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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

1 400 0.1 0.2 56.97 2236 0.67 0.66 0.64 0.66 0.86 0.82 0.8 0.83 6.53 5.14 6.1 5.92
2 400 0.02 0.2 63.18 2016 0.45 0.47 0.51 0.48 0.59 0.67 0.68 0.65 5.39 8.2 4.54 6.04
3 250 0.1 0.1 67.44 1181 0.69 0.7 0.72 0.70 0.89 0.97 0.94 0.93 8.55 11.46 10.84 10.28
4 550 0.1 0.3 68.61 2553 0.64 0.63 0.61 0.63 0.8 0.79 0.78 0.79 7.33 5.1 7.22 6.55
5 550 0.06 0.1 73.59 2380 0.76 0.68 0.72 0.72 1.07 0.83 0.95 0.95 12.55 6.09 7.37 8.67
6 400 0.06 0.1 60.79 2096 0.46 0.48 0.43 0.46 0.7 0.62 0.56 0.63 10.39 7.46 5.51 7.79
7 250 0.02 0.2 72.02 1106 0.66 0.6 0.64 0.63 0.83 0.79 0.82 0.81 6.67 6.39 6.08 6.38
8 250 0.06 0.1 70.2 1134 0.42 0.46 0.45 0.44 0.52 0.62 0.57 0.57 3.71 6.31 5.38 5.13
9 250 0.1 0.3 65.86 1209 0.7 0.71 0.74 0.72 0.84 0.89 0.93 0.89 4.59 9.2 7.06 6.95
10 250 0.02 0.1 72.44 1099 0.59 0.65 0.64 0.63 0.77 0.8 0.82 0.80 6.97 4.71 6.04 5.91
11 550 0.1 0.1 70.6 2481 0.81 0.83 0.84 0.83 0.98 1.02 1.04 1.01 5.54 7.65 7.04 6.74
12 550 0.02 0.3 74.98 2336 0.56 0.58 0.6 0.58 0.76 0.76 0.81 0.78 7.1 7.8 7.96 7.62
13 400 0.06 0.3 58.99 2160 0.55 0.51 0.53 0.53 0.91 0.65 0.7 0.75 12.94 6.6 5.72 8.42
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 1 (���)

Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

14 550 0.06 0.2 72.79 2406 0.61 0.62 0.63 0.62 0.78 0.68 0.71 0.72 5.27 5.47 8.39 6.38
15 550 0.02 0.1 54.39 3220 0.66 0.64 0.65 0.65 0.84 0.86 0.85 0.85 7.01 8.2 6.33 7.18
16 400 0.02 0.3 62.19 2048 0.47 0.45 0.51 0.48 0.64 0.57 0.7 0.64 7.86 4.23 8.35 6.81
17 250 0.1 0.2 66.63 1195 0.73 0.73 0.71 0.72 0.89 0.9 0.87 0.89 7.53 6.17 5.64 6.45
18 550 0.06 0.3 71.8 2440 0.6 0.67 0.58 0.62 0.81 0.88 0.83 0.84 7.88 11.04 7.48 8.80
19 550 0.1 0.2 69.6 2517 0.64 0.66 0.61 0.64 0.83 0.83 0.78 0.81 10.85 5.17 5.52 7.18
20 400 0.1 0.3 55.81 2283 0.65 0.6 0.59 0.61 0.83 0.76 0.74 0.78 5.52 5.81 5.41 5.58
21 400 0.1 0.1 57.8 2204 0.7 0.68 0.67 0.68 0.86 0.85 0.85 0.85 5.04 6.39 8.07 6.50
22 250 0.06 0.3 68.63 1160 0.58 0.53 0.57 0.56 0.77 0.69 0.75 0.74 4.9 6.06 4.08 5.01
23 550 0.02 0.2 53.43 3278 0.62 0.57 0.61 0.60 0.83 0.82 0.81 0.82 6.66 7.3 9.59 7.85
24 400 0.02 0.1 64.2 1984 0.53 0.49 0.5 0.51 0.66 0.62 0.67 0.65 5.04 4.77 8.6 6.14
25 250 0.02 0.3 71.14 1119 0.62 0.65 0.6 0.62 0.82 0.91 0.75 0.83 6.9 11.19 6.11 8.07
26 400 0.06 0.2 59.98 2124 0.63 0.55 0.66 0.61 0.86 0.72 0.89 0.82 10.43 6.61 9.02 8.69
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

27 250 0.06 0.2 69.42 1147 0.51 0.49 0.5 0.50 0.69 0.64 0.67 0.67 6.52 5.89 5.69 6.03
28 400 0.1 0.2 56.97 2236 0.66 0.65 0.64 0.65 0.86 0.81 0.78 0.82 9.14 7.44 5.51 7.36
29 250 0.1 0.2 66.63 1195 0.73 0.69 0.7 0.71 0.98 0.91 0.87 0.92 12.84 9.07 7.59 9.83
30 250 0.02 0.2 72.02 1106 0.57 0.62 0.6 0.60 0.75 0.84 0.81 0.80 8.79 7.47 7.65 7.97
31 550 0.06 0.3 71.79 2440 0.69 0.67 0.65 0.67 0.84 0.8 0.77 0.80 4.66 5.51 4.55 4.91
32 550 0.06 0.1 73.59 2380 0.72 0.72 0.71 0.72 0.93 0.89 0.87 0.90 8 6.9 5.23 6.71
33 400 0.1 0.3 55.8 2283 0.59 0.62 0.66 0.62 0.8 0.84 0.84 0.83 11.13 9.96 6.62 9.24
34 250 0.06 0.3 68.62 1160 0.52 0.54 0.5 0.52 0.67 0.71 0.64 0.67 3.91 6.8 3.83 4.85
35 400 0.1 0.1 57.8 2204 0.7 0.7 0.67 0.69 0.84 0.86 0.83 0.84 5.97 6.72 8.1 6.93
36 550 0.02 0.3 74.98 2336 0.67 0.66 0.62 0.65 0.89 0.86 0.87 0.87 6.58 6.69 9.05 7.44
28 400 0.1 0.2 56.97 2236 0.66 0.65 0.64 0.65 0.86 0.81 0.78 0.82 9.14 7.44 5.51 7.36
29 250 0.1 0.2 66.63 1195 0.73 0.69 0.7 0.71 0.98 0.91 0.87 0.92 12.84 9.07 7.59 9.83
30 250 0.02 0.2 72.02 1106 0.57 0.62 0.6 0.60 0.75 0.84 0.81 0.80 8.79 7.47 7.65 7.97
31 550 0.06 0.3 71.79 2440 0.69 0.67 0.65 0.67 0.84 0.8 0.77 0.80 4.66 5.51 4.55 4.91
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

32 550 0.06 0.1 73.59 2380 0.72 0.72 0.71 0.72 0.93 0.89 0.87 0.90 8 6.9 5.23 6.71
33 400 0.1 0.3 55.8 2283 0.59 0.62 0.66 0.62 0.8 0.84 0.84 0.83 11.13 9.96 6.62 9.24
34 250 0.06 0.3 68.62 1160 0.52 0.54 0.5 0.52 0.67 0.71 0.64 0.67 3.91 6.8 3.83 4.85
35 400 0.1 0.1 57.8 2204 0.7 0.7 0.67 0.69 0.84 0.86 0.83 0.84 5.97 6.72 8.1 6.93
36 550 0.02 0.3 74.98 2336 0.67 0.66 0.62 0.65 0.89 0.86 0.87 0.87 6.58 6.69 9.05 7.44
37 250 0.02 0.1 72.44 1099 0.59 0.63 0.65 0.62 0.77 0.84 0.83 0.81 10.12 9.63 5.12 8.29
38 250 0.1 0.1 67.43 1181 0.66 0.67 0.65 0.66 0.86 0.85 0.84 0.85 7.74 8.66 6.33 7.58
39 250 0.1 0.3 65.87 1209 0.71 0.7 0.72 0.71 0.86 0.86 0.89 0.87 5.09 7.59 7.1 6.59
40 400 0.06 0.3 58.97 2160 0.55 0.54 0.55 0.55 0.74 0.75 0.82 0.77 8.2 8.81 10.75 9.25
41 250 0.06 0.1 70.2 1134 0.47 0.49 0.47 0.48 0.59 0.62 0.58 0.60 4.23 6.9 3.94 5.02
42 400 0.02 0.2 63.18 2016 0.47 0.5 0.48 0.48 0.59 0.65 0.6 0.61 3.87 4.79 3.94 4.20
43 250 0.06 0.2 69.42 1147 0.52 0.53 0.5 0.52 0.72 0.7 0.65 0.69 8.5 7.04 4.96 6.83
44 550 0.06 0.2 72.79 2406 0.66 0.61 0.64 0.64 0.79 0.69 0.79 0.76 6.43 4.22 6.31 5.65
45 250 0.02 0.3 71.13 1119 0.66 0.65 0.67 0.66 0.9 0.82 0.91 0.88 8.89 6.7 7.55 7.71
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

46 550 0.02 0.2 53.43 3278 0.65 0.66 0.62 0.64 0.82 0.85 0.89 0.85 7.25 5.7 10.21 7.72
47 550 0.1 0.1 70.6 2481 0.8 0.76 0.82 0.79 1 0.96 1.03 1.00 8.3 8.35 8.77 8.47
48 550 0.02 0.1 54.4 3220 0.67 0.65 0.7 0.67 0.88 0.86 0.96 0.90 8.55 6.49 9.09 8.04
49 550 0.1 0.3 68.6 2553 0.63 0.61 0.66 0.63 0.82 0.79 0.85 0.82 8.25 7.38 6.65 7.43
50 400 0.06 0.1 60.78 2096 0.41 0.42 0.44 0.42 0.5 0.55 0.53 0.53 3.37 7.49 4.46 5.11
51 400 0.02 0.3 62.2 2048 0.55 0.57 0.52 0.55 0.69 0.73 0.65 0.69 7.12 6.33 5.16 6.20
52 400 0.06 0.2 59.98 2124 0.65 0.57 0.61 0.61 0.84 0.71 0.77 0.77 7.86 5.46 5.4 6.24
53 400 0.02 0.1 64.2 1984 0.46 0.47 0.48 0.47 0.66 0.62 0.62 0.63 9.13 5.88 5.4 6.80
54 550 0.1 0.2 69.59 2517 0.69 0.67 0.65 0.67 0.94 0.87 0.79 0.87 10.17 8.47 4.72 7.79
55 250 0.02 0.3 71.14 1119 0.64 0.61 0.63 0.63 0.89 0.78 0.84 0.84 9.63 6.78 7.91 8.11
56 400 0.06 0.1 60.79 2096 0.42 0.45 0.48 0.45 0.52 0.56 0.61 0.56 3.17 3.63 3.88 3.56
57 250 0.06 0.1 70.2 1134 0.44 0.48 0.47 0.46 0.55 0.59 0.55 0.56 3.17 3.33 3.16 3.22
58 400 0.02 0.1 64.21 1984 0.48 0.5 0.48 0.49 0.63 0.71 0.73 0.69 10.47 6.65 12.89 10.00
59 250 0.1 0.2 66.63 1195 0.68 0.73 0.71 0.71 0.86 0.93 0.96 0.92 5 9.65 9.62 8.09
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

