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������� �. 1.1 ������������������������������������ ����!�"!����� 

 

Ra (µm.) Rq (µm.) Rt(µm.) 
�*+ 

Cutting Speed 
(m/min) 

Temperature 
(oC) 1 2 3 Ra ave 1 2 3 Rq ave 1 2 3 Rt ave 

1 65 200 1.23 1.24 1.30 1.26 1.62 1.94 1.74 1.77 13.53 11.35 14.72 13.20 

2 95 100 1.16 1.14 1.13 1.14 1.39 1.44 1.39 1.41 7.39 9.97 7.46 8.27 

3 65 100 1.54 1.52 1.58 1.55 2.01 1.96 2.08 2.02 11.43 10.38 17.45 13.09 

4 95 200 1.09 1.11 1.11 1.10 1.33 1.36 1.34 1.34 6.61 7.08 7.66 7.12 

5 65 200 1.32 1.33 1.32 1.32 1.62 1.61 1.78 1.67 9.09 9.03 8.36 8.83 

6 95 100 1.12 1.14 1.14 1.13 1.37 1.39 1.38 1.38 6.74 7.16 6.71 6.87 

7 95 100 1.16 1.18 1.15 1.16 1.43 1.42 1.40 1.42 7.67 7.16 7.55 7.46 

8 65 200 1.33 1.35 1.32 1.33 1.77 1.75 1.77 1.76 14.09 15.06 13.21 14.12 

9 65 100 1.48 1.49 1.49 1.49 1.89 1.92 1.93 1.91 10.35 11.05 11.71 11.04 

10 65 100 1.54 1.54 1.59 1.56 1.97 1.97 2.05 2.00 12.43 10.70 11.59 11.57 

11 95 200 1.14 1.11 1.10 1.12 1.44 1.39 1.39 1.40 9.97 9.43 11.16 10.19 

12 95 200 1.09 1.07 1.06 1.07 1.33 1.30 1.30 1.31 6.61 7.81 7.73 7.38 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 65, 95 m/min Temperature 100, 200 oC 
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������� �. 1.2 �����������������������������������+�����������������HI�JK����"!����� 
Dimension Before (mm.) Dimension After(mm.) Dimension Error (mm.) 

�*+ 
Cutting Speed 

(m/min) 
Temperature 

(oC) 1 2 3 Ave. 1 2 3 Ave. Expect True DE 

1 65 200 25.33 25.34 25.34 25.34 23.28 23.27 23.28 23.28 23.34 23.28 0.06 

2 95 100 25.34 25.34 25.33 25.34 23.26 23.27 23.26 23.26 23.34 23.26 0.08 

3 65 100 25.33 25.35 25.33 25.34 23.47 23.49 23.49 23.48 23.34 23.48 -0.14 

4 95 200 25.34 25.34 25.33 25.34 23.36 23.34 23.36 23.36 23.34 23.36 -0.02 

5 65 200 25.34 25.33 25.33 25.33 23.25 23.24 23.24 23.24 23.33 23.24 0.09 

6 95 100 25.34 25.33 25.34 25.34 23.32 23.31 23.29 23.31 23.34 23.31 0.03 

7 95 100 25.33 25.33 25.33 25.33 23.29 23.28 23.28 23.28 23.33 23.28 0.05 

8 65 200 25.34 25.34 25.33 25.34 23.26 23.27 23.26 23.26 23.34 23.26 0.08 

9 65 100 25.35 25.33 25.34 25.34 23.46 23.46 23.43 23.45 23.34 23.45 -0.11 

10 65 100 25.33 25.34 25.33 25.33 23.41 23.43 23.43 23.42 23.33 23.42 -0.09 

11 95 200 25.34 25.34 25.34 25.34 23.40 23.38 23.38 23.38 23.34 23.38 -0.04 

12 95 200 25.33 25.34 25.33 25.33 23.32 23.33 23.33 23.32 23.33 23.32 0.01 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 65, 95 m/min               Temperature 100, 200 oC 
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������� �. 2.1 ������������������������������������ ����!�"!�����  

Ra (µm.) Rq (µm.) Rt (µm.) 
�*+ 

Cutting Speed 
(m/min) 

Temperature 
(oC) 1 2 3 Ra ave 1 2 3 Rq ave 1 2 3 Rt ave 

1 115 200 1.09 1.12 1.18 1.13 1.32 1.39 1.43 1.38 6.91 8.19 8.04 7.71 

2 95 275 1.1 1.07 1.02 1.06 1.33 1.31 1.24 1.29 7.11 6.37 7.29 6.92 

3 100 250 1.1 1.16 1.06 1.11 1.34 1.43 1.29 1.35 7.11 7.7 6.29 7.03 

4 115 200 1.14 1.18 1.23 1.14 1.38 1.43 1.50 1.44 8.35 7.52 7.47 7.78 

5 110 300 1.3 1.38 1.33 1.34 1.54 1.60 1.62 1.59 7.92 8.27 7.39 7.86 

6 115 300 1.15 1.19 1.13 1.16 1.43 1.41 1.38 1.41 7.37 6.89 7.55 7.27 

7 95 250 0.97 0.94 0.99 0.97 1.18 1.13 1.22 1.18 6.27 5.78 6.7 6.25 

8 100 225 1.21 1.17 1.17 1.18 1.5 1.46 1.44 1.47 7.88 7.74 7.64 7.75 

9 115 275 1.23 1.2 1.15 1.19 1.5 1.47 1.42 1.46 7.41 7.84 8.35 7.87 

10 110 300 1.4 1.35 1.39 1.38 1.67 1.66 1.68 1.67 9.15 7.84 7.96 8.32 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �. 2.1 ������������������������������������ ����!�"!����� (
��) 

Ra (µm.) Rq (µm.) Rt (µm.) 
�*+ 

Cutting Speed 
(m/min) 

