.007 0.008 0.004
3 0.007 0.008 0.004 3 0.007 0.008 0.003 3 0.007 0.008 0.004 3 0.007 0.008 0.004
Deflec.Ave.| 0.00667 | 0.00733 | 0.004 [Deflec.Ave] 0.00633 | 0.00767 | 0.00367 {Deflec.Ave| 0.00633 | 0.00733 | 0.00367 [Deflec.Aved 0.007 0.008 0.004
Force, kg | 16.5725 | 5.37522 | 6.51163 | Force, kg | 15.7438 | 5.61955 | 5.96899 | Force, kg 15.7439 | 5.37522 | 5.96899 | Force, kg | 17.4011 | 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical 16.3853 kg.
Mat.No. Point 1 Poiot 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.55846 kg.
1 4.42 4.23 4.42 6.73 7.92 8.08 4.61 2.59 5.875 Side 6,24031 kg.
2 6.88 7.87 4.7 3.5 4.96 5.19 6.17 7.29 8.7575 Resultant
3 3.68 4.45 6.59 7.89 8.2 5.39 5.7 5.36 5.9075
4 6.29 8.1 6.76 5.98 5.56 6.15 6.8 6.71 6.54375
Average
Tool No.2 Cutting Speed 3511 m/min a =315 mpm Mat.Dia. 355 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back. Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.007 0.004 1 0.008 0.008 0.004 1 0.007 0.008 0.003 1 0.007 0.008 0.004
2 0.007 0.007 0.004 2 0.007 0.008 0.004 2 0.007 0.007 0.004 2 0.007 0.008 0.004
3 0.007 0.008 0.004 3 0.008 0.008 0.004 3 0.007 0.007 0.004 3 0.008 0.008 0.005
[Deflec.Ave.] 0.007 { 0.00733 0.004 [Deflec.Ave.] 0.00767 | 0.008 0.004 flec.Ave.] 0.007 | 0.00733 | 0.00367 [Deflec.Avef 0.00733 0.008 | 0.00433
Force, kg | 17.4011 | 5.37522 | 6.51163 | Force, kg | 19.0584 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 5.37522 | 5.96899 | Force, kg 18.2298 | 5.86387 | 7.05426
Surface Roughness, micron Average  {Vertical 18.0226 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 5.61955 kg-
1 5.43 8.46 8.03 6.39 7.25 88 6.06 7.59 7.25125 Side 6.51163 kg.
2 6.57 9.05 9.1 8.68 8.23 8.96 7.3 10.29 8.5225 = :
3 7.61 8.47 8.21 241 6.79 7.46 7.03 7.15 7.76625
4 7.92 8.77 6.72 6.43 8.27 6.12 9.3 8.74 7.78375
Average
Tool No.3 Cutting Speed 32.64 m/min n=315mpm Mat.Dia. 33 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.004 1 0.007 0.008 0.004 1 0.007 0.007 0.004 1 0.008 0.007 0.004
2 0.007 0.008 0.003 2 0.007 0.008 0.003 2 0.008 0.007 0.004 2 0.008 0.008 0.004
3 0.007 0.007 0.004 3 0.007 0.008 0.004 3 0.008 0.007 0.004 3 0.008 0.008 0.004
flec.Avef 0.00667 | 0.00733 | 0.00367 [Deflec.Ave| 0.007 0.008 | 0.00367 [Deflec.Ave.| 0.00767 | 0.007 0.004 [Deflec.Avef 0.008 | 0.00767 | 0.004
Force, kg | 16.5725 | 5.37522 | 5.96898 | Force, kg | 17.4011 | 5.86387 | 5.96899 | Force, kg | 19.0584 | 5.13089 | 6.51163 | Force, kg | 19.887 | 5.61955 6.51163
Surface Roughness, micron Average | Vertical 18.2298 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.49738 kg.
1 717 7.61 8.19 9.53 4.26 6.63 6.32 6.12 6.97875 Side 6.24031 kg.
2 5.46 4.23 5.25 5.13 4.15 5.18 5.7 7.12 5.2775 Resultant
3 7.85 8.69 5.67 5.36 4.29 5.72 4.8 6.06 5.805
4 5.73 6.8 5.18 5.32 6.24 4.79 4.4 4.08 5.3175
Tool No.4 Cutting Speed 30.17 m/min n =315 pm Mat.Dia. 30.5 mm Cutting Fluid : Soluble Oil
Materiat No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.007 0.004 1 0.008 0.007 0.003 1 0.007 0.007 0.004 1 0.008 0.007 0.004
2 0.007 0.007 0.003 2 0.008 0.007 0.003 2 0.007 0.007 0.004 2 0.008 0.007 0.004
3 0.007 0.007 0.003 3 0.008 0.007 0.003 3 0.007 0.007 0.004 3 0.008 0.008 0.004
[Deflec.Ave,| 0.007 0.007 | 0.00333 [Deflec.Ave,| 0.008 0.007 0.003 [Deflec.Ave| 0.007 0.007 0.004 [Deflec.Ave| 0.008 | 0.00733 | 0.004
Force, kg | 17.4011 | 5.13089 | 5.42636 | Force, kg | 19.887 | 5.13089 | 4.88372 | Force, kg | 17.4011 | 5.13089 | 6.51163 | Force, kg | 19.887 | 5.37522 { 6.51163
Surface Roughuess, micron Average | Vertical 18.6441 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point & Point 7 Point 8 | Average Back 5.19197 kg
1 6.05 6.49 5.04 7.45 8.89 734 5.2 6.23 6.58625 Side 5.83333 kg.
2 7.09 8.79 8.26 9.45 5.81 4.45 6.53 6.73 7.13875
3 9.47 8.78 6.07 5.86 6.02 5.12 5.63 5.84 6.59875
4 5.59 4.97 5.22 5.65 6.48 7.71 7.33 6.7 6.20625
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Tool No.5 Cutting Speed 27.69 m/min n =315 rpm Mat.Dia. 28 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.008 0.007 0.004 1 0.008 0.008 0.004 1 0.008 0.008 0.004 1 0.008 0.008 0.004
2 0.007 0.008 0.004 2 0.008 0.008 0.004 2 0.008 0.008 0.004 2 0.008 0.008 0.004
3 0.007 0.008 0.004 3 0.008 0.008 0.004 3 0.008 0.008 0.004 3 0.008 0.008 0.004
[Deflec.Ave. 0.00733 | 0.00767 0.004 {Deflec.Ave 0.008 0.008 0.004 [Defiec.Ave| 0.008 0.008 0.004 [Deflec.Ave,| 0.008 0.008 0.004
Force, kg | 18.2298 | 5.61955 | 6.51163 | Force, kg{ 19.887 | 5.86387 | 6.51163 | Force, kg | 19.887 | 5.86387 | 6.51163 | Force, kg | 19.887 | 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical | 19.4727 xg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.80279 kg.
1 6.16 6.08 4.21 4.09 4.2 7.24 5.56 6.02 5.445 Side 6.51163 kg,
2 6.55 6.48 5.4 5.7 6.25 5.83 5.95 5.97 6.01625 Resultant
3 5.96 3.92 4.91 5.6 4.87 5.28 5 5.4 5.11375
4 7.69 5.64 6.05 5.69 4.81 3.96 4.28 5.34 5.4325
Average
Tool No.6 Cutting Speed 25.22  m/min n = 315 ipm Mat.Dia. 255 mm Cutting Fluid : Soluble Oil
Materjal No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back. Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.008 0.004 1 0.008 0.007 0.004 1 0.008 0.008 0.004 1 0.008 0.009 0.004
2 0.007 0.008 0.004 2 0.007 0.007 0.004 2 0.007 0.008 0.004 2 0.007 0.009 0.004
3 0.007 0.008 0.004 3 0.008 0.007 0.005 3 0.008 0.008 0.005 3 0.007 0.009 0.004
[Deflec.Ave| 0.007 0.008 0.004 [Deflec.Ave,| 0.00767 0.007 | 0.00433 [Deflec.Ave.] 0.00767 | 0.008 | 0.00433 [Deflec.Ave.| 0.00733 | 0.009 0.004
Force, kg | 17.4011 | 5.86387 | 6.51163 | Force, kg | 19.0584 | 5.13089 | 7.05426 | Force, kg | 19.0584 | 5.86387 | 7.05426 | Force, kg | 18.2298 | 6.59686 | 6.51163
Surface Roughness, micron Average | Vertical 18.4369 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Poiat 7 Point 8 | Average Back 5.86387 kg.
1 75 7.32 7.08 4.77 5,77 4.58 4.95 4.52 5.81125 Side 6.78295 kg.
2 6.71 4.92 5.85 7.53 6.87 8.23 8.86 6.81 6.985
3 5.24 5.42 4.78 5.54 5.54 5.19 5.9 5.89 5.4375
4 5.04 4.78 4.76 5.6 5.31 4.93 4.98 4.93 5.04125
Average
Tool No.7 Cutting Speed 22.75 m/min a = 315 rpm Mat.Dia. 23 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.008 0.003 1 0.007 0.008 0.004 1 0.008 0.008 0.004 1 0.007 0.008 0.004
2 0.007 0.008 0.004 2 0.007 0.008 0.004 2 0.007 0.008 0.004 2 0.007 0.008 0.005
3 0.007 0.008 0.004 3 0.007 0.008 0.004 8 0.007 0.008 0.004 3 0.008 0.008 0.004
[Deflec.Ave.| 0.007 0.008 | 0.00367 Deflec.Ave} 0.007 0.008 0.004 [Deflec.Ave] 0.00733 | 0.008 0.004 [Deflec.Ave.| 0.00733 | 0.008 | 0.004233
Force, kg | 17.4011 | 5.86387 | 5.98899 [ Force, kg | 17.4011 | 5.86387 } 6.51163 | Force, kg | 18.2298 | 5.86387 | 6.51163 | Force, kg | 18.2298 | 5.86387 | 7.05426
Surface Roughness, micron Average | Vertical 17.8154 kg.
Mat.No. { Point 1 Point2 | Point 3 | Point4 | Point 5 | Point 6 | Point 7 | Point 8 | Average Back. 5.86387 kg.
1 7.46 7.02 4.84 5.65 5.19 5.44 5.63 5.69 5.8525 Side 6.51163 kg.
2 5.82 5.38 6.77 6.33 6.62 5.8 5.6 6.56 6.11 Resuitant
3 5 5.42 5.7 4.9 5.25 6.56 6.11 5.37 5.53875
4 6.75 5.46 5.89 5.43 4.92 5.74 5.19 5.06 5.555
Average
Tool No.8 Cutting Speed 20.28 m/min n = 315 rpm Mat.Dia. 20.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.008 0.005 1 0.008 0.008 0.004 1 0.008 0.008 0.004 1 0.008 0.008 0.004
2 0.007 0.008 0.005 2 0.008 0.008 0.004 2 0.008 0.008 0.004 2 0.008 0.008 0.004
3 0.008 0.008 0.005 3 0.008 0.008 0.004 3 0.008 0.008 0.003 3 0.008 0.008 0.004
{Deflec.Ave.| 0.00733 | 0.008 0.005 [Deflec.Avef 0.008 0.008 0.004 [Deflec.Ave| 0.008 0.008 | 0.00367 [Deflec.Ave| 0.008 0.008 0.004
Force, kg | 1B.2298 | 5.86387 | 8.13953 | Force, kg | 19.887 | 5.86387 | 6.51163 | Force, kg | 19.887 | 5.86387 | 5.96899 | Force, kg | 19.887 | 5.86387 | 6.51163
Surface Roughness, micron Average [Vettical | 18.4727 | kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 5.86387 kg.
1 8.55 6.07 6.85 6.56 7.54 7.94 8.14 177 7.4275 Side 6.78295 kg.
2 7.61 6.65 6.41 6.87 5.66 6.88 6.66 6.38 6.64 ‘ Resultant
3 5.4 5.42 5.49 6.78 1.56 5.89 5.18 5.17 5.87375
4 5.71 5.52 4.94 5.25 5.04 5.54 5.58 5.83 5.36875
Average
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Tool No.I  Cutting Speed

37.5

9  m/min

n =315 pm Mat.Dia. 38 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.005 0.006 0.005 1 0.005 0.007 0.004 1 0.005 0.007 0.004 1 0.006 0.008 0.004
2 0.005 0.007 0.004 2 0.005 0.007 0.004 2 0.005 0.007 0.004 2 0.006 0.008 0.004
3 0.005 0.007 0.004 3 0.005 0.007 0.004 8 0.005 0.007 0.004 3 0.006 0.008 0.004
IDeflec.Ave{ 0.005 | 0.00667 | 0.00433 [Deflec.Ave.| 0.005 0.007 0.004 [Deflec.Ave.| 0.005 0.007 0.004 [Deflec.Ave| 0.008 0.008 0.004
Force, kg | 12.4294 | 4.88656 | 7.05426 | Force, kg | 12.4294 | 5.13089 | 6.51163 | Force, kg | 12.4294 | 5.13089 | 6.51163 | Force, kg | 14.9153 5.86387 | 6.51163
Surface Roughness, micron Average |Vertical | 13.0508 | ke
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.25305 kg.
1 4.5 5.37 6.6 6.39 6.86 7.64 8.58 7.4 6.6675 Side 6.64729 kg.
2 5.18 5.86 6.5 6.18 6.26 5.87 6.74 6.36 6.11875 Resultant
3 4.79 7.65 6.85 9.19 8.54 8.08 912 8.2 7.8025
4 9.54 9.43 8.83 9.16 7.02 5.73 6.14 6.31 7.77
Average
Tool No.2 Cutting Speed 35.11 m/min n =315 rpm Mat.Dia. 35.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Materiat No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.005 0.007 0.004 1 0.005 0.008 0.004 1 0.006 0.008 0.004 1 0.006 0.008 0.004
2 0.005 0.007 0.004 2 0.005 0.008 0.004 2 0.006 0.008 0.003 2 0.006 0.008 0.004
3 0.005 0.008 0.004 3 0.005 0.008 0.004 3 0.006 0.008 0.003 3 0.006 0.008 0.004
IDeflec.Ave.l 0.005 { 0.00733 ] 0.004 [Deflec.Ave| 0.005 0.008 0.004 [Deflec.Ave] 0.006 0.008 [ 0.00333 flec. Ave 0.008 0.008 0.004
Force, kg | 12.4294 | 5.37522 | 6.51163 | Force, kg | 12.4294 | 5.86387 | 6.51163 | Force, kg | 14.9153 | 5.86387 | 5.42636 ] Force, kg | 14.9153 | 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical 13.6723 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 574171 kg.
1 8.22 8.21 8.03 8.68 7.01 7.4 7.94 717 7.9075 Side 6.24031 kg.
2 7.39 4.5 5.17 5.63 6.66 5.63 4.96 5 5.8175
3 5.15 4.49 5.18 5.83 3.91 4.72 5.53 4.38 4.83375
4 9.05 8.64 9.66 10.04 9.96 10.02 10.18 10.55 9.7625
Average
Tool No.3 Cutting Speed 32.64 m/min a = 315 rpm Mat.Dia. 33 mm Cutting Fluid : Soluble Oil
Materiat No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.004 1 0.007 0.007 0.003 1 0.007 0.008 0.004 1 0.007 0.007 0.004
2 0.006 0.008 0.004 2 0.007 0.007 0.003 2 0.007 0.008 0.003 2 0.007 0.007 0.004
3 0.006 0.008 0.003 3 0.007 0.007 0.003 3 0.007 0.008 0.003 3 0.007 0.007 0.003
[Deflec.Ave.] 0.008 | 0.00767 | 0.00367 [Deflec.Ave[ 0.007 0.007 0.003 [Deflec.Ave] 0.007 0.008 | 0.00333 [Deflec.Ave.| 0.007 0.007 | 0.00367
Force, kg | 14.9153 | 5.61955 | 5.96899 | Force, kg | 17.4011 | 5.13089 | 4.88372 | Force, kg | 17.4011 | 5.86387 | 5.42636 | Force, kg | 17.4011 | 5.13089 | 5.96899
Surface Roughness, micron Average | Vertical 16.7797 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.4363 kg.
1 4.24 4.1 4.73 5.51 5.72 4.9 4.06 5.31 4.82125 Side 5.56202 kg.
2 4.8 517 417 5.25 4.9 5.11 4.7 4.74 4.855 Resultant
3 8.16 5.6 4.76 5.58 3.96 5.67 6.84 3.56 5.51625
4 6.5 9.1 9.46 10.73 4.67 7.43 7.82 6.64 7.79375
Average
Tool No.4 Cutting Speed 30.17 m/min n =315 rpm Mat.Dia. 30.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.004 1 0.007 0.008 0.004 1 0.007 0.008 0.004 1 0.007 0.008 0.004
2 0.006 0.007 0.004 2 0.007 0.008 0.004 2 0.007 0.008 0.004 2 0.007 0.008 0.004
3 0.006 0.007 0.004 3 0.007 0.008 0.004 3 0.007 0.008 0.004 3 0.007 0.008 0.004
iDeflec.Ave.| 0.006 0.007 0.004 [Deflec.Ave| 0.007 0.008 0.004 [Deflec.Ave 0.007 0.008 0.004 [Deflec.Ave] 0.007 0.008 0.004
Force, kg | 14.9153 | 5.13089 | 6.51163 | Force, kg | 17.4011 | 5.86387 | 6.511883 | Force, kg | 17.4011 | 5.86387 | 8.51163 | Force, kg | 17.4011 | 5.86387 | 6.51163
Surface Roughness, micron Average |Vettical | 167797 | kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.68063 kg
1 6.07 5.98 5.67 5.08 4.05 5.18 4.82 4.28 5.13625 Side 6.51163 kg.
2 4.81 4.4 3.78 3.38 3.8 3.66 4.57 3.97 4.04625 Resuttant
3 6.73 5.94 6.87 3.46 5.64 5.12 4.73 5.4 5.48625
4 6.5 17 7.23 3.93 5.83 4.1 4.74 4.15 5.5225