60 250 0.06 0.2 69.42 1147 0.6 0.58 0.59 0.59 0.76 0.72 0.72 0.73 7.35 5.4 6.2 6.32
61 400 0.1 0.3 55.81 2283 0.58 0.67 0.64 0.63 0.79 0.93 0.8 0.84 7.33 7.5 6.17 7.00
62 400 0.1 0.1 57.8 2204 0.73 0.7 0.71 0.71 0.89 0.83 0.85 0.86 6.23 4.62 7.68 6.18
63 250 0.02 0.1 72.44 1099 0.51 0.61 0.6 0.57 0.77 0.85 0.9 0.84 10.19 10.67 14.63 11.83
64 550 0.1 0.1 70.6 2481 0.82 0.83 0.77 0.81 1.16 1.08 0.98 1.07 17.65 10.4 8.09 12.05
65 550 0.06 0.3 71.78 2440 0.67 0.67 0.62 0.65 0.84 0.88 0.83 0.85 4.84 8.32 5.39 6.18
66 550 0.06 0.1 73.59 2380 0.71 0.74 0.69 0.71 0.93 0.94 0.9 0.92 7.1 6.39 7.91 7.13
67 400 0.1 0.2 56.98 2236 0.64 0.62 0.61 0.62 0.8 0.83 0.76 0.80 4.83 8.43 5.28 6.18
68 550 0.02 0.3 74.97 2336 0.63 0.66 0.62 0.64 0.83 0.97 0.78 0.86 5.67 11.67 4.87 7.40
69 550 0.06 0.2 72.79 2406 0.53 0.55 0.59 0.56 0.75 0.75 0.82 0.77 6.07 4.45 5.53 5.35
70 550 0.02 0.1 54.39 3220 0.6 0.61 0.64 0.62 0.85 0.75 0.85 0.82 8.44 6.97 8.76 8.06
71 250 0.1 0.3 65.85 1209 0.75 0.72 0.74 0.74 0.94 0.89 0.9 0.91 7.61 6.15 5.69 6.48
72 250 0.02 0.2 72.02 1106 0.61 0.56 0.59 0.59 0.81 0.71 0.76 0.76 7.52 5.85 6.68 6.68
73 400 0.06 0.3 58.98 2160 0.55 0.52 0.5 0.52 0.72 0.65 0.62 0.66 7.65 6.5 4.32 6.16
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

74 400 0.06 0.2 59.97 2124 0.66 0.6 0.61 0.62 0.81 0.74 0.8 0.78 5.11 4.87 7.18 5.72
75 550 0.1 0.2 69.6 2517 0.66 0.59 0.61 0.62 0.94 0.81 0.87 0.87 10.89 9.8 10.72 10.47
76 550 0.1 0.3 68.6 2553 0.6 0.59 0.64 0.61 0.88 0.75 0.85 0.83 10.98 5.44 7.15 7.86
77 550 0.02 0.2 53.43 3278 0.66 0.63 0.6 0.63 0.92 0.83 0.77 0.84 10.73 11.46 5.38 9.19
78 400 0.02 0.2 63.19 2016 0.48 0.51 0.51 0.50 0.6 0.68 0.66 0.65 4.03 6.92 7.03 5.99
79 250 0.1 0.1 67.43 1181 0.71 0.69 0.68 0.69 0.92 0.88 0.87 0.89 7.17 7.16 5.6 6.64
80 400 0.02 0.3 62.2 2048 0.58 0.52 0.57 0.56 0.78 0.71 0.72 0.74 6.04 7.07 4.43 5.85
81 250 0.06 0.3 68.62 1160 0.55 0.53 0.57 0.55 0.69 0.72 0.73 0.71 4.29 8.96 7.52 6.92
82 550 0.1 0.2 69.58 2517 0.62 0.63 0.61 0.62 0.8 0.82 0.79 0.80 6.97 8.29 7.25 7.50
83 250 0.06 0.2 69.42 1147 0.57 0.53 0.59 0.56 0.75 0.74 0.79 0.76 5.88 5.63 5.54 5.68
84 400 0.1 0.2 56.98 2236 0.64 0.59 0.62 0.62 0.8 0.74 0.79 0.78 5.29 6.14 6.03 5.82
85 550 0.02 0.1 54.39 3220 0.63 0.64 0.68 0.65 0.86 0.88 0.88 0.87 9.34 9.31 6.93 8.53
86 550 0.02 0.2 53.43 3278 0.61 0.65 0.67 0.64 0.78 0.86 0.84 0.83 6.62 9.14 5.69 7.15
87 250 0.1 0.3 65.86 1209 0.74 0.72 0.75 0.74 0.92 0.93 0.94 0.93 4.91 9.45 4.89 6.42
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

88 550 0.1 0.1 70.6 2481 0.8 0.77 0.8 0.79 1.11 1.01 1 1.04 10.46 10.76 8.15 9.79
89 400 0.02 0.2 63.18 2016 0.45 0.43 0.56 0.48 0.6 0.6 0.7 0.63 4.2 6.32 4.77 5.10
90 250 0.02 0.1 72.45 1099 0.62 0.6 0.62 0.61 0.76 0.87 0.77 0.80 5.51 11.44 5.91 7.62
91 550 0.06 0.3 71.78 2440 0.72 0.68 0.66 0.69 0.89 0.8 0.79 0.83 6.86 5.3 4.18 5.45
92 400 0.1 0.3 55.8 2283 0.61 0.6 0.64 0.62 0.94 0.8 0.98 0.91 11.56 6.16 14.7 10.81
93 400 0.06 0.3 58.99 2160 0.54 0.51 0.51 0.52 0.64 0.7 0.65 0.66 4.85 7.54 6.07 6.15
94 400 0.06 0.1 60.79 2096 0.49 0.42 0.49 0.47 0.61 0.51 0.61 0.58 4.83 3.31 5.68 4.61
95 250 0.1 0.1 67.43 1181 0.76 0.73 0.75 0.75 0.99 0.89 0.95 0.94 8.05 4.96 6.74 6.58
96 400 0.1 0.1 57.8 2204 0.71 0.74 0.71 0.72 0.84 0.93 0.87 0.88 4.38 10.37 5.41 6.72
97 550 0.06 0.1 73.59 2380 0.76 0.71 0.68 0.72 0.97 0.88 0.85 0.90 8.08 6.58 5.83 6.83
98 250 0.06 0.1 70.21 1134 0.44 0.45 0.43 0.44 0.55 0.57 0.55 0.56 3.16 4.67 4.03 3.95
99 400 0.02 0.1 64.2 1984 0.43 0.49 0.48 0.47 0.53 0.69 0.61 0.61 3.37 9.29 5.85 6.17
100 550 0.1 0.3 68.6 2553 0.58 0.59 0.61 0.59 0.78 0.77 0.86 0.80 5.05 7.56 9.31 7.31
101 400 0.06 0.2 59.98 2124 0.63 0.61 0.59 0.61 0.79 0.76 0.72 0.76 4.67 5.46 4.04 4.72
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

102 400 0.02 0.3 62.2 2048 0.55 0.53 0.57 0.55 0.72 0.68 0.77 0.72 5.82 6.21 5.84 5.96
103 250 0.06 0.3 68.62 1160 0.5 0.55 0.57 0.54 0.64 0.69 0.78 0.70 5.18 4.41 9.51 6.37
104 550 0.02 0.3 74.98 2336 0.66 0.58 0.62 0.62 0.85 0.73 0.86 0.81 6 5.28 6.26 5.85
105 250 0.02 0.3 71.14 1119 0.61 0.67 0.64 0.64 0.74 0.85 0.8 0.80 4.38 6.52 5.1 5.33
106 250 0.1 0.2 66.62 1195 0.7 0.66 0.64 0.67 0.87 0.82 0.84 0.84 7.04 7.3 10.35 8.23
107 550 0.06 0.2 72.79 2406 0.61 0.59 0.6 0.60 0.83 0.77 0.79 0.80 5.46 5.35 6 5.60
108 250 0.02 0.2 72.02 1106 0.6 0.59 0.61 0.60 0.76 0.74 0.79 0.76 5.73 5.67 9.35 6.92
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

1 400 0.1 0.2 56.97 2236 0.67 0.61 0.63 0.64 1.09 1 0.76 0.95 10.78 19.1 4.21 11.36
2 400 0.02 0.2 63.19 2016 0.46 0.47 0.43 0.45 0.62 0.59 0.55 0.59 6.72 7.01 4.31 6.01
3 250 0.1 0.1 67.43 1181 0.57 0.6 0.59 0.59 0.72 0.87 0.73 0.77 4.68 9.88 5.31 6.62
4 550 0.1 0.3 68.6 2553 0.49 0.46 0.47 0.47 0.65 0.58 0.68 0.64 7.12 4.49 8.39 6.67
5 550 0.06 0.1 73.59 2380 0.46 0.43 0.43 0.44 0.59 0.53 0.58 0.57 6.74 3.92 8.18 6.28
6 400 0.06 0.1 60.78 2096 0.49 0.48 0.47 0.48 0.61 0.59 0.57 0.59 4.78 4.98 4.65 4.80
7 250 0.02 0.2 72.02 1106 0.56 0.57 0.54 0.56 0.8 0.75 0.67 0.74 10.31 5.54 4.28 6.71
8 250 0.06 0.1 70.2 1134 0.72 0.7 0.72 0.71 0.88 0.86 0.86 0.87 4.5 5.02 6.37 5.30
9 250 0.1 0.3 65.86 1209 0.48 0.57 0.52 0.52 0.64 0.72 0.63 0.66 10.74 4.68 4.82 6.75
10 250 0.02 0.1 72.44 1099 0.67 0.63 0.72 0.67 0.84 0.8 0.92 0.85 5.81 5.2 6.43 5.81
11 550 0.1 0.1 70.6 2481 0.48 0.49 0.49 0.49 0.63 0.67 0.5 0.60 9.25 9.41 3 7.22
12 550 0.02 0.3 74.98 2336 0.43 0.42 0.44 0.43 0.64 0.64 0.56 0.61 7.47 5.32 4.66 5.82
13 400 0.06 0.3 58.99 2160 0.45 0.43 0.46 0.45 0.61 0.55 0.6 0.59 7.63 4.99 8.44 7.02
14 550 0.06 0.2 72.79 2406 0.47 0.44 0.43 0.45 0.58 0.54 0.5 0.54 4.69 4.86 3.64 4.40
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

15 550 0.02 0.1 54.39 3220 0.38 0.4 0.48 0.42 0.48 0.51 0.63 0.54 3.95 4.32 5.09 4.45
16 400 0.02 0.3 62.19 2048 0.45 0.48 0.49 0.47 0.55 0.61 0.64 0.60 3.45 4.41 5.07 4.31
17 250 0.1 0.2 66.63 1195 0.53 0.65 0.58 0.59 0.69 0.84 0.92 0.82 5.89 7.98 14.57 9.48
18 550 0.06 0.3 71.79 2440 0.49 0.44 0.43 0.45 0.67 0.55 0.54 0.59 7.59 4.04 3.78 5.14
19 550 0.1 0.2 69.6 2517 0.43 0.49 0.41 0.44 0.62 0.72 0.54 0.63 9.23 10.03 5.42 8.23
20 400 0.1 0.3 55.8 2283 0.64 0.63 0.61 0.63 0.77 0.76 0.79 0.77 4.88 7.36 6.73 6.32
21 400 0.1 0.1 57.8 2204 0.69 0.73 0.71 0.71 0.85 0.9 0.9 0.88 5.65 6.57 6.24 6.15
22 250 0.06 0.3 68.63 1160 0.44 0.5 0.46 0.47 0.6 0.62 0.57 0.60 5.93 5.55 4.39 5.29
23 550 0.02 0.2 53.43 3278 0.4 0.43 0.41 0.41 0.54 0.6 0.5 0.55 4 5.69 3.51 4.40
24 400 0.02 0.1 64.21 1984 0.51 0.49 0.54 0.51 0.67 0.62 0.68 0.66 6.69 4.42 4.6 5.24
25 250 0.02 0.3 71.13 1119 0.58 0.55 0.57 0.57 0.69 0.66 0.72 0.69 4.87 3.71 6.64 5.07
26 400 0.06 0.2 59.98 2124 0.42 0.41 0.46 0.43 0.59 0.57 0.73 0.63 9.02 8.52 14.83 10.79
27 250 0.06 0.2 69.42 1147 0.43 0.47 0.46 0.45 0.54 0.61 0.57 0.57 3.33 5.72 3.7 4.25
28 400 0.1 0.2 56.96 2236 0.66 0.63 0.64 0.64 0.83 0.76 0.77 0.79 5.3 4.37 4.93 4.87
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