Temperature 
(oC) 1 2 3 Ra ave 1 2 3 Rq ave 1 2 3 Rt ave 

11 105 200 1.23 1.23 1.3 1.25 1.5 1.5 1.54 1.51 7.2 7.67 7.7 7.52 

12 95 225 1.06 0.99 0.99 1.01 1.31 1.19 1.21 1.24 6.39 5.68 7.71 6.59 

13 115 250 1.3 1.37 1.25 1.31 1.56 1.67 1.50 1.58 8.48 9.21 8.44 8.71 

14 95 300 1.1 1.12 1.11 1.1 1.32 1.34 1.31 1.32 7.57 6.93 7.48 7.33 

15 95 200 0.96 1.07 1.1 1.04 1.19 1.3 1.32 1.27 6.63 6.23 6.98 6.61 

16 115 225 1.19 1.25 1.15 1.2 1.41 1.48 1.43 1.44 7.55 7.27 6.87 7.23 

17 100 275 1.2 1.19 1.26 1.22 1.47 1.44 1.53 1.48 7.57 8.45 7.78 7.93 

18 115 250 1.06 1.14 1.26 1.15 1.25 1.36 1.50 1.37 6.36 7.41 8.04 7.27 

19 95 275 1.1 1.15 1.12 1.12 1.35 1.42 1.38 1.38 7.35 6.67 6.94 6.99 

20 105 300 1.21 1.17 1.24 1.21 1.50 1.41 1.49 1.47 7.6 7.23 8.45 7.76 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �. 2.1 ������������������������������������ ����!�"!����� (
��) 

Ra (µm.) Rq (µm.) Rt (µm.) 
�*+ 

Cutting Speed 
(m/min) 

Temperature 
(oC) 1 2 3 Ra ave 1 2 3 Rq ave 1 2 3 Rt ave 

21 100 300 1.22 1.37 1.25 1.28 1.51 1.65 1.52 1.56 7.66 8.37 8.15 8.06 

22 105 200 1.18 1.25 1.27 1.23 1.41 1.53 1.60 1.51 7.54 7.85 7.37 7.59 

23 95 275 1.13 1.15 1.22 1.17 1.37 1.43 1.50 1.43 7.73 7.93 8.34 8.00 

24 100 200 1.27 1.29 1.31 1.29 1.55 1.58 1.59 1.57 7.14 7.44 7.15 7.24 

25 110 200 1.33 1.31 1.3 1.31 1.61 1.57 1.57 1.58 7.26 8.15 7.92 7.78 

26 110 250 1.4 1.4 1.37 1.39 1.71 1.71 1.63 1.68 8.55 8.65 8.05 8.42 

27 110 225 1.34 1.35 1.29 1.33 1.62 1.63 1.54 1.60 8.04 7.84 7.06 7.65 

28 95 250 0.95 0.92 0.92 0.95 1.18 1.12 1.11 1.14 5.99 5.63 6.03 5.88 

29 100 225 1.16 1.19 1.14 1.16 1.39 1.45 1.39 1.41 6.56 8.29 7.09 7.31 

30 105 275 1.19 1.17 1.1 1.15 1.45 1.42 1.34 1.40 8.06 7.65 7.02 7.58 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �.2.1 ������������������������������������ ����!�"!����� (
��) 

Ra (µm.) Rq (µm.) Rt (µm.) 
�*+ 

Cutting Speed 
(m/min) 

Temperature 
(oC) 1 2 3 Ra ave 1 2 3 Rq ave 1 2 3 Rt ave 

31 100 200 1.3 1.32 1.24 1.26 1.58 1.56 1.50 1.55 8.3 8.24 7.75 8.10 

32 110 275 1.42 1.28 1.34 1.35 1.73 1.54 1.64 1.64 8.48 7.94 7.75 8.06 

33 100 250 1.02 0.99 1.1 1.04 1.22 1.11 1.28 1.20 5.85 6.36 6.47 6.23 

34 110 250 1.39 1.41 1.45 1.42 1.69 1.72 1.75 1.72 8.71 10 8.64 9.12 

35 110 225 1.31 1.21 1.28 1.27 1.59 1.47 1.53 1.53 7.55 7.85 7.64 7.68 

36 95 300 1.19 1.25 1.07 1.17 1.45 1.52 1.33 1.43 7.55 7.27 6.32 7.05 

37 115 250 1.19 1.14 1.12 1.15 1.42 1.38 1.36 1.39 7.68 7.45 6.8 7.31 

38 110 225 1.29 1.29 1.27 1.28 1.58 1.57 1.54 1.56 7.86 7.44 9.14 8.15 

39 110 275 1.32 1.31 1.31 1.31 1.56 1.54 1.53 1.54 8.27 7.23 8.28 7.93 

40 115 275 1.25 1.24 1.18 1.22 1.50 1.49 1.45 1.48 8.44 7.26 7.95 7.88 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �. 2.1 ������������������������������������ ����!�"!����� (
��) 

Ra (µm.) Rq (µm.) Rt (µm.) 
�*+ 

Cutting Speed 
(m/min) 

Temperature 
(oC) 1 2 3 Ra ave 1 2 3 Rq ave 1 2 3 Rt ave 

41 110 250 1.39 1.32 1.38 1.36 1.69 1.61 1.68 1.66 8.84 8.37 8.29 8.50 

42 95 250 0.92 0.95 0.99 0.93 1.1 1.16 1.22 1.16 5.63 6.68 6.97 6.43 

43 110 275 1.24 1.33 1.29 1.29 1.50 1.62 1.55 1.56 7.38 8.74 7.02 7.71 

44 105 275 1.22 1.18 1.18 1.19 1.50 1.44 1.43 1.46 8.17 7.36 7.28 7.60 

45 115 225 1.09 1.18 1.17 1.23 1.31 1.42 1.41 1.38 7.35 6.94 6.66 6.98 

46 115 275 1.18 1.22 1.22 1.21 1.43 1.47 1.51 1.47 7.56 7.2 8.23 7.66 

47 115 225 1.28 1.22 1.18 1.15 1.54 1.45 1.40 1.46 8.02 7.71 7.06 7.60 

48 100 300 1.26 1.28 1.34 1.29 1.52 1.56 1.62 1.57 8.04 7.48 7.74 7.75 

49 100 200 1.25 1.22 1.31 1.29 1.57 1.49 1.56 1.54 7.95 7.9 7.05 7.63 

50 105 250 1.08 1.09 1.01 1.03 1.32 1.34 1.24 1.30 6.26 6.99 6.66 6.64 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �. 2.1 ������������������������������������ ����!�"!����� (
��) 