Average
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Average

Tool No.5 Cuiting Speed 27.63 m/min n = 315 ppm Mat.Dia. 28 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.007 0.003 1 0.007 0.006 0.004 1 0.007 0.007 0.004 1 0.007 0.007 0.004
2 0.007 0.007 0.003 2 0.007 0.006 0.003 2 0.007 0.007 0.004 2 0.007 0.007 0.004
3 0.007 0.007 0.003 3 0.007 0.006 0.003 3 0.007 0.007 0.004 3 0.007 0.007 0.004
[Deflec.Ave.| 0.007 0.007 0.003 [Deflec.Aveq 0.007 0.006 | 0.00333 |Detlec.Ave.| 0.007 0.007 0.004 ({Deflec.Ave 0.007 0.007 0.004
Force, kg | 17.4011 | 5.13089 | 4.88372 | Force, kg | 17.4011 | 4.39791 | 5.42636 | Force, kg | 17.4011 | 5.13089 | 6.51163 | Force, kg | 17.4011 | 5.13089 | 6.51163
Surface Roughness, micron Average | Vertical 17.4011 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 4.94764 kg.
1 7.7 5.54 6.75 6.2 5.84 5.79 5.24 7.51 6.32125 Side 5.83333 kg.
2 17.08 5.56 5.42 5.44 5.39 5.81 5.83 6.15 5.8325
3 5.71 6.6 5.4 7.08 5.28 6.55 5.84 5.5 5.99625
4 5.61 6.54 5.17 5.73 5.82 5.48 5.71 6.59 5.83125
Average 2
Tool No.6 Cutting Speed 25.22 m/min n = 315 rpm Mat.Dia. 25,5 mm Cutting Fluid : Soluble Ol
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side. Point Vestical Back Side
1 0.007 0.007 0.004 1 0.007 0.008 0.004 1 0.007 0.008 0.004 1 0.007 0.008 0.004
2 0.007 0.007 0.004 2 0.007 0.008 0.004 2 0.007 0.008 0.004 2 0.007 0.008 0.004
3 0.007 0.007 0.004 3 0.007 0.008 0.004 8 0.007 0.008 0.004 3 0.007 0.008 0.004
[Deflec.Ave.] 0.007 0.007 0.004 [Deflec.Ave.| 0.007 0.008 0.004 iDeflec.Ave] 0.007 0.008 0.004 [Deflec.Ave{ 0.007 0.008 0.004
Force, kg | 17.4011 | 5.13089 | 6.51163 | Force, kg | 17.4011 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical 17.4011 kg.
Mat.No. | Point 1 Point 2 Point 3 Poiut 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.68068 kg.
1 4.84 6 7.74 7.35 5.88 6.91 8.36 6.84 6.74 Side 6.51168 kg.
2 5.94 6.12 8.41 6.65 7.86 6.99 5.3 7.48 6.84375 Resultant
3 8 8.99 9.12 7.58 8.95 7.01 7.6 7.56 8.10125
4 7.95 5.69 5.79 8.64 8.85 6.95 6.44 8.62 7.36625
Average
Tool No.7 Cutting Speed 22.75 m/min n = 315 rpm Mat.Dia. 23 mm Cutting Fluid : Soluble Gil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vetical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.007 0.004 1 0.007 0.008 0.004 1 0.007 0.009 0.004 1 0.008 0.008 0.004
2 0.007 0.007 0.005 2 0.007 0.008 0.004 2 0.007 0.009 0.004 2 0.008 0.008 0.004
3 0.007 0.007 0.005 3 0.007 0.009 0.004 3 0.007 0.009 0.004 3 0.008 0.009 0.004
[Deflec.Ave| 0.007 0.007 | 0.00467 iDeflec.Ave| 0.007 | 0.00833 | 0.004 [Deflec.Aved 0.007 0.009 0.004 [Deflec.Ave.] 0©.008 | 0.00833 0.004
Force, kg | 17.4011 | 5.13089 | 7.5969 | Force, kg | 17.4011 | 6.1082 | 6.51163 | Force, kg | 17.4011 | 6.59686 | 6.51163 | Force, kg | 19.887 | 6.1082 | 6.51163
Surface Roughness, micron Average  {Vertical 18.0226 kg.
MatNo. | Point1 | Point2 | Point3 | Point4 | Point 5 | Point 6 | Point 7 | Point8 | Average Back 5.98604 kg.
1 4.26 5.96 6.64 5.6 5.15 4.54 4.63 4.5 5.16 Side 6.78295 kg.
2 5.62 5.31 5.57 4.97 3.26 4.42 6.45 3.92 4.94
8 5.76 5.13 6.06 4.15 6.63 6.23 6.06 9.72 6.2175
4 5.85 5.28 6.23 5.86 5.36 4.29 5.04 6.11 5.465
Average
Tool No.8 Cutting Speed 20.28 m/min o =315 rpm Mat.Dia. 20.5 mm Cutting Fluid : Soluble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.008 0.004 1 0.007 0.008 0.004 1 0.007 0.008 0.004 1 0.008 0.009 0.004
2 0.007 0.008 0.004 2 0.007 0.008 0.004 2 0.008 0.008 0.004 2 0.008 0.009 0.004
3 0.007 0.008 0.004 3 0.007 0.008 0.004 3 0.008 0.009 0.004 3 0.008 0.009 0.004
[Deflec.Ave.] 0.007 0.008 0.004 [Deflec.Ave| 0.007 0.008 0.004 [Deflec.Ave.] 0.00767 | 0.00833 0.004 [Deflec.Ave.| 0.008 0.009 0.004
Force, kg | 17.4011 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 5.86387 | 6.51163 | Force, kg | 19.0584 | 6.1082 | 6.51163 | Force, kg | 19.887 | 6.59686 | 6.51163
Surface Roughness, micron Average |Vertical | 18.4369 kg
Mat.No. { Point 1 Point 2 Point 3 Point 4 Point § Point & Point 7 Point 8 { Average Back 86,1082 kg
1 7.01 4.92 7.22 5.65 6.52 4.99 6.36 6.04 6.08875 Side 6.51163 kg.
2 6.71 5.78 6.58 8.77 7.69 7.16 7.01 7.83 6.94125
2 5.96 6.12 6.48 6.87 6.39 7.32 8.25 6.74 6.51625
4 6.59 4.75 5.31 7.72 5.65 6.69 5.53 743 6.20875
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Tool No.1 Cutting Speed 37.69 m/min n =315 rpm. Mat.Dia. 38 mm. cutting fluid : soluble oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back. Side Point Vertical Back Side
1 0.006 0.008 0.004 1 0.006 0.006 0.003 1 0.006 0.007 0.004 1 0.006 0.008 0.004
2 0.006 0.008 0.004 2 0.006 0.008 0.004 2 0.006 0.007 0.004 2 0.006 0.008 0.004
3 0.006 0.008 0.004 3 0.006 0.008 0.004 3 0.006 0.008 0.004 3 0.006 0.008 0.004
[Deflec. Ave.| 0.006 0.008 0.004 [Deflec.Ave] 0.006 | 0.00733 | 0.00367 {Deflec.Ave] 0.006 [ 0.00733 0.004 [Deflec.Ave.| 0.006 0.008 0.004
Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 14.9153 | 5.37522 | 5.96899 | Force, kg | 14.9153 | 5.37522 | 6.51163 { Force, kg | 14.9153 | 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 | Point 6 | Point 7 Point 8 | Average Back 5.61955 kg.
1 4.3 6.46 5.47 1.55 7.52 8.41 10.07 8.11 7.23625 side 6.37597 kg.
2 6.76 7.47 4.68 5.69 6.74 5.32 10.03 8.11 6.85
3 8.88 715 6.71 6.74 7.53 6.45 6.06 8.02 7.1925
4 7.24 5.59 7.5 4.87 7.98 8.86 1.3 8.03 7.22125
Average
Tool No.2 Cutting Speed 35.11 m/min n = 315 rpm. Mat.Dia. 355 mm cutting fluid : soluble oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.005 1 0.006 0.008 0.004 1 0.006 0.008 0.004 1 0.006 0.008 0.004
2 0.006 0.007 0.005 2 0.006 0.008 0.004 2 0.006 0.008 0.004 2 0.006 0.008 0.004
3 0.006 0.007 0.005 3 0.006 0.008 0.004 3 0.006 0.008 0.004 3 0.007 0.008 0.004
IDeflec. Ave] 0.008 0.007 0.005 [Deflec.Avet 0.006 0.008 0.004 [Deflec.Ave| 0.006 0.008 0.004 [Deflec.Ave| 0.00633 | 0.008 0.004
Force, kg | 14.9153 | 5.13089 | 8.13953 | Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg { 15.7439 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical 15.1224 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 5.68063 kg.
1 4.38 7.89 4.59 5.59 7.37 6.21 54 4.97 5.80125 ide 186 kg.
2 5 6.6 4.78 3.77 4.79 5.28 6 5.69 5.2325
3 549 8.06 4.14 4.88 4.86 714 5.96 5.51 5.755
4 6.92 6.92 7.73 4.16 4.83 4.25 5.04 6.27 5.765
Tool No.3 Cutting Speed 82.64 m/min n = 315 rpm. Mat.Dia. 33 mm. cutting fluid : soluble oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.004 1 0.006 0.008 0.004 1 0.006 0.008 0.004 1 0.006 0.008 0.004
2 0.006 0.008 0.004 2 0.006 0.008 0.004 2 0.006 0.008 0.004 2 0.006 0.008 0.004
8 0.006 0.003 0.004 3 0.006 0.008 0.004 3 0.007 0.008 0.004 3 0.006 0.008 0.004
Peﬂcc.Ave. 0.006 §{ 0.00833 | 0.004 [Deflec.Ave| 0.006 0.008 0.004 [Deflec.Avef 0.00633 | 0.008 0.004 [Deflec.Avef 0.006 [ 0.00833 0.004
Force, kg | 14.9153 | 6.1082 | 6.51163 | Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 15.7439 | 5.86387 | 6.51163 | Force, kg | 14.9153 | 6.1082 6.51163
Surface Roughness, micron Average | Vertical 15.1224 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.98604 kg
1 7.41 7.07 8.5 10.28 9.28 7.25 8.1 77 8.19875 side 6.51163 kg.
2 9.12 4.87 4.5 4.65 6.82 6.29 6.63 4.87 5.96875
3 8.48 5.81 6.94 7.02 7.9 7.37 7.81 5.18 7.0575
4 7.2 6.38 5.37 7.36 6.15 7.28 6.91 7.9 6.82
Average
Tool No.4 Cutting Speed 30.17 m/min n = 315 rpm. Mat.Dia. 30.5 mm. cutting fluid © soluble oil
Materiat No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.004 1 0.006 0.008 0.004 1 0.007 0.009 0.004 1 0.007 0.009 0.004
2 0.008 0.008 0.004 2 0.006 0.008 0.004 2 0.007 0.009 0.004 2 0.007 0.009 0.004
3 0.006 0.008 0.004 3 0.007 0.008 0.004 3 0.007 0.008 0.004 3 0.007 0.009 0.004
[Deflec.Ave.{ 0.006 0.008 0.004  [Deflec.Ave| 0.00633 0.008 0.004 flec.Ave| 0.007 0.008 0.004 [Deflec.Ave| 0.007 0.003 0.004
Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 15.7438 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 6.59686 | 6.51163 | Force, kg | 17.4011 { 6.59686 | 6.51163
Surface Roughness, micron Average  |Vertical | 16.3653 | kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point & Point 6 Point 7 Point 8 | Average Back 6.23037 kg.
1 6.61 7.64 6.79 7.11 5.82 4.49 5.15 4.96 6.07125 side 6.51163 kg.
2 4.85 6.18 6.01 7.07 5.07 5.64 6.5 5.88 5.9
3 8.25 8.5 6.74 8.18 8.13 5.94 9.09 9.34 8.02125
4 6.77 5.04 4.5 8.67 7.92 5.64 6.63 5.13 6.2875
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Tool No.5 Cutting Speed 27.69 m/min n = 315 rpm. Mat.Dia. 28 mm. cutting fluid : soluble oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.004 1 0.006 0.007 0.004 1 0.007 0.008 0.004 1 0.007 0.008 0.004
2 0.006 0.007 0.005 2 0.006 0.007 0.004 2 0.007 0.008 0.004 2 0.007 0.008 0.004
3 0.007 0.007 0.005 3 0.007 0.007 0.004 3 0.007 0.008 0.003 3 0.007 0.009 0.004
IDeflec.Ave.{ 0.00633 0.007 | 0.00467 |Deflec.Ave.| 0.00633 0.007 0.004 [Deflec.Ave.| 0.007 0.008 | 0.00367 [Deflec.Ave| 0.007 | 0.00833 0.004
Force, kg | 15.7439 | 5.13089 | 7.5969 | Force, kg | 15.7439 | 5.13089 | 6.51163 | Force, kg | 17.4011 | 5.86387 | 5.96899 | Force, kg | 17.4011 | 6.1082 | 6.51163
Surface Roughaess, micron Average | Vertical 16.5725 kg.
Mat.No. | Point 1 Point 2 | Point 3 | Point4 | Point § Point 6 | Point 7 | Point 8 | Average Back 5.55846 kg.
1 5.55 5.53 4.11 3.09 3.31 4.82 4.67 4.73 4.47625 side 6.64729 k;
2 5.45 5 6.39 5.82 6.56 7.89 5.71 4.66 5.9475
3 4.63 5.63 5.23 6.03 8.75 5.6 6.81 4.45 5.64125
4 5.64 4.91 4.84 5.37 5.72 7.59 6.09 5.51 570875
Tool No.6 Cuiting Speed 25.22 m/min n =315 rpm. Mat.Dia. 25.5 mm. cutting fluid : soluble oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.004 1 0.006 0.008 0.004 1 0.006 0.009 0.004 1 0.006 0.009 0.005
2 0.006 0.008 0.004 2 0.006 0.008 0.005 2 0.006 0.009 0.004 2 0.007 0.01 0.004
3 0.006 0.008 0.004 3 0.007 0.009 0.004 3 0.006 0.009 0.004 3 0.007 0.01 0.004
flec.Ave.] 0.006 0.008 0.004 [Deflec.Ave.| 0.00633 | 0.00833 | 0.00433 [Deflec.Ave.] 0.006 0.009 0.004 [Deflec.Ave] 0.00667 | 0.00967 | 0.00433
Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 15.7439 | 6.1082 | 7.05426 | Force, kg | 14.9153 | 6.59686 | 6.51163 | Force, kg | 16.5725 | 7.08551 | 7.05426
Surface Roughness, micron Average | Vertical 15.5367 kg.
Mat.No. { Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.41361 kg.
1 4.57 6.3 5.44 6.03 6.51 6.85 6.03 6.34 6.00875 side 6.78295 kg.
2 1.01 5 7.44 6.66 5.24 7.24 9.34 8.06 6.99875
3 6.78 5.09 5.95 3.85 5.63 6.23 5.79 6.44 5.72
4 6.1 5.84 4.86 5.22 4.9 5.03 4.69 5.03 5.20875
Tool Ne.7 Cutting Speed 22.75 m/min n =315 rpm. Mat.Dia. 23 mm. cutting fluid : soluble oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.01 0.004 1 0.006 0.01 0.004 1 0.006 0.009 0.004 1 0.007 0.008 0.004
2 0.007 0.01 0.004 2 0.006 0.01 0.004 2 0.007 0.009 0.004 2 0.007 0.008 0.004
3 0.007 0.011 0.004 3 0.006 0.01 0.004 3 0.006 0.009 0.004 3 0.007 0.009 0.004
[Deflec.Ave.q 0.007 | 0.01033 ] 0.004 [Deflec.Ave| 0.006 0.01 0.004 [Deflec.Ave| 0.00633 | 0.009 0.004 {Deflec.Ave 0.007 | 0.00833 | 0.004
Force, kg § 17.4011 } 7.57417 | 6.51163 | Force, kg | 14.9153 | 7.32984 | 6.51163 | Force, kg | 15.7439 | 6.59686 | 6.51163 | Force, kg | 17.4011 | 6.1082 | 6.51163
Surface Roughness, micron Average | Vertical 16.3653 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6§ Point 7 Point 8 | Average Back 6.90227 kg.
1 7.01 5.58 7.49 8.77 6.94 8.58 6.27 8.04 7.085 6.51163
2 6.25 7.1 6.29 5.99 5 777 6.4 5.19 6.24875
3 5.68 6.07 5.74 6.52 5.44 7 6.84 6.41 6.2125
4 6.47 6.05 5.73 8.44 6.67 7.84 6.02 4.92 6.53
Average
Tooi No.8 Cutting Speed 20.28 m/min n = 315 rpm. Mat.Dia. 205 mm. cutting fluid : soluble oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.004 1 0.007 0.01 0.004 1 0.007 0.008 0.004 1 0.007 0.008 0.005
2 0.006 0.008 0.004 2 0.007 0.01 0.004 2 0.007 0.008 0.004 2 0.007 0.009 0.004
3 0.006 0.008 0.004 3 0.007 0.01 0.004 3 0.007 0.008 0.004 3 0.007 0.009 0.004
flec.Ave.] 0.006 0.008 0.004 [Deflec.Ave 0.007 0.01 0.004 [Deflec.Ave.{ 0.007 0.008 0.004 flec.Ave] 0.007 | 0.00867 | 0.00433
Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 17.4011 | 7.32984 | 6.51163 | Force, kg | 17.4011 | 5.86387 [ 6.51163 | Force, kg | 17.4011 | 6.35253 | 7.05426
Surface Roughniess, micron Average |Vertical | 16.7797 | kg
Mat.No. | Point 1 Point 2 Point 3 Point ¢4 Point 5 Point 8 Point 7 Point 8 | Average Back 6.35253 kg.
1 4.87 5.05 6.07 4.9 5.15 5.69 5.57 5.38 5.338 side 6.64729
2 4.27 6.09 4.86 5.63 6.75 5.08 4.97 6.63 5.5425
3 5.81 6.91 4,92 5.77 6.72 4.67 5.56 5.5 5.7325
4 6.98 6.99 4.53 5.38 6.75 6.82 5.6 5.39 6.055
Average
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Cut. Speed| 1 2 3 4 5 [ 7 8 9 10 Average
37.59 18.29 16.32 17.95 18.04 17.59 16.7 17.83 18.38 15.56 17.17 17.38
35.11 17.97 17.2 17.83 18.59 17.53 17.22 17.36 19.97 16.09 17.57 17.73
32.64 16.59 17.39 17.93 19.45 18.04 17.76 17.25 20.04 18.49 17.52 18.05
30.17 19.41 18.35 17.73 18.88 17.96 17.98 17.38 20.21 18.87 18.68 18.55
27.69 19.16 17.8 17.73 19.29 17.25 19.2 17.21 21.34 19.01 18.7 18.67
25.22 18.78 18.69 20.23 19.83 18.8 19.23 18.77 20.5 19.43 18.13 19.24
22.75 19.69 18.23 19.11 19.93 19.43 19.77 19.24 19.85 20.17 18.92 19.43
20.28 20.81 19.29 19.85 19.79 19.27 20.05 19.79 21.44 20.48 19.13 19.99

Average
ﬂmmmmﬁﬂuﬁiﬂumgﬂﬁamﬂmsnﬂam (lumsaw)

Cut. Speed| 1 2 3 4 5 6 7 8 9 10 Average
37.59 7.43 6.38 6.3 6.11 5.86 6.02 7.37 5.9 7.08 7.13 6.56
35.11 6.78 7.4 7.32 5.78 7.22 6.38 7.1 7.83 7.03 5.64 6.85
32.64 6.74 7.44 7.38 5.85 7.33 7.53 6.63 5.84 5.75 7.01 6.75
30.17 5.21 6.26 6.21 7.5 6.02 5.9 5.83 6.63 5.05 6.57 6.12
27.69 5.93 5.75 5.56 6.48 6.41 6.78 6.55 5.5 6 5.44 6.04
25.22 6.29 5.85 7.26 5.74 6.4 7.29 5.92 5.82 7.26 5.98 6.38
22.75 5.42 6.68 6.74 6.3 7.3 7.02 6.05 5.76 5.45 6.52 6.32
20.28 6.64 6.78 5.29 6.66 5.12 5.93 7.1 6.33 6.44 5.67

Average
wmmsanuiamaawmqﬂmimam (lunsen)

Cut. Speed 1 2 3 4 5 6 7 8 9 10 Average
37.59 22.93 24.34 15.8 17.28 22.22 16.93 21.16 18.62 25.75 14.46 19.95
27.69 20.18 18.69 13.05 17.99 16.58 14.46 19.4 16.22 21.16 15.52 17.33
20.28 18.56 14.4 10.5 15.87 15.16 15.52 15.52 17.99 22.22 14.11 15.99

83



g 22 mantufindayanamsnaassnnmslainiuiy gai 1

Tool No.1 Cutting Speed 37.59 m./min a = 315 pm. Mat.Dia. 38 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertica} Back Side Point Vertical Back Side
1 0.008 0.009 0.006 1 0.006 0.009 0.006 1 0.006 0.008 0.006 1 0.006 0.008 0.006
2 0.006 0.01 0.006 2 0.006 0.01 0.006 2 0.006 0.008 0.006 2 0.006 0.009 0.006
3 0.006 0.01 0.006 3 0.006 0.01 0.006 3 0.006 0.009 0.006 3 0.006 0.009 0.006
Deflec.Ave 0.006 | 0.00967 0.006 [Deflec.Ave] 0.006 | 0.00967 0.006 [Deflec.Ave| 0.006 } 0.00833 0.006 [Deflec.Ave] 0.006 | 0.00867 | 0.006
Force, kg | 14.9153 | 7.08551 | 9.76744 | Force, kg | 14.9153 7.08551 | 9.76744 | Force, kg { 14.9153 | 6.1082 | 9.76744 | Force, kg | 14.9153 6.35253 | 9.76744
Surface Roughness, micron Average | Vertical 14.9153 ke.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.65794 kg.
1 7.83 8.04 1.18 4.82 7.37 8.38 8.55 10.01 7.7728 Side 9.76744 kg.
2 5.67 5.93 8.66 8.43 6.78 6.76 6.02 5.9 6.76875 Resultant
3 7.97 7.78 7.9 7.8 6.1 6.93 8.24 5.77 17.31125
4 7.24 717 8.08 7.43 7.66 6.31 1.75 6.95 7.32375
Average
Tool No.2 Cutting Speed 35.11 m./min o = 315 pm. Mat.Dia. 35.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.011 0.005 1 0.006 0.011 0.006 1 0.006 0.011 0.005 1 0.006 0.012 0.005
2 0.005 0.011 0.006 2 0.006 0.011 0.006 2 0.006 0.012 0.005 2 0.006 0.012 0.005
3 0.006 0.011 0.008 3 0.006 0.012 0.006 3 0.006 0.012 0.005 3 0.006 0.013 0.006
[Deflec. Ave.| 0.00567 0.011 0.00567 {Deflec.Ave.] 0.006 | 0.01133 0.006 [Deflec.Ave.|] 0.006 | 0.01167 0.005 {Deflec.Ave 0.006 | 0.01233 | 0.00533
Force, kg | 14.0866 { 8.06283 | 9.22481 | Force, kg | 14.9153 8.30716 | 9.76744 | Force, kg | 14.9153 | 8.55148 | 8.13953 | Force, kg | 14.9153 | 9.04014 8.68217
Surface Roughness, micron Average | Vertical 14.7081 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 8.4904 kg-
1 7.19 7.27 5.1 6.61 7.56 6.86 6.79 5.77 6.64375 Side 8.95349 kg.
2 7.84 6.97 8.5 7.04 1.76 116 6.57 8.57 7.55125 Resultant
3 8.47 9.27 6.79 5.95 6.42 4.47 6.55 8.13 7.00625
4 6.87 7.34 6.68 5.87 6.16 7.43 7.65 5.66 6.7075
Tool No-3 Cutting Speed 32.64 m./min n = 315 rpm. Mat.Dia. 33 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.01 0.005 1 0.006 0.01 0.005 1 0.006 0.01 0.005 1 0.006 0.011 0.005
2 0.006 6.011 0.005 2 0.006 0.01 0.005 2 0.006 0.01 0.005 2 0.007 0.013 0.006
3 0.006 0.011 0.008 3 0.006 0.011 0.005 3 0.006 0.011 0.005 3 0.006 0.013 0.005
[Deflec.Aved 0.006 | 0.01067 | 0.00533 Peflec.Ave| 0.006 f 0.01033 [ 0.005 flec.Ave] 0.006 | 0.01033 [ 0.005 [Deflec.Ave] 0.00633 | 0.01233 | 0.00533
Force, kg | 14.9153 { 7.8185 | 8.68217 | Force, kg | 14.9153 | 7.57417 8.13953 | Force, kg | 14.9153 | 7.57417 | 8.13953 | Force, kg | 15.7439 | 9.04014 8.68217
Surface Roughness, micron Average | Vertical 15.1224 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 8.00175 kg.
1 6.77 7.79 7.68 6.94 8.86 8.09 8.55 1.57 7.50625 Side 8.41085 kg.
2 5.38 6.2 4.77 9.26 8.27 7.43 9.13 9.27 7.46375 Resultant kg.
3 5.5 6.83 4.85 7.12 6.1 6.69 5.94 5.1 6.01625
4 711 7.86 6.93 6.49 7.48 7.92 1.27 4.26 6.915
Tool No.4 Cutting Speed 380.17 m./min 0= 315 pm. Mat.Dia. 30.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side. Point Vertical Back Side
1 0.006 0.006 0.006 1 0.006 0.007 0.006 1 0.005 0.006 0.005 1 0.006 0.007 0.005
2 0.006 0.007 0.005 2 0.006 0.008 0.006 2 0.005 0.006 0.005 2 0.006 0.007 0.005
3 0.006 0.007 0.008 3 0.006 0.008 0.006 3 0.005 0.007 0.005 3 0.005 0.007 0.005
IDeflec.Ave 0.006 | 0.00667 | 0.00567 [Deflec.Ave 0.008 | 0.00767 0.006 [Deflec.Ave.] 0.005 | 0.00633 0.005 [Deflec.Ave.| 0.00567 | 0.007 0.005
Force, kg | 14.9153 | 4.88656 | 9.22481 | Force, kg | 14.9153 | 5.61955 9.76744 | Force, kg | 12.4294 | 4.64223 | 8.13953 | Force, kg | 14.0866 | 5.13089 | 8.13953
Surface Roughness, micron Average | Vertical 14.0866 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.06981 kg
1 7.1 5.61 6.55 4.44 5.38 6.74 8.4 7.87 6.51125 Side 8.81783 kg.
2 5.79 6.56 6.73 8.57 7.38 8.03 9.54 8.57 7.39625 Resultant kg.
3 5.67 §.52 4.7 5.29 6.72 4.43 6.62 4.66 5.45185
4 6.64 6.63 7.01 7.04 6.65 7.28 7.71 7.12 7.01
Average
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Tool No.5