29 250 0.1 0.2 66.62 1195 0.61 0.63 0.64 0.63 0.75 0.8 0.81 0.79 4.92 8.12 8.12 7.05
30 250 0.02 0.2 72.01 1106 0.57 0.56 0.6 0.58 0.74 0.73 0.78 0.75 5.42 4.76 5.74 5.31
31 550 0.06 0.3 71.79 2440 0.46 0.43 0.46 0.45 0.57 0.53 0.58 0.56 3.85 3.76 3.75 3.79
32 550 0.06 0.1 73.6 2380 0.45 0.46 0.41 0.44 0.57 0.6 0.51 0.56 4.33 7.08 4.62 5.34
33 400 0.1 0.3 55.8 2283 0.65 0.67 0.69 0.67 0.79 0.81 0.88 0.83 6.26 7.06 9.96 7.76
34 250 0.06 0.3 68.61 1160 0.48 0.49 0.47 0.48 0.58 0.62 0.57 0.59 3.71 5.7 3.95 4.45
35 400 0.1 0.1 57.8 2204 0.71 0.7 0.71 0.71 0.84 0.88 0.87 0.86 4.52 6.16 5.57 5.42
36 550 0.02 0.3 74.99 2336 0.48 0.45 0.44 0.46 0.59 0.55 0.53 0.56 5.36 3.68 4.13 4.39
37 250 0.02 0.1 72.42 1099 0.7 0.68 0.69 0.69 0.88 0.86 0.85 0.86 6.39 5.96 5.58 5.98
38 250 0.1 0.1 67.44 1181 0.64 0.61 0.6 0.62 0.82 0.74 0.74 0.77 9.08 4.16 5.03 6.09
39 250 0.1 0.3 65.86 1209 0.56 0.5 0.51 0.52 0.82 0.64 0.65 0.70 14.02 5.49 6.48 8.66
40 400 0.06 0.3 58.97 2160 0.45 0.49 0.46 0.47 0.56 0.62 0.57 0.58 3.53 4.36 3.59 3.83
41 250 0.06 0.1 70.19 1134 0.79 0.77 0.75 0.77 0.98 0.94 0.91 0.94 11.1 7.6 7.41 8.70
42 400 0.02 0.2 63.2 2016 0.45 0.46 0.48 0.46 0.57 0.6 0.69 0.62 4.75 5.77 10.15 6.89
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

43 250 0.06 0.2 69.44 1147 0.43 0.47 0.46 0.45 0.52 0.59 0.57 0.56 3.26 3.95 4.11 3.77
44 550 0.06 0.2 72.8 2406 0.43 0.4 0.44 0.42 0.54 0.54 0.64 0.57 3.18 3.97 7.1 4.75
45 250 0.02 0.3 71.15 1119 0.54 0.51 0.53 0.53 0.7 0.64 0.69 0.68 5.64 3.65 4.62 4.64
46 550 0.02 0.2 53.44 3278 0.42 0.4 0.41 0.41 0.54 0.52 0.54 0.53 3.65 4.74 4.43 4.27
47 550 0.1 0.1 70.59 2481 0.47 0.41 0.41 0.43 0.75 0.58 0.55 0.63 14.78 9.02 6.78 10.19
48 550 0.02 0.1 54.39 3220 0.46 0.42 0.44 0.44 0.58 0.53 0.55 0.55 4.9 3.49 4.27 4.22
49 550 0.1 0.3 68.6 2553 0.46 0.45 0.47 0.46 0.62 0.56 0.57 0.58 7.6 4.15 4.23 5.33
50 400 0.06 0.1 60.77 2096 0.5 0.47 0.53 0.50 0.64 0.59 0.67 0.63 4.69 4.22 4.3 4.40
51 400 0.02 0.3 62.21 2048 0.46 0.46 0.52 0.48 0.59 0.66 0.98 0.74 5.81 5.53 4.08 5.14
52 400 0.06 0.2 59.98 2124 0.46 0.45 0.49 0.47 0.54 0.58 0.6 0.57 3.36 6.64 4.14 4.71
53 400 0.02 0.1 64.22 1984 0.57 0.56 0.54 0.56 0.73 0.75 0.72 0.73 5.4 7.03 6.52 6.32
54 550 0.1 0.2 69.6 2517 0.48 0.47 0.46 0.47 0.61 0.65 0.63 0.63 5.99 9.94 7.62 7.85
55 250 0.02 0.3 71.15 1119 0.56 0.57 0.59 0.57 0.71 0.74 0.73 0.73 4.8 5.47 5.04 5.10
56 400 0.06 0.1 60.77 2096 0.56 0.58 0.55 0.56 0.7 0.74 0.69 0.71 4.92 6.42 6.24 5.86
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

57 250 0.06 0.1 70.19 1134 0.75 0.79 0.81 0.78 0.9 0.94 0.97 0.94 4.54 4.9 6.11 5.18
58 400 0.02 0.1 64.21 1984 0.6 0.58 0.59 0.59 0.8 0.75 0.75 0.77 7.19 5.51 5.13 5.94
59 250 0.1 0.2 66.62 1195 0.62 0.64 0.6 0.62 0.79 0.79 0.73 0.77 7.64 5.6 4.53 5.92
60 250 0.06 0.2 69.42 1147 0.53 0.5 0.54 0.52 0.65 0.61 0.66 0.64 4.08 4.03 3.83 3.98
61 400 0.1 0.3 55.8 2283 0.69 0.69 0.71 0.70 0.84 0.81 0.87 0.84 7.37 4.88 7.62 6.62
62 400 0.1 0.1 57.8 2204 0.69 0.71 0.73 0.71 0.84 0.88 0.89 0.87 5.39 7.14 5.39 5.97
63 250 0.02 0.1 72.42 1099 0.66 0.69 0.67 0.67 0.83 0.87 0.85 0.85 6.31 6.12 6.34 6.26
64 550 0.1 0.1 70.6 2481 0.45 0.48 0.41 0.45 0.57 0.64 0.54 0.58 5.44 7.24 7.25 6.64
65 550 0.06 0.3 71.78 2440 0.43 0.46 0.47 0.45 0.54 0.57 0.6 0.57 3.59 3.35 5.14 4.03
66 550 0.06 0.1 73.59 2380 0.42 0.41 0.43 0.42 0.51 0.52 0.52 0.52 2.89 3.51 2.96 3.12
67 400 0.1 0.2 56.96 2236 0.61 0.67 0.68 0.65 0.76 0.91 0.84 0.84 4.73 10.94 6.34 7.34
68 550 0.02 0.3 74.98 2336 0.45 0.41 0.46 0.44 0.62 0.58 0.6 0.60 4.36 4.04 3.53 3.98
69 550 0.06 0.2 72.8 2406 0.46 0.45 0.41 0.44 0.57 0.53 0.5 0.53 3.99 3.42 3.69 3.70
70 550 0.02 0.1 54.39 3220 0.49 0.47 0.46 0.47 0.62 0.58 0.55 0.58 5.01 3.46 3.64 4.04
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

71 250 0.1 0.3 65.85 1209 0.56 0.53 0.59 0.56 0.69 0.67 0.74 0.70 4.63 5.49 5.26 5.13
72 250 0.02 0.2 71.97 1106 0.52 0.54 0.57 0.54 0.67 0.7 0.75 0.71 4.92 5.36 5.61 5.30
73 400 0.06 0.3 58.99 2160 0.44 0.42 0.47 0.44 0.54 0.51 0.57 0.54 2.95 4.11 3.68 3.58
74 400 0.06 0.2 59.99 2124 0.48 0.45 0.44 0.46 0.62 0.56 0.57 0.58 6.06 3.91 3.76 4.58
75 550 0.1 0.2 69.59 2517 0.49 0.5 0.47 0.49 0.6 0.63 0.63 0.62 4.71 8.94 7.32 6.99
76 550 0.1 0.3 68.6 2553 0.5 0.51 0.52 0.51 0.63 0.62 0.71 0.65 6.87 4 7.56 6.14
77 550 0.02 0.2 53.44 3278 0.41 0.43 0.4 0.41 0.52 0.56 0.52 0.53 3.68 4.56 6.21 4.82
78 400 0.02 0.2 63.19 2016 0.49 0.47 0.5 0.49 0.62 0.59 0.62 0.61 4.86 4.05 4.8 4.57
79 250 0.1 0.1 67.41 1181 0.64 0.69 0.67 0.67 0.8 0.89 0.82 0.84 5.13 9.33 5.55 6.67
80 400 0.02 0.3 62.19 2048 0.54 0.56 0.53 0.54 0.63 0.67 0.57 0.62 4.59 5.27 3.87 4.58
81 250 0.06 0.3 68.63 1160 0.52 0.55 0.51 0.53 0.63 0.69 0.63 0.65 4.95 5.57 4.15 4.89
82 550 0.1 0.2 69.59 2517 0.45 0.44 0.45 0.45 0.59 0.59 0.57 0.58 7.65 6.35 5 6.33
83 250 0.06 0.2 69.41 1147 0.55 0.51 0.54 0.53 0.7 0.63 0.69 0.67 4.71 3.57 5.05 4.44
84 400 0.1 0.2 56.97 2236 0.67 0.61 0.67 0.65 0.85 0.79 0.87 0.84 6.55 6 7.43 6.66
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

85 550 0.02 0.1 54.4 3220 0.44 0.45 0.48 0.46 0.61 0.56 0.64 0.60 6.81 4.13 4.84 5.26
86 550 0.02 0.2 53.44 3278 0.45 0.46 0.44 0.45 0.62 0.6 0.63 0.62 7.97 5.25 6.34 6.52
87 250 0.1 0.3 65.84 1209 0.58 0.59 0.61 0.59 0.85 0.73 0.8 0.79 14.49 5.31 6.88 8.89
88 550 0.1 0.1 70.59 2481 0.41 0.43 0.47 0.44 0.54 0.58 0.6 0.57 5.42 6.24 6.29 5.98
89 400 0.02 0.2 63.2 2016 0.52 0.48 0.48 0.49 0.72 0.61 0.63 0.65 7.35 5.21 5.42 5.99
90 250 0.02 0.1 72.43 1099 0.73 0.67 0.66 0.69 0.93 0.86 0.83 0.87 5.19 6.49 5.52 5.73
91 550 0.06 0.3 71.78 2440 0.45 0.47 0.48 0.47 0.54 0.57 0.61 0.57 3.22 3.81 6.21 4.41
92 400 0.1 0.3 55.8 2283 0.62 0.65 0.67 0.65 0.76 0.82 0.85 0.81 5.61 7.4 10.28 7.76
93 400 0.06 0.3 58.97 2160 0.47 0.46 0.49 0.47 0.58 0.59 0.6 0.59 3.59 5 3.97 4.19
94 400 0.06 0.1 60.77 2096 0.5 0.53 0.52 0.52 0.64 0.66 0.68 0.66 4.38 3.96 7.62 5.32
95 250 0.1 0.1 67.43 1181 0.64 0.69 0.67 0.67 0.78 0.88 0.83 0.83 5.28 8.46 6 6.58
96 400 0.1 0.1 57.8 2204 0.69 0.7 0.71 0.70 0.88 0.85 0.87 0.87 6.95 5.68 5.03 5.89
97 550 0.06 0.1 73.6 2380 0.46 0.49 0.47 0.47 0.6 0.64 0.59 0.61 5.98 8.53 4.49 6.33
98 250 0.06 0.1 70.19 1134 0.78 0.73 0.79 0.77 1.02 0.88 0.95 0.95 12.22 5.06 5.7 7.66
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Speed Feed Depth Dia RPM Ra Rq RtRun No.
(m/min) (mm/rev) (mm) (mm) (rev/min) 1 2 3 ave 1 2 3 ave 1 2 3 ave