Ra (µm.) Rq (µm.) Rt (µm.) 
�*+ 

Cutting Speed 
(m/min) 

Temperature 
(oC) 1 2 3 Ra ave 1 2 3 Rq ave 1 2 3 Rt ave 

51 105 200 1.29 1.28 1.25 1.27 1.59 1.56 1.57 1.57 9.17 8.08 8.39 8.55 

52 105 250 1.05 1.03 1.01 1.06 1.28 1.24 1.23 1.25 6.39 6.65 6.03 6.36 

53 115 300 1.29 1.23 1.3 1.27 1.54 1.50 1.56 1.53 7.37 7.83 7.12 7.44 

54 100 275 1.2 1.17 1.15 1.17 1.47 1.44 1.42 1.44 7.88 7.65 6.85 7.46 

55 95 200 1.09 1.14 1.03 1.09 1.36 1.37 1.32 1.35 7.36 9.03 8.08 8.16 

56 110 200 1.34 1.26 1.28 1.29 1.64 1.53 1.53 1.57 8.47 8.81 7.16 8.15 

57 95 225 1.1 1.09 1.06 1.08 1.32 1.34 1.30 1.32 6.82 6.69 7.13 6.88 

58 100 275 1.22 1.23 1.2 1.22 1.50 1.51 1.51 1.51 7.47 7.2 7.51 7.39 

59 115 300 1.15 1.19 1.16 1.17 1.43 1.47 1.44 1.45 6.88 7.27 7.59 7.25 

60 115 200 1.15 1.21 1.19 1.18 1.47 1.52 1.50 1.50 7.73 6.81 7.05 7.20 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �. 2.1 ������������������������������������ ����!�"!����� (
��) 

Ra (µm.) Rq (µm.) Rt (µm.) 
�*+ 

Cutting Speed 
(m/min) 

Temperature 
(oC) 1 2 3 Ra ave 1 2 3 Rq ave 1 2 3 Rt ave 

61 95 225 1.04 1 0.98 1.01 1.3 1.2 1.19 1.23 7.11 6.03 6.11 6.42 

62 95 300 1.23 1.24 1.26 1.24 1.50 1.54 1.54 1.53 8.27 7.99 7.32 7.86 

63 110 300 1.4 1.38 1.33 1.37 1.71 1.65 1.61 1.66 9.26 8.5 7.81 8.52 

64 110 200 1.44 1.44 1.38 1.42 1.75 1.75 1.63 1.71 8.15 8.79 9.19 8.71 

65 105 300 1.24 1.16 1.23 1.21 1.51 1.42 1.49 1.47 7.84 7.72 7.47 7.68 

66 105 225 1.12 1.12 1.09 1.11 1.39 1.38 1.32 1.36 7.22 7.37 6.85 7.15 

67 95 200 1.07 1.06 1.03 1.05 1.31 1.29 1.25 1.28 7.01 6.89 5.95 6.62 

68 105 275 1.11 1.11 1.16 1.13 1.34 1.32 1.39 1.35 7.15 7.35 6.63 7.04 

69 100 225 1.11 1.17 1.14 1.14 1.35 1.42 1.40 1.39 7.21 7.23 7.62 7.35 

70 100 250 1.07 1.08 1.09 1.08 1.31 1.31 1.33 1.32 7.23 6.58 7 6.94 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �. 2.1 ������������������������������������ ����!�"!����� (
��) 

Ra (µm.) Rq (µm.) Rt (µm.) 
�*+ 

Cutting Speed 
(m/min) 

Temperature 
(oC) 1 2 3 Ra ave 1 2 3 Rq ave 1 2 3 Rt ave 

71 105 300 1.23 1.28 1.26 1.26 1.50 1.56 1.55 1.54 7.24 6.88 6.49 6.87 

72 105 250 1.05 1.06 1.01 1.04 1.26 1.3 1.25 1.27 6.21 6.53 6.94 6.56 

73 105 225 1.09 1.05 1.1 1.08 1.35 1.28 1.35 1.33 7.29 7.39 7.09 7.26 

74 105 225 1.15 1.18 1.11 1.15 1.41 1.44 1.36 1.40 8.1 7.36 7.72 7.73 

75 100 300 1.21 1.28 1.26 1.25 1 .48 1.53 1.47 1.49 6.47 7.38 7.21 7.02 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������������������� 

������� �. 2.2 ����������T������I�� �+��U�����!�����VK���������������� ����!�"!����� � Log X log Scale Analysis 
Original  Log-log Scale 

�*+ Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

1 115 200 1.13 2.06 2.30 0.05 

2 95 275 1.06 1.98 2.44 0.03 

3 100 250 1.11 2.00 2.40 0.05 

4 115 200 1.14 2.06 2.30 0.06 

5 110 300 1.34 2.04 2.48 0.13 

6 115 300 1.16 2.06 2.48 0.06 

7 95 250 0.97 1.98 2.40 -0.01 

8 100 225 1.18 2.00 2.35 0.07 

9 115 275 1.19 2.06 2.44 0.08 

10 110 300 1.38 2.04 2.48 0.14 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �.2 
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������� �. 2.2 ����������T������I�� �+��U�����!�����VK���������������� ����!�"!����� � Log X log Scale Analysis (
��) 
Original  Log-log Scale 

�*+ Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

11 105 200 1.25 2.02 2.30 0.10 

12 95 225 1.01 1.98 2.35 0.00 

13 115 250 1.31 2.06 2.40 0.12 

14 95 300 1.1 1.98 2.48 0.04 

15 95 200 1.04 1.98 2.30 0.02 

16 115 225 1.2 2.06 2.35 0.08 

17 100 275 1.22 2.00 2.44 0.09 

18 115 250 1.15 2.06 2.40 0.06 

19 95 275 1.12 1.98 2.44 0.05 

20 105 300 1.21 2.02 2.48 0.08 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �.2 
������������������� 