Cutting Speed 27.69 m./min  n=315mpm. Mat.Dia. 28 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Poiat Vertical Back Side
1 0.006 0.009 0.006 1 0.005 0.009 0.004 1 0.005 0.008 0.004 1 0.006 0.011 0.005
2 0.006 0.009 0.005 2 0.005 0.009 0.004 2 0.005 0.008 0.004 2 0.006 0.011 0.005
3 0.006 0.009 0.005 3 0.005 0.008 0.004 3 0.005 0.008 0.004 3 0.006 0.011 0.005
[Deflec.Ave.! 0.006 0.009 | 0.00533 [Deflec.Ave} 0.005 0.009 0.004 [Deflec.Aved 0.005 0.008 0.004 [Defiec.Ave.| 0.006 0.011 0.005
Force, kg | 14.9153 | 6.59686 | 8.68217 | Force, kg | 12.4294 | 6.59686 | 6.51163 Force, kg | 12.4294 | 5.86387 | 6.51163 | Force, kg | 14.9153 | 8.06283 8.13953
Surface Roughness, micron Average | Vertical 13.6723 kg.
Mat.No. | Point 1 Point 2 | Point 3 | Point 4 Point 5 Point & Point 7 | Point 8 | Average Back 6.7801 kg.
1 5.41 5.97 5.12 6.53 5.12 5.46 6.43 7.07 5.88875 Side 7.46124 kg-
2 5.99 5.89 4.76 5.44 4.94 5.19 4.65 4.78 5.205 Resuitant ; kg.
3 4.43 6.69 7.24 7.96 7.1 7.34 6.19 7.33 6.785
4 7.63 9.27 8.66 7.65 7.39 7.11 6.95 8.4 7.8825
Average
Tool No.6 Cutting Speed 25.22 m./min n = 815 rpm. Mat.Dia. 25.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vetical Back. Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.004 0.006 1 0.006 0.004 0.004 1 0.006 0.005 0.004 1 0.006 0.005 0.004
2 0.006 0.004 0.005 2 0.006 0.004 0.004 2 0.006 0.006 0.004 2 0.006 0.007 0.004
3 0.006 0.004 0.005 3 0.006 0.005 0.004 3 0.006 0.007 0.004 3 0.006 0.007 0.004
{Deflec.Ave., 0.006 0.004 | 0.00533 [Deflec.Ave] 0.006 | 0.00433 0.004 |Deflec.Ave] 0.006 0.006 0.004 [Deflec.Ave 0.006 | 0.00633 } 0.004
Force, kg | 14.9153 | 2.93194 | 8.68217 | Force, kg | 14.9153 | 3.17627 6.51163 | Force, kg | 14.9153 | 4.39791 | 6.51163 | Force, kg | 14.9153 | 4.64223 | 6.51163
Surface Roughness, micron Average |Vertical 14.9153 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point & Point 7 Point 8 | Average Back 3.78708 kg.
1 6.36 6.94 6.14 6.67 7.43 7.28 7.34 6.09 6.78125 Side 7.05426 kg.
2 8.59 7.67 7.15 5.94 5.52 519 4 4.23 6.03625 Resultant E k
3 6.62 7.84 7.56 9.24 7.49 7.38 6.55 6.09 7.34625
4 7.33 9.78 10.42 8.78 5.32 715 6.58 6.56 774
Tool No.7 Catting Speed 22.75 m./min n = 315 rpm. Mat.Dia. 23 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.006 1 0.005 0.009 0.004 1 0.006 0.008 0.004 1 0.006 0.008 0.004
2 0.006 0.008 0.005 2 0.005 0.009 0.004 2 0.005 0.009 0.004 2 0.006 0.009 0.004
3 0.005 0.008 0.005 3 0.005 0.009 0.004 3 0.006 0.008 0.004 3 0.006 0.009 0.004
flec.Ave 0.00567 | 0.008 | 0.00533 [Deflec.Aved 0.005 0.009 0.004 [Deflec.Ave| 0.00567 | 0.009 0.004 flec.Ave.] 0.008 0.009 0.004
Force, kg | 14.0866 | 5.86387 | 8.68217 | Force, kg | 12.4294 | 6.59686 { 6.51163 | Force, kg | 14.0866 | 6.59686 { 6.51163 | Force, kg [ 14.9153 | 6.59686 | 6.51163
Surface Roughness, micron Average |Verticsl [ 13.8795 | kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.41361 kg.
1 4.79 5.45 5.82 7.19 7.52 7.98 8.92 6.5 6.77125 Side 7.05426 kg.
2 8.05 T.44 7.86 8.09 8.12 6.26 7.61 6.74 7.52125 Resultant kg.
3 6.36 6.86 71 7.01 5.82 7.56 6.6 6.51 6.7275
4 6.48 6.41 6.22 5.11 8.07 6.97 7.29 7.48 6.75375
Tool No.8 Cutting Speed 20.28 m./min n = 315 rpm. Mat.Dia. 20.5 mm. Vegetable Oil
Materiat No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vestical Back Side
1 0.006 0.008 0.005 1 0.005 0.008 0.004 1 0.006 0.009 0.004 1 0.006 0.009 0.004
2 0.006 0.008 0.004 2 0.005 0.008 0.003 2 0.006 0.009 0.004 2 0.006 0.009 0.004
3 0.006 0.008 0.004 3 0.005 0.008 0.004 3 0.006 0.008 0.004 3 0.006 0.009 0.004
{Deflec. Ave 0.006 0.008 | 0.00433 [Deflec.Ave 0.005 0.008 | 0.00367 [Deflec.Ave.] 0.006 | 0.00867 0.004 flec.Avel 0.006 0.009 0.004
Force, kg | 14.9153 | 5.86387 | 7.05426 | Force, kg | 12.4294 | 5.86387 | 5.96899 | Force, kg | 14.9153 | 6.35253 6.51163 | Force, kg | 14.9153 { 6.59686 | 6.51163
Surface Roughness, micron Average | Vertical 14.2938 kg.
Mat.No. | Point 1 Point 2 | Point 3 | Point 4 Point 5 | Point 6 Point 7 Point 8 | Average Back 6,16928 kg.
1 7.29 5.03 6.38 6.56 5.78 5.73 6.17 6.48 8.1775 Side 6.51163 kg.
2 5.53 5.43 4.54 4.72 4.5 4.2 4.2 4.55 4.70875 Resultant kg.
3 5.58 579 5.64 5.71 6.48 5.06 4.93 4.75 5.4925
4 4.67 4.86 5.33 5.66 4.3 4.99 5.44 5.42 5.08375
Average
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Toot No.1 Cutting Speed 37.5¢ m.min 0= 315 pm. Mat.Dia. 38  mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.01 0.005 1 0.006 0.008 0.005 1 0.007 0.01 0.006 1 0.007 0.01 0.006
2 0.006 0.01 0.005 2 0.007 0.01 0.006 2 0.006 0.011 0.006 2 0.007 0.011 0.007
3 0.007 0.01 0.005 3 0.007 0.01 0.006 3 0.007 0.011 0.006 3 0.007 0.012 0.007
{Deflec. Ave.| 0.00667 0.01 0.005 |Deflec.Ave.| 0.00667 | 0.00933 | 0.00567 jDeflec.Ave 0.00667 | 0.01067 0.006 [Deflec.Ave| 0.007 0.011 0.00667
Force, kg.{ 16.5725 | 7.32984 }{ 8.13953 | Force, kg.| 16.5725 | 6.84119 | 9.22481 Force, kg.| 16.5725 | 7.8185 | 9.76744 | Force, kg.} 17.4011 8.06283 | 10.8527
Surface Roughness, micron Average | Vertical | 16.7797 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point B | Average Back 7.51309 kg.
1 .73 8.14 8.13 8.48 717 7.63 6.96 8.48 7.84 Side 9612 kg.
2 6.5 5.83 6.33 6.74 8.71 9.71 .17 7.76 7.41875
3 5.64 8.57 6.48 7.74 6.64 7.09 7.33 5.36 6.85625
4 7.29 7.64 6.16 4.72 6.65 6.36 7.19 8.67 6.835
Tool No.2 Cutting Speed 35.11 m./min n = 315 pm. Mat.Dia. 35.5 mm. Vegetable Oil
Material No.1 Material No.2 Maierial No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.006 0.01 0.007 1 0.006 0.009 0.005 1 0.006 0.01 0.005
2 0.006 0.01 0.005 2 0.008 0.011 0.007 2 0.006 0.01 0.006 2 0.006 0.011 0.006
3 0.006 0.01 0.005 3 0.007 0.011 0.007 3 0.006 0.01 0.006 3 0.006 0.011 0.006
[Deflec.Ave 0.006 | 0.00933 0.005 [Deflec.Ave.| 0.00633 | 0.01067 | 0.007 [Deflec.Ave] 0.006 | 0.00967 | 0.00567 [Deflec.Ave] 0.006 | 0.01067 | 0.00567
Force, kg.| 14.9153 | 6.84119 | 8.13953 | Force, kg.{ 15.7439 | 7.8185 11.3953 | Force, kg. | 14.9153 | 7.08551 | 9.22481 | Force, kg.| 14.9153 | 7.8185 | 9.22481
Surface Roughness, micron Average | Vertical | 15.1224 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point & Point 7 Point 8 | Average Back 7.39092 kg.
1 8 9.68 6.4 6.23 7 7.98 8.11 8.78 7.76625 Side 9.49612 kg.
2 5.14 3.03 6.88 4.75 9.09 6.51 7.54 7.18 6.265
3 6.75 5.1 5.73 6.83 7.38 7.27 7.09 9.98 7.01625
4 6.61 7.47 6.82 5.96 8.89 7.48 7.37 7.17875
Tool No.3 Cutting Speed 32.64 m./min 0 =315 rpm. Mat.Dia. a3 mm. Vegetable Oil
Material No.1 Material No.2 Material No.8 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.009 0.006 1 0.005 0.009 0.004 1 0.005 0.009 0.004 1 0.006 0.01 0.004
2 0.006 0.009 0.006 2 0.006 0.01 0.004 2 0.006 0.011 0.005 2 0.006 0.01 0.005
3 0.006 0.01 0.006 3 0.006 0.01 0.005 3 0.005 0.011 0.005 3 0.006 0.01 0.003
[Deflec.Ave.! 0.006 | 0.00933 0.006 [Deflec.Ave] 0.00567 | 0.00967 | 0.00433 {Deflec.Ave.| 0.00533 | 0.01033 | 0.00467 [Deflec.Ave,| 0.006 0.01 0.00467
Force, kg. | 14.9153 | 6.84119 | 9.76744 | Force, kg.| 14.0866 | 7.08551 | 7.05426 | Force, kg.| 13.258 7.57417 | 7.5969 | Force, kg.| 14.9153 | 7.32984 | 7.5969
Surface Roughness, micron Average | Vertical | 14.2938 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 7.20768 kg.
1 8.69 6.54 4.23 5.84 7.05 7 6.55 8.81 6.83875 Side 8.00388 kg.
2 757 7.54 7.68 8.39 8.8 6.15 8.66 1.177 7.82
3 8.23 9.5 9.53 7.15 7.34 4.93 7.58 6.41 7.70875
4 5.61 5.57 6.67 7.58 8.27 6.57 6.37 6.26 6.6125
Tool No.4 Cutting Speed 30.17 m./min  §= 315 pm. Mat.Dia. 30.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.007 0.008 0.005 1 0.006 0.007 0.004 1 0.006 0.008 0.005
2 0.006 0.008 0.005 2 0.007 0.011 0.005 2 0.006 0.01 0.005 2 0.007 0.011 0.006
3 0.006 0.009 0.005 3 0.007 0.011 0.006 3 0.006 0.01 0.005 3 0.007 0.011 0.005
{Deflec.Ave] 0.006 | 0.00833 0.005 [Deflec.Avej 0.007 0.01 0.00533 bcﬂw.Ave. 0.006 0.008 | 0.00467 [Deficc.Ave 0.00667 0.01 0.00533
Force, kg.{ 14.9153 | 6.1082 | 8.13953 | Force, kg.| 17.4011 | 7.32984 | 8.68217 | Force, kg.| 14.9153 | 6.59686 | 7.5962 Force, kg.| 16.5725 | 7.32984 | 8.68217
Surface Roughness, micron Average | Vertical | 15.851 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Paint 7 Point 8 | Average Back 6.84119 kg.
1 6.97 6.07 6 6.75 1.75 6.88 8.21 9.54 7.27125 Side 8.27518 kg.
2 7.28 5.97 8.75 8.6 7.56 8.71 8.16 6.35 7.6725
3 7.84 8.05 8.48 6.95 7.32 5.67 1.75 8.96 7.6275
4 6.79 8.03 7.46 6.69 9.17 B.26 9.37 8.69 8.0575
Average
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Tool No.5 Cutting Speed 27.69 m./min n=315rmpm. Mat.Dia. 28 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.006 1 0.006 0.008 0.005 1 0.006 0.006 0.004 1 0.006 0.007 0.005
2 0.006 0.008 0.005 2 0.006 0.008 0.005 2 0.006 0.007 0.004 2 0.006 0.007 0.005
3 0.006 0.008 0.005 3 0.006 0.008 0.005 3 0.006 0.007 0.004 3 0.006 0.008 0.005
{Deflec.Ave.| 0.006 0.008 | 0.00533 |Deflec.Ave| 0.006 0.008 0.005 [Deflec.Ave| 0.006 | 0.00667 0.004 [Deflec.Ave.] 0.006 | 0.00733 0.005
Force, kg. | 14.9153 | 5.86387 | 8.68217 | Force, kg.| 14.9153 | 5.86387 | 8.13953 | Force, kg.| 14.9153 | 4.88656 | 6.51163 } Force, kg.| 14.9158 | 5.37522 8.13953
Surface Roughness, micron Average | Vertical | 14.9153 kg.
Mat.No. | Point 1 Point 2 Point 3 | Point4 | Point 5 | Point 6 Point 7 | Point 8 | Average Back 5.49738 kg.
1 5.25 5.39 5.87 5.97 5.83 4.21 3.67 4.53 5.09 Side 7.86822 k;
2 7.16 7.4 8.42 8.35 9.65 6.85 7.2 7.27 7.7875
3 7.88 5.43 6.19 4.74 6.33 5.53 5.47 4.83 5.8
4 6.48 8.95 7.62 7.88 6.34 7.87
Tool No.6 Cutting Speed 25.22 m./min n= 315 ;pm. Mat.Dia. 25.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.004 1 0.006 0.006 0.004 1 0.006 0.006 0.004 1 0.005 0.006 0.003
2 0.006 0.008 0.004 2 0.006 0.007 0.004 2 0.006 0.006 0.004 2 0.006 0.007 0.004
3 0.006 0.008 0.004 3 0.006 0.007 0.004 3 0.006 0.008 0.005 3 0.006 0.009 0.005
iDeflec.Ave.| 0.006 0.008 0.004 [Deflec.Ave) 0.006 | 0.006867 0.004 |Deflec.Ave 0.006 | 0.00667 | 0.00433 [Deflec.Ave 0.00567 | 0.00733 0.004
Force, kg.| 14.9153 | 5.86387 | 6.51163 | Force, kg.| 14.9153 | 4.88656 | 6.51163 Force, kg. | 14.9153 | 4.88656 | 7.05426 | Force, kg.| 14.0866 | 5.37522 | 6.51163
Surface Roughness, micton Average | Vertical | 14.7081 kg.
Mat.No. | Point 1 Point 2 | Point 3 Point 4 | Point 5 Point 6 | Point 7 | Point 8 | Average Back 5.25305 kg.
1 5.98 5.62 4.35 5.95 6.47 6.37 6.24 6.86 5.98 Side 6.64729 ke.
2 4.61 3.34 4.68 4.35 5.41 6.23 6.27 5.32 5.02625
3 6.96 7.23 175 9.82 10.08 5.35 3.68 3.44 6.78875
4 6.88 7.74 6.6 7.32 8.03 7.96 7.55 3825
Tool No.7 Cutting Speed 22.75 m./min 0= 315 pm. Mat.Dia. 23 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.006 1 0.006 0.004 0.004 1 0.008 0.005 0.003 1 0.006 0.008 0.004
2 0.006 0.007 0.005 2 0.006 0.005 0.004 2 0.006 0.007 0.004 2 0.006 0.008 9.004
3 0.006 0.007 0.005 3 0.006 0.005 0.004 3 0.006 0.007 0.004 3 0.006 0.008 0.004
flec.Ave 0.006 0.007 | 0.00533 [Deflec.Ave 0.008 | 0.00467 0.004 [Deflec.Ave| 0.006 |} 0.00633 | 0.00367 [Deflec.Ave.| 0.006 0.008 0.004
Force, kg.| 14.9153 | 5.13089 | 8.68217 | Force, kg.| 14.9153 | 3.42059 | 6.51163 { Force, kg. 14.9153 | 4.64223 | 5.96899 | Force, kg.| 14.9153 | 5.86387 | 6.51163
Surface Roughness, micron Average | Vertical | 14.9153 kg.
Mat.No. Point 1 Point 2 Pont 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 4.7644 kg.
1 6.63 8.06 8.78 9.12 6.14 6.33 6.27 7.55 7.36 Side 6.9186 kg.
2 6.86 9.37 9.83 7.85 8.43 7.18 8.03 177 8.165
3 8.25 6.32 5.87 5.2 5,38 5.02 5.8 5.4 5.88
4 6.4 714 6.75 6.31 6.71 5.65 5.72 6.76 6.43
Tool No.8 Catting Speed 20.28 m./min 0 = 315 pm. Mat.Dia. 20.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vetical Back Side Point Vertical Back Side
1 0.006 0.007 0.005 1 0.006 0.005 0.004 1 0.006 0.006 0.005 1 " 0.007 0.006 ©.004
2 0.006 0.007 0.005 2 0.007 0.005 0.004 2 0.006 0.006 0.004 2 0.006 0.006 0.003
3 0.006 0.007 0.005 3 0.006 0.006 0.004 3 0.006 0.007 0.004 3 0.006 0.008 0.004
[Deflec.Ave.| 0.006 0.007 0.005 {Deflec.Ave.| 0.00633 | 0.00533 | 0.004 [Deflec.Ave] 0.006 | 0.00633 | 0.00433 [Deflec.Ave| 0.00633 | 0.00667 } 0.00367
Force, kg.| 14.9153 | 5.13089 | 8.13953 | Force, kg.| 15.7439 | 3.90925 | 6.51163 | Force, kg.| 14.9153 | 4.64223 | 7.05426 | Force, kg.| 15.7439 4.88656 | 5.96899
Surface Roughness, micron Average | Vertical | 15.3296 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 4.64223 kg.
1 3.55 2.61 2.83 3.03 318 3.07 3.17 5.23 3.33375 Side 6.9186 kg.
2 4.67 5.79 5.65 5.23 5.34 5.86 5.69 4.78 5.37625
3 5.54 6.03 6.3 6.31 7.54 8.64 1.25 6.96 8.57125
4 6.4 6.66 7.74 6.63 7.24 7.56 6.57 7.87 7.08375
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Tool No.1 Cutting Speed 87.59 m./min 0= 315 rpm. Mat.Dia. 38 mm, Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.008 0.01 0.008 1 0.006 0.01 0.005 1 0.007 0.011 0.006 1 0.006 0.01 0.005
2 0.007 0.012 0.008 2 0.006 0.01 0.006 2 0.007 0.012 0.006 2 0.006 0.01 0.005
3 0.007 0.012 0.008 3 0.006 0.011 0.006 3 0.007 0.012 0.006 3 0.006 0.011 0.006
Deflec.Ave] 0.00733 ] 0.01133 | 0.008 [Defiec.Ave ©0.006 | 0.01033 | 0.00567 {Deflec.Ave 0.007 | 0.01167 { 0.006 {Deflec.Ave{ 0.006 | 0.01033 { 0.00533
Force, kg | 18.2298 | 8.30716 | 13.0233 | Force, kg | 14.9153 7.57417 | 9.22481 { Force, kg | 17.4011 | 8.55148 | 9.76744 | Force, kg | 14.9158 | 7.57417 8.68217
Surface Roughness, micron Average |Vertical 16.3653 kg.
Mat.No. | Point 1 } Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 8.00175 kg.
1 5.63 5.84 8.16 6.74 5.98 4.73 5.62 5.87 6.03375 Side 10.1744
2 7.82 5.83 6.69 6.83 7.52 6.83 6.65 8.31 7.06 Resultant
3 6.92 6.79 4.6 6.12 8.96 6.54 6.65 6.38 6.62
4 7.62 8.6 7.18 4.12 6.72 7.42 6.42 8.05 7.01625
Tool No.2 Cutting Speed 35.11 m./min n = 315 rpm. Mat.Dia. 35.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.006 0.008 0.005 1 0.007 0.009 0.006 1 0.006 0.009 0.006
2 0.006 0.01 0.006 2 0.006 0.009 0.005 2 0.006 0.01 0.005 2 0.006 0.01 0.005
3 0.006 0.01 0.006 3 0.006 0.01 0.005 3 0.007 0.012 0.006 3 0.006 0.01 0.005
IDeflec.Ave.] 0.006 | 0.00933 | 0.00567 |Deflec.Ave,| 0.006 0.009 0.005 {Deflec.Ave.} 0.00667 | 0.01033 | 0.00567 [Deflec.Ave.| 0.006 | 0.00867 | 0.00533
Force, kg | 14.9153 | 6.84119 | 9.22481 | Force, kg | 14.9153 | 6.59686 8.13953 { Force, kg | 16.5725 | 7.57417 | 9.22481 | Force, kg | 14.9153 | 7.08551 | 8.68217
Surface Roughness, micron Average | Vertical 15.3296 kg.
Mat.No. { Point 1 | Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 7.02443 kg.
1 4.03 6.65 6.08 9.8 6.89 4.1 4.41 7.01 6.12125 Side 8.81783 kg.
2 7.22 6.32 5.78 5.54 6.41 5.49 5.5 4.68 5.8675
3 5.47 3.33 7.14 7.38 5.8 5.55 6.43 9.09 8.27375
4 6.91 3.93 8.94 5.06 9.73 4.36 6.65 7.55 6.64125
Average
Tool No.3 Cutting Speed 32.64 m./min n = 315 pm. Mat.Dia. 33 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.006 0.009 0.004 1 0.006 0.007 0.004 1 0.006 0.009 0.005
2 0.006 0.01 0.005 2 0.006 0.01 0.004 2 0.007 0.009 0.005 2 0.006 0.01 0.005
3 0.006 ¢.01 0.005 3 0.006 0.01 0.005 3 0.006 0.01 0.005 3 0.006 0.01 0.005
IDeflec.Ave.] 0.006 |0.00933 | 0.005 [Deflec.Ave| 0.006 | 0.00967 | 0.00433 [Deflec.Ave| 0.00633 | 0.00867 | 0.00467 [Deflec.Ave.| 0.006 | 0.00967 0.005
Force, kg [ 14.9153 | 6.84119 | 8.13953 | Force, kg { 14.9153 | 7.08551 | 7.05426 | Force, kg 15.7439 | 6.35253 | 7.5969 | Force, kg | 14.9153 { 7.08551 | 8.13953
Surface Roughness, micron Average | Vertical 15.1224 Xg.
Mat.No. | Point 1 | Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.84119 kg.
1 6.25 6.09 8.73 8.13 8.53 6.33 8.4 9.28 7.4675 Side 7.73256 kg.
2 8.8 6.38 7.24 9.56 10.07 8.11 6.29 6.26 7.85125 Resultant
3 5.85 4.82 3.46 7.21 9.31 10.14 9.98 9.16 | 7.49125
4 7.4 6.06 7.86 8.01 9.8 8.77 7.42 6.26 7.635
Tool No.4  Cutting Speed 30.17 m./min  n =315 pm. Mat.Dia. 30.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.01 0.007 1 0.006 0.009 0.004 1 0.007 0.008 0.004 1 0.006 0.008 0.005
2 0.007 0.01 0.007 2 0.006 0.009 0.004 2 0.006 0.01 0.004 2 0.006 0.008 0.005
3 0.007 0.01 0.006 3 0.0086 0.01 0.005 3 0.006 0.01 0.004 3 0.006 0.009 0.005
IDeflec.Ave.] 0.007 .01 0.00667 [Deflec.Ave] 0.006 | 0.00833 | 0.00433 [Deflec.Ave.| 0.00633 | 0.00933 0.004 [Deflec.Ave| 0.006 | 0.00833 0.005
Force, kg | 17.4011 | 7.32984 | 10.8527 | Force, kg | 14.9153 | 6.84118 | 7.05426 | Force, kg | 15.7439 | 6.84119 6.51163 | Force, kg | 14.9153 | 6.1082 | 8.13953
Surface Roughness, micron Average | Vertical 15.7439 kg.
Mat.No. | Point 1 | Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 { Average Back 6.7801 kg.
1 B.66 8.81 7.26 6.17 4.14 7.07 9.61 7.4 7.39 Side 8.13953 ki
2 5.38 5.62 6.37 7.39 4.6 6 H 6.79 5.89375 Resultant
3 7.08 5.9 7.82 6.82 7.48 8.47 7.94 8.7 7.52625
4 7.2 4.54 8.82 10.3 9.74 6.23 6.99 6.49 7.53875
Average [0
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Tool No.5 Cutting Speed 27.69 m./min n = 315 rpm. Mat.Dia. 28 mm. Vegetable Oil
Material No.1 Material No.2 Mareriat No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.009 0.005 1 0.006 0.008 0.004 1 0.005 0.008 0.004 1 0.005 0.009 0.005
2 0.006 0.008 0.005 2 0.005 0.008 0.004 2 0.005 0.008 0.004 2 0.005 0.009 0.004
3 0.006 0.00% 0.005 3 0.005 0.008 0.004 3 0.005 0.009 0.004 3 0.005 0.008 0.004
[Deflec.Ave.| 0.006 0.009 0.005 [Deflec.Ave.| 0.00533 0.008 0.004 |Deflec.Ave] 0.005 | 0.00833 | 0004 [Deflec.Ave] 0.005 | 0.00867 | 0.00433
Force, kg { 14.9153 | 6.59686 | 8.13953 | Force, kg | 13.258 | 5.86387 6.51163 | Force, kg { 12.4294 | 6.1082 | 6.51163 | Force, kg | 12.4294 | 6.35253 7.05426
Surface Roughness, micron Average | Vertical 13.258 kg
Mat.No. | Point 1 | Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.23037 kg.
1 6 6.52 6.76 7.6 179 5.23 6.28 8.59 6.59625 Side 7.05426 kg.
2 6.93 709 7.43 6.72 8.38 5.56 6.45 5.89 6.55625 Resultant
3 6.06 4.98 6.16 8.05 5.25 1.57 6.7 6.5 6.40875
4 7.1 7.16 7.35 7.53 717 .55 7.65 7.64 7.39375
Average
Tool No.6 Cutting Speed 25.22 m./min 0= 315 pm. Mat.Dia. 25.5 mm. Vegetable Oif
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.005 1 0.006 0.007 0.004 1 0.006 0.007 0.004 1 0.006 0.007 0.004
2 0.006 0.007 0.005 2 0.006 0.008 0.004 2 0.006 0.007 0.003 2 0.006 0.007 0.004
3 0.006 0.007 0.005 3 0.006 0.008 0.004 3 0.006 0.007 0.004 3 0.006 0.007 0.004
[Deflec.Ave.| 0.006 0.007 0.005 [Deflec.Ave| 0.006 | 0.00767 0.004 Deflec.Ave.| 0.006 0.007 | 0.00367 [Deflec.Avet 0.006 0.007 0.004
Force, kg | 14.9153 | 5.13089 | 8.13953 | Force, kg | 14.9153 | 5.61955 { 6.51163 | Force, kg 14.9153 | 5.13089 | 5.96899 | Force, kg | 14.9153 | 5.13089 | 6.51163
Surface Roughness, micron Average | Vertical 14.9158 kg.
Mat.No. | Point 1 | Point 2 Point 3 Point 4 Point 5 Point 6§ Poim 7 Point 8 | Average Back 5.25305 kg.
1 6.867 6.8 8.78 1.71 7.99 .67 7.86 8.37 7.48125 Side. 6.78295 kg
2 7.86 7115 6.5 8.28 6.95 6.06 6.38 7.06 7.03
3 5.76 6.58 6.79 7.07 7.68 8.1 €.92 8.63 7.19125
4 7.5 7.5 7.82 9.51 6.8 8.76 8.95 9.23 8.25875
Average
Toot No.7  Cutting Speed 22.75 m./min 0= 315 pm. Mat.Dia. 23 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back. Side Point Vertical Back Side
1 0.006 0.007 0.005 1 0.006 0.007 0.004 1 0.006 0.006 0.004 1 0.006 0.006 0.004
2 0.005 0.007 0.004 2 0.005 0.007 0.004 2 0.006 0.007 0.004 2 0.005 0.006 0.004
3 0.005 0.007 0.004 3 0.006 0.007 0.004 3 0.006 0.007 0.004 3 0.005 0.006 0.004
[Deflec.Ave.| 0.00533 | ©0.007 { 0.00433 [Deflec.Ave.| 0.00567 0.007 0.004 [Deflec.Ave.| 0.006 | 0.00667 0.004 {Deflec.Ave.| 0.00533 | 0.006 0.004
Force, kg | 13.258 | 5.13089 | 7.05426 | Force, kg | 14.0866 | 5.13089 | 6.51163 | Force, kg | 14.9153 4.88656 | 6.51163 | Force, kg | 13.258 | 4.39791 | 6.51163
Surface Roughness, micron Average | Vertical 13.8795 kg.
Mat.No. | Point 1 { Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point B | Average Back 4.88656 kg.
1 6.92 107 7.73 8.02 8.4 8.19 8.92 8.75 8 Side 6.64729 kg.
2 7.88 5.31 5.46 4.2 5.7 6.23 6.37 5.64 5.84875 Resultant
3 6.82 5.49 5.03 5.86 5.35 5.86 4.28 6.44 5.64125
4 6.42 6.17 6.57 6.52 6.75 6.54 7.14 8.21 6.79
Tool No.8 Cutting Speed 20.28 m./min  n=315pm. Mat.Dia. 20.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.005 0.005 1 0.008 0.005 0.004 1 0.006 0.005 0.004 1 0.006 0.006 0.005
2 0.006 0.006 0.005 2 0.006 0.005 0.004 2 0.006 0.006 0.004 2 0.006 0.006 0.004
3 0.006 0.006 0.005 3 0.006 0.005 0.004 3 0.006 0.006 0.004 3 0.006 0.006 0.004
Deflec.Ave.] 0.00633 [ 0.00567 | 0.005 [Deflec.Avet 0.006 0.005 0.004 [Deflec.Ave{ 0.006 | 0.00567 0.004 flec.Ave| 0.006 0.006 } 0.00433
Force, kg | 15.7439 | 4.15358 | 8.13953 | Force, kg{ 14.9153 | 3.66492 | 6.51163 | Force, kg | 14.9153 | 4.15358 | 6.51163 | Force, kg 14.9153 | 4.39791 | 7.05426
Surface Roughness, micron Average | Vertical 15.1224 kg.
Mat.No. | Point 1 | Point 2 Point 3 Point ¢ Point § Point 6 Point 7 Point 8 | Average Back 4.0925 kg.
1 5.92 6.5 7.53 5.33 4.61 5.93 4.67 4.22 5.58875 Side 7.05426 kg.
2 5.63 5.32 6.24 5.96 4.74 5.8 5.96 5.78 5.67875
3 4.62 4.66 4.24 3.75 4.29 3.78 5.04 5.07 4.43125
4 8.3 6.4 5.55 5.34 5.43 5.73 5.75 5.31 5.72625
Average
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Tool No.1 Cuiting Speed 37.59 m./min  n= 315 pm. Mat.Dia. 38 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.01 0.007 1 0.006 0.011 0.006 1 0.006 0.011 0.005 1 0.006 0.012 0.005
2 0.006 0.01 0.007 2 0.006 0.012 0.007 2 0.006 0.012 0.005 2 0.006 0.013 0.006
3 0.006 0.01 0.007 3 0.006 0.013 0.007 3 0.006 0.013 0.005 3 0.006 0.013 0.008
[Deflec.Ave.] 0.006 0.01 0.007 [Deflec.Ave.] 0.006 0.012 | 0.00667 [Deflec.Ave.[ 0.006 0.012 0.005 [Deflec.Aved 0.006 | 0.01267 | 0.00567
Force, kg | 14.9153 | 7.32984 | 11.3953 | Force, kg | 14.9153 8.79581 | 10.8527 | Force, kg | 14.9158 | 8.79581 | 8.13953 | Force, kg 14.9153 | 9.28447 | 9.22481
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 8.55148 kg-
1 5.64 6.1 6.25 8.92' 7.68 5.78 6.01 17 6.76 Side 9031 ki
2 6.94 6.16 7.89 5.11 5.68 5.49 7.39 7.32 6.4975 Resultant
3 6.42 7.66 6.01 8.55 7.58 8.57 4.81 5.27 6.6025
4 8.34 5.94 7.81 5.02 6.29 6.8 7.07
Tool No.2 Cutting Speed 35.11 m./min n = 315 rpm. Mat.Dia. 35.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.006 0.008 0.006 1 0.006 0.01 0.005 1 0.007 0.01 0.006
2 0.006 0.008 0.005 2 0.006 0.01 0.007 2 0.006 0.01 0.005 2 0.006 0.011 0.006
3 0.006 0.01 0.006 3 0.007 0.01 0.007 8 0.007 0.011 0.006 3 0.007 0.012 0.006
IDeflec.Ave] 0.006 | 0.00867 | 0.00533 [Deflec.Ave.| 0.00633 | 0.00933 | 0.00667 |Deflec.Ave.| 0.00633 0.01033 | 0.00533 {Deflec.Ave.| 0.00667 0.011 0.006
Force, kg | 14.9153 | 6.35253 | 8.68217 | Force, kg | 15.7439 6.84119 | 10.8527 | Force, kg | 15.7439 | 7.57417 | 8.68217 | Force, kg | 16.5725 8.06283 | 9.76744
Surface Roughness, micron Average [Vertical | 15.7439 [ kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 7.20768 kg.
1 797 7.38 7.6 7.07 7.54 5.59 9.43 6.86 7.40625 Side 9.49612 kg.
2 7.09 7.91 777 9.16 9.28 7.87 8.84 6.27 8.02375 Resultant
3 7.31 5.87 6.94 6.24 5.79 5.14 5.85 4.71 5.98125
4 7.22 7.52 8.6 6.34 719 6.05 8.22 6.18 7.16625
Average
Tool No.3 Cutting Speed 32.64 m./min 0= 315 pm. Mat.Dia. 33 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.006 1 0.006 0.008 0.005 1 0.006 0.008 0.005 1 0.007 0.009 0.006
2 0.006 0.007 0.006 2 0.006 0.008 0.005 2 0.007 0.009 0.005 2 0.007 0.008 0.006
3 0.006 0.007 0.006 3 0.006 0.008 0.005 3 0.006 0.009 0.005 3 0.007 0.009 0.005
[Deflec.Ave 0.006 0.007 0.006 {Deflec.Ave| 0.006 0.008 0.005 [Deflec.Ave.| 0.00633 | 0.00867 0.005 [Deflec.Ave] 0.007 | 0.00867 | 0.00567
Force, kg | 14.9153 | 5.13089 | 9.76744 | Force, kg | 14.9153 5.86387 | 8.13953 | Force, kg | 15.7439 | 6.35253 | 8.13953 | Force, kg | 17.4011 6.35253 | 9.22481
Surface Roughness, micron Average | Vertical 15.7439 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.92496 kg.
1 5 4.68 5.31 5.38 5.48 4.6 4.22 5.33 5 Side 8.81783 kg.
2 5.81 5.49 7 6.5 8.1 8.55 9.31 8.34 3875 Resultant
3 6.49 7.46 9.09 6.75 6.67 5.58 5.47 5.77 6.68
4 715 7.06 4.24 6.79 7.51 5.98 1.55 7.83 6.76375
Tool No.4 Cutting Speed 30.17 m./min n = 315 rpm. Mat.Dia. 30.5 mm. Vegetable Oit
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vestical Back Side
1 0.006 0.007 0.006 1 0.006 0.01 0.005 1 0.006 0.007 0.005 1 0.006 0.008 0.005
2 0.006 0.008 0.006 2 0.006 0.01 0.005 2 0.006 0.007 0.005 2 0.006 0.008 0.005
3 0.006 0.009 0.008 3 0.006 0.01 0.005 3 0.006 0.007 0.005 3 0.007 0.009 0.005
[Defiec.Ave| 0.006 0.008 0.006 [Deflec.Avej 0.006 0.01 0.005 [Deflec.Ave.| 0.006 0.007 0.005 {Deflec.Ave,| 0.00633 | 0.00833 | 0.005
Force, kg | 14.9153 | 5.86387 | 3.76744 | Force, kg | 14.9153 | 7.32984 8.13953 | Force, kg | 14.9153 | 5.13089 | 8.13953 | Force, kg | 15.7439 { 6.1082 ] 8.13953
Surface Roughness, micron Average | Vertical 15.1224 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 6.1082 kg.
1 7.27 9.08 10.47 10.62 10.46 10.02 9.1 5.84 9.1075 Side 8.54651 kg.
2 8.25 5.12 6.27 6.33 6.98 5.54 6.84 6.79 6.265 Resultant
3 7.97 9.22 9.62 8.05 8.64 9.56 9.58 8.88 9.065