99 400 0.02 0.1 64.21 1984 0.58 0.57 0.59 0.58 0.85 0.71 0.73 0.76 14.49 4.75 4.89 8.04
100 550 0.1 0.3 68.61 2553 0.49 0.46 0.44 0.46 0.61 0.58 0.58 0.59 4.26 4.15 7.97 5.46
101 400 0.06 0.2 59.97 2124 0.43 0.44 0.41 0.43 0.54 0.56 0.53 0.54 3.96 4.43 4.81 4.40
102 400 0.02 0.3 62.21 2048 0.48 0.5 0.46 0.48 0.65 0.72 0.68 0.68 4.59 4.98 4.88 4.82
103 250 0.06 0.3 68.61 1160 0.43 0.49 0.52 0.48 0.53 0.62 0.65 0.60 3.81 4.96 4.36 4.38
104 550 0.02 0.3 74.98 2336 0.5 0.46 0.48 0.48 0.57 0.5 0.54 0.54 3.74 3.78 3.33 3.62
105 250 0.02 0.3 71.14 1119 0.62 0.57 0.6 0.60 0.75 0.72 0.73 0.73 4.99 5.42 4.39 4.93
106 250 0.1 0.2 66.62 1195 0.67 0.62 0.67 0.65 0.84 0.77 0.85 0.82 5.79 5.08 5.53 5.47
107 550 0.06 0.2 72.8 2406 0.44 0.42 0.43 0.43 0.59 0.55 0.58 0.57 4.6 4.56 3.19 4.12
108 250 0.02 0.2 71.97 1106 0.59 0.58 0.55 0.57 0.8 0.73 0.69 0.74 7.57 5.45 4.86 5.96
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Speed Feed Depth RPM Diameter 
���
�� Diameter K��
��
Ru

n N
o.

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

1 400 0.1 0.2 2236 56.97 56.97 56.97 56.97 56.52 56.53 56.53 56.53 56.57 -0.04
2 400 0.02 0.2 2016 63.18 63.18 63.18 63.18 62.76 62.75 62.76 62.76 62.78 -0.02
3 250 0.1 0.1 1181 67.44 67.44 67.44 67.44 67.19 67.20 67.19 67.19 67.24 -0.05
4 550 0.1 0.3 2553 68.60 68.61 68.61 68.61 67.97 67.97 67.97 67.97 68.01 -0.04
5 550 0.06 0.1 2380 73.59 73.59 73.59 73.59 73.34 73.34 73.34 73.34 73.39 -0.05
6 400 0.06 0.1 2096 60.78 60.79 60.79 60.79 60.56 60.56 60.55 60.56 60.59 -0.03
7 250 0.02 0.2 1106 72.02 72.02 72.02 72.02 71.59 71.6 71.59 71.59 71.62 -0.03
8 250 0.06 0.1 1134 70.20 70.20 70.20 70.20 69.97 69.98 69.98 69.98 70.00 -0.02
9 250 0.1 0.3 1209 65.86 65.86 65.86 65.86 65.21 65.21 65.21 65.21 65.26 -0.05
10 250 0.02 0.1 1099 72.44 72.44 72.44 72.44 72.2 72.2 72.2 72.20 72.24 -0.04
11 550 0.1 0.1 2481 70.60 70.60 70.60 70.60 70.35 70.36 70.35 70.35 70.40 -0.05
12 550 0.02 0.3 2336 74.98 74.98 74.98 74.98 74.34 74.35 74.34 74.34 74.38 -0.04
13 400 0.06 0.3 2160 58.99 58.99 58.99 58.99 58.36 58.36 58.36 58.36 58.39 -0.03
14 550 0.06 0.2 2406 72.79 72.79 72.79 72.79 72.35 72.35 72.34 72.35 72.39 -0.04
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Speed Feed Depth RPM Diameter 
���
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��
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n N
o.

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

15 550 0.02 0.1 3220 54.39 54.39 54.39 54.39 54.15 54.15 54.15 54.15 54.19 -0.04
16 400 0.02 0.3 2048 62.19 62.19 62.20 62.19 61.56 61.56 61.55 61.56 61.59 -0.03
17 250 0.1 0.2 1195 66.63 66.63 66.63 66.63 66.18 66.18 66.18 66.18 66.23 -0.05
18 550 0.06 0.3 2440 71.79 71.80 71.80 71.80 71.16 71.16 71.16 71.16 71.20 -0.04
19 550 0.1 0.2 2517 69.60 69.60 69.59 69.60 69.16 69.17 69.16 69.16 69.20 -0.04
20 400 0.1 0.3 2283 55.80 55.81 55.81 55.81 55.18 55.18 55.17 55.18 55.21 -0.03
21 400 0.1 0.1 2204 57.80 57.80 57.80 57.80 57.56 57.55 57.56 57.56 57.60 -0.04
22 250 0.06 0.3 1160 68.63 68.63 68.63 68.63 68.00 68.00 68.00 68.00 68.03 -0.03
23 550 0.02 0.2 3278 53.43 53.42 53.43 53.43 52.97 52.98 52.97 52.97 53.01 -0.04
24 400 0.02 0.1 1984 64.20 64.20 64.20 64.20 63.98 63.98 63.99 63.98 64.00 -0.02
25 250 0.02 0.3 1119 71.13 71.14 71.14 71.14 70.5 70.5 70.5 70.50 70.54 -0.04
26 400 0.06 0.2 2124 59.98 59.98 59.98 59.98 59.55 59.54 59.54 59.54 59.58 -0.04
27 250 0.06 0.2 1147 69.42 69.42 69.42 69.42 69.00 69.00 69.00 69.00 69.02 -0.02
28 400 0.1 0.2 2236 56.97 56.97 56.97 56.97 56.53 56.53 56.53 56.53 56.57 -0.04
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p. D

im

Dim
.Er

r.

29 250 0.1 0.2 1195 66.62 66.63 66.63 66.63 66.18 66.18 66.18 66.18 66.23 -0.05
30 250 0.02 0.2 1106 72.02 72.02 72.02 72.02 71.59 71.59 71.6 71.59 71.62 -0.03
31 550 0.06 0.3 2440 71.79 71.80 71.79 71.79 71.15 71.15 71.15 71.15 71.19 -0.04
32 550 0.06 0.1 2380 73.59 73.59 73.59 73.59 73.34 73.34 73.34 73.34 73.39 -0.05
33 400 0.1 0.3 2283 55.80 55.80 55.80 55.80 55.16 55.16 55.16 55.16 55.20 -0.04
34 250 0.06 0.3 1160 68.62 68.62 68.62 68.62 67.99 68.00 67.99 67.99 68.02 -0.03
35 400 0.1 0.1 2204 57.80 57.80 57.80 57.80 57.55 57.55 57.54 57.55 57.60 -0.05
36 550 0.02 0.3 2336 74.99 74.98 74.98 74.98 74.34 74.34 74.34 74.34 74.38 -0.04
37 250 0.02 0.1 1099 72.44 72.44 72.44 72.44 72.2 72.2 72.2 72.20 72.24 -0.04
38 250 0.1 0.1 1181 67.44 67.43 67.43 67.43 67.19 67.19 67.19 67.19 67.23 -0.04
39 250 0.1 0.3 1209 65.87 65.87 65.87 65.87 65.22 65.23 65.22 65.22 65.27 -0.05
40 400 0.06 0.3 2160 58.98 58.97 58.97 58.97 58.34 58.34 58.34 58.34 58.37 -0.03
41 250 0.06 0.1 1134 70.20 70.20 70.20 70.20 69.97 69.97 69.98 69.97 70.00 -0.03
42 400 0.02 0.2 2016 63.18 63.18 63.18 63.18 62.75 62.76 62.75 62.75 62.78 -0.03
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(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

43 250 0.06 0.2 1147 69.42 69.42 69.42 69.42 68.99 68.99 69.00 68.99 69.02 -0.03
44 550 0.06 0.2 2406 72.79 72.79 72.79 72.79 72.35 72.35 72.35 72.35 72.39 -0.04
45 250 0.02 0.3 1119 71.13 71.13 71.13 71.13 70.49 70.49 70.49 70.49 70.53 -0.04
46 550 0.02 0.2 3278 53.43 53.43 53.43 53.43 52.99 52.99 53.00 52.99 53.03 -0.04
47 550 0.1 0.1 2481 70.60 70.60 70.60 70.60 70.35 70.35 70.35 70.35 70.40 -0.05
48 550 0.02 0.1 3220 54.41 54.40 54.40 54.40 54.16 54.16 54.16 54.16 54.20 -0.04
49 550 0.1 0.3 2553 68.60 68.60 68.60 68.60 67.96 67.96 67.97 67.96 68.00 -0.04
50 400 0.06 0.1 2096 60.78 60.78 60.78 60.78 60.56 60.56 60.57 60.56 60.58 -0.02
51 400 0.02 0.3 2048 62.20 62.20 62.20 62.20 61.58 61.57 61.57 61.57 61.60 -0.03
52 400 0.06 0.2 2124 59.98 59.98 59.98 59.98 59.54 59.55 59.54 59.54 59.58 -0.04
53 400 0.02 0.1 1984 64.20 64.20 64.20 64.20 63.98 63.98 63.98 63.98 64.00 -0.02
54 550 0.1 0.2 2517 69.59 69.59 69.59 69.59 69.15 69.15 69.15 69.15 69.19 -0.04
55 250 0.02 0.3 1119 71.14 71.14 71.14 71.14 70.5 70.5 70.5 70.50 70.54 -0.04
56 400 0.06 0.1 2096 60.79 60.79 60.79 60.79 60.56 60.57 60.57 60.57 60.59 -0.02
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(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