������� �. 2.2 ����������T������I�� �+��U�����!�����VK���������������� ����!�"!����� � Log X log Scale Analysis (
��) 
Original  Log-log Scale 

�*+ Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

21 100 300 1.28 2.00 2.48 0.11 

22 105 200 1.23 2.02 2.30 0.09 

23 95 275 1.17 1.98 2.44 0.07 

24 100 200 1.29 2.00 2.30 0.11 

25 110 200 1.31 2.04 2.30 0.12 

26 110 250 1.39 2.04 2.40 0.14 

27 110 225 1.33 2.04 2.35 0.12 

28 95 250 0.95 1.98 2.40 -0.02 

29 100 225 1.16 2.00 2.35 0.06 

30 105 275 1.15 2.02 2.44 0.06 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �. 2.2 ����������T������I�� �+��U�����!�����VK���������������� ����!�"!����� � Log X log Scale Analysis (
��) 
Original  Log-log Scale 

�*+ Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

31 100 200 1.26 2.00 2.30 0.10 

32 110 275 1.35 2.04 2.44 0.13 

33 100 250 1.04 2.00 2.40 0.02 

34 110 250 1.42 2.04 2.40 0.15 

35 110 225 1.27 2.04 2.35 0.10 

36 95 300 1.17 1.98 2.48 0.07 

37 115 250 1.15 2.06 2.40 0.06 

38 110 225 1.28 2.04 2.35 0.11 

39 110 275 1.31 2.04 2.44 0.12 

40 115 275 1.22 2.06 2.44 0.09 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �. 2.2 ����������T������I�� �+��U�����!�����VK���������������� ����!�"!����� � Log X log Scale Analysis (
��) 
Original  Log-log Scale 

�*+ Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

41 110 250 1.36 2.04 2.40 0.13 

42 95 250 0.93 1.98 2.40 -0.03 

43 110 275 1.29 2.04 2.44 0.11 

44 105 275 1.19 2.02 2.44 0.08 

45 115 225 1.23 2.06 2.35 0.09 

46 115 275 1.21 2.06 2.44 0.08 

47 115 225 1.15 2.06 2.35 0.06 

48 100 300 1.29 2.00 2.48 0.11 

49 100 200 1.29 2.00 2.30 0.11 

50 105 250 1.03 2.02 2.40 0.01 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �. 2.2 ����������T������I�� �+��U�����!�����VK���������������� ����!�"!����� � Log X log Scale Analysis (
��) 
Original  Log-log Scale 

�*+ Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

51 105 200 1.27 2.02 2.30 0.10 

52 105 250 1.06 2.02 2.40 0.03 

53 115 300 1.27 2.06 2.48 0.10 

54 100 275 1.17 2.00 2.44 0.07 

55 95 200 1.09 1.98 2.30 0.04 

56 110 200 1.29 2.04 2.30 0.11 

57 95 225 1.08 1.98 2.35 0.03 

58 100 275 1.22 2.00 2.44 0.09 

59 115 300 1.17 2.06 2.48 0.07 

60 115 200 1.18 2.06 2.30 0.07 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �. 2.2 ����������T������I�� �+��U�����!�����VK���������������� ����!�"!����� � Log X log Scale Analysis (
��) 
Original  Log-log Scale 

�*+ Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

61 95 225 1.01 1.98 2.35 0.00 

62 95 300 1.24 1.98 2.48 0.09 

63 110 300 1.37 2.04 2.48 0.14 

64 110 200 1.42 2.04 2.30 0.15 

65 105 300 1.21 2.02 2.48 0.08 

66 105 225 1.11 2.02 2.35 0.05 

67 95 200 1.05 1.98 2.30 0.02 

68 105 275 1.13 2.02 2.44 0.05 

69 100 225 1.14 2.00 2.35 0.06 

70 100 250 1.08 2.00 2.40 0.03 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �. 2.2 ����������T������I�� �+��U�����!�����VK���������������� ����!�"!����� � Log X log Scale Analysis (
��) 
Original  Log-log Scale 

�*+ Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

Cutting Speed 
(m/min) 

Temperature 
(oC) 

Ra  

(µm.) 

71 105 300 1.26 2.02 2.48 0.10 

72 105 250 1.04 2.02 2.40 0.02 

73 105 225 1.08 2.02 2.35 0.03 

74 105 225 1.15 2.02 2.35 0.06 

75 100 300 1.25 2.00 2.48 0.10 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �.2.3 �����������������������������������+�����������������HI�JK����"!�����  
Dimension Before (mm.) Dimension After(mm.) Dimension Error (mm.) 

�*+ 
Cutting Speed 

(m/min) 
Temperature 

(oC) 1 2 3 Ave. 1 2 3 Ave. Expect True DE 

1 115 200 25.21 25.20 25.20 25.20 23.34 23.31 23.31 23.32 23.20 23.32 -0.12 

2 95 275 25.21 25.20 25.19 25.20 23.26 23.29 23.28 23.28 23.20 23.28 -0.08 

3 100 250 25.20 25.20 25.20 25.20 23.23 23.18 23.21 23.21 23.20 23.21 -0.01 

4 115 200 25.19 25.22 25.20 25.20 23.31 23.33 23.30 23.31 23.20 23.31 -0.11 

5 110 300 25.20 25.18 25.19 25.19 23.24 23.22 23.25 23.24 23.19 23.24 -0.05 

6 115 300 25.21 25.20 25.22 25.21 23.16 23.21 23.19 23.19 23.21 23.19 0.02 

7 95 250 25.20 25.21 25.20 25.20 23.33 23.31 23.27 23.30 23.20 23.30 -0.10 

8 100 225 25.22 25.21 25.20 25.21 23.27 23.24 23.29 23.27 23.21 23.27 -0.06 

9 115 275 25.20 25.21 25.21 25.21 23.21 23.21 23.24 23.22 23.21 23.22 -0.01 

10 110 300 25.19 25.19 25.21 25.20 23.22 23.20 23.24 23.22 23.20 23.22 -0.02 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �.2.3 �����������������������������������+�����������������HI�JK����"!����� (
��) 
Dimension Before (mm.) Dimension After(mm.) Dimension Error (mm.) 