4 4.89 4.45 4.77 5.09 4.81 5.86 4.75 3.13 4.71875
Average
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Tool No.5 Cutting Speed 27.69 m./min n =315 rpm. Mat.Dia. 28 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.005 1 0.006 0.007 0.005 1 0.006 0.008 0.005 1 0.006 0.008 0.005
2 0.006 0.007 0.005 2 0.006 0.007 0.005 2 0.006 0.008 0.005 2 0.006 0.009 0.005
8 0.006 0.008 0.005 3 0.006 0.008 0.005 3 0.006 0.01 0.005 3 0.006 0.009 0.005
IDeflec.Ave.] 0.006 § 0.00733 0.005 [Deflec.Ave| 0.006 | 0.00733 [ 0.005 [Deflec.Ave] 0.006 | 0.00867 0.005 [Deflec.Ave 0.006 | 0.00867 | 0.005
Force, kg | 14.9153 | 5.37522 | 8.13953 | Force, kg | 14.8153 | 5.37522 | 8.13953 | Force, kg | 14.9153 | 6.35253 | 8.13953 | Force, kg | 14.9153 § 6.35253 8.13953
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.86387 kg.
1 6.5 5.42 5.33 5.07 4.24 5.46 5.33 6.03 5.4225 Side 8.13953 kg.
2 8.46 8.32 7.94 8.69 8.46 9.15 9.19 7.62 8.47875 Resultant
3 6.93 7.59 8.73 8.08 6.75 6.49 9.12 8.13 7.7275
4 75 6.32 7.69 9.13 7.83 8.31 6.81 7.55 7.6425
Tool No.6 Cutting Speed 25.22  m./min n =315 rpm. Mat.Dia. 25.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.005 0.005 1 0.007 0.005 0.004 1 0.006 0.005 0.004 1 0.006 0.005 0.004
2 0.006 0.005 0.005 2 0.007 0.005 0.004 2 0.006 0.005 0.004 2 0.006 0.006 0.004
8 0.006 0.005 0.005 3 0.006 0.005 0.004 3 0.006 0.005 0.004 3 0.006 0.006 0.004
[Deflec.Ave.| 0.006 0.005 0.005 [Deflec.Ave.| 0.00667 | 0.005 0.004 [Deflec.Aved 0.006 0.005 0.004 [Deflec.Ave] 0.006 | 0.00567 0.004
Force, kg | 14.9153 | 3.66492 | 8.13953 | Force, kg | 16.5725 | 3.66492 | 6.51163 | Force, kg 14.9153 | 3.66492 | 6.51163 | Force, kg | 14.9153 | 4.15358 | 6.51163
Surface Roughness, micron Average | Vertical 15.3296 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 3.78709 kg.
1 8.49 5.84 7.18 6.26 6.36 6.48 6.19 6.28 6.385 Side 6.9186 kg.
2 7.56 8.73 8.64 8.61 8.77 6.68 6.46 6.38 7.72875 Resultant
3 8.33 9.02 8.87 8.84 9.53 9.85 7.71 8.03 8.7725
4 6.65 6.56 717 5.62 6.57 6.73 6.93 4.89 6.39
Tool No.7 Cutting Speed 2275 m./min 0= 315 pm. Mat.Dia. 23 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.006 0.005 1 0.006 0.008 0.004 1 0.006 0.008 0.004 1 0.006 0.008 0.005
2 0.006 0.006 0.005 2 0.006 0.008 0.004 2 0.006 0.008 0.004 2 0.006 0.008 0.005
3 0.006 0.006 0.005 3 0.006 0.008 0.004 3 0.006 0.008 0.004 3 0.006 0.008 0.005
[Deflec.Ave.| 0.006 0.008 0.005 [Deflec.Ave| 0.006 0.008 0.004 [Deflec.Ave| 0.006 0.008 0.004 [Deflec.Ave| 0.006 0.008 0.005
Force, kg | 14.9153 | 4.39791 | 8.13953 | Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 14.9153 5.86387 | 6.51163 | Force, kg | 14.9153 | 5.86387 | 8.13953
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 5.49738 ke
1 6.98 6.61 7.24 8 5.59 7.96 7.6 8.74 7.34 Side 7.82558 kg.
2 4.91 5.36 5.33 5.12 4.79 5.44 5.36 4.74 5.13125 Resultant
3 7.65 8.05 6.98 7.79 7.86 7.37 7.69 7.9 7.66125
4 9.02 8.77 7.11 6.22 5.5 5.72 5.76 5.19 6,66125
Tool No.8 Cutting Speed 20.28 m./min n = 315 rpm. Mat.Dia. 20.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.006 0.004 1 0.006 0.005 0.004 1 0.006 0.006 0.004 1 0.007 0.007 0.004
2 0.006 0.006 0.004 2 0.006 0.006 0.004 2 0.006 0.007 0.004 2 0.006 0.006 0.004
3 0.006 0.006 0.004 3 0.006 0.005 0.004 3 0.006 0.007 0.004 3 0.006 0.007 0.004
[Deflec.Ave{ 0.006 0.006 0.004 [Deflec.Ave.] 0.006 | 0.00533 0.004 [Deflec.Ave.| 0.006 | 0.00667 0.004 [Deflec.Ave) 0.00633 | 0.00667 0.004
Force, kg | 14.9153 | 4.39791 | 6.51163 | Force, kg | 14.9153 | 3.90925 | 6.51163 | Force, kg | 14.9153 | 4.88656 | 6.51163 | Force, kg | 15.7439 | 4.88656 6.51163
Surface Roughness, micron Average (Vertical 15.1224 kg.
Mat.No. Point T Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 4.52007 kg.
1 6.36 5.55 5.32 6.29 6.1 6.78 6.65 6.48 6.19125 Side 6.51163 kg.
2 8.15 5.94 5.69 6.28 5.43 5.57 5.67 5.02 5.71875
3 5.83 5.12 5.22 5.03 5.11 4.54 4.69 5.05 5.07375
4 5.64 6.28 5.35 5.76 6.89 5.81 6.02 5.49 5.905
Average
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Tool No.1 Cutting Speed 37.59 m./min a =315 rpm. Mat.Dia. 38 mm. Vegetabie Oil
Material No.1 Material No.2 Material No.3 Materia] No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.009 0.008 1 0.007 0.009 0.006 1 0.007 0.012 0.007 1 0.006 0.01 0.005
2 0.007 0.01 0.008 2 0.007 0.01 0.005 2 0.007 0.012 0.007 2 0.006 0.011 0.006
3 0.007 o.on 0.008 3 0.007 0.01 0.005 3 0.007 0.012 0.007 3 0.006 0.012 0.006
[Deflec.Ave.| 0.007 0.01 0.008 [Deflec.Ave] 0.007 | 0.00967 | 0.00533 [Deflec.Ave 0.007 0.012 0.007 [Deflec.Ave.| 0.006 0.011 } 0.00567
Force, kg | 17.4011 | 7.32984 | 13.0233 | Force, kg | 17.4011 | 7.08551 8.68217 | Force, kg | 17.4011 | 8.79581 | 11.3953 | Force, kg | 14.9153 8.06283 { 9.22481
Surface Roughness, micron Average | Vertical 16.7797 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point B | Average Back 7.8185 kg.
1 10.32 7.2 7.33 5.92 7.67 6.68 7.61 8.8 7.69125 Side 10.5814 kg.
2 5.87 5.76 6.38 7.32 8.39 5.22 9.13 8.58 7.08125
3 8.37 7.33 4.85 74 5.69 6.24 5.81 6.6 8.53625
4 10.31 10.24 9.04 8.91 9.8 7.83 8.41 8.39 9.11625
Tool No.2 Cutting Speed 3511 m./min 0= 315 rpm. Mat.Dia. 35.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.8 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.006 1 0.006 0.01 0.006 1 0.006 0.01 0.006 1 0.006 0.009 0.005
2 0.006 0.009 0.006 2 0.006 0.01 0.006 2 0.007 0.01 0.006 2 0.006‘ 0.01 0.008
3 0.007 0.011 0.007 3 0.006 0.01 0.005 3 0.006 0.01 0.005 3 0.006 0.01 0.005
IDeflec.Ave.] 0.00633 | 0.00933 | 0.00633 [Deflec.Ave.| 0.006 0.01 0.00567 [Deflec.Ave 0.00633 0.01 0.00567 [Deflec.Ave| 0.006 { 0.00967 | 0.00533
Force, kg | 15.7439 | 6.84113 | 10.3101 | Force, kg | 14.9153 | 7.32984 | 9.22481 Force, kg | 15.7439 | 7.32984 | 9.22481 | Force, kg { 14.9153 | 7.08551 | 8.68217
Surface Roughness, micron Average | Vertical 15.3296 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point & Point 7 Point 8 | Average Back 7.1468 kg.
1 1.5 8.96 6.45 4.65 4.95 7.83 8.09 7.08 6.93875 Side 9.36047 k;
2 5.8 418 3.85 3.69 4.41 6.06 7.22 8.69 5.5
3 8.22 9.87 10.34 9.7 9.63 10.52 10.67 11.31 10.0325
4 10.82 7.41 8.01 712 5.41 5.78 1.77 8.69 2625
Tool No.3 Cutting Speed 32.64 m./min  n=2315mpm. Mat.Dia. 33 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.009 0.005 1 0.006 0.01 0.006 1 0.006 0.01 0.005 1 0.006 0.01 0.005
2 0.006 0.009 0.005 2 0.006 0.009 0.006 2 0.006 0.01 0.005 2 0.006 0.01 0.005
3 0.006 0.01 0.005 3 0.006 0.009 0.005 3 0.006 0.01 0.005 3 0.006 0.01 0.005
[Deflec.Ave.] 0.006 | 0.00933 ] 0.005 flec.Ave] 0.008 | 0.00933 [ 0.00567 [Deflec.Ave| 0.006 0.01 0.005 [Deflec.Ave| 0.006 0.01 0.005
Force, kg | 14.9153 | 6.84119 | 8.13953 | Force, kg | 14.9153 | 6.84119 | 9.22481 | Force, kg | 14.9153 | 7.32984 | 8.13953 | Force, kg | 14.9153 | 7.32984 | 8.13953
Surface Roughness, micron Average | Vertical 14.9153 kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 8 Point 7 Point 8 | Average Back 7.08551 kp.
1 6.76 7.38 7.67 6.45 8.38 7.18 6.98 8.75 7.44375 Side 8.41085 kg.
2 7.23 8.85 7.21 6.71 8.7 7.88 1.85 8.49 7.615
3 7.39 7.33 7.56 8.2 7.8 6.89 7.9 7.12 | 7.52375
4 6.78 6.42 6.87 8.43 6.77 5.98 7.55 8.7 7.1875
Tool No.4 Cuiting Speed 30.17 m./min  n= 315 rpm. Mat.Dia. 30.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.006 0.008 0.005 1 0.006 0.009 0.005 1 0.006 0.008 0.005
2 0.006 0.008 0.005 2 0.006 0.008 0.006 2 0.006 0.008 0.005 2 0.006 0.008 0.005
3 0.006 0.008 0.005 3 0.006 0.008 0.005 3 0.006 0.008 0.005 3 0.006 0.008 0.005
[Deflec.Ave.| 0.006 0.008 0.005 [Deflec.Ave 0.006 0.008 | 0.00533 [Deflec.Ave.; 0.006 | 0.00833 | 0.005 [Deflec.Ave.] 0.006 0.008 0.005
Force, kg { 14.9153 | 5.86387 | 8.13953 | Force, kg | 14.9153 | 5.86387 | 8.68217 | Force, kg | 14.9153 | 6.1082 8.13953 | Force, kg | 14.9153 | 5.86387 | 8.13953
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Poiat 7 Point 8 | Average Back 5.92496 kg.
1 5.58 5.32 6.07 5.42 5.52 5.35 5.29 8.43 5.86875 Side 8.27519 kg.
2 6.59 6.25 5.38 5.2 5.36 7.85 6.73 6.43 6.22375 Resultant :
3 7.39 7.21 8.05 8.44 6.7 4.52 5.44 5.72 8.68375
4 6.5 4.04 5.32 4.86 5.23 4.94 4 8.7 5.44875
Average
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Tool No.5 Cutting Speed 27.69 m./min  ©=315rpm. Mat.Dia. 28 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.006 1 0.005 0.007 0.004 1 0.006 0.007 0.005 1 0.006 0.007 0.004
2 0.006 0.008 0.004 2 0.005 0.007 0.004 2 0.006 0.007 0.004 2 0.006 0.007 0.004
3 0.006 0.008 0.004 3 0.005 0.007 0.004 3 0.005 0.007 0.004 3 0.006 0.007 0.004
[Deflec.Ave.l 0.006 0.008 | 0.00467 {Deflec.Ave,| 0.005 0.007 0.004 [Deflec.Ave| 0.00567 0.007 | 0.00433 [Deflec.Ave.| 0.006 0.007 0.004
Force, kg | 14.9153 | 5.86387 | 7.5969 | Force, kg 12.4294 | 5.13089 | 6.51163 | Force, kg | 14.0866 | 5.13089 | 7.05426 | Force, kg 14.9153 | 5.13089 | 6.51163
Surface Roughness, micron Average | Vertical 14.0866 kg.
Mat.No. | Point 1 Poiut 2 | Point 3 Point 4 Point 5 | Point 6 | Point 7 | Point 8 | Average Back 531414 kg.
1 712 9.36 1.85 7.88 8.68 7.15 8.09 8.53 8.0825 Side 6.9186 kg.
2 8.59 7.87 8.05 7.23 7.28 1.26 7.12 5.36 7.345 Resultant
3 7.51 7.28 8.22 8.78 1.72 7.39 7.69 7.96 7.81875
4 9.2 9.05 9.36 10.07 10.03 8.26 7.03 9.46 9.0575
Average
Tool No.6 Cutting Speed 25.22 m./min  n= 315 pm. Mat.Dia. 25.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.006 1 0.005 0.007 0.004 1 0.006 0.007 0.005 1 0.006 0.007 0.004
2 0.006 0.008 0.005 2 0.005 0.007 0.004 2 0.006 0.007 0.004 2 0.006 0.007 0.004
3 0.006 0.008 0.005 3 0.005 0.007 0.004 3 0.005 0.007 0.004 3 0.006 0.007 0.004
[Defiec.Ave.] 0.006 0.008 | 0.00533 [Deflec.Ave.| 0.005 0.007 0.004 [Deflec.Ave,| 0.00567 0.007 | 0.00433 [Deflec.Ave{ 0.006 0.007 0.004
Force, kg | 14.9153 | 5.86387 | 8.68217 | Force, kg | 12.4294 5.13089 | 6.51163 | Force, kg | 14.0866 | 5.13089 | 7.05426 | Force, kg | 14.9153 5.13089 | 6.51163
Surface Roughness, micron Average |Vertical | 14.0866 | kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.31414 kg.
1 6.22 5.46 5.87 5.65 4.04 5.34 4.33 5.43 5.2925 Side 7.18992 kg.
2 5.53 4.717 5.87 5.23 4.27 5.51 4.64 5.07 5.11125 Resultant
3 5.88 5.56 4.44 6.17 4.76 5.33 6.42 6.8 5.87
4 4.25 4.88 6.34 6.03 5.79 4.96 5.09 5.48 5.8525
Tool No.7 Cutting Speed 22.75 m./min n =315 rpm. Mat.Dia. 23 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back. Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.004 1 0.005 0.007 0.004 1 0.006 0.008 0.004 1 0.006 0.009 0.004
2 0.006 0.008 0.004 2 0.005 0.007 0.004 2 0.006 0.008 0.004 2 0.005 0.009 0.004
3 0.006 0.008 0.004 3 0.005 0.007 0.004 8 0.008 0.008 0.005 3 0.005 0.009 0.004
[Deflec.Ave.| 0.006 0.008 0.004 [Deflec.Ave| 0.005 0.007 0.004 [Deflec.Ave| 0.006 0.008 | 0.00433 [Deflec.Ave,| 0.00533 | 0.009 0.004
Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg | 12.4294 | 5.13089 6.51163 | Force, kg | 14.9153 | 5.86387 | 7.05426 | Force, kg | 13.258 | 6.59686 6.51163
Surface Roughness, micron Average ) Vertical 13.8785 kg-
Mat.No. { Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.86387 kg.
1 5.26 571 5.74 5.42 6 6.17 6.41 6.78 5.93625 Side 6.64729 kg.
2 7.51 7.38 7.18 6.54 7.33 6.7 6.82 6.66 7.015 Resultant
3 6.47 1.4 7.2 7.03 7.04 6.97 8.1 7.61 7.2275
4 5.96 5.44 6.57 6.41 6.88 8.27 8.41 8.08 7.0025
Average
Tool No.8 Cutting Speed 20.28 m./min 0= 315 pm. Mat.Dia. 205  mm. Vegetable Oil
Maerial No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.006 0.005 1 0.008 0.005 0.004 1 0.006 0.006 0.004 1 0.006 0.006 0.004
2 0.007 0.008 0.005 2 0.006 0.005 0.004 2 0.006 0.006 0.004 2 0.006 0.006 0.004
3 0.007 0.008 0.005 3 0.005 0.005 0.003 3 0.006 0.006 0.004 3 0.006 0.006 0.004
Deflec.Ave 0.007 0.006 0.005 [Deflec.Ave.t 0.00567 0.005 | 0.00367 {Deflec.Ave| 0.006 0.006 0.004 [Deflec.Ave| 0.006 0.006 0.004
Force, kg | 17.4011 | 4.39791 | 8.13953 | Foice, kg | 14.0866 | 3.66492 5.96899 | Force, kg | 14.9153 | 4.39791 | 6.51163 | Force, kg | 14.9153 | 4.39791 | 6.51163
Surface Roughness, micron Average |Vertical 15.3286 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 4.21466 kg.
1 4.89 4.6 4.67 4.93 7.1 5.61 6.72 6.56 5.635 Side 6.78295 kg.
2 6.69 6.94 8.28 7.07 7.51 7.58 6.49 7.59 7.26875 Resultant
3 6.88 6.25 712 6.44 6.63 6.45 6.81 6.84 6.6775
4 7.0 6.43 6.74 6.96 6.97 6.37 7.02 6.44 6.745
Average
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Tool No.1 Cutting Speed 37.59 m./min 0= 315 mpm. Mat.Dia. 38 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back. Side Point Vertical Back Side
1 0.007 0.009 0.006 1 0.007 0.01 0.006 1 0.006 0.01 0.006 1 0.006 0.01 0.006
2 0.007 0.01 0.007 2 0.007 0.012 0.006 2 0.007 0.011 0.006 2 0.007 0.012 0.006
3 0.007 0.012 0.006 3 0.007 0.012 0.006 3 0.007 0.012 0.006 3 0.006 0.012 0.006
IDeflec.Ave] ©0.007 | 0.01033 | 0.00633 |[Deflec.Ave 0.007 | 0.01133 0.006 |Deflec.Ave.| 0.00667 0.011 0.006 |Deflec.Ave.f 0.00633 { 0.01133 } 0.006
Force, kg | 17.4011 § 7.57417 | 10.3101 | Force, kg 17.4011 | 8.30716 | 9.76744 | Force, kg | 16.5725 | B.06283 | 9.76744 | Force, kg | 15.7439 | 8.30716 | 9.76744
Surface Roughness, micron Average | Vertical 16.7797 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 8.06283 kg.
1 10.83 9.31 10.3 7.91 4.6 5.65 6.1 6.67 7.67125 Side 9.8031 ki
2 5.84 4.53 5.19 5.67 6.89 6.63 5.5 6.26 5.81375 Resultant
3 7.73 6.38 1.86 1.14 6.1 4.33 8 8.31 6.98125
4 8.27 9.49 6.35 7.97 7.12 5.26 6.55 3.98 6.87375
Average
Tool No.2 Cutting Speed 3511 m./min =315 mpm. Mat.Dia. 35.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
point vertical back side point vertical back side point vertical back side point vertical back side
1 0.007 0.01 0.006 1 0.006 0.01 0.005 1 0.006 0.01 0.006 1 0.006 0.01 0.006
2 0.007 0.01 0.006 2 0.006 0.011 0.005 2 0.006 o0.01 0.006 2 0.006 0.01 0.006
3 0.007 0.011 0.007 3 0.006 0.011 0.005 3 0.006 0.01 0.006 3 0.006 0.01 0.007
Deflec.Ave 0.007 | 0.01033 | 0.00633 [Deflec.Ave|] 0.006 | 0.01067 0.005 [Deflec.Ave.f 0.006 0.01 0.006 [Deflec.Ave| 0.006 0.01 0.00633
Force, kg | 17.4011 | 7.57417 | 10.3101 | Force, kg 14.9153 | 7.8185 | 8.13953 | Force, kg | 14.9158 | 7.32984 | 9.76744 | Force, kg 14.9153 | 7.32984 | 10.3101
Surface Roughness, micron Average | Vertical 15.5367 kg.
mat.no. pointl point2 point3 pointd point5 pointé point7 point8 average Back 7.51309 kg.
1 7.75 8.31 8.48 6.83 9.07 6.45 8.42 5.79 7.6375 Side 63178 kg
2 6.68 T1.44 8.5 7.87 7.57 8.67 8.6 6.66 7.74875 Resultant
3 9.66 6.57 8.86 8.02 8.72 7.12 6.43 6.72 7.7625
4 5.44 7.12 7.37 7.45 9.88 7.54 8.15 7.84 7.59875
Average
Tool No.3 Cutting Speed 82.64 m./min n = 315 rpm. Mat.Dia. 33 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.006 1 0.006 0.009 0.005 1 0.006 0.01 0.005 1 0.006 0.01 0.005
2 0.006 0.008 0.006 2 0.006 0.01 0.006 2 0.006 0.01 0.005 2 0.006 0.01 0.005
3 0.006 0.009 0.006 3 0.006 0.01 0.005 3 0.006 0.01 0.005 3 0.006 0.011 0.006
flec.Ave 0.006 | 0.00833 0.006 [Deflec.Avef 0.006 | 0.00967 [ 0.00533 [Deflec.Ave| 0.006 0.01 0.005 [Deflec.Ave| 0.006 |0.01033 | 0.00533
Force, kg | 14.9153 | 6.1082 | 9.76744 | Force, kg 14.9153 | 7.08551 | 8.68217 | Force, kg | 14.9153 | 7.32984 | 8.13953 | Force, kg | 14.9153 7.57417 | 8.68217
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. Point 1 Point 2 Poiat 3 Point 4 Point 5 Point & Point 7 Point 8 | Average Back 7.02443 kg.
1 7.02 7.62 9.33 8.9 8.33 7.53 8.66 8.87 B.4075 Side 8.81783 kg.
2 8.18 9.36 8.24 175 6.89 5.75 6.25 5.5 7.24 Resultant
3 7.45 7.59 7.76 5.59 8.06 7.71 8.38 7.73 7.53375
4 17.56 6.43 8.2 5.93 7.28 6.69 7.21 6.36 6.7075
Average
Tool No.4 Cutting Speed 30.17 m./min 0= 315 pm. MatDia. 30.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.006 0.005 1 0.005 0.008 0.004 1 0.006 0.008 0.005 1 0.006 0.01 0.005
2 0.006 0.007 0.005 2 0.005 0.009 0.004 2 0.006 0.01 0.004 2 0.006 0.01 0.004
3 0.006 0.008 0.005 3 0.005 0.009 0.004 3 0.006 0.01 0.005 3 0.006 0.011 0.004
[Deflec.Ave| 0.006 0.007 0.005 [Deflec.Ave] 0.005 | 0.00867 0.004 [Deflec.Ave] 0.006 | 0.00933 | 0.00467 [Deflec.Ave] 0.006 | 0.01033 | 0.00433
Force, kg | 14.9153 | 5.13089 | 8.13953 | Force, kg | 12.4294 6.35253 | 6.51163 | Force, kg | 14.9153 | 6.84119 | 7.5969 | Force, kg | 14.9153 7.57417 | 7.05426
Surface Roughness, micron Average {Vertical 14.2938 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point & Point 7 Point 8 | Average Back 6.47469 kg.
1 5.41 5.75 6.06 7.84 6.61 6 7.67 1.03 6.54625 Side 7.82558 kg.
2 7.94 1.32 8.72 7.66 7.82 7.26 7.8 7.89 7.80125 Resultant
3 5.84 6.4 6.89 5.71 4.37 3.75 8.38 6.56 5.9875
4 7.33 8.06 8.26 7.82 8.09 9.06 9.24 10.14 8.5
Average ; gl
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Tool No.5 Cutting Speed 27.69 m./min n =315 pm. Mat.Dia. 28 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.006 1 0.006 0.007 0.004 1 0.006 0.007 0.004 1 0.006 0.007 0.004
2 0.006 0.01 0.006 2 0.006 0.007 0.004 2 0.006 0.007 0.004 2 0.006 0.008 0.004
3 0.006 0.01 0.006 3 0.006 0.007 0.004 3 0.006 0.007 0.004 3 0.006 0.008 0.004
IDeflec.Ave.| 0.006 | 0.00933 | 0.006 [Deflec.Ave.| 0.006 0.007 0.004 [Deflec.Ave.{ 0.006 0.007 0.004 [Deflec.Ave 0.006 | 0.00767 { 0.004
Force, kg | 14.9153 | 6.84119 | 9.76744 | Force, kg| 14.8153 5.13089 | 6.51163 | Force, kg | 14.9153 | 5.13089 | 6.51163 | Force, kg | 14.9153 | 5.61955 6.51163
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point § Point 7 Point 8 | Average Back 5.68063 kg.
1 6.24 6.58 5.49 5.26 5.84 7.63 7.43 4.74 6.15125 Side 7.32558 kg.
2 6.56 4.36 4.01 3.8 4.78 3.88 3.75 3.64 4.3475 Resultant
3 9.59 7 8.54 8.34 9.56 8.8 8.95 8.72 8.6875
4 8.65 7.28 8.96 8.31 10.06 10.27 10.18 10.13 9.23
Average
Tool No.& Cutting Speed 25.22 m./min n =315 mpm. Mat.Dia. 25.5 mm. Vegetable Oit
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.007 0.005 1 0.006 0.007 0.004 1 0.006 0.007 0.004 1 0.006 0.008 0.004
2 0.006 0.007 0.005 2 0.006 0.007 0.004 2 0.006 0.007 0.004 2 0.006 0.008 0.004
3 0.006 0.007 0.005 3 0.006 0.007 0.004 3 0.006 0.007 0.004 3 0.006 0.008 0.004
IDeflec.Ave.f 0.00633 | 0.007 0.005 [Deflec.Ave| 0.006 0.007 0.004 {Deflec.Ave,| 0.006 0.007 0.004 |Deflec.Ave| 0.008 0.008 0.004
Force, kg | 15.7439 | 5.13089 { 8.13953 | Force, kg | 14.9153 | 5.13089 6.51163 | Force, kg | 14.9153 | 5.13089 | 6.51163 | Force, kg | 14.9153 | 5.86387 6.51163
Surface Roughness, micron Average jVertical 15.1224 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.31414 kg
1 5.46 4.55 4.3 4.95 4.49 4.49 4.36 3.7 4.5375 Side 186 Kk
2 6.88 5.87 5.97 5.74 5.55 6.74 7.21 6.13 6.26125
3 6.25 717 6.96 6.56 7.02 6.64 7.43 7.25 6.91
4 7.56 6.35 7.94 7.42 6.69 7.95 7.89 6.69 7.31125
Tooi No.7  Cutting Speed 22.75 m./min =315 mpm Mat.Dia. 23 mm. Vegetable Gil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vetical Back Side Point Vertical Back Side Point Verticai Back Side Point Vertical Back Side
1 0.007 0.007 0.005 1 0.006 0.007 0.004 1 0.006 0.007 0.004 1 0.006 0.007 0.004
2 0.008 0.007 0.005 2 0.006 0.007 0.004 2 0.006 0.007 0.004 2 0.006 0.007 0.004
3 0.006 0.007 0.005 3 0.006 0.007 0.004 3 0.006 0.007 0.004 3 0.006 0.008 0.004
flec.Ave.| 0.00633 | 0.007 0.005 [Deflec.Ave| 0.006 0.007 0.004 flec.Ave| 0.006 0.007 0.004 |Deflec.Ave)| 0.006 | 0.00733 | 0.004
Force, kg | 15.7439 | 5.13089 | 8.13953 | Force, kg | 14.9153 | 5.13088 | 6.51163 Force, kg | 14.9153 | 5.13089 | 6.51163 | Force, kg | 14.9153 | 5.37522 6.51163
Surface Roughness, micron Average |Vertical | 15.1224 | kg
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point § Point § Point 7 Point 8 | Average Back 5.19197 kg.
1 6,24 6.91 5.86 6.92 6.62 6.08 6.77 6.29 6.46125 Side 6.9186 kg.
2 6.83 7.23 71.65 8.1 7.39 8.4 8.52 8.25 7.79625
3 4.15 5.09 5.28 5.09 5.64 5.49 8.83 7.36 5.86623
4 8.73 9.31 9.46 9.29 9.01 8.81 9.22 9.55 9.1725
Toot No.8 Cutting Speed 20.28 m./min 1= 315 pm. Mat.Dia. 20.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vextical Back Side Point Vertical Back. Side
1 0.006 0.007 0.005 1 0.006 0.007 0.004 1 0.006 0.007 0.004 1 0.005 0.007 0.004
2 0.006 0.007 0.005 2 0.006 0.007 0.004 2 0.006 0.007 0.004 2 0.005 0.007 0.004
3 0.006 0.007 0.005 3 0.006 0.007 0.004 3 0.006 0.007 0.004 3 0.005 0.007 0.004
[Deflec.Ave.] 0.006 0.007 0.005 |Deflec.Ave.| 0.006 0.007 0.004 [Deflec.Ave] 0.006 0.007 0.004 [Deflec.Ave)] 0.005 0.007 0.004
Force, kg | 14.9153 | 5.13089 | 8.13953 | Force, kg | 14.9153 | 5.13089 | 6.51163 | Force, kg 14.9153 | 5.13089 | 6.51163 | Force, kg | 12.4294 | 5.13089 | 6.51163
Surface Roughness, micron Average | Vertical 14.2938 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 { Average Back 5.13089 kg.
1 5.68 5.58 5.21 5.16 5.15 5.08 6.07 5.56 5.43375 Side 6.9186 kg.
2 3.99 4.59 5.47 4.49 4.45 4.73 5.02 4.9 4.705 Resultant
3 5.13 5.01 5.12 4.89 5.33 5.25 5.45 5.16 5.1675
4 4.24 4.47 5.22 4.89 4.93 5.06 4.97 5.27 4.88125
Average 2
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Tool No.1 Cutting Speed 37.59 m./min 0= 315 pm. Mat.Dia. 38 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.008 0.011 0.006 1 0.006 0.012 0.005 1 0.007 0.011 0.005 1 0.007 0.012 0.005
2 0.006 0.012 0.006 2 0.006 0.012 0.005 2 0.007 0.012 0.005 2 0.007 0.012 0.006
3 0.006 0.011 0.006 3 0.006 0.011 0.005 3 0.006 0.013 0.005 3 0.006 0.013 0.006
IDeflec.Ave.] 0.006 | 0.01133 0.006 [Deflec.Ave| 0.006 | 0.01167 0.005 [Deflec.Ave 0.00667 0.012 0.005 [Deflec.Ave.! 0.00667 | 0.01233 | 0.00567
Force, kg | 14.9153 | 8.30716 | 8.76744 | Foice, kg 14.9153 | 8.55148 | 8.13953 | Force, kg | 16.5725 | 8.79581 | 8.13953 Force, kg | 16.5725 | 9.04014 | 9.22481
Surface Roughness, micron Average | Vertical 15.7439 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 8.67365 kg.
1 6.93 1.7 10.73 6.15 7.37 7.75 6.87 1.75 7.65625 Side 8.81783 kg.
2 5.56 6.52 8.07 6.94 8.18 6.7 7.58 391 6.6825 Resultant : i
3 5.44 6.47 6.98 9.08 9.44 9.2 5.93 6.78 7.415
4 8.46 8.14 7.91 8.5 7.52 7.43 8.07 9.17 8.15
Average
Tool No.2 Cutting Speed 3511 m./min 0= 315 rpm. Mat.Dia. 35,5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.01 0.006 1 0.006 0.01 0.005 1 0.006 0.01 0.005 1 0.008 0.01 0.005
2 0.007 0.012 0.007 2 0.006 0.011 0.005 2 0.006 0.011 0.005 2 0.006 0.012 0.005
3 0.006 0.013 0.008 3 0.006 0.01 0.005 3 0.006 0.011 0.006 3 0.006 0.012 0.005
Deflec.Ave.| 0.00633 | 0.01167 | 0.00633 [Deflec.Ave.| 0.006 | 0.01033 | 0.005 IDeflec.Ave] 0.006 | 0.01067 | 0.00533 [Deflec.Ave] 0.006 | 0.01133 | 0.005
Force, kg | 15.7439 | 8.55148 | 10.3101 | Force, kg 14.9153 | 7.57417 | 8.13953 | Force, kg | 14.9153 | 7.8185 | B.68217 | Force, kg 14.9153 | 8.30716 | 8.13953
Surface Roughness, micron Average | Vertical 15.1224 kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 8.06283 kg.
1 4.1 5.23 5.48 6.32 6.5 7.24 7.81 7.79 6.30875 Side 8.81783 kg
2 7.65 6.44 6.12 7.62 8.31 8.05 6.6 6.28 7.13375 Resultant
3 6.54 9.14 4.46 7.55 6.96 7.08 6.2 7.01 6.86875
4 5.87 6.23 7.7 7.28 4.91 3.77 5.38 4.94 5.76125
Average
Tool No.3 Cutting Spead 32.64 m./min n = 315 pm. Mat.Dia. 33 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.011 0.005 1 0.006 0.01 0.005 1 0.006 0.012 0.005 1 0.006 0.012 0.005
2 0.006 0.011 0.005 2 0.006 0.01 0.005 2 0.005 0.011 0.004 2 0.006 0.012 0.005
3 0.007 0.011 0.006 3 0.006 0.01 0.005 3 0.006 0.012 0.004 3 0.008 0.011 0.005
IDeflec.Ave,| 0.00633 | 0.011 0.00533 [Deflec.Avej 0.006 0.01 0.005 [Deflec.Ave.} 0.00567 | 0.01167 | 0.00433 [Deflec.Ave.] 0.006 [ 0.01167 0.005
Force, kg | 15.7439 | 8.06283 | 8.68217 | Force, kg 14.9153 | 7.32984 | 8.13953 | Force, kg | 14.0866 | 8.55148 | 7.05426 | Force, kg 14.9153 | 8.55148 | 8.13953
Surface Roughness, micron Average | Vertical 14.9153 kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 8.12391 kg.
1 8.01 5.79 8.77 7.98 7.51 6.61 7.73 8.49 7.36125 Side 8.00388 kg.
2 8 6.27 7.9 7.54 5.73 9.92 8.02 8.36 1.7175 Resultant
3 4.43 3.07 5.44 6.88 7.19 177 7.73 7.1 6.20125
4 8.96 7.42 6.69 8.26 9.59 9.07 8.76 8.7 8.43125
Average
Tool No.4 Cutting Speed 30.17 m./min 0= 315 pm. Mat.Dia. 30.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.009 0.005 1 0.006 0.011 0.005 1 0.006 0.011 0.004 1 0.006 0.01 0.004
2 0.006 0.01 0.005 2 0.006 0.011 0.005 2 0.006 0.011 0.005 2 0.008 0.011 0.005
3 0.006 0.01 0.005 3 0.006 0.012 0.005 3 0.006 0.011 0.004 3 0.006 0.012 0.004
flec.Ave| 0.006 | 0.00967 0.005 [Deflec.Ave| 0.006 0.01133 0.005 [Defiec.Ave.| 0.006 0.011 0.00433 [Deflec.Ave.| 0.006 0.011 0.00433
Force, kg | 14.9153 | 7.08551 | 8.13953 | Force, kg 14.9153 | 8.30716 | 8.13953 | Force, kg | 14.9153 | 8.06283 | 7.05426 | Force, kg 14.9153 } 8.06283 | 7.05426
Surface Roughness, micron Average |Vettical | 14.9153 [ kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 8 Point 7 Point 8 | Average Back 7.87958 kg.
1 5.12 6.5 5.77 4.5 6.64 6.78 5.83 4.62 5.72 Side 5969
2 8.88 9.24 9.06 .42 7.76 7.03 7.18 8.22 8.34875 Resultant
3 6.59 4.97 5.31 6.08 7.81 7.42 8.55 9.29 7.0025
4 5.46 5.92 7.69 7.9 7.81 9.03 7.16 7.41 7.2975
Average
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Average