57 250 0.06 0.1 1134 70.20 70.20 70.20 70.20 69.98 69.97 69.98 69.98 70.00 -0.02
58 400 0.02 0.1 1984 64.21 64.21 64.21 64.21 63.98 63.98 63.98 63.98 64.01 -0.03
59 250 0.1 0.2 1195 66.63 66.62 66.63 66.63 66.18 66.18 66.19 66.18 66.23 -0.05
60 250 0.06 0.2 1147 69.42 69.42 69.42 69.42 68.99 68.99 68.99 68.99 69.02 -0.03
61 400 0.1 0.3 2283 55.81 55.81 55.81 55.81 55.17 55.17 55.16 55.17 55.21 -0.04
62 400 0.1 0.1 2204 57.80 57.80 57.80 57.80 57.55 57.55 57.55 57.55 57.60 -0.05
63 250 0.02 0.1 1099 72.44 72.44 72.44 72.44 72.2 72.2 72.2 72.20 72.24 -0.04
64 550 0.1 0.1 2481 70.60 70.60 70.60 70.60 70.36 70.35 70.35 70.35 70.40 -0.05
65 550 0.06 0.3 2440 71.78 71.79 71.78 71.78 71.14 71.14 71.14 71.14 71.18 -0.04
66 550 0.06 0.1 2380 73.59 73.59 73.59 73.59 73.34 73.33 73.34 73.34 73.39 -0.05
67 400 0.1 0.2 2236 56.98 56.98 56.98 56.98 56.55 56.55 56.55 56.55 56.58 -0.03
68 550 0.02 0.3 2336 74.98 74.97 74.97 74.97 74.33 74.33 74.33 74.33 74.37 -0.04
69 550 0.06 0.2 2406 72.79 72.78 72.79 72.79 72.37 72.35 72.37 72.36 72.39 -0.03
70 550 0.02 0.1 3220 54.39 54.39 54.39 54.39 54.17 54.16 54.16 54.16 54.19 -0.03



123

                              ���������	
 
 3 (���)

Speed Feed Depth RPM Diameter 
���
�� Diameter K��
��
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n N
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(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

71 250 0.1 0.3 1209 65.85 65.85 65.84 65.85 65.20 65.20 65.20 65.20 65.25 -0.05
72 250 0.02 0.2 1106 72.02 72.01 72.02 72.02 71.58 71.58 71.58 71.58 71.62 -0.04
73 400 0.06 0.3 2160 58.98 58.98 58.98 58.98 58.35 58.35 58.35 58.35 58.38 -0.03
74 400 0.06 0.2 2124 59.97 59.97 59.97 59.97 59.53 59.53 59.53 59.53 59.57 -0.04
75 550 0.1 0.2 2517 69.60 69.60 69.60 69.60 69.16 69.16 69.16 69.16 69.20 -0.04
76 550 0.1 0.3 2553 68.60 68.60 68.60 68.60 67.96 67.96 67.96 67.96 68.00 -0.04
77 550 0.02 0.2 3278 53.43 53.43 53.43 53.43 52.99 53.00 52.99 52.99 53.03 -0.04
78 400 0.02 0.2 2016 63.19 63.19 63.19 63.19 62.77 62.76 62.76 62.76 62.79 -0.03
79 250 0.1 0.1 1181 67.43 67.43 67.43 67.43 67.18 67.19 67.18 67.18 67.23 -0.05
80 400 0.02 0.3 2048 62.21 62.20 62.20 62.20 61.57 61.57 61.58 61.57 61.60 -0.03
81 250 0.06 0.3 1160 68.62 68.62 68.62 68.62 67.99 67.99 67.99 67.99 68.02 -0.03
82 550 0.1 0.2 2517 69.58 69.58 69.58 69.58 69.14 69.14 69.14 69.14 69.18 -0.04
83 250 0.06 0.2 1147 69.42 69.42 69.42 69.42 68.99 68.99 68.99 68.99 69.02 -0.03
84 400 0.1 0.2 2236 56.98 56.98 56.98 56.98 56.55 56.55 56.55 56.55 56.58 -0.03
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 3 (���)

Speed Feed Depth RPM Diameter 
���
�� Diameter K��
��
Ru

n N
o.

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

85 550 0.02 0.1 3220 54.38 54.39 54.39 54.39 54.16 54.15 54.15 54.15 54.19 -0.04
86 550 0.02 0.2 3278 53.43 53.43 53.43 53.43 52.99 52.99 52.99 52.99 53.03 -0.04
87 250 0.1 0.3 1209 65.86 65.86 65.85 65.86 65.21 65.21 65.21 65.21 65.26 -0.05
88 550 0.1 0.1 2481 70.60 70.60 70.60 70.60 70.35 70.35 70.35 70.35 70.40 -0.05
89 400 0.02 0.2 2016 63.18 63.18 63.18 63.18 62.75 62.76 62.76 62.76 62.78 -0.02
90 250 0.02 0.1 1099 72.44 72.45 72.45 72.45 72.21 72.21 72.21 72.21 72.25 -0.04
91 550 0.06 0.3 2440 71.78 71.78 71.78 71.78 71.14 71.13 71.13 71.13 71.18 -0.05
92 400 0.1 0.3 2283 55.80 55.80 55.80 55.80 55.16 55.16 55.16 55.16 55.20 -0.04
93 400 0.06 0.3 2160 58.99 58.99 58.99 58.99 58.36 58.36 58.36 58.36 58.39 -0.03
94 400 0.06 0.1 2096 60.79 60.79 60.79 60.79 60.56 60.57 60.57 60.57 60.59 -0.02
95 250 0.1 0.1 1181 67.43 67.43 67.43 67.43 67.19 67.20 67.19 67.19 67.23 -0.04
96 400 0.1 0.1 2204 57.80 57.80 57.79 57.80 57.55 57.55 57.55 57.55 57.60 -0.05
97 550 0.06 0.1 2380 73.59 73.59 73.59 73.59 73.34 73.34 73.34 73.34 73.39 -0.05
98 250 0.06 0.1 1134 70.21 70.21 70.21 70.21 69.99 69.98 69.99 69.99 70.01 -0.02
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 3 (���)

Speed Feed Depth RPM Diameter 
���
�� Diameter K��
��
Ru

n N
o.

(m/min) (mm/rev) (mm) (rev/min 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

99 400 0.02 0.1 1984 64.20 64.20 64.20 64.20 63.98 63.99 63.98 63.98 64.00 -0.02
100 550 0.1 0.3 2553 68.60 68.60 68.60 68.60 67.97 67.96 67.96 67.96 68.00 -0.04
101 400 0.06 0.2 2124 59.98 59.98 59.98 59.98 59.53 59.53 59.54 59.53 59.57 -0.04
102 400 0.02 0.3 2048 62.20 62.20 62.20 62.20 61.57 61.57 61.57 61.57 61.60 -0.03
103 250 0.06 0.3 1160 68.62 68.62 68.62 68.62 67.99 68.00 67.99 67.99 68.02 -0.03
104 550 0.02 0.3 2336 74.98 74.97 74.98 74.98 74.35 74.35 74.35 74.35 74.38 -0.03
105 250 0.02 0.3 1119 71.14 71.14 71.14 71.14 70.5 70.5 70.5 70.50 70.54 -0.04
106 250 0.1 0.2 1195 66.62 66.62 66.62 66.62 66.19 66.18 66.18 66.18 66.22 -0.04
107 550 0.06 0.2 2406 72.79 72.78 72.79 72.79 72.36 72.35 72.36 72.36 72.39 -0.03
108 250 0.02 0.2 1106 72.02 72.02 72.02 72.02 71.6 71.59 71.59 71.59 71.62 -0.03
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 4 �����
����������	������H���!��������J������ !����
��
���"	#$�� �HI����


Speed Feed Depth RPM Diameter 
���
�� Diameter K��
��
Ru

n N
o.

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

1 400 0.1 0.2 2236 56.97 56.97 56.97 56.97 56.53 56.54 56.53 56.53 56.57 -0.04
2 400 0.02 0.2 2016 63.19 63.19 63.19 63.19 62.77 62.77 62.77 62.77 62.79 -0.02
3 250 0.1 0.1 1181 67.43 67.43 67.43 67.43 67.19 67.20 67.20 67.20 67.23 -0.03
4 550 0.1 0.3 2553 68.60 68.60 68.60 68.60 67.98 67.97 67.98 67.98 68.00 -0.02
5 550 0.06 0.1 2380 73.59 73.59 73.59 73.59 73.37 73.37 73.37 73.37 73.39 -0.02
6 400 0.06 0.1 2096 60.78 60.78 60.78 60.78 60.55 60.55 60.56 60.55 60.58 -0.03
7 250 0.02 0.2 1106 72.01 72.02 72.02 72.02 71.59 71.59 71.59 71.59 71.62 -0.03
8 250 0.06 0.1 1134 70.20 70.20 70.20 70.20 69.96 69.95 69.96 69.96 70.00 -0.04
9 250 0.1 0.3 1209 65.86 65.86 65.86 65.86 65.23 65.23 65.23 65.23 65.26 -0.03
10 250 0.02 0.1 1099 72.43 72.44 72.44 72.44 72.21 72.2 72.2 72.20 72.24 -0.04
11 550 0.1 0.1 2481 70.60 70.60 70.60 70.60 70.37 70.37 70.37 70.37 70.40 -0.03
12 550 0.02 0.3 2336 74.98 74.98 74.99 74.98 74.35 74.35 74.35 74.35 74.38 -0.03
13 400 0.06 0.3 2160 58.99 58.99 58.99 58.99 58.37 58.37 58.37 58.37 58.39 -0.02
14 550 0.06 0.2 2406 72.79 72.79 72.79 72.79 72.37 72.36 72.37 72.37 72.39 -0.02
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 4 (���)

Speed Feed Depth RPM Diameter 
���
�� Diameter K��
��
Ru

n N
o.

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

15 550 0.02 0.1 3220 54.39 54.39 54.39 54.39 54.16 54.16 54.16 54.16 54.19 -0.03
16 400 0.02 0.3 2048 62.19 62.19 62.19 62.19 61.57 61.57 61.56 61.57 61.59 -0.02
17 250 0.1 0.2 1195 66.63 66.63 66.63 66.63 66.19 66.19 66.20 66.19 66.23 -0.04
18 550 0.06 0.3 2440 71.79 71.78 71.79 71.79 71.18 71.17 71.18 71.18 71.19 -0.01
19 550 0.1 0.2 2517 69.60 69.60 69.61 69.60 69.18 69.17 69.18 69.18 69.21 -0.03
20 400 0.1 0.3 2283 55.81 55.80 55.80 55.80 55.16 55.16 55.16 55.16 55.20 -0.04
21 400 0.1 0.1 2204 57.80 57.80 57.80 57.80 57.55 57.55 57.56 57.55 57.60 -0.05
22 250 0.06 0.3 1160 68.63 68.62 68.63 68.63 68.01 68.01 68.01 68.01 68.03 -0.02
23 550 0.02 0.2 3278 53.43 53.43 53.43 53.43 53.01 53.02 53.02 53.02 53.03 -0.01
24 400 0.02 0.1 1984 64.21 64.21 64.21 64.21 63.98 63.99 63.98 63.98 64.01 -0.03
25 250 0.02 0.3 1119 71.13 71.13 71.13 71.13 70.51 70.51 70.51 70.51 70.53 -0.02
26 400 0.06 0.2 2124 59.98 59.98 59.97 59.98 59.56 59.55 59.56 59.56 59.58 -0.02
27 250 0.06 0.2 1147 69.42 69.43 69.42 69.42 69.00 69.00 68.99 69.00 69.02 -0.02
28 400 0.1 0.2 2236 56.96 56.96 56.96 56.96 56.52 56.52 56.52 56.52 56.56 -0.04
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 4 (���)

Speed Feed Depth RPM Diameter 
���
�� Diameter K��
��
Ru

n N
o.