�*+ 
Cutting Speed 

(m/min) 
Temperature 

(oC) 1 2 3 Ave. 1 2 3 Ave. Expect True DE 

11 105 200 25.21 25.21 25.20 25.21 23.35 23.39 23.38 23.37 23.21 23.37 -0.16 

12 95 225 25.18 25.20 25.21 25.20 23.35 23.35 23.32 23.34 23.20 23.34 -0.14 

13 115 250 25.22 25.21 25.20 25.21 23.21 23.30 23.27 23.26 23.21 23.26 -0.05 

14 95 300 25.22 25.21 25.21 25.21 23.26 23.30 23.24 23.27 23.21 23.27 -0.06 

15 95 200 25.21 25.18 25.20 25.20 23.33 23.37 23.36 23.35 23.20 23.35 -0.15 

16 115 225 25.20 25.19 25.21 25.20 23.33 23.27 23.28 23.29 23.20 23.29 -0.09 

17 100 275 25.18 25.20 25.20 25.19 23.17 23.19 23.19 23.18 23.19 23.18 0.01 

18 115 250 25.22 25.18 25.20 25.20 23.20 23.25 23.24 23.23 23.20 23.23 -0.03 

19 95 275 25.21 25.19 25.20 25.20 23.28 23.30 23.31 23.30 23.20 23.30 -0.10 

20 105 300 25.22 25.21 25.18 25.20 23.37 23.37 23.39 23.38 23.20 23.38 -0.18 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �.2.3 �����������������������������������+�����������������HI�JK����"!����� (
��) 
Dimension Before (mm.) Dimension After(mm.) Dimension Error (mm.) 

�*+ 
Cutting Speed 

(m/min) 
Temperature 

(oC) 1 2 3 Ave. 1 2 3 Ave. Expect True DE 

21 100 300 25.20 25.21 25.20 25.20 23.14 23.17 23.18 23.16 23.20 23.16 0.04 

22 105 200 25.22 25.21 25.20 25.21 23.38 23.35 23.36 23.36 23.21 23.36 -0.15 

23 95 275 25.20 25.20 25.22 25.21 23.34 23.33 23.30 23.32 23.21 23.32 -0.11 

24 100 200 25.20 25.21 25.20 25.20 23.38 23.36 23.38 23.37 23.20 23.37 -0.17 

25 110 200 25.19 25.20 25.19 25.19 23.29 23.31 23.31 23.30 23.19 23.30 -0.11 

26 110 250 25.22 25.20 25.21 25.21 23.25 23.25 23.27 23.26 23.21 23.26 -0.05 

27 110 225 25.20 25.22 25.20 25.21 23.32 23.29 23.27 23.29 23.21 23.29 -0.08 

28 95 250 25.20 25.20 25.18 25.19 23.32 23.31 23.34 23.32 23.19 23.32 -0.13 

29 100 225 25.20 25.20 25.20 25.20 23.25 23.25 23.28 23.26 23.20 23.26 -0.06 

30 105 275 25.21 25.20 25.18 25.20 23.21 23.22 23.19 23.21 23.20 23.21 -0.01 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �.2.3 �����������������������������������+�����������������HI�JK����"!����� (
��) 
Dimension Before (mm.) Dimension After(mm.) Dimension Error (mm.) 

�*+ 
Cutting Speed 

(m/min) 
Temperature 

(oC) 1 2 3 Ave. 1 2 3 Ave. Expect True DE 

31 100 200 25.17 25.22 25.20 25.20 23.36 23.37 23.39 23.37 23.20 23.37 -0.17 

32 110 275 25.23 25.20 25.18 25.20 23.24 23.26 23.24 23.25 23.20 23.25 -0.05 

33 100 250 25.20 25.22 25.20 25.21 23.21 23.19 23.22 23.21 23.21 23.21 0.00 

34 110 250 25.21 25.20 25.20 25.20 23.24 23.27 23.25 23.25 23.20 23.25 -0.05 

35 110 225 25.20 25.20 25.19 25.20 23.30 23.26 23.27 23.28 23.20 23.28 -0.08 

36 95 300 25.20 25.20 25.20 25.20 23.27 23.30 23.30 23.29 23.20 23.29 -0.09 

37 115 250 25.20 25.18 25.20 25.19 23.28 23.31 23.32 23.30 23.19 23.30 -0.11 

38 110 225 25.19 25.20 25.21 25.20 23.25 23.28 23.25 23.26 23.20 23.26 -0.06 

39 110 275 25.22 25.19 25.20 25.20 23.23 23.23 23.25 23.24 23.20 23.24 -0.04 

40 115 275 25.18 25.20 25.21 25.20 23.22 23.20 23.24 23.22 23.20 23.22 -0.02 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �.2.3 �����������������������������������+�����������������HI�JK����"!����� (
��) 
Dimension Before (mm.) Dimension After(mm.) Dimension Error (mm.) 

�*+ 
Cutting Speed 

(m/min) 
Temperature 

(oC) 1 2 3 Ave. 1 2 3 Ave. Expect True DE 

41 110 250 25.20 25.22 25.22 25.21 23.28 23.30 23.24 23.27 23.21 23.27 -0.06 

42 95 250 25.21 25.21 25.20 25.21 23.31 23.38 23.35 23.35 23.21 23.35 -0.14 

43 110 275 25.20 25.22 25.22 25.21 23.24 23.29 23.25 23.26 23.21 23.26 -0.05 

44 105 275 25.21 25.20 25.20 25.20 23.21 23.20 23.23 23.21 23.20 23.21 -0.01 

45 115 225 25.21 25.19 25.19 25.20 23.32 23.30 23.26 23.29 23.20 23.29 -0.09 

46 115 275 25.20 25.20 25.20 25.20 23.25 23.23 23.31 23.26 23.20 23.26 -0.06 

47 115 225 25.20 25.21 25.20 25.20 23.31 23.31 23.28 23.30 23.20 23.30 -0.10 

48 100 300 25.20 25.21 25.20 25.20 23.15 23.19 23.18 23.17 23.20 23.17 0.03 

49 100 200 25.20 25.23 25.20 25.21 23.27 23.30 23.32 23.30 23.21 23.30 -0.09 

50 105 250 25.20 25.19 25.17 25.19 23.24 23.24 23.27 23.25 23.19 23.25 -0.06 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �.2.3 �����������������������������������+�����������������HI�JK����"!����� (
��) 
Dimension Before (mm.) Dimension After(mm.) Dimension Error (mm.) 