Tool No.5 Cutiing Speed 27.69 m./min 0= 315 pm. Mat.Dia. 28 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.005 0.007 0.004 1 0.006 0.008 0.004 1 0.005 0.008 0.004 1 0.005 0.009 0.004
2 0.006 0.01 0.005 2 0.006 0.01 0.005 2 0.0035 0.01 0.004 2 0.004 0.011 0.005
3 0.006 0.01 0.005 3 0.006 0.01 0.005 3 0.005 0.01 0.005 3 0.006 0.011 0.005
IDeflec.Ave] 0.00567 | 0.009 | 0.00467 [Deflec.Ave] 0.006 | 0.00933 | 0.00467 Deflec.Ave] 0.005 | 0.00933 | 0.00433 [Deflec.Ave.] 0.005 | 0.01033 | 0.00467
Force, kg | 14.0866 | 6.59686 | 7.5969 | Force, kg 14.9153 | 6.84119 | 7.5969 | Force, kg | 12.4294 | 6.84119 | 7.05426 | Force, kg | 12.4294 | 7.57417 | 7.5969
Surface Roughness, micron Average | Vertical 13.4652 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.96335 kg.
1 5.94 6.22 5.49 5.2 5.69 6.45 6.92 5.48 5.92375 Side 7.46124 kg.
2 711 5.87 6.13 6.67 173 6.98 7.54 7.6 6.89125 Resultant
3 7.99 8.43 8.4 872 8.99 8.33 8.79 7.03 8.335
4 4.17 4.96 6.17 6.58 4.56 7.52 6.83 7.65 6.055
Average &
Tool No.& Cutting Speed 25.22 m./min 0= 315 pm. Mat.Dia. 25.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.004 1 0.006 0.01 0.004 1 0.005 0.009 0.004 1 0.006 0.01 0.005
2 0.006 0.007 0.005 2 0.006 0.01 0.004 2 0.005 0.009 0.004 2 0.006 0.01 0.005
3 0.006 0.007 0.005 3 0.006 0.01 0.004 3 0.005 0.008 0.005 3 0.006 0.01 0.005
IDeflec.Ave.| 0.006 0.007 | 0.00467 [Deflec.Ave.| 0.006 0.01 0.004 [Deflec.Ave] 0.005 0.003 | 0.00433 {Deflec.Ave.| 0.006 0.01 0.005
Force, kg | 14.9153 | 5.13089 | 7.5969 | Force, kg | 14.9153 7.32984 | 6.51163 | Force, kg | 12.4294 | 6.59686 | 7.05426 | Force, kg 14.9153 | 7.32984 | 8.13953
Surface Roughness, micron Average |Vertical | 14.2938 | kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.59686 kg.
1 6.15 5.92 5.98 6.61 6.79 5.54 6.5 7.29 6.3475 Side 7.32558 kg.
2 6.72 5.51 5.22 4.68 1.85 6.52 7.52 7.36 6.36 Resultant
3 8.76 8.33 7.9 6.65 8.27 6.85 8 7.81 7.82125
4 7.91 8.93 8.75 8.43 8.47 9.13 8.58 8.08 35
Average
Tool No.7 Cutting Speed 22.75 m./min 0= 315pm. Mat.Dia. 23  mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.01 0.006 1 0.006 0.008 0.005 1 0.005 0.008 0.005 1 0.006 0.008 0.005
2 0.006 0.01 0.004 2 0.006 0.008 0.004 2 0.005 0.008 0.005 2 0.005 0.008 0.004
3 0.005 0.01 0.004 3 0.006 0.008 0.004 3 0.005 0.008 0.004 3 0.005 0.008 0.004
{Deflec.Ave 0.00567 0.01 0.00467 [Deflec.Ave.| 0.008 0.008 | 0.00433 [Deflec.Ave| 0.005 0.008 | 0.00467 [Deflec.Ave} 0.00533 | 0.008 | 0.00433
Force, kg | 14.0866 | 7.32984 | 7.5969 | Force, kg | 14.9153 5.86387 | 7.05426 | Force, kg | 12.4294 } 5.86387 | 7.5969 | Force, kg| 13.258 5.86387 | 7.05426
Surface Roughness, micron Average | Vertical 13.6723 kg.
Mat.No. { Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.23037 kg.
1 5.88 6.66 6.29 7.41 6.88 6.24 6.21 6.82 6.54875 Side 7.32558 kg.
2 571 4.54 4.69 4.81 8.72 3.43 4.9 4.61 | 4.55125 Resultant
3 6.44 B.87 6.95 6.86 5.1 5.95 5.57 5.85 6.38625
4 5.16 4.31 4.77 4.6 4.93 4.44 4.77 4.62 4.7
Average
Tool No.8 Cutting Speed 20.28 m./min @ n =315 rpm. Mat.Dia. 20.5 mm. Vegetable Oil
Material Ne.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.006 0.005 1 0.006 0.008 0.005 1 0.005 0.006 0.003 1 0.005 0.006 0.004
2 0.006 0.007 0.005 2 0.006 0.008 0.004 2 0.005 0.006 0.003 2 0.005 0.006 0.004
3 0.006 0.007 0.005 3 0.006 0.008 0.005 3 0.005 0.007 0.003 3 0.005 0.007 0.004
Deflec.Ave.] 0.006 | 0.00667 0.005 [Deftec.Ave.] 0.006 0.008 | 0.00467 [Deflec.Ave] 0.005 | 0.00633 | 0.003 [Deflec.Ave.| 0.005 | 0.00633 | 0.004
Force, kg | 14.9153 | 4.88656 { 8.13953 | Force, kg | 14.9153 5.86387 | 7.5969 | Force, kg | 12.4294 | 4.64223 | 4.88372 | Force, kg | 12.4294 | 4.64223 | 6.51163
Surface Roughness, micron Average | Vertical 13.6723 kg.
mat.no. pointl point2 point3 point4 points point6 point7 point8 average Back. 5.00873 kg.
12-1 4.61 4.27 6.61 6.29 5.69 6.42 5.98 6.33 5.775 Side 6.78285 kg.
12-2 6.75 6.21 6.29 6.42 6.46 6.41 5.34 5.86 6.2175 Resultant
12-3 4.45 4.86 5.19 5.52 4.94 5.19 5.95 6.02 5.265
12-4 6.38 6.26 6.57 6.39 6.82 6.73 5.71 7.19 6.50625
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Tool No.1 Cutting Speed 87.59 m./min n = 315 rpm. Mat.Dia. a8 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Maerial No.4
Point Vertical Back Side Point Vertical Back Side Point Verticat Back Side Point Vertical Back Side
1 0.007 0.008 0.006 1 0.007 0.01 0.005 1 0.006 0.009 0.005 1 0.007 0.01 0.005
2 0.007 0.01 0.006 2 0.007 0.011 0.006 2 0.006 0.01 0.006 2 0.006 0.01 0.005
3 0.007 0.01 0.007 3 0.006 0.011 0.006 3 0.006 0.01 0.005 3 0.006 0.01 0.005
Deflec.Ave] 0.007 | 0.00867 | 0.00633 [Deflec.Ave.| 0.00667 | 0.01067 | 0.00567 [Deflec.Ave 0.006 | 0.00967 | 0.00533 [Deflec.Ave 0.00633 0.01 0.005
Force, kg | 17.4011 | 7.08551 | 10.3101 | Force, kg | 16.5725 | 7.8185 9.22481 | Force, kg | 14.9153 | 7.08551 | 8.68217 | Force, kg | 15.7439 | 7.32084 8.13953
Surface Roughness, microa Average | Vertical 16.1582 kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 7.32984 kg.
1 6.7 7.82 773 7.37 8.53 8.8 B.46 6.2 7.70125 Side 08915
2 7.34 6.97 6.46 8.55 6.82 6.89 8.59 7.04 7.83325
3 8.19 7.52 7.96 7.73 5.89 1.16 7.86
4 4.88 7.91 6.06 8.12 7.88 6.37 6.66
Tool No.2 Cutting Speed 3511 m./min 0= 315 pm. Mat. Dia. 35.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.009 0.006 1 0.006 0.01 0.004 1 0.006 0.011 0.005 1 0.006 0.011 0.005
2 0.007 0.01 0.006 2 0.006 0.011 0.005 2 0.006 0.011 0.005 2 0.006 0.011 0.005
3 0.007 0.01 0.007 3 0.006 0.011 0.005 3 0.006 0.011 0.005 3 0.006 0.011 0.005
IDeflec.Ave.| ©0.007 | 0.00967 | 0.00633 {Deflec.Ave] 0.006 | 0.01067 | 0.00467 [Deflec.Ave| 0.006 0.011 0.005 |Deflec.Ave| 0.006 0.011 0.005
Force, kg | 17.4011 | 7.08551 | 10.3101 | Force, kg | 14.9153 | 7.8185 7.5969 | Force, kg | 14.9153 | 8.06283 | 8.13953 | Force, kg | 14.9153 | 8.06283 8.13953
Surface Roughness, micron Average | Vertical 15.5367 kg.
Mat.No. Point 1 Poiot 2 Point 3 Point 4 Point 5 Point & Point 7 Point 8 | Average Back 17.715742 kg.
1 6.18 6.17 4.99 6.28 7.93 7.35 6.03 775 6.585 Side 8.54651 kg.
2 7.05 6.67 8.79 8.14 7.5 7.33 B.95 73 7.71625 Resultant
3 8.66 6.27 6.83 6.47 10.4 10.34 9.98 7.29 8.28
4 6.29 9.08 7.39 6.61 9.47 8.08 715 5.63 7.4625
Average
Tool No.3 Cuting Speed 32.64 m./min n = 315 rpm. Mat.Dia. 33 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vestical Back Side
1 0.006 0.011 0.006 1 0.006 0.009 0.004 1 0.005 0.008 0.005 1 0.005 0.009 0.005
2 0.006 0.011 0.006 2 0.006 0.01 0.005 2 0.006 0.01 0.004 2 0.005 0.01 0.005
3 0.006 0.011 0.006 3 0.006 0.01 0.004 3 0.006 0.01 0.005 3 0.005 0.01 0.004
[Deflec. Ave 0.006 0.011 0.006 [Deflec.Ave] 0.006 | 0.00967 | 0.00433 [Deflec.Ave.| 0.00567 | 0.00933 | 0.00467 [Deflec.Ave.] 0.005 | 0.00967 | 0.00467
Force, kg | 14.9153 | 8.06283 | 9.76744 | Force, kg | 14.9153 | 7.08551 7.05426 | Force, kg | 14.0866 | 6.84119 | 7.5969 | Force, kg | 12.4294 | 7.08551 | 7.5969
Surface Roughness, micron Average | Vertical 14.0866 kg.
MatNo. | Pointl | Point2 | Point3 | Point4 | Point § Point 6 | Point7 { Point 8 | Average Back 7.26876 kg
1 8.73 6.23 8.19 6.88 7.64 8.31 7.45 6.03 1.3075 Side 8.00388
2 7.55 8.62 8.93 8.09 5.27 7.33 6.42 812 7.54125
3 9.32 7.42 8.31 8.35 6.82 6.48 6.24 4.42 717
4 1.77 8.32 8.56 7.81 7.7 8.28 9.88 9.55 8.48375
Tool No.4 Cutting Speed 30.17 m./min o = 315 rpm. Mat.Dia. 30.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back. Side Point Vertical Back. Side
1 0.006 0.007 0.005 1 0.006 0.008 0.004 1 0.006 0.008 0.005 1 0.006 0.007 0.004
2 0.007 0.009 0.006 2 0.005 0.009 0.004 2 0.006 0.009 0.005 2 0.006 0.008 0.005
3 0.007 0.009 0.006 3 0.005 0.009 0.005 3 0.006 0.01 0.005 3 0.006 0.01 0.005
Deflec.Ave.| 0.00667 | 0.00833 | 0.00567 [Deflec.Ave.| 0.00533 | 0.00867 | 0.00433 [Deflec.Ave| 0.006 0.009 0.005 [Deflec.Ave 0.006 | 0.00833 | 0.00467
Force, kg | 16.5725 | 6.1082 | 9.22481 | Force, kg| 13.258 | 6.35253 | 7.05426 | Force, kg | 14.9153 | 6.59686 | 8.13953 | Force, kg 14.9153 | 6.1082 | 7.5969
Surface Roughness, micron Average |Vertical 14.9153 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 { Average Back 6.29145 kg.
1 5.52 6.46 5.48 4.85 4.71 4.9 6.05 5.22 5.39875 Side 8.00388 kg.
2 6.22 6.18 4.87 4.75 6.48 6.39 5.65 5.33 5.73375 Resultant
3 6.27 4.88 7.01 7.94 8.7 8.48 5.7 6.85 6.72875
4 6.38 6.38 6.9 6.6 6.57 5.57 9.29 5.83 6.69
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Tool No.5 Cutting Speed 27.69 momin  n= 315 pm. Mat.Dia. 28  mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.005 0.005 1 0.006 0.007 0.004 1 0.006 0.008 0.004 1 0.006 0.007 0.004
2 0.006 0.006 0.005 2 0.006 0.008 0.004 2 0.006 0.008 0.004 2 0.006 0.007 0.004
3 0.006 0.007 0.006 3 0.006 0.009 0.004 3 0.006 0.008 0.004 3 0.006 0.007 0.004
Meflec.Ave.| 0.006 0.006 | 0.00533 [Deflec.Ave| 0.006 0.008 0.004 [Deflec.Avet 0.006 0.008 0.004 [Deflec.Aved 0.006 0.007 0.004
Force, kg | 14.9153 | 4.39791 | 8.68217 | Force, kg 14.9153 | 5.86387 | 6.51163 | Force, kg | 14.9153 | 5.86387 | 6.51163 | Force, kg 14.9153 | 5.13089 | 6.51163
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.31414 kg.
1 6.8 7.33 8.33 8.56 9.05 9.81 4.89 5.51 7.535 Side 7.05426 kg.
2 4.74 3.43 6.73 6.97 5.15 5.95 5.89 6.65 5.68875 Resultant
3 6.59 6.97 6.3 8.59 6.89 6.89 6.9 7.57 6.8375
4 4.81 7.76 6.39 5.79 6.1 7.61 715
Tool No.6 Cutting Speed 25.22 m./min  n= 315 pm. Mat.Dia. 25.5 mm. Vegetable Oit
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.005 0.005 1 0.006 0.006 0.005 1 0.006 0.007 0.004 1 0.006 0.008 0.004
2 0.006 0.005 0.005 2 0.006 0.007 0.005 2 0.006 0.007 0.004 2 0.006 0.008 0.004
3 0.006 0.005 0.005 3 0.006 0.007 0.004 3 0.006 0.007 0.004 2 0.006 0.008 0.004
[Deflec.Ave,] 0.006 0.005 0.005 [Deflec.Ave| 0.006 | 0.00667 | 0.00467 [Deflec.Ave| 0.006 0.007 0.004 [Deflec.Ave.| 0.006 0.008 0.004
Force, kg | 14.9153 | 3.66492 | 8.13953 | Force, kg | 14.9153 4.88656 | 7.5969 | Force, kg | 14.9153 | 5.13089 | 6.51163 | Force, kg | 14.9153 5.86387 } 6.51163
Surface Roughness, micron Average | Vertical 14.9153 kg.
Mat.No. | Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 4.88656 kg.
1 5.68 5.21 6.14 5.61 5.86 4.93 6.03 5.48 5.6175 Side 7.18992 kg
2 5.7 6.11 4.59 5.76 6.88 6.08 5.74 4.56 5.6775 Resaltant
3 6.36 4.59 5.47 4.68 5.99 5.18 5.61 5.69 5.44625
4 7.35 4.45 3.69 4.07 3.86 4.35 3.83 4.46 2
Average
Tool No.7 Cutting Speed 2275 m./min  n= 315 mpm. Mat.Dia. 23 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.005 0.004 1 0.006 0.006 0.004 1 0.005 0.005 0.004 1 0.006 0.007 0.004
2 0.008 0.005 0.004 2 0.006 0.006 0.004 2 0.006 0.008 0.004 2 0.006 0.008 0.004
3 0.008 0.005 0.004 3 0.006 0.006 0.004 3 0.006 0.008 0.004 8 0.006 0.008 0.004
[Deflec.Ave.| 0.006 0.005 0.004 {Deflec.Ave{ 0.006 0.006 0.004 [Deflec.Ave] 0.00567 | 0.007 0.004 flec.Ave| 0.006 | 0.00767 0.004
Force, kg | 14.9153 | 3.66492 | 6.51163 | Force, kg | 14.9153 4.39791 | 6.51163 | Force, kg | 14.0866 | 5.13089 | 6.51163 | Force, kg | 14.9153 5.61955 | 8.51163
Surface Roughness, micron Average | Vertical 14.7081 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 4.70332 kg.
1 6.21 6.06 6.21 6.46 6.27 5.82 6.1 4.95 6.01 Side 6.51163
2 5.77 6.67 6.71 7.29 8.21 7.46 6.78 6.62 6.93875 Resultant
3 6.6 6.12 6.87 6.7 7.56 6.78 6.81 6.79 6.77875
4 7.53 7.07 7.89 6.98 7.71 78 8.44 8.56 1.7475
Average
Tool No.8 Cutting Speed 20.28 m./min 0= 315 pm. Mat.Dia. 20.5 mm. Vegetsble Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.006 0.004 1 0.006 0.006 0.004 1 0.005 0.006 0.004 1 0.006 0.007 0.004
2 0.006 0.006 0.003 2 0.006 0.006 0.004 2 0.005 0.006 0.004 2 0.005 0.007 0.004
3 0.006 0.005 0.003 3 0.006 0.006 0.004 3 0.005 0.007 0.004 3 0.006 0.007 0.004
Deflec.Ave.] 0.006 | 0.00567 | 0.00333 flec.Ave 0.006 0.006 0.004 [Deflec.Ave| 0.005 | 0.00633 0.004 [Deflec.Ave.| 0.00567 | 0.007 0.004
Force, kg | 14.9153 | 4.15358 | 5.42636 | Force, kg | 14.9153 4.39791 | 6.51163 | Force, kg | 12.4294 | 4.64223 | 6.51163 | Force, kg | 14.0866 | 5.13089 6.51163
Surface Roughness, micron Average | Vertical 14.0866 kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 4.58115 kg.
1 5.25 4.9 5.34 5.47 5.55 5.19 4.94 5.73 5.29625 Side 6.24031 kg.
2 5.82 5.58 5.62 4.85 5.28 5.19 4.65 5.07 5.2575 Resultant
3 6.01 5.44 6.14 6 5.11 5.76 6.51 6.37 5.9175
4 5.81 6.75 7.54 6.79 6.67 6.27 7.28 6.49 6.6375
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Tool No.1 Cutting Speed 37.68 m./min n =315 pm. Mat.Dia. 38 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.011 0.007 1 0.007 0.012 0.005 1 0.006 0.008 0.005 1 0.007 0.011 0.005
2 0.006 0.011 0.007 2 0.007 0.012 0.006 2 0.007 0.011 0.005 2 0.007 0.012 0.005
3 0.006 0.011 0.007 3 0.007 0.012 0.006 3 0.007 0.012 0.005 3 0.007 0.012 0.005
flec.Ave.| 0.006 0.011 0.007 [Deflec.Ave] 0.007 0.012 | 0.00567 [Deflec.Ave.] 0.00667 [ 0.01067 § 0.005 [Deflec.Ave.l 0.007 | 0.01167 0.005
Force, kg | 14.9153 | 8.06283 | 11.3953 | Force, kg { 17.4011 | 8.79581 | 9.22481 | Force, kg | 16.5725 | 7.8185 { 8.13953 | Force, kg | 17.4011 j 8.55148 | 8.13953
Surface Roughness, micron Average | Vertical 16.5725 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point & Point 7 Point 8 | Average Back. 8.30716 kg.
1 5.87 4.13 4.04 5.41 5.62 7.46 7.58 6.28 5.79875 Side 9.22481 ki
2 6.61 8.54 6.6 5.38 8.51 4.83 6.2 6.35 6.3775 Resultant
3 4.07 6.47 6.81 8.64 6.36 6.72 9.16 8.22 7.05625
4 6.02 8.73 7.43 7.63 6.33 7.28 5.93 7.58 7.11625
Average
Tooi No.2 Cutting Speed 3511 m./min 0= 315 mpm. Mat.Dia. 355 mm. Vegetable Oil
Maerial No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.01 0.006 1 0.006 0.011 0.005 1 0.006 0.01 0.005 1 0.006 0.01 0.005
2 0.007 0.011 0.006 2 0.006 0.011 0.005 2 0.006 0.01 0.005 2 0.006 0.012 0.005
3 0.007 0.011 0.006 3 0.006 0.011 0.005 3 0.006 0.011 0.005 3 0.006 0.012 0.005
[Deflec.Ave.| 0.007 | 0.01067 0.006 |Deflec.Ave| 0.006 0.011 0.005 |[Deflec.Ave] 0.006 | 0.01033 } 0.005 [Deflec.Ave| 0.006 |0.01133 | 0.005
Force, kg | 17.4011 | 7.8185 | 9.76744 | Force, kg | 14.9153 | 8.06283 | 8.13953 | Force, kg | 14.9153 | 7.57417 | 8.13953 § Force, kg | 14.9153 | 8.30716 | 8.13953
Surface Roughness, micron Average | Vertical 15.5367 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 7.94066 kg.
1 8.2 6.45 9.3 8.35 7.21 8.06 9.23 8.17 8.24625 Side 8.54651 kg.
2 5.96 4.45 6.69 7.34 8.58 7.66 9.27 9.5 743125 Resultant
3 9.41 9.67 6.75 7.43 8.63 B.48 9.39 8.48 8.53
4 7.68 7.36 5.34 6.63 5.35 7.22 5.63 8.05
Average
Tool No.3 Cutting Speed 32.64 m./min =315 pm. Mat.Dia. 33 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.01 0.006 1 0.006 0.009 0.005 1 0.006 0.01 0.004 1 0.006 0.01 0.005
2 0.006 0.011 0.006 2 0.006 0.01 0.005 2 0.006 0.01 0.005 2 0.008 0.012 0.005
3 0.006 0.012 0.006 3 0.006 0.011 0.005 3 0.006 0.01 0.005 3 0.006 0.012 0.005
[Deflec.Ave.| 0.006 0.011 0.006 [Deflec.Ave.| 0.006 0.01 0.005 [Deflec.Ave.{ 0.006 0.01 0.00467 [Deflec.Ave] 0.006 | 0.01133 | 0.005
Force, kg | 14.8153 | 8.06283 | 9.76744 | Force, kg | 14.9153 | 7.32984 | 8.13953 | Force, kg { 14.9153 | 7.32984 | 7.5969 | Force, kg | 14.9153 | 8.30716 | 8.13953
Surface Roughness, micron Average |Vettical | 14.9153 | kg
Mat.No. Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 175742 kg.
1 4.79 6.55 6.1 6.2 5 6.31 7.98 9.35 6.535 Side 8.41085 k
2 7.76 4.66 6.2 6.35 7 7.1 9.6 4.34 6.62625
3 5.78 5.3 8.72 7.9 7.08 6.73 6.13 6.05 6.70875
4 8.55 6.75 7.91 7.01 5.83 8.1 6.64 6.67 7.1825
Average
Tool No.4 Cutting Speed 30.17 m./min 0= 315 pm. Mat.Dia. 30.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.006 0.005 1 0.006 0.007 0.004 1 0.006 0.007 0.004 1 0.006 0.008 0.004
2 0.007 0.007 0.005 2 0.006 0.007 0.004 2 0.006 0.007 0.004 2 0.006 0.009 0.005
3 0.006 0.007 0.005 3 0.006 0.008 0.005 3 0.006 0.008 0.005 3 0.006 0.009 0.005
{Deflec.Ave.l 0.00633 | 0.00667 0.005 [Deflec.Ave{ 0.006 | 0.00733 | 0.00433 [Deflec.Ave] 0.006 | 0.00733 | 0.00433 [Deflec.Ave| 0.0068 | 0.00867 | 0.00467
Force, kg } 15.7439 | 4.88656 | 8.13953 | Force, kg | 14.9153 | 5.37522 | 7.05426 | Force, kg | 14.9153 { 5.37522 | 7.05426 | Force, kg | 14.9153 { 6.35253 | 7.5969
Surface Roughness, micron Average | Vertical 15.1224 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Poim 5 Poim 6 Point 7 Point 8 | Average Back 5.49738 kg
1 3.97 4.27 4.86 419 3.96 4.34 4.02 4.52 4.26625 Side 7.46124
2 7.5 6.63 9.55 6.53 8.32 8.77 8.62 9.66 8.1975 Resultant
3 8.07 8.38 7.73 7.68 8.76 8.17 8.7 7.8 8.28625
4 8.71 7.61 7.74 7.66 9.64 8.15 9 9.88 8.54875
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Average