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

29 250 0.1 0.2 1195 66.62 66.62 66.63 66.62 66.18 66.18 66.18 66.18 66.22 -0.04
30 250 0.02 0.2 1106 72.01 72.01 72.01 72.01 71.58 71.59 71.58 71.58 71.61 -0.03
31 550 0.06 0.3 2440 71.78 71.78 71.78 71.78 71.17 71.17 71.17 71.17 71.18 -0.01
32 550 0.06 0.1 2380 73.60 73.60 73.60 73.60 73.38 73.38 73.37 73.38 73.40 -0.02
33 400 0.1 0.3 2283 55.80 55.80 55.80 55.80 55.17 55.17 55.17 55.17 55.21 -0.04
34 250 0.06 0.3 1160 68.61 68.61 68.61 68.61 67.99 68.00 67.99 67.99 68.01 -0.02
35 400 0.1 0.1 2204 57.80 57.80 57.80 57.80 57.55 57.55 57.55 57.55 57.60 -0.05
36 550 0.02 0.3 2336 74.99 74.99 74.98 74.99 74.37 74.37 74.37 74.37 74.39 -0.02
37 250 0.02 0.1 1099 72.43 72.42 72.41 72.42 72.19 72.18 72.18 72.18 72.22 -0.04
38 250 0.1 0.1 1181 67.44 67.44 67.44 67.44 67.20 67.20 67.20 67.20 67.24 -0.04
39 250 0.1 0.3 1209 65.86 65.86 65.86 65.86 65.23 65.23 65.23 65.23 65.26 -0.03
40 400 0.06 0.3 2160 58.98 58.97 58.97 58.97 58.34 58.35 58.35 58.35 58.37 -0.02
41 250 0.06 0.1 1134 70.20 70.19 70.19 70.19 69.95 69.94 69.94 69.94 69.99 -0.05
42 400 0.02 0.2 2016 63.20 63.21 63.20 63.20 62.78 62.77 62.78 62.78 62.80 -0.02
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 4 (���)

Speed Feed Depth RPM Diameter 
���
�� Diameter K��
��
Ru

n N
o.

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

43 250 0.06 0.2 1147 69.44 69.43 69.44 69.44 69.01 69.02 69.02 69.02 69.04 -0.02
44 550 0.06 0.2 2406 72.80 72.80 72.80 72.80 72.39 72.39 72.39 72.39 72.40 -0.01
45 250 0.02 0.3 1119 71.15 71.15 71.15 71.15 70.53 70.52 70.52 70.52 70.55 -0.03
46 550 0.02 0.2 3278 53.44 53.44 53.44 53.44 53.03 53.03 53.03 53.03 53.04 -0.01
47 550 0.1 0.1 2481 70.59 70.59 70.59 70.59 70.37 70.36 70.37 70.37 70.39 -0.02
48 550 0.02 0.1 3220 54.39 54.39 54.39 54.39 54.17 54.17 54.17 54.17 54.19 -0.02
49 550 0.1 0.3 2553 68.59 68.60 68.60 68.60 67.97 67.98 67.98 67.98 68.00 -0.02
50 400 0.06 0.1 2096 60.76 60.77 60.77 60.77 60.54 60.54 60.54 60.54 60.57 -0.03
51 400 0.02 0.3 2048 62.21 62.21 62.21 62.21 61.58 61.59 61.59 61.59 61.61 -0.02
52 400 0.06 0.2 2124 59.98 59.98 59.98 59.98 59.56 59.56 59.55 59.56 59.58 -0.02
53 400 0.02 0.1 1984 64.22 64.22 64.22 64.22 63.99 63.99 64.00 63.99 64.02 -0.03
54 550 0.1 0.2 2517 69.60 69.60 69.60 69.60 69.18 69.18 69.18 69.18 69.20 -0.02
55 250 0.02 0.3 1119 71.16 71.15 71.15 71.15 70.53 70.53 70.53 70.53 70.55 -0.02
56 400 0.06 0.1 2096 60.76 60.77 60.77 60.77 60.54 60.54 60.53 60.54 60.57 -0.03
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 4 (���)

Speed Feed Depth RPM Diameter 
���
�� Diameter K��
��
Ru

n N
o.

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

57 250 0.06 0.1 1134 70.19 70.19 70.19 70.19 69.95 69.94 69.94 69.94 69.99 -0.05
58 400 0.02 0.1 1984 64.20 64.21 64.21 64.21 63.98 63.98 63.98 63.98 64.01 -0.03
59 250 0.1 0.2 1195 66.62 66.62 66.62 66.62 66.18 66.19 66.18 66.18 66.22 -0.04
60 250 0.06 0.2 1147 69.41 69.42 69.42 69.42 68.99 68.99 68.99 68.99 69.02 -0.03
61 400 0.1 0.3 2283 55.80 55.80 55.80 55.80 55.15 55.15 55.15 55.15 55.20 -0.05
62 400 0.1 0.1 2204 57.80 57.80 57.80 57.80 57.55 57.56 57.55 57.55 57.60 -0.05
63 250 0.02 0.1 1099 72.42 72.42 72.43 72.42 72.18 72.18 72.19 72.18 72.22 -0.04
64 550 0.1 0.1 2481 70.59 70.59 70.58 70.59 70.36 70.36 70.36 70.36 70.38 -0.02
65 550 0.06 0.3 2440 71.79 71.79 71.79 71.79 71.18 71.18 71.18 71.18 71.19 -0.01
66 550 0.06 0.1 2380 73.59 73.59 73.59 73.59 73.37 73.37 73.37 73.37 73.39 -0.02
67 400 0.1 0.2 2236 56.96 56.96 56.96 56.96 56.53 56.52 56.52 56.52 56.56 -0.04
68 550 0.02 0.3 2336 74.98 74.98 74.98 74.98 74.36 74.36 74.35 74.36 74.38 -0.02
69 550 0.06 0.2 2406 72.80 72.80 72.80 72.80 72.38 72.38 72.38 72.38 72.40 -0.02
70 550 0.02 0.1 3220 54.39 54.40 54.39 54.39 54.17 54.17 54.17 54.17 54.19 -0.02
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 1 (���)

Speed Feed Depth RPM Diameter 
���
�� Diameter K��
��
Ru

n N
o.

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

71 250 0.1 0.3 1209 65.85 65.85 65.85 65.85 65.22 65.22 65.23 65.22 65.25 -0.03
72 250 0.02 0.2 1106 71.97 71.97 71.97 71.97 71.54 71.54 71.54 71.54 71.57 -0.03
73 400 0.06 0.3 2160 58.99 58.99 58.99 58.99 58.36 58.37 58.37 58.37 58.39 -0.02
74 400 0.06 0.2 2124 59.98 59.99 59.99 59.99 59.57 59.57 59.56 59.57 59.59 -0.02
75 550 0.1 0.2 2517 69.59 69.59 69.60 69.59 69.16 69.17 69.17 69.17 69.20 -0.03
76 550 0.1 0.3 2553 68.59 68.60 68.60 68.60 67.97 67.97 67.97 67.97 68.00 -0.03
77 550 0.02 0.2 3278 53.44 53.44 53.44 53.44 53.02 53.03 53.03 53.03 53.04 -0.01
78 400 0.02 0.2 2016 63.19 63.20 63.19 63.19 62.77 62.77 62.78 62.77 62.79 -0.02
79 250 0.1 0.1 1181 67.40 67.41 67.41 67.41 67.17 67.17 67.17 67.17 67.21 -0.04
80 400 0.02 0.3 2048 62.19 62.19 62.19 62.19 61.57 61.57 61.56 61.57 61.59 -0.02
81 250 0.06 0.3 1160 68.63 68.63 68.63 68.63 68.00 68.00 68.00 68.00 68.03 -0.03
82 550 0.1 0.2 2517 69.59 69.59 69.59 69.59 69.17 69.17 69.17 69.17 69.19 -0.02
83 250 0.06 0.2 1147 69.41 69.41 69.41 69.41 68.98 68.98 68.99 68.98 69.01 -0.03
84 400 0.1 0.2 2236 56.96 56.97 56.97 56.97 56.53 56.53 56.53 56.53 56.57 -0.04
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 4 (���)

Speed Feed Depth RPM Diameter 
���
�� Diameter K��
��
Ru

n N
o.

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

85 550 0.02 0.1 3220 54.39 54.40 54.40 54.40 54.18 54.18 54.18 54.18 54.20 -0.02
86 550 0.02 0.2 3278 53.44 53.44 53.44 53.44 53.03 53.03 53.02 53.03 53.04 -0.01
87 250 0.1 0.3 1209 65.84 65.85 65.84 65.84 65.20 65.20 65.21 65.20 65.24 -0.04
88 550 0.1 0.1 2481 70.60 70.60 70.59 70.60 70.37 70.37 70.37 70.37 70.39 -0.02
89 400 0.02 0.2 2016 63.20 63.20 63.20 63.20 62.78 62.78 62.78 62.78 62.80 -0.02
90 250 0.02 0.1 1099 72.43 72.43 72.43 72.43 72.19 72.18 72.18 72.18 72.23 -0.05
91 550 0.06 0.3 2440 71.78 71.77 71.78 71.78 71.17 71.17 71.17 71.17 71.18 -0.01
92 400 0.1 0.3 2283 55.80 55.80 55.80 55.80 55.17 55.16 55.16 55.16 55.20 -0.04
93 400 0.06 0.3 2160 58.97 58.97 58.97 58.97 58.35 58.35 58.35 58.35 58.37 -0.02
94 400 0.06 0.1 2096 60.77 60.78 60.77 60.77 60.55 60.55 60.54 60.55 60.57 -0.02
95 250 0.1 0.1 1181 67.43 67.43 67.43 67.43 67.19 67.19 67.19 67.19 67.23 -0.04
96 400 0.1 0.1 2204 57.80 57.80 57.80 57.80 57.55 57.55 57.55 57.55 57.60 -0.05
97 550 0.06 0.1 2380 73.60 73.60 73.60 73.60 73.39 73.39 73.39 73.39 73.40 -0.01
98 250 0.06 0.1 1134 70.19 70.19 70.19 70.19 69.94 69.94 69.95 69.94 69.99 -0.05
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 4 (���)

Speed Feed Depth RPM Diameter 
���
��� Diameter K��
��
Ru

n N
o.

(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave Ex
p. 

Dim

Dim
.Er

r.