�*+ 
Cutting Speed 

(m/min) 
Temperature 

(oC) 1 2 3 Ave. 1 2 3 Ave. Expect True DE 

51 105 200 25.21 25.20 25.18 25.20 23.41 23.37 23.40 23.39 23.20 23.39 -0.19 

52 105 250 25.20 25.18 25.20 25.19 23.21 23.25 23.25 23.24 23.19 23.24 -0.05 

53 115 300 25.22 25.20 25.22 25.21 23.22 23.24 23.21 23.22 23.21 23.22 -0.01 

54 100 275 25.18 25.21 25.20 25.20 23.19 23.18 23.19 23.19 23.20 23.19 0.01 

55 95 200 25.23 25.20 25.20 25.21 23.40 23.35 23.36 23.37 23.21 23.37 -0.16 

56 110 200 25.21 25.20 25.21 25.21 23.28 23.35 23.29 23.31 23.21 23.31 -0.10 

57 95 225 25.20 25.22 25.18 25.20 23.35 23.31 23.34 23.33 23.20 23.33 -0.13 

58 100 275 25.18 25.19 25.21 25.19 23.17 23.21 23.19 23.19 23.19 23.19 0.00 

59 115 300 25.20 25.21 25.21 25.21 23.16 23.16 23.19 23.17 23.21 23.17 0.04 

60 115 200 25.20 25.21 25.20 25.20 23.32 23.35 23.31 23.33 23.20 23.33 -0.13 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �.2.3 �����������������������������������+�����������������HI�JK����"!����� (
��) 
Dimension Before (mm.) Dimension After(mm.) Dimension Error (mm.) 

�*+ 
Cutting Speed 

(m/min) 
Temperature 

(oC) 1 2 3 Ave. 1 2 3 Ave. Expect True DE 

61 95 225 25.23 25.19 25.20 25.21 23.34 23.31 23.33 23.33 23.21 23.33 -0.12 

62 95 300 25.22 25.21 25.20 25.21 23.26 23.30 23.29 23.28 23.21 23.28 -0.07 

63 110 300 25.21 25.20 25.18 25.20 23.19 23.23 23.25 23.22 23.20 23.22 -0.02 

64 110 200 25.18 25.22 25.20 25.20 23.43 23.37 23.39 23.40 23.20 23.40 -0.20 

65 105 300 25.22 25.21 25.20 25.21 23.13 23.17 23.19 23.16 23.21 23.16 0.05 

66 105 225 25.22 25.20 25.21 25.21 23.28 23.27 23.30 23.28 23.21 23.28 -0.07 

67 95 200 25.19 25.20 25.20 25.20 23.35 23.38 23.34 23.36 23.20 23.36 -0.16 

68 105 275 25.20 25.20 25.20 25.20 23.24 23.20 23.19 23.21 23.20 23.21 -0.01 

69 100 225 25.20 25.20 25.20 25.20 23.24 23.27 23.23 23.25 23.20 23.25 -0.05 

70 100 250 25.19 25.21 25.20 25.20 23.23 23.23 23.21 23.22 23.20 23.22 -0.02 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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������� �.2.3 �����������������������������������+�����������������HI�JK����"!����� (
��) 
Dimension Before (mm.) Dimension After(mm.) Dimension Error (mm.) 

�*+ 
Cutting Speed 

(m/min) 
Temperature 

(oC) 1 2 3 Ave. 1 2 3 Ave. Expect True DE 

71 105 300 25.23 25.20 25.20 25.21 23.16 23.19 23.19 23.18 23.21 23.18 0.03 

72 105 250 25.18 25.20 25.20 25.19 23.21 23.24 23.25 23.23 23.19 23.23 -0.04 

73 105 225 25.20 25.18 25.20 25.19 23.28 23.31 23.22 23.27 23.19 23.27 -0.08 

74 105 225 25.20 25.21 25.20 25.20 23.25 23.28 23.28 23.27 23.20 23.27 -0.07 

75 100 300 25.18 25.20 25.21 25.20 23.19 23.18 23.14 23.17 23.20 23.17 0.03 

Feed = 0.10 mm/rev. Depth = 1 mm. Cutting Speed 95, 100, 105, 110, 115 m/min Temperature  200, 225, 250, 275, 300oC 
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Normal Probability Plot of the Residuals
(response is Dim.error)

 
 

�� �.1.10 � ���	�!��"��
������#��	�!��������.���������� ���#��6��4�
���&������ 

 
 

M
e
a
n
 o

f 
D
im

.e
rr

o
r

9565

0.10

0.09

0.08

0.07

0.06

0.05

0.04

200100

speed temp

Main Effects Plot (data means) for Dim.error

 
 

�� �.1.11 � ��
�(���0�%�����12234��3
����#��	�!��������.���������� ���#��

6��4�
���&������ 

 

 

 



 

  

120 

�����	
 �.1 
�	���������
��������������� 

 

temp

M
e
a
n

200100

0.11

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

speed

65

95

Interaction Plot (data means) for Dim.error

 
 

�� �.1.12 � ���#����0�%�����12234#	!����#��	�!��������.���������� ���#��6��4�
���

&������ 
 

 

�����*. �.1.2 � ��
�	��������	�!���	�����#��	�!��������.���������� ���#��

6��4�
���&������ 

 

 
 

 

 



 

  