Tool No.5 Cutting Speed 27.68  m./min n = 315 rpm. Mat.Dia. 28 mm. Vegetable Oil
Material No.1 Materia No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vestical Back Side Point Vertical Back Side
1 0.006 0.01 0.006 1 0.006 0.007 0.004 1 0.006 0.003 0.004 1 0.006 0.009 0.004
2 0.006 0.01 0.005 2 0.006 0.008 0.004 2 0.006 0.009 0.004 2 0.006 0.01 0.005
3 0.006 0.01 0.005 3 0.006 0.008 0.004 3 0.006 0.009 0.004 3 0.006 0.01 0.005
[Deflec.Ave| 0.006 0.01 0.00533 [Deflec.Ave.] 0.006 ; 0.00767 0.004 [Deflec.Ave.l 0.006 0.009 0.004 [Deflec.Ave| 0.006 | 0.00967 | 0.00467
Force, kg | 14.9153 | 7.32984 | 8.68217 | Force, kg | 14.9153 | 5.61955 | 6.51163 | Force, kg | 14.9153 | 6.59686 | 6.51163 | Force, kg | 14.9153 7.08551 | 7.5969
Surface Roughness, micron Average |Vertical | 14.9153 | ke
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.65794 kg.
1 5.16 4.89 6.24 5.96 5.47 4.02 4.65 4.5 5.11125 Side 7.32558 kg.
2 6.68 8.23 7.6 7.64 5.42 17.81 7.61 6.74 7.21625
3 5.4 4.77 6.11 7.41 7.08 8.58 8.93 8.36 7.07375
4 6.32 6.34 6.07 5.21 6.52 8.88 10.24 10.71 7.53625
Average
Tool No.6 Cutting Speed 25.22 m./min n = 315 rpm. Mat.Dia. 25.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.009 0.006 1 0.005 0.007 0.004 1 0.006 0.009 0.004 1 0.006 0.003 0.004
2 0.006 0.009 0.006 2 0.005 0.008 0.004 2 0.006 0.009 0.004 2 0.006 0.009 0.004
3 0.006 0.009 0.006 3 0.005 0.008 0.004 3 0.006 0.009 0.004 3 0.006 0.008 0.004
[Deflec.Ave.| 0.006 0.009 0.006 [Deflec.Ave.] 0.005 | 0.00767 | 0.004 [Deflec.Ave| 0.006 0.009 0.004 [Deflec.Ave.| 0.006 0.009 0.004
Force, kg | 14.9153 | 6.59686 | 9.76744 | Force, kg | 12.4294 | 5.61955 | 6.51163 | Force, kg | 14.9153 | 6.59686 | 6.51163 | Foroe, kg | 14.9153 | 6.59686 | 6.51163
Surface Roughness, micron Average |Vertical 14.2938 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.35253 kg.
1 7.55 6.53 7.64 7.28 7.55 7.8 7.43 8.03 7.47625 Side 7.32558 kg.
2 6.8 7.57 8.74 6.43 6.73 4.68 5.65 5.2 6.475 Resultant
3 6.6 7.36 8.13 8.33 17.28 6.98 175 6.96 7.42375
4 6.85 8.55 8.32 8.58 8.2 6.54 7.76 8.77 7.94625
Average
Tool No.7 Cutting Speed 22.75 m./min n =315 pm. Mat.Dia. 23 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Poiat Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.007 0.006 0.005 1 0.006 0.005 0.004 1 0.006 0.006 0.004 1 0.006 0.006 0.004
2 0.007 0.006 0.005 2 0.006 0.005 0.004 2 0.006 0.006 0.004 2 0.006 0.006 0.004
3 0.007 0.006 0.005 3 0.005 0.005 0.003 3 0.006 0.008 0.004 3 0.006 0.006 0.004
Deflec.Ave.| 0.007 0.006 0.005 [Deflec. Ave| 0.00567 0.005 | 0.00367 [Deflec.Ave| 0.008 0.006 0.004 Deflec.Ave] 0.006 0.006 0.004
Foree, kg | 17.4011 | 4.39791 | 8.13953 | Force, kg | 14.0866 | 3.66492 | 5.96899 | Force, kg | 14.9153 | 4.39791 { 6.51163 | Force, kg | 14.9153 | 4.39791 | 6.51163
Surface Roughness, micron Average | Vertical 15.3296 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Poimt 5 Point 6 Point 7 Point 8 | Average Back 4.21466 kg.
1 8.05 6.73 8.01 7.51 8.52 6.94 6.79 6.71 7.1575 Side 6.78295 kg.
2 6.94 8.22 7.87 9.28 7.74 8.44 8.6 8.69 8.2225
3 6.45 6.25 5.32 4.88 5.1 4.59 5.35 4.37 5.28875
4 5.79 6.12 3.92 4.5 3.14 3.38 3.49 3.63 4.2475
Average
Tool No.8 Cutting Speed 20.28 m./min n = 315 rpr. Mat.Dia. 20.5 mm. Vegetable Gil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.004 0.004 1 0.006 0.003 0.004 1 0.007 0.004 0.004 1 0.006 0.005 0.004
2 0.006 0.004 0.004 2 0.006 0.003 0.004 2 0.007 0.004 0.004 2 0.006 0.005 0.003
3 0.006 0.004 0.004 3 0.006 0.003 0.004 3 0.007 0.004 0.004 3 0.006 0.005 0.003
[Deflec.Ave.| 0.006 0.004 0.004 [Deflec.Ave 0.006 0.003 0.004 [Deflec.Ave| 0.007 0.004 0.004 {Deflec.Ave 0.006 0.005 | 0.00333
Force, kg | 14.9153 | 2.93194 | 6.51163 | Force, kg | 14.9153 | 2.19895 | 6.51163 | Force, kg | 17.4011 | 2.93194 { 6.51163 | Force, kg | 14.9153 | 3.66492 | 5.42636
Surface Roughness, micron Average |Vertical 15.5367 kg.
Mat.No. Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 2.93194 kg.
1 6.06 8.9 6.8 7.63 4.74 6.04 6.07 5.73 6.24625 Side 6.24031 kg.
2 3.83 3.28 4.48 5.97 6.15 6.51 6.33 6.45 5.375 Resultant
3 6.74 6.87 6.67 6.46 6.41 6.19 5.9 6.86 6.5125
4 5.61 4.53 5.21 5.98 5.39 5.53 5.54 4.21 5.25
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Tool No.1 Cutting Speed 37.59 m./min n = 315 rpm. Mat.Dia. 38 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.007 1 0.006 0.011 0.007 1 0.006 0.01 0.006 1 0.006 0.01 0.006
2 0.006 0.009 0.006 2 0.006 0.011 0.007 2 0.006 0.01 0.006 2 0.006 0.01 0.006
3 0.006 0.009 0.007 3 0.006 0.011 0.006 3 0.006 0.01 0.006 3 0.006 0.01 0.007
Deflec.Ave.| 0.006 | 0.00867 | 0.00667 {Deflec.Ave| 0.006 0.011 | 0.00667 |Deflec.Ave| 0.006 0.01 0.006 [Deflec.Ave.| 0.006 0.01 0.00633
Force,kg. | 14.9153 | 6.35253 | 10.8527 | Force,kg. | 14.9153 | 8.06283 | 10.8527 | Force,kg. | 14.9153 | 7.32984 | 8.76744 | Force,kg. | 14.9153 | 7.32984 | 10.3101
Surface Roughoess, micron Average | Vertical 14.9153 kg.
Material No.| Point 1 Point 2 Point 3 Point 4 Point 5 Point § Point 7 Point 8 | Average Back 7.26876 kg.
1 6.27 8.72 6.74 6.32 7.98 6.31 6.1 9.21 7.2075 Side 10.4457 kg.
2 6.78 6.62 7.87 6.44 7.73 9.24 7.32 6.67 7.33375
3 4.09 7.32 8.38 8.34 6.52 1.78 8.44 7.07 7.2425
4 5.97 5.61 5.55 6.94 4.98 6.61 5.93 93875
Tool No.2 Cutting Speed 85.11 m./min o = 815 rpm. Mat.Dia. 35.5 mm. Vegetabie Oil
Material No.1 Marerial No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.01 0.005 1 0.006 0.01 0.005 1 0.006 0.01 0.006 1 0.006 0.01 0.005
2 0.006 0.01 0.005 2 0.006 0.01 0.005 2 0.006 0.012 0.006 2 0.006 0.011 0.006
3 0.005 0.011 0.005 3 0.006 0.011 0.006 3 0.006 0.012 0.006 3 0.006 0.012 0.006
Deflec.Ave. | 0.00567 | 0.01033 0.005 [Defiec.Ave.] 0.006 | 0.01033 | 0.00533 [Deflec.Ave 0.006 | 0.01133 0.006 [Deflec.Ave] 0.006 0.011 { 0.00567
Force,kg. | 14.0866 | 7.57417 | B.13953 | Force,kg. | 14.9153 | 7.57417 | 8.68217 | Force,kg. { 14.9153 | 8.30716 | 9.76744 | Force,kg. | 14.9153 | 8.06283 | 9.22481
Surface Roughness, micron Average | Vertical 14.7081 kg.
Material No.| Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 7.87958 kg.
1 5.39 4.92 7.87 17 6.91 7.61 8.06 1.97 7.05375 Side 8.95349
2 6.98 7.37 7.8 7.12 8.52 8.89 8.31 8.99 7.9975
3 17.07 7.26 8.4 9.18 92.19 10.77 7.56 717 8.325
4 5.83 6.43 5.47 5.48 7.66 8.72 7.09 7.94 6.8275
Tool No.3 Cutting Speed 32.64 m./min 0= 315mpm. Mat.Dia. 33 mm. Vegetable Oil
Mat.No.1 Mat.No.1 Mat.No.1 Mat.No.1
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.01 0.006 1 0.005 0.009 0.005 1 0.006 0.01 0.005 1 0.006 0.011 0.005
2 0.006 0.01 0.006 2 0.005 0.01 0.005 2 0.006 0.011 0.005 2 0.006 0.01 0.005
3 0.008 0.011 0.006 3 0.005 0.01 0.005 3 0.006 0.011 0.005 3 0.006 0.011 0.005
Deflec.Ave.| 0.006 | 0.01033 0.006 [Defiec.Ave| 0.005 | 0.00967 0.005 [Deflec.Ave| 0.006 | 0.01067 | 0.005 [Deflec.Ave| 0.006 | 0.01067 0.005
Force,kg. | 14.9153 | 7.57417 | 9.76744 | Force,kg. | 12.4294 | 7.08551 | 8.13953 | Force,kg. | 14.9153 | 7.8185 | 8.13953 | Force,kg. | 14.9153 | 7.8185 | 8.13953
Surface Roughness, micron Average | Vertical 14.2938 kg.
Material No.| Point 1 Point 2 Point 3 Point 4 Point § Point 6 Point 7 Point 8 | Average Back 7.57417 kg.
1 8.33 7.59 9.65 9.42 9.46 7.94 5.07 7.09 8.06875 Side 8.54651 kg
2 7.21 7.33 7.15 6.71 8.98 8.63 8.97 8.5 7.935
3 5.91 8.3 7.22 5.69 6.2 8.26 8.07 7.29 71175
4 7.5% 8.31 8.68 8.76 10.06 7.52 79 8.7 8.19
Tool No.4 Curnting Speed 80,17 m./min n = 315 rpm. Mat.Dia. 30.5 mm. Vegetable Oil
Material No.1 Material No.2 Material No.3 Material No.4
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.009 0.006 1 0.006 0.009 0.005 1 0.006 0.011 0.006 1 0.006 0.01 0.005
2 0.006 0.009 0.005 2 0.006 0.009 0.005 2 0.006 0.012 0.005 2 0.006 0.011 0.005
3 0.006 0.009 0.006 3 0.006 0.01 0.004 3 0.006 0.012 0.005 3 0.006 0.011 0.005
Deflec.Ave. | 0.006 0.009 | 0.00567 [Deflec.Ave| 0.006 | 0.00933 | 0.00467 IDeflec.Ave.| 0.006 | 0.01167 | 0.00533 {Deflec.Ave.] 0.006 | 0.01067 0.005
Force,kg. | 14.9153 | 6.59686 | 9.22481 | Force,kg. | 14.9153 | 6.84119 | 7.5969 | Force,kg. | 14.9153 | 8.55148 | 8.68217 | Force,kg. | 14.9153 | 7.8185 | 8.13953
Surface Roughness, micron Average  {Verical | 14.9153 | kg
Material No.| Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 7.45201 kg.
Material No.| 6.42 5.89 6.5 4.55 5.15 5.6 5.09 4.85 5.50625 Side 8.41085 kg.
1 4 4.42 5.29 8.1% 4.22 4.89 3 6.36 5.04625
2 5.91 763 8.9 4.29 8.96 6.4 6.01 5.91 6.75125
3 6.6 6.83 6.43 5.65 8.19 6.39 79 7.86 6.98125
4
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Tool No.5