99 400 0.02 0.1 1984 64.21 64.21 64.21 64.21 63.98 63.98 63.98 63.98 64.01 -0.03
100 550 0.1 0.3 2553 68.61 68.61 68.60 68.61 67.99 67.98 67.99 67.99 68.01 -0.02
101 400 0.06 0.2 2124 59.98 59.97 59.97 59.97 59.54 59.55 59.55 59.55 59.57 -0.02
102 400 0.02 0.3 2048 62.21 62.22 62.21 62.21 61.60 61.60 61.59 61.60 61.61 -0.01
103 250 0.06 0.3 1160 68.61 68.61 68.61 68.61 67.99 68.00 67.99 67.99 68.01 -0.02
104 550 0.02 0.3 2336 74.99 74.98 74.98 74.98 74.36 74.36 74.35 74.36 74.38 -0.02
105 250 0.02 0.3 1119 71.14 71.14 71.14 71.14 70.52 70.51 70.52 70.52 70.54 -0.02
106 250 0.1 0.2 1195 66.62 66.63 66.62 66.62 66.19 66.20 66.19 66.19 66.22 -0.03
107 550 0.06 0.2 2406 72.80 72.80 72.80 72.80 72.38 72.38 72.38 72.38 72.40 -0.02
108 250 0.02 0.2 1106 71.97 71.97 71.97 71.97 71.55 71.55 71.55 71.55 71.57 -0.02
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������	
 � 91 ��������������� Tukey 95.0% Simultaneous CI Response Ra AII Pairwise 
of cutting speed (7	��8��7��)

������	
 � 92 ���������������  Tukey Simultaneous  Response Ra AII Pairwise of cutting 
speed (7	��8��7��)
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������	
 � 93 ��������������� Tukey 95.0% Simultaneous CI Response Dimensional 
error AII Pairwise of cutting speed (7	��8��7��)

������	
 � 94 ���������������  Tukey Simultaneous  Response Dimensional error AII 
Pairwise of cutting speed (7	��8��7��)
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        ?��������	
 4.1 @A�B���77��C�D�EF� H0(cutting speed) HI�JK���L�F�DFMD?N���O��PB�����7�PQ
R
7F
D�R��F�J��BE��F��@Q
R���B��F�S��	
7	�B�D�DFA�DTD�BR���JK���L H0(cutting speed) DFMD8N
�PB��
���7�PQ
R7F
D�FM�PT� (Simultaneous confidence intervals) V�OSPO��L	�R� Tukey @A�B��F�J��	
7	�
WE�QR Ra E� Dimensional error 8N
�EX��FA�����RA�B� Ra �BRD�DQ
R�?�� cutting speed 7	 3 
���FA �F�DFMD?N����RA��Y�IB�B� �IBV�D�	
���B��RYB��7	DFY�X��FZ�	
 ���FA α= 0.05 �F�������	
 � 
91 E� 92 
@A�B�
�	
 cutting speed= 250 �FA 400 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0457
�	
 cutting speed= 250 �FA 550 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0000
�	
 cutting speed= 400 �FA 550 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0000

        EX��FA�	
�R����RA�B� Dimensional error �BRD�DQ
R�?�� cutting speed 7	 3 ���FA �F�DFMD
?N����RA��Y�IB�B� �IBV�D�	
���B��RYB��7	DFY�X��FZ�	
 ���FA α= 0.05 �F�������	
 � 93 E� 94 
@A�B�
�	
 cutting speed= 250 �FA 550 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0000
�	
 cutting speed= 400 �FA 550 ���B��RYB��7	�DFY�X��FZ �DQ
R�?�� P-value = 0.0000
8N
���TJV�O�B��B� Ra 7	WE�BR���JK���L H0(cutting speed) 7���	
�T�
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������	
 � 95 ��������������� Tukey 95.0% Simultaneous CI Response Ra AII Pairwise 
of feed  (7	��8��7��)

������	
 � 96 ���������������  Tukey Simultaneous  Response Ra AII Pairwise of feed 
(7	��8��7��)
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������	
 � 97 ��������������� Tukey 95.0% Simultaneous CI Response Dimensional 
error AII Pairwise of feed (7	��8��7��)

������	
 � 98 ���������������  Tukey Simultaneous  Response Dimensional error AII 
Pairwise of feed (7	��8��7��)
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        ?��������	
 4.2 @A�B��77��C�D�EF� H0(feed) HI�JK���L�F�DFMD?N���O��PB�����7�PQ
R7F
D�R�
�F�J��BE��F��@Q
R���B��F�S��	
7	�B�D�DFA�DTD�BR���JK���L H0(feed) DFMD8N
�PB�����7�PQ
R7F
D�FM�
PT� (Simultaneous confidence intervals) V�OSPO��L	�R� Tukey @A�B��F�J��	
7	WE�QR Ra E�
Dimensional error 8N
�EX��FA�����RA�B� Ra �BRD�DQ
R�?�� feed 7	 3 ���FA �F�DFMD?N����RA
��Y�IB�B� �IBV�D�	
���B��RYB��7	DFY�X��FZ�	
 ���FA α= 0.05 �F�������	
 � 95 E� 96 
@A�B�
�	
  feed= 0.02 �FA 0.1 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0143
�	
  feed= 0.06 �FA 0.1 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0010

        EX��FA�	
�R����RA�B� Dimensional error �BRD�DQ
R�?�� feed 7	 3 ���FA �F�DFMD?N����RA
��Y�IB�B� �IBV�D�	
���B��RYB��7	DFY�X��FZ�	
 ���FA α= 0.05 �F�������	
 � 97 E� 98 
@A�B�
�	
  feed= 0.02 �FA 0.1 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0001
�	
  feed= 0.06 �FA 0.1 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0000
8N
���TJV�O�B��B� Ra E� Dimensional error 7	WE�BR���JK���L H0(feed) ��B��FD
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������	
 � 99 ��������������� Tukey 95.0% Simultaneous CI Response Ra AII Pairwise 
of depth (7	��8��7��)

������	
 � 100 ���������������  Tukey Simultaneous  Response Ra AII Pairwise of depth
(7	��8��7��)
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������	
 � 101  ��������������� Tukey 95.0% Simultaneous CI Response Dimensional 
error AII Pairwise of depth (7	��8��7��)

������	
 � 102  ���������������  Tukey Simultaneous  Response Dimensional error AII 
Pairwise of depth (7	��8��7��)
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        ?��������	
 4.3 @A�B��77��C�D�EF� H0(depth) HI�JK���L�F�DFMD?N���O��PB�����7�PQ
R7F
D�R�
�F�J��BE��F��@Q
R���B��F�S��	
7	�B�D�DFA�DTD�BR���JK���L H0(depth) DFMD8N
�PB�����7�PQ
R7F
D�FM�
PT� (Simultaneous confidence intervals) V�OSPO��L	�R� Tukey @A�B��F�J��	
7	WE�QR Ra E�
Dimensional error 8N
�EX��FA�����RA�B� Ra �BRD�DQ
R�?�� depth 7	 3 ���FA �F�DFMD?N����RA
��Y�IB�B� �IBV�D�	
���B��RYB��7	DFY�X��FZ�	
 ���FA α= 0.05 �F�������	
 � 101 E� 102 
@A�B�
�	
  depth= 0.1 �FA 0.2 ���B��RYB��7	�DFY�X��FZ �DQ
R�?�� P-value = 0.0040
�	
  depth= 0.1 �FA 0.3 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0081

        EX��FA�	
�R����RA�B� Dimensional error �BRD�DQ
R�?�� depth 7	 3 ���FA �F�DFMD?N�
���RA��Y�IB�B� �IBV�D�	
���B��RYB��7	DFY�X��FZ�	
 ���FA α= 0.05 �F�������	
 103 E� 104 
@A�B�
�	
  depth= 0.1 �FA 0.2 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0029
�	
  depth= 0.1 �FA 0.3 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0006
8N
���TJV�O�B��B� Ra E� Dimensional error 7	WE�BR���JK���L H0(depth) ��B��FD
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������	
 � 103 ��������������� Tukey 95.0% Simultaneous CI Response Ra AII Pairwise 
of cutting speed (7	�����VA���)

������	
 � 104 ���������������  Tukey Simultaneous  Response Ra AII Pairwise of 
cutting speed (7	�����VA���)
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������	
 � 105 ��������������� Tukey 95.0% Simultaneous CI Response Dimensional 
error AII Pairwise of cutting speed (7	�����VA���)

������	
 � 106 ���������������  Tukey Simultaneous  Response Dimensional error AII 
Pairwise of cutting speed (7	�����VA���)
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        ?��������	
 4.6 @A�B��77��C�D�EF� H0(cutting speed) HI�JK���L�F�DFMD?N���O��PB�����7�PQ
R
7F
D�R��F�J��BE��F��@Q
R���B��F�S��	
7	�B�D�DFA�DTD�BR���JK���L H0(cutting speed) DFMD8N
�PB��
���7�PQ
R7F
D�FM�PT� (Simultaneous confidence intervals) V�OSPO��L	�R� Tukey @A�B��F�J��	
7	�
WE�QR Ra E� Dimensional error 8N
�EX��FA�����RA�B� Ra �BRD�DQ
R�?�� cutting speed 7	 3 
���FA �F�DFMD?N����RA��Y�IB�B� �IBV�D�	
���B��RYB��7	DFY�X��FZ�	
 ���FA α= 0.05 �F�������	
 
103 E� 10_ @A�B�
�	
 cutting speed= 250 �FA 400 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0180
�	
 cutting speed= 250 �FA 550 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0395
�	
 cutting speed= 400 �FA 550 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0000

        EX��FA�	
�R����RA�B� Dimensional error  �BRD�DQ
R�?�� cutting speed 7	 3 ���FA �F�DFMD
?N����RA��Y�IB�B� �IBV�D�	
���B��RYB��7	DFY�X��FZ�	
 ���FA α= 0.05 �F�������	
 105 E� 106 
@A�B�
�	
 cutting speed= 250 �FA 400 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0341
�	
 cutting speed= 250 �FA 550 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0001
8N
���TJV�O�B��B� Ra 7	WE�BR���JK���L H0(cutting speed) 7���	
�T�

������	
 � 107 ��������������� Tukey 95.0% Simultaneous CI Response Ra AII Pairwise 
of feed (7	�����VA���)
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������	
 � 108 ���������������  Tukey Simultaneous  Response Ra AII Pairwise of feed
(7	�����VA���)

������	
 � 109 ��������������� Tukey 95.0% Simultaneous CI Response Dimensional 
error AII Pairwise of feed (7	�����VA���)
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������	
 � 110 ���������������  Tukey Simultaneous  Response Dimensional error AII 
Pairwise of feed (7	�����VA���)

        ?��������	
 4.7  @A�B��77��C�D�EF� H0(feed) HI�JK���L�F�DFMD?N���O��PB�����7�PQ
R7F
D�R�
�F�J��BE��F��@Q
R���B��F�S��	
7	�B�D�DFA�DTD�BR���JK���L H0(feed) DFMD8N
�PB�����7�PQ
R7F
D�FM�
PT� (Simultaneous confidence intervals) V�OSPO��L	�R� Tukey @A�B��F�J��	
7	WE�QR Ra E�
Dimensional error 8N
�EX��FA�����RA�B� Ra �BRD�DQ
R�?�� feed 7	 3 ���FA �F�DFMD?N����RA
��Y�IB�B� �IBV�D�	
���B��RYB��7	DFY�X��FZ�	
 ���FA α= 0.05 �F�������	
 � 107 E� 108 
@A�B�
�	
  feed= 0.02 �FA 0.1 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0000
�	
  feed= 0.06 �FA 0.1 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0000

        EX��FA�	
�R����RA�B� Dimensional error �BRD�DQ
R�?�� feed 7	 3 ���FA �F��DFMD?N����RA
��Y�IB�B� �IBV�D�	
���B��RYB��7	DFY�X��FZ�	
 ���FA α= 0.05 �F�������	
 109 E� 110 
@A�B�
�	
  feed= 0.02 �FA 0.1 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0000
�	
  feed= 0.06 �FA 0.1 ���B��RYB��7	DFY�X��FZ �DQ
R�?�� P-value = 0.0000
8N
���TJV�O�B��B� Dimensional error 7	WE�BR���JK���L H0(feed) 7���	
�T�
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������	
 � 111 ��������������� Tukey 95.0% Simultaneous CI Response Ra AII Pairwise 
of depth (7	�����VA���)

������	
 � 112 ���������������  Tukey Simultaneous  Response Ra AII Pairwise of depth
(7	�����VA���)
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������	
 � 113 ��������������� Tukey 95.0% Simultaneous CI Response Dimensional 
error AII Pairwise of depth (7	�����VA���)