121 

�����	
 �. 
�	���������
������ 

�����	
 �.2 
�	���������
������ 

 

Observation Order

R
e
s
id
u
a
l

757065605550454035302520151051

0.10

0.05

0.00

-0.05

Residuals Versus the Order of the Data
(response is Surface Roughness)

 
 

�� �.2.1 � ���	�!��"��� �����#��	�!�$�����%�����	&������ 

 
 

Residual

Fr
e
q
u
e
n
c
y

0.080.040.00-0.04-0.08

20

15

10

5

0

Histogram of the Residuals
(response is Surface Roughness)

 
 

�� �.2.2 � ��
�()* +��
!����#��	�!�$�����%�����	&������ 
 

 

 



 

  

122 

�����	
 �.2 
�	���������
������ 

 

Fitted Value

R
e
s
id
u
a
l

1.41.31.21.11.00.9

0.10

0.05

0.00

-0.05

Residuals Versus the Fitted Values
(response is Surface Roughness)

 
 

�� �.2.3 � ���	�!���*.����	�!���	�����#��	�!�$�����%�����	&������ 

 

 

Residual

P
e
rc

e
n
t

0.100.050.00-0.05-0.10

99.9

99

95

90

80

70
60
50
40
30

20

10

5

1

0.1

Normal Probability Plot of the Residuals
(response is Surface Roughness)

 
 

�� �.2.4 � ���	�!��"��
������#��	�!�$�����%�����	&������ 

 
 

 

 



 

  

123 

�����	
 �.2 
�	���������
������ 

 

M
e
a
n
 o

f 
S
u
rf
a
c
e
 R

o
u
g
h
n
e
s
s

11511010510095

1.35

1.30

1.25

1.20

1.15

1.10

1.05

300275250225200

Cutting Speed Surface Temperature

Main Effects Plot (data means) for Surface Roughness

 
 

�� �.2.5 � ��
�(���0�%�����12234��3
����#��	�!�$�����%�����	&������ 

 

 

M
e
a
n
 o

f 
S
u
rf
a
c
e
 R

o
u
g
h
n
e
s
s

11595

1.25

1.20

1.15

1.10

1.05

300200

Cutting Speed Surface Temperature

Main Effects Plot (data means) for Surface Roughness

 
 

�� �.2.6 � ��
�(�&��� ��������0�%�����12234��3
����#��	�!�$�����%�����	&������ 

 
 

 

 



 

  

124 

�����	
 �.2 
�	���������
������ 

 

Surface Temperature

M
e
a
n

300275250225200

1.4

1.3

1.2

1.1

1.0

0.9

Cutting

105

110

115

Speed

95

100

Interaction Plot (data means) for Surface Roughness

 
 

�� �.2.7 � ��
�(�#����0�%�����12234#	!����#��	�!�$�����%�����	&������ 

 

 

Surface Temperature

M
e
a
n

300200

1.200

1.175

1.150

1.125

1.100

1.075

1.050

Cutting

Speed

95

115

Interaction Plot (data means) for Surface Roughness

 
 

�� �.2.8 � ��
�(�&��� ���#����0�%�����12234#	!����#��	�!�$�����%�����	&������ 

 
 

 

 



 

  

125 

�����	
 �.2 
�	���������
������ 

 

Observation Order

R
e
s
id
u
a
l

757065605550454035302520151051

0.10

0.05

0.00

-0.05

-0.10

-0.15

Residuals Versus the Order of the Data
(response is Dimensional Error)

 
 

�� �.2.9 � ���	�!��"��� �����#��	�!��������.���������� ���#��6��4�
���&������ 

 

Residual

Fr
e
q
u
e
n
c
y

0.050.00-0.05-0.10-0.15

50

40

30

20

10

0

Histogram of the Residuals
(response is Dimensional Error)

 
 

�� �.2.10 � ��
�()* +��
!����#��	�!��������.���������� ���#��6��4�
���&������ 

 

 
 

 

 



 

  

126 

�����	
 �.2 
�	���������
������ 

 

Fitted Value

R
e
s
id
u
a
l

0.050.00-0.05-0.10-0.15

0.10

0.05

0.00

-0.05

-0.10

-0.15

Residuals Versus the Fitted Values
(response is Dimensional Error)

 
 

�� �.2.11 � ���	�!���*.����	�!���	�����#��	�!��������.���������� ���#��

6��4�
���&������ 

 
 

Residual

P
e
rc

e
n
t

0.100.050.00-0.05-0.10-0.15

99.9

99

95

90

80

70
60
50
40
30

20

10

5

1

0.1

Normal Probability Plot of the Residuals
(response is Dimensional Error)

 
 

�� �.2.12 � ���	�!��"��
������#��	�!��������.���������� ���#��6��4�
���&������ 
 

 

 



 

  

127 

�����	
 �.2 
�	���������
������ 

 

M
e
a
n
 o

f 
D
im

e
n
s
io
n
a
l 
E
rr

o
r

11511010510095

0.00

-0.02

-0.04

-0.06

-0.08

-0.10

-0.12

-0.14

-0.16

300275250225200

Cutting Speed Surface Temperature

Main Effects Plot (data means) for Dimensional Error

 
 

�� �.2.13 � ��
�(���0�%�����12234��3
����#��	�!��������.���������� ���#��

6��4�
���&������ 

 
 

M
e
a
n
 o

f 
D
im

e
n
s
io
n
a
l 
E
rr

o
r

11595

0.00

-0.02

-0.04

-0.06

-0.08

-0.10

-0.12

-0.14

-0.16

300200

Cutting Speed Surface Temperature

Main Effects Plot (data means) for Dimensional Error

 
 

�� �.2.14 � ��
�(�&��� ��������0�%�����12234��3
����#��	�!��������.���������� ��
�#��6��4�
���&������ 

 

 



 

  

128 

�����	
 �.2 
�	���������
������ 

 

Surface Temperature

M
e
a
n

300275250225200

0.05

0.00

-0.05

-0.10

-0.15

Cutting

105

110

115

Speed

95

100

Interaction Plot (data means) for Dimensional Error

 
 