Cutting Speed 27.69 m./min a =315 rpm. Mat.Dia. 28 mm. Vegetable Oil
Mat.No.1 Mat.No.1 Mat.No.1 Mat.No.1
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.005 0.008 0.004 1 0.006 0.009 0.005 1 0.006 0.008 0.004 1 0.005 0.008 0.005
2 0.006 0.008 0.005 2 0.006 0.009 0.004 2 0.006 0.01 0.004 2 0.006 0.009 0.005
3 0.006 0.008 0.005 3 0.006 0.009 0.005 3 0.006 0.01 0.005 3 0.006 0.01 0.005
Deflec.Ave. | 0.00567 0.008 | 0.00467 [Deflec.Ave.| 0.006 0.009 | 0.00467 [Deflec.Ave] 0.006 { 0.00933 | 0.00433 [Deflec.Ave.| 0.00567 0.009 0.005
Force,kg. | 14.0866 | 5.86387 | 7.5969 | Forcekg. | 14.9153 | 6.59686 | 7.5969 | Force,kg. | 14.9153 | 6.84119 | 7.05426 | Force,kg. } 14.0866 § 6.53686 | 8.13953
Surface Roughness, micron Average  {Vertical 14.5009 kg.
Material No.| Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.47469 kg.
Material No.{  3.18 313 2.7 2.58 2.24 2.6 2.01 212 2.57 Side 7.5969 kg.
1 5.97 4.76 5.13 5.96 5.91 7.18 6.45 72 6.07
2 7.21 6.12 5.49 4.99 5.65 6.2 6.03 6.27 5.995
3 6.72 8.65 5.96 6.9 7.88 6.46 6.16 6.6 6.91625
4
Tool No.6 Cutting Speed 25.22 m./min o = 315 rpm. Mat.Dia, 25.5 mm. Vegetable Oil
Mat.No.1 Mat.No.1 Mat.No.1 Mat.No.1
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.005 1 0.006 0.008 0.004 1 0.006 0.01 0.005 1 0.006 0.009 0.005
2 0.005 0.008 0.005 2 0.006 0.008 0.004 2 0.006 0.01 0.005 2 0.006 0.01 0.005
3 0.006 0.008 0.006 3 0.006 0.008 0.004 3 0.006 0.01 0.005 3 0.006 0.01 0.005
Deflec.Ave. | 0.00567 0.008 | 0.00533 [Deflec.Ave 0.006 0.008 0.004 [Deflec.Ave.] 0.006 0.01 0.005 [Deflec.Aved 0.006 | 0.00967 0.005
Force,kg. | 14.0866 | 5.86387 | 8.68217 | Force,kg. | 14.9153 | 5.86387 | 6.51163 | Force,kg. | 14.9153 | 7.32984 | 8.13953 | Force,kg. { 14.9153 | 7.08551 | 8.13953
Surface Roughness, micron Average | Vertical 14.7081 kg.
Material No.| Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 6.53578 kg.
1 4.48 4.98 6.14 6.95 6.27 6.43 6.3 6.83 6.1225 Side 7.86822 kg.
2 4.97 4.04 5.13 6.14 6.09 5.82 5.94 6.87 5.625
3 6.19 6.4 7.47 1.72 7.55 7.36 5.6 577 6.7575
4 6.07 6.46 6.65 5.62 5.94 6.37 5.93 5.91 6.11875
Tool No.7 Cutting Speed 2275 m./min  n= 315 pm. Mat.Dia. 23 mm. Vegetable Oil
Mat.No.1 Mat.No.1 Mat.No.1 Mat.No.1
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.007 0.006 1 0.005 0.007 0.004 1 0.006 0.007 0.004 1 0.006 0.008 0.005
2 0.006 0.007 0.006 2 0.005 0.007 0.005 2 0.006 0.007 0.004 2 0.006 0.008 0.005
3 0.006 0.007 0.006 3 0.006 0.007 0.004 3 0.006 0.007 0.004 3 0.006 0.008 0.005
Deflec.Ave.§ 0.006 0.007 0.006 [Deflec.Ave.l 0.00533 0.007 | 0.00433 [Deflec.Ave| 0.006 0.007 0.004 [Deflec.Ave| 0.006 0.008 0.005
Force,kg. | 14.9153 | 5.13089 | 9.76744 | Force,kg. | 13.258 | 5.13089 { 7.05426 | Force,kg. | 14.9153 | 5.13089 | 6.51163 | Force,kg. | 14.9153 | 5.86387 | 8.13953
Surface Roughness, micron Average |Vermical | 14.5009 ] ke
Material No.| Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Point 7 Point 8 | Average Back 5.31414 kg
1 5.92 5.31 5 4.85 4.06 4.27 3.68 4.14 4.65375 Side 7.86822 kg.
2 5.8 6 5.85 5.75 5.14 7.1 7.94 7.85 6.36625
3 3.76 4.06 4.8 3.84 3.48 4.06 3.5 3.72 3.9025
4 6.78 7.47 7.21 7.59 7.58 8.1 7.91 8.36 7.625
Tool No.8 Cutting Speed 20.28  m./min n =315 pm. Mat.Dia. 20.5 mm. Vegetable Oil
Mat.No.1 Mat.No.1 Mat.No.1 Mat.No.1
Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side Point Vertical Back Side
1 0.006 0.008 0.004 1 0.006 0.008 0.004 1 0.006 0.007 0.004 1 0.005 0.007 0.004
2 0.006 0.008 0.004 2 0.006 0.008 0.004 2 0.006 0.007 0.004 2 0.005 0.007 0.004
3 0.006 0.008 0.004 3 0.006 0.008 0.004 3 0.005 0.008 0.004 3 0.005 0.007 0.004
Deflec.Ave.| 0.006 0.008 0.004 [Deflec.Ave.] 0.006 0.008 0.004 |Deflec.Ave] 0.00567 | 0.00733 | 0.004 {Deflec.Ave{ 0.005 0.007 0.004
Force,kg. | 14.9153 | 5.86387 | 6.51163 | Force,kg. | 14.9153 | 5.86387 | 6.51163 | Force,kg. | 14.0866 | 5.37522 | 6.51163 | Force,kg. | 12.4294 | 5.13089 | 6.51163
Surface Roughness, micron Average | Vertical 14.0866 kg.
Material No.[ Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Poim 7 Point 8 | Average Back 5.55846 kg.
1 6 5.01 5.24 5.45 5.54 5.43 5.49 4.51 5.33375 Side 6.51163 kg
2 5.13 5.45 4.46 4.76 4.82 4.6 5.28 5.08 4.9475
3 6.29 5.3 5.71 7.32 5.45 6.25 6.77 6.34 6.17875
4 4.96 4.78 5.1 5.93 6.39 6.62 6.41
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Cut.Speed 1 2 3 4 5 6 7 8 9 10 Average
37.59 19.03 20.69 20.87 19.84 21.32 21.09 20.02 19.94 20.71 19.61 20.31
35.11 19.20 19.33 19.03 19.75 19.33 19.76 19.27 19.35 19.43 18.94 19.34
32.64 19.06 17.9 18.31 18.99 18.53 18.70 18.78 17.76 18.80 18.30 18.51
30.17 17.37 19.23 18.98 18.41 18.06 17.32 18.50 18.06 17.74 18.67 18.23
27.69 16.99 17.74 16.26 17.98 16.57 17.56 16.90 17.33 17.90 17.60 17.28
25.22 16.93 16.97 17.21 17.24 16.68 17.46 17.36 17.26 17.27 17.92 17.23
22.75 16.84 17.12 16.15 17.50 16.47 17.42 16.72 16.76 17.28 17.33 16.96
20.28 16.88 17.45 17.18 17.07 17.28 16.69 16.06 16.07 17.00 16.48 16.82