�� �.2.15 � ���#����0�%�����12234#	!����#��	�!��������.���������� ���#��6��4�
���

&������ 

 
 

Surface Temperature

M
e
a
n

300200

0.00

-0.04

-0.08

-0.12

-0.16

Cutting

Speed

95

115

Interaction Plot (data means) for Dimensional Error

 
 

�� �.2.16 � ��
�(�&��� ������#����0�%�����12234#	!����#��	�!��������.���������
� ���#��6��4�
���&������ 

 

 



 

  

129 

�����	
 �.2 
�	���������
������ 

�����*. � 2.1 � ��
�	��������	�!���	�%�$��:����#��	�!�;	�3� 

 

 
 

�����*. � 2.2 � ��
�	���������	4 TukeyAs ����#��	�!�;	�3��#��#��	�!�$�����%���
��	&������ 

 

 
 



 

  

130 

�����	
 �.2 
�	���������
������ 

�����*. � 2.2 � ��
�	���������	4 TukeyAs ����#��	�!�;	�3��#��#��	�!�$�����%���

��	&������ (�#�) 

 
 

 
 

 

 

 

 
 

 

 

 

 



 

  

131 

�����	
 �.2 
�	���������
������ 

�����*. � 2.3 � ��
�	���������	4 TukeyAs ����#��	�!�;	�3��#��#��	�!��������.�����

����� ���#��6��4�
���&������ 
 

 

 
 

 

 
 

 

 

 

 
 



 

  

132 

�����	
 �.2 
�	���������
������ 

�����*. � 2.3 � ��
�	���������	4 TukeyAs ����#��	�!�;	�3��#��#��	�!��������.�����

����� ���#��6��4�
���&������ (�#�) 
 

 
 

 
 

 

 

 

 
 

 



 

  

133 

�����	
 �.2 
�	���������
������ 

�����*. � 2.4 � ��
�	��������	�!���	�%�$��:����#��$:���!�%�����	&������ 

 

 
 

�����*. � 2.5 � ��
�	���������	4 TukeyAs ����$:���!�%�����	&�������#��#��	�!�$�����

%�����	&������ 

 

 

 



 

  

134 

�����	
 �.2 
�	���������
������ 

�����*. � 2.5 � ��
�	���������	4 TukeyAs ����$:���!�%�����	&�������#��#��	�!�$�����

%�����	&������ (�#�) 
 

 
 
 

 

 

 

 
 

 

 

 

 



 

  

135 

�����	
 �.2 
�	���������
������ 

�����*. � 2.6 � ��
�	���������	4 TukeyAs ����$:���!�%�����	&�������#��#��	�!

��������.���������� ���#��6��4�
���&������ 
 

 

 
 

 

 
 

 

 

 

 



 

  

136 

�����	
 �.2 
�	���������
������ 

�����*. � 2.6 � ��
�	���������	4 TukeyAs ����$:���!�%�����	&�������#��#��	�!

��������.���������� ���#��6��4�
���&������ (�#�) 
 

 
 

 

 

 
 

 

 

 

 
 

 



 

  

137 

�����	
 �.2 
�	���������
������ 

�����*. � 2.7 � ��
�	��������	�!���	�����#��	�!�$�����%�����	&������ 

 

 
 

�����*. � 2.8 � �� !
� Regression ����#��	�!�$�����%�����	&������ 
 

 
 

 

 

 
 



 

  

138 

�����	
 �.2 
�	���������
������ 

�����*. � 2.9 � �� !
� Regression ����#��	�!�$�����%�����	&������ ��3�2�

�K&� 

Log M log Scale  
 

 
 

 

Cutting Speed

S
u
rf
a
c
e
 T
e
m
p
e
ra

tu
re

11511010510095

300

280

260

240

220

200

Surface

1.15 -  1.20

1.20 -  1.25

>  

Roughness

1.25

<  1.10

1.10 -  1.15

Contour Plot of Surface Roughnes vs Surface Temperat, Cutting Speed

 
 

�� �. 2.17 � �������% !
��	�! 3!%3�0�����#��	�!�;	�3�����$:���!�%�����	
3��#�

�$�����%�����	&������ 

 



 

  

139 

�����	
 �.2 
�	���������
������ 

�����*. � 2.10 � ��
�	��������	�!���	�����#��	�!��������.���������� ���#��

6��4�
���&������ 

 
 

�����*. � 2.11 � �� !
� Regression ����#��	�!�#��	�!��������.���������� ���#��
6��4�
���&������ 

 
 



 

  

140 

�����	
 �.2 
�	���������
������ 

 

Cutting Speed

S
u
rf
a
c
e
 T
e
m
p
e
ra

tu
re

11511010510095

300

280

260

240

220

200

Dimensional

-0.100 -  -0.075

-0.075 -  -0.050

-0.050

Error

-  -0.025

-0.025 -  0.000

>  0.000

<  -0.125

-0.125 -  -0.100

Contour Plot of Dimensional Erro vs Surface Temperat, Cutting Speed

 
 

�� �. 2.18 � �������% !
��	�! 3!%3�0�����#��	�!�;	�3�����$:���!�%�����	
3��#��	�!

��������.���������� ���#��6��4�
���&������ 

 
�����*. � 2.12 � �� !
� Regression ����#��#��	�!��������.���������� ���#��

6��4�
���&�������#��	�!�$�����%�����	&������  

 

 
 



 

 

141 

������� �. 
������������������������ � 

������� �. 1 �����	�
������������������	����������������
��� (page 1/2) 
 

 



 

 

142 

������� �. 1 �����	�
������������������	����������������
��� (page 2/2) 

 

 
 



 

 

143 

������� �. 2 
���������������������������������������� (��!� 1/2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

144 

������� �. 2 
���������������������������������������� (��!� 2/2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

145 

������� �. 3 
������������������%�����!����������������� (��!� 1/3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

146 

������� �. 3 
������������������%�����!����������������� (��!� 2/3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

147 

������� �. 3 
������������������%�����!����������������� (��!� 3/3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