Average
'umﬂmmﬁ'ﬂuﬁdﬂmaﬁ'ﬂamqamsmam (lunsan)

Cut.Speed 1 2 3 4 5 6 7 8 9 10 Average
37.59 7.29 7.24 6.68 6.66 7.61 6.84 7.48 7.42 6.59 6.93 7.07
35.11 6.98 7.06 6.23 7.14 7.52 7.69 6.52 7.51 7.85 7.55 7.19
32.64 6.98 7.25 7.61 6.45 7.44 7.47 7.43 7.63 6.76 7.83 7.29
30.17 6.59 7.66 7.09 7.29 6.06 7.21 7.09 6.14 7.32 6.07 6.85
27.69 6.44 6.57 6.74 7.32 8.08 7.10 6.80 6.65 6.73 5.39 6.78
25.22 6.98 6.29 7.49 7.32 5.36 6.26 7.27 5.32 7.33 6.16 6.58
22.75 6.94 6.96 6.57 6.70 6.80 7.32 5.55 6.87 6.23 5.64 6.56
20.28 5.37 5.59 5.36 5.72 6.58 5.05 5.94 5.78 5.85 5.55

Average
vummi%nmaLaéﬂumt‘mminmm (lumsau)

Cut.Speed 1 2 3 4 5 6 7 8 9 10 Average
37.59 17.6 22.9 20.46 18.69 22.5 20.81 17.28 20.1 21.51 18.34 20.02
27.69 12.3 18.3 15.87 15.16 17.6 17.99 15.16 17.69 16.58 15.87 16.25
20.28 10.93 15.52 13.05 12.34 15.8 14.81 18.05 16.58 13.05 15.87 14.10

Average
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mﬁmswﬁmwuﬂsﬂsmﬂaaﬁ'aa‘ga

1. ﬁwe‘hﬁmuuaxﬁmﬁnunﬁlﬂumﬁmswﬁﬁaga
Welimsansifayamsmases  fanunstiuuazazandemaanuuhla 3alddydnvel
u,azc»ha%uwﬁaﬂmuéwﬁ'mumﬂumﬁmswzvfﬁagaﬁﬁaméwﬁuaua 9 uazdsngluamsnan g Faii
1.1 msnadoudun@siu (Test of Hypothesis) @@ msmeagavanaiuaiewasdonusmseii
fMuaD Tﬂﬂﬁaa‘\;aﬁ'LLWM&";&MSW:‘Jmai’msnszmmjmmmmaztﬂu [16]
1.1.1 msnadsuannfigiunan (Null Hypothesis, H,) A8 dundguinasulumanaaaude
wo HavsanFulusnaiusdwssanuipuiuniali
1.1.2 auuaﬁmﬁu (Alternative Hypothesis, H,) #@ auuﬁgnuﬁ%gnﬂau%’mﬂ'aawaﬁm
wangnugids
1.2 MaN¥aNNuUsUTIN (Analysis of Varience, ANOVA)  saweilafilflumsinass
aNuulsHu (Variation) ﬁtﬁﬂ?jvuluﬁaya Falsznaudas
1.2.1 ﬂﬂuLLﬂsﬁuTmﬂﬁssumaﬂmﬁas&a (Random Error)
1.2.2 anaulsiuilasnniade (Factor)
ﬁaﬁ'ﬂﬁﬁﬁﬂ%wadammuﬂsﬁuﬂaqﬁmgaﬁaiuﬂuﬁmﬂi'ﬁm: Fadlwanaen (Level)
waziimsmugmanzada (Replicate) Lﬁﬂiﬁtﬁﬂmmtﬁaﬁuwmﬁhga (17]
1.3 Sysnweldug feweluil
F, = anuihaziluuuy F (Ratio of Samples Varience)
o = wefiudenufianmalumsufes H, s H fuase
V., V, = Degree of Freedom for Numerator and Denominator
DF = Gn3uaNanudase (Degree of Freedom)
SS = WaUINMAIEeY (Sum of Square)

MS = eRdsnauIniaddad (Mean Square)

P = enubaziulumssaususuuiigiunan
N = dnnudsyamuz) (Replicate)

Mean = ANRBHVBIYATDYS
St.Dev.= @NNLUSUTIUING55 Y (Standard Deviation)

2. mﬁmswﬁmwuﬂsﬂsauwaﬁagausaﬁmﬁau (Analysis of Variance of Cutting

Force)

nnManaasatiudayausdaiay lasmstiuiindayamsgudmanniinia  uazhsnulaadiy
musdadaumuiismesnundlussuuifemnienn #a F,, F, uoeF, Nntususemaalvag
lugtuaeusedwii (Resultant Force, R)  loeyiin1smaass 8 eanuiian (8 Levels) uazhinmsmu
% 10 BANINARBY (10 Replicates) tanaaauiiady (Factor) ianswadamsulsiurasdayanie
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T dhildeiisnwasemsudsiuaie ssiliduadsrsudazgatayauansafiuaanlumuszausas

1238 uuda

x
i
-
+
R

j

j =AIRAPYBITEAUNSNAIDIT |

Il
23}

u

L =findsramnssRummnaaes

o =Answavasdadssaud ;

drildulifianswasaseaumanaaas Hude o =0 manadavdnudmuduiiy
Hy il =Hp = vnn- = L = 0 §munne j

H, 1 0o # 0 §M3UUA |

=D,

o
Uftas Hy 01 Fy = Fo vy vy

#anU H, @ Fy <Fgy, vy
2.1 madweneienuulsisnuaayausiaaidauninmsiiiiuwuundanh (Soluble Oil)
namsNaaaslumMsmTNausEnY (Resultant Force, R)  21nM3lihiudailauuuunaih

uTNA 21, mTieneimerss F, lamumsnd 33.

Manf 33 madneianuulsusiwesdayausaadaunnmsliiniuwuundnh

Analysis of Variance for Resultant Force by Soluble 0Oil

Source DF SS MS Fp P
Cut.speed 7 54.738 7.820 9.42 0.000
Error 72 59.792 0.830

Total 79 114.530

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev ———=———-——-- o o ————— fo—————
20.28 10 19.990 0.735 (m——=F =)
22.75 10 19.434 0.577 (m——mk )
25.22 10 19.249 0.729 (mmmmF )
27.69 10 18.669 1.245 (m=m—* )
30.17 10 18.545 0.848 (==—=*—==)
32.64 10 18.046 1.038 (m==*—===)
35.11 10 17.733 1.014 (=== *———=)
37.59 10 17.383 0.930 (=-—-—*-——=)
—————————— fmm e
Pooled StDev = 0.911 18.0 19.2 20.4

NATNA 33 @1 DE (v,) = 7, enanuiiansauwuugu (Error, v,) = 72 lgen F, = 9.42
NN 10 Tumanuan n
O =0.05,Fjg5 760 = 2.17

O =0.05, Fo o5 7 150 = 2.09
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M F 399g5enI 2.09-2.17

@ F, fifannnd F aaniuleljias Hy sansu H,

dUh Mwdsrawusidadauluudazsziummesss (udazaemuEen)  vesmsidin

sunvussnhdnhiudaidion Jenuuandeiuade Aszaudedmeny viahanudanuluanuden

ANUDITBYD 95%

2.2 mensianuulsunuasdayausaaiday Nnmsldinduiy (Vegetable Oil)

HANSNABBY LUMSNVUIAUSIAWY (Resultant Force, R) 310N IBINNUNY Mumsni 32 fms

Aanzdimeanzat F, lamuensnn 34

@39 34 Mlansianuudsusieasdayausiaadaunnmsldiiliuiy

Analysis of Variance for Resultant Force by Vegetable 0il
Source DF
Cut.speed 7

Error

Total

Level

20.
22.
25.
27.
30.
32.
35.
37.

28
75
22
69
17
64
11
59

72
79

N
10
10
10
10
10
10
10
10

Pooled StDev

110
18
128

16.
17.
17.
18.
i8.
19.
20.

SS MS Fy p
.021 15.717 59.96 0.000
.873 0.262
.894
Individual 95% CIs For Mean
Based on Pooled StDev
Mean StDev ———4-————————= tom trm +——=
816 0.484 (--*--)
959 0.444 (=*--)
227 0.338 (==*=)
284 0.580 (—=*==)
234 0.644 (—=*—=)
513 0.442 (~*—=)
339 0.265 (==*—=)
312 0.732 (=*%--)
——— o tmmm————— Fomm - +-—=
512 l6.8 18.0 19.2 20.4

NNIINT 34 @) DF (v,) = 7, Manuianarauuugn (Ermor, v,) = 72 la@ F, = 59.96

NAMINN 10 Tlumanunn n

O =0.05Fy o 5 6 =2.17

o =0.05, Fy o 7 150 = 2.09

M F agsznin 2.09-2.17

@1 F, fienannnd F aeuudeufjies H, seasu H,

a9 mwdsrsunaaidiauluudazssdummeass (uaazaanudiaa) sasmsldingduy

[

° ar s =3 I 1 o o < ar ar ar -} ci' d ﬂ'l a:
ﬁ‘mﬂumuuﬂmaau NANULUOINANNUIN ﬂi:ﬂUuElﬁ']ﬂﬂJu wsa‘nmmvzsauu'lumwmmmwmﬂ'aga
95%
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3. mﬁmiwﬁmwuﬂ’sﬂsmwm%mmwL’Sﬂuﬁnm

mnmswmaaqLﬁ'aLﬁuiagawaqmmﬁauﬁwm FReTunmsdadaumehiudadaunsas
#iia Tagmnsneaas 8 MANNLIAG (8 Levels) uazﬁwmﬁmwgw 10 %49 Meapl (10 Replicates)
I@uamsnaassiothainiessvidayadil

3.1 mylenzdanuulsinursdayesanuSsuinny namslhudadaunuunanh
(Soluble Oil)

wamsnaasslumsmmnesnuGeuinny nemseadauladldthiudadauuuunanh

MAMTRT 21 Fimsienzimeyn F, Temumseh 35

M3ndl 35 mAAlnzianuulsunweasdayaemuGeuinuannmslainiuuuraui

Analysis of Variance for Surface Roughness by Soluble 0il

Source DF SS MS Fo P
Cut.speed 7 6.345 0.906 2.27 0.038
Error 72 28.760 0.399

Total 79 35.105

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev -————-=—-- o ————— Fmm e ——— e
20.28 10 6.1960 0.5837 (m==———= o )
22.75 10 6.3240 0.6455 (===~~~ o )
25.22 10 6.3810 0.6465 (m—==~== Ko )
27.69 10 6.0400 0.4851 (=== o )
30.17 10 6.1180 0.6032 (=—————~ | T )
32.64 10 6.7500 0.7101 (=== Koo )
35.11 10 6.8450 0.7237 (=== e )
37.59 10 6.5590 0.6270 e [ )

-------- B e A A
Pooled StDev = 0.6320 6.00 6.50 7.00

NNITNET @1 DF (V) = 7, menuiananauvugu (Bror, v,) = 72 la@n Fy = 2.27
PINMINN 10 Tumaninn n

o =0.05, F =2.17

0.05, 7, 60
o =0.05,Fy o5 7 190 = 2.09
M F agisnin 2.09-2.17
@ F, fenannnh F defufelfes H, seudu H,
dsuh dmamrasenusouinnuluudazszdunsnaan (usazmaNNIen) vaamsly
iiuwuussrhfwhiudadoy  fenuuansefuase fissaulioadny  wishenaudeiiluan
(ienassuaidonye 95%
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3.2 mAwnzianuulsusiveesaysenuGauiinunnms iy (Vegetable Oil)
WAMINAABI LUMSZINAANUFHURINY NNMS IINNUAAEULUUTNIUNY MumTNN 32

MMsiensimaees F, lamaansian 36

@9ef 36 MmslensdanuudsusiasdayaanuGauinunnmslhiiuiy

Analysis of Variance for Surface Roughness by Vegetable 0il

Source DF SS MS Fy P
Cut.speed 7 18.053 2.579 8.04 0.000
Error 72 23.086 0.321

Total 79 41.139

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev ————4—————— e o ——— fomm +——

20.28 10 5.6790 0.4135 (~——-*-——-)

22.75 10 ©6.5580 0.5803 (mmmmF )

25.22 10 6.5780 0.8174 (mmmmk )

27.69 10 6.7820 0.6829 (mmmmF )

30.17 10 6.8520 0.5887 (mmmmkm—— )

32.064 10 7.2850 0.4305 |

35.11 10 7.1850 0.4985 (m—m )

37.59 10 7.0740 0.3775 O
e et Fomm +-—

Pooled StDev = 0.5662 5.60 6.30 7.00 7.70

NENINT 36 @1 DF (v,) = 7 ManuAanaauuudy (Bror, v,) = 72 1@ F, = 8.04
i 10 Tumamnn n
O =0.05,Fy o5 7 60 = 2.17
O =0.05 Fy o5 7 150 = 2.09
A F 9g5enin 2.09-2.17
@ F, fenannnd F daludefias H, saadu H,
a1 mumdsmasenudsuinnuluudazssdumsnasas (udasmanuea) upsmsld
dhiwuuhiuimdwhiudadey Sanauandniuede Assduioddy viefenudailuany

WMENnsIuedays 95%

4. MAwNsianuulsUnwadayensinnsarasiia (Tool Wear)

nnmsnesswiiafiudayamsinuseraiiionds  Adetumnmsdaiausshiudaiiouns
ananile Tagiimanaass 8 Mmanuiida (8 Levels) washmsmus 10 gamsnasss (10
Replicates) lenammanasiataniassvitayasil

4.1 mslensienuulnlnuzasayamsinwseradiands  namslihiudadaunuunea
13’7 (Soluble Oil)

wamsnaaaslumsmmnamsdnusasasiiondnnmslfihiuuunanh eswmsed 21

msiensimeaes F, Idmumsii 37
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15799 37 menmianuulsUsniursdayamsinusazasiienamslfihiuwuunsnih

Analysis of Variance for Surface Roughness by Soluble 0il

Source DF SS MS Fy P
Cut. speed 2 81.3 40.7 3.90 0.033
Error 27 281.5 10.4

Total 29 362.9

Individual 95% CIs For Mean
Based on Pooled Stbhev

Level N Mean StDev —-——- Fm— tomm e —— e — +—

20.28 10 15.985 3.105 (——————= Kmm e )

27.69 10 17.325 2.603 (=== e )

37.59 10 19.949 3.856 e [T )
————— i e e S

Pooled StDev = 3.229 15.0 17.5 20.0 22.5

NnMINETY ) DF (v,) = 2, Manuilawaauuudy (Eror, v,) = 27 1de F, = 3.90
AN 10 Tumawwan n
o =0.05, F=F,o ,,, =3.35
@ F, idnnnd F daiuSafias H, #8u3u H,
a5un ﬂ'uaﬁemawmﬂmsﬁnwsa‘luusiaxsxﬁ'umsmaaq (uaazaanudne)  raamsly
iumiwhiudadeu fenuuandeiuass fissauieddny viafrnudashiluanudiensoes
123895%
4.2 mAenianusinudayamsinvsavasiionds  inmslihiudadeunuuhiis
(Vegetable Oil)
Hamsnaaaslumsmunamsanusazasiandnnmsldhduiy mumsnd 32 vmsiened
mimes F, ldmumswi 38

M3 38 Mmydensianuwlsynwwesdayamsinvsevasiionnmsldihiumy

Analysis of Variance for Tool Wear by Vegetable 0il

Source DF SS MS Fy P
Cut.speed 2 79.52 89.76 25.22 0.000
Error 27 96.09 3.56

Total 29 275.61

Individual 95% CIs For Mean
Based on Pooled StDev

Level N Mean StDev ——-—--——- B TP o e fom e

20.28 10 14.100 1.860 (===*==——)

27.69 10 16.252 1.811 (m=—=F )

37.59 10 20.019 1.985 TG
————————— R e E ST P

Pooled StDev = 1.887 15.0 17.5 20.0
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NNATNETY @1 DF (V) = 2, manulawmauuugn (Eror, v,) = 27 lien F, = 25.22
Pnesnd 10 lumeanwin
o = 0.05, F=Fy o 5 5, = 3.35
@ F, denunnni F Faiuafus H, ey H,
agUdh mnemsdnusevasiianddlundasszdumanaass (udazmanuidn) vaamsly
sheuuhiuRmiuhiudaday fenuuandafuad Assdulieddny vianenudeiluenu

(NENASABITBYD 95%