������	
 � 114 ���������������  Tukey Simultaneous  Response Dimensional error AII 
Pairwise of depth (7	������VA���)
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�����	
� � 115 ������������������� Means ��� Ra �!� Dimensional error  (
�����)*���
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�����	
� � 115 (���)
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�����	
� � 116  ������������������� Means ��� Ra �!� Dimensional error  (
��/��(��
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�����	
� � 116  (���)
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����	
����� � 1 ����������������������	�	�������� Ra (�����	�� �)

����	
����� � 2 ����������#�� �	
����$��%& ������ Ra (�����	�� �)
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����	
����� � 3 ���� Histogram plot ����$��%& ������ Ra (�����	�� �)

����	
����� � 4 ����������#���4 ����$��%&������ Ra (�����	�� �)
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����	
����� � 5 ���� Main Effects Plot ������ Ra (�����	�� �)

����	
����� � 6 ���� Interaction Plot  ������ Ra (�����	�� �)
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����	
����� � 7 ����Test for Equal Variances  ������ Ra (�����	�� �)

����	
����� � 8 ����������������������	�	�������� Dimensional error (�����	�� �)

95% Bonferroni Confidence Intervals for StDevs
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     ����	
����� � 9 ���������#�� �	
����$��%&������ Dimensional error (�����	�� �)

         ����	
����� � 10 ���� Histogram Plot ������ Dimensional error (�����	�� �)
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����	
����� � 11 ����������#���4 ����$��%&������ Dimensional error (�����	�� �)

����	
����� � 12 ����Test for Equal Variances ������ Dimensional error (�����	�� �)
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Levene's Test

Test Statistic 0.53
P-Value

Test for Equal Variances for Dimensional error(mm)



203

����	
����� � 13 ���� Main Effects Plot ������ Dimensional error (�����	�� �)

����	
����� � 14 ���� In teraction Plot ������ Dimensional error (�����	�� �)
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����	
����� � 15 ����������������������	�	�������� Ra (�����	EF�E�)

����	
����� � 16 ����������#�� �	
����$��%& ������ Ra (�����	EF�E�)
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����	
����� � 17 ���� Histogram plot ����$��%& ������ Ra (�����	EF�E�)

����	
����� � 18 ����������#���4 ����$��%&������ Ra (�����	EF�E�)
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����	
����� � 19 ���� Main Effects Plot ������ Ra (�����	EF�E�)

����	
����� � 20 ���� Interaction Plot  ������ Ra (�����	EF�E�)

M
ea
n 
of
 R
a(
um
)

550400250

0.70

0.65

0.60

0.55
0.100.060.02

0.30.20.1

0.70

0.65

0.60

0.55

Cutting Speed(m/min) Feed(mm/rev)

Depth(mm)

Main Effects Plot (data means) for Ra(um)

Cutting Speed(m/min)Cutting Speed(m/min)

Feed(mm/rev)Feed(mm/rev)

Depth(mm)Depth(mm)

0.100.060.02 0.30.20.1

0.7

0.6

0.5

0.7

0.6

0.5

Cutting

550

Speed(m/min)
250
400

Feed(mm/rev)

0.10

0.02
0.06

Interaction Plot (data means) for Ra(um)



207

����	
����� � 21 ����Test for E qual Variances  ������ Ra (�����	EF�E�)

         ����	
����� � 22 ����������������������	�	�������� Dimensional error
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95% Bonferroni Confidence Intervals for StDevs
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����	
����� � 23 ���������#�� �	
����$��%&������ Dimensional error (�����	EF�E�)

����	
����� � 24 ���� Histogram P lot ������ Dimensional error (�����	EF�E�)
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����	
����� � 25 ����������#���4 ����$��%&������ Dimensional error (�����	EF�E�)

����	
����� � 26 ����Test for Equal Variances ������ Dimensional error (�����	EF�E�)
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����	
����� � 27 ���� Main Effects Plot ������ Dimensional error (�����	EF�E�)

����	
����� � 28 ���� Interaction Plot ������ Dimensional error (�����	EF�E�)
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�����	
 � 1 ���������
��
�����������	������� ���!"#��$	��%����
��
����&	�'�������()��(�

Speed feed depth Ra Rq RtRun
(m/min) (mm/rev) (mm) 1 2 3 ave 1 2 3 ave 1 2 3 ave

1 260 0.04 0.12 0.45 0.52 0.52 0.50 0.58 0.67 0.69 0.65 4.12 5.24 8.24 5.87
2 260 0.04 0.12 0.50 0.48 0.52 0.50 0.63 0.61 0.68 0.64 4.99 5.35 6.45 5.60
3 320 0.09 0.22 0.61 0.59 0.57 0.59 0.8 0.73 0.69 0.74 6.53 6.07 4 5.53
4 320 0.09 0.22 0.60 0.58 0.60 0.59 0.75 0.71 0.76 0.74 5.41 6.69 5.28 5.79
5 380 0.03 0.28 0.57 0.55 0.50 0.54 0.72 0.73 0.65 0.70 4.94 6.07 4.53 5.18
6 380 0.03 0.28 0.54 0.63 0.52 0.56 0.77 0.73 0.71 0.74 8.34 8.12 6.01 7.49
7 430 0.07 0.15 0.56 0.48 0.45 0.50 0.75 0.65 0.61 0.67 7.55 7.1 5.04 6.56
8 430 0.07 0.15 0.53 0.53 0.49 0.52 0.75 0.76 0.66 0.72 10.11 7.53 6.39 8.01
9 450 0.08 0.24 0.53 0.58 0.53 0.55 0.66 0.72 0.71 0.70 3.86 7.63 6.56 6.02
10 450 0.08 0.24 0.51 0.54 0.57 0.54 0.65 0.69 0.75 0.70 4.88 4.86 8.31 6.02
11 520 0.05 0.18 0.55 0.46 0.52 0.51 0.78 0.58 0.74 0.70 9.97 3.83 12.97 8.92
12 520 0.05 0.18 0.55 0.54 0.53 0.54 0.72 0.75 0.68 0.72 6.36 7.76 5.62 6.58
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�����	
 �  2 ���������
��
�����������	������� ���!"#��$	��%����
��
����&	�'�����E���$


Speed feed depth Ra Rq RtRun
(m/min) (mm/rev) (mm) 1 2 3 ave 1 2 3 ave 1 2 3 ave

1 280 0.09 0.25 0.54 0.56 0.54 0.55 0.76 0.83 0.9 0.83 8.15 12.36 11.07 10.53
2 280 0.09 0.25 0.53 0.57 0.54 0.55 0.77 0.92 0.82 0.84 10.89 10.07 11.62 10.86
3 300 0.03 0.15 0.56 0.57 0.58 0.57 0.68 0.71 0.73 0.71 4.69 4.31 6.86 5.29
4 300 0.03 0.15 0.60 0.59 0.58 0.59 0.75 0.74 0.72 0.74 4.85 6.2 5.51 5.52
5 350 0.08 0.12 0.66 0.59 0.59 0.61 0.86 0.71 0.75 0.77 11.09 3.64 7.07 7.27
6 350 0.08 0.12 0.58 0.58 0.59 0.58 0.71 0.73 0.71 0.72 5.91 6.98 4.25 5.71
7 420 0.05 0.28 0.50 0.49 0.48 0.49 0.72 0.63 0.63 0.66 8.02 6.14 6.9 7.02
8 420 0.05 0.28 0.48 0.49 0.56 0.51 0.63 0.66 0.73 0.67 7.86 6.17 6.7 6.91
9 480 0.07 0.18 0.48 0.50 0.49 0.49 0.59 0.61 0.6 0.60 4.28 3.75 3.51 3.85
10 480 0.07 0.18 0.50 0.53 0.49 0.51 0.61 0.65 0.61 0.62 3.81 4.25 3.91 3.99
11 500 0.04 0.14 0.50 0.48 0.49 0.49 0.61 0.59 0.62 0.61 4.44 4.43 4.93 4.60
12 500 0.04 0.14 0.55 0.47 0.48 0.50 0.84 0.6 0.6 0.68 13.02 5.49 5.72 8.08
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�����������	���������"%���������F$#������%����
��
����&	�'�������(

Speed Feed Depth RPM Diameter 
���
��� Diameter K���
���Run No.
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave

Exp. Dim Dim.Err.

1 260 0.04 0.12 1406 58.88 58.88 58.88 58.88 58.62 58.61 58.62 58.62 58.64 -0.02
2 260 0.04 0.12 1406 58.90 58.90 58.90 58.90 58.64 58.64 58.64 58.64 58.66 -0.02
3 320 0.09 0.22 1761 57.88 57.88 57.88 57.88 57.41 57.41 57.41 57.41 57.44 -0.03
4 320 0.09 0.22 1761 57.88 57.88 57.88 57.88 57.40 57.41 57.41 57.41 57.44 -0.03
5 380 0.03 0.28 2150 56.29 56.29 56.29 56.29 55.70 55.71 55.71 55.71 55.73 -0.02
6 380 0.03 0.28 2150 56.29 56.29 56.29 56.29 55.71 55.71 55.71 55.71 55.73 -0.02
7 430 0.07 0.15 2467 55.50 55.50 55.50 55.50 55.18 55.19 55.18 55.18 55.20 -0.02
8 430 0.07 0.15 2467 55.50 55.50 55.50 55.50 55.18 55.18 55.18 55.18 55.20 -0.02
9 450 0.08 0.24 2617 54.77 54.76 54.76 54.76 54.25 54.25 54.25 54.25 54.28 -0.03
10 450 0.08 0.24 2617 54.76 54.76 54.76 54.76 54.25 54.24 54.25 54.25 54.28 -0.03
11 520 0.05 0.18 3071 53.93 53.93 53.93 53.93 53.53 53.54 53.54 53.54 53.57 -0.03
12 520 0.05 0.18 3071 53.93 53.93 53.93 53.93 53.54 53.54 53.54 53.54 53.57 -0.03
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 �  4 ���������
��
�����������	���������"%���������F$#������%����
��
����&	�'��E���$


Speed Feed Depth RPM Diameter 
���
��� Diameter K���
���Run No.
(m/min) (mm/rev) (mm) (rev/min) 1 2 3 ave 1 2 3 ave

Exp. Dim Dim.Err.

1 280 0.09 0.25 1491 59.80 59.80 59.80 59.80 59.27 59.27 59.27 59.27 59.30 -0.03
2 280 0.09 0.25 1491 59.80 59.80 59.80 59.80 59.28 59.28 59.27 59.28 59.30 -0.02
3 300 0.03 0.15 1626 58.77 58.77 58.76 58.77 58.45 58.45 58.45 58.45 58.47 -0.02
4 300 0.03 0.15 1626 58.77 58.77 58.76 58.77 58.45 58.44 58.45 58.45 58.47 -0.02
5 350 0.08 0.12 2051 54.35 54.35 54.35 54.35 54.08 54.08 54.07 54.08 54.11 -0.03
6 350 0.08 0.12 2051 54.35 54.35 54.35 54.35 54.08 54.08 54.09 54.08 54.11 -0.03
7 420 0.05 0.28 2425 55.15 55.15 55.15 55.15 54.56 54.57 54.56 54.56 54.59 -0.03
8 420 0.05 0.28 2425 55.15 55.15 55.15 55.15 54.56 54.56 54.56 54.56 54.59 -0.03
9 480 0.07 0.18 2758 55.94 55.94 55.94 55.94 55.56 55.56 55.56 55.56 55.58 -0.02
10 480 0.07 0.18 2758 55.94 55.94 55.94 55.94 55.57 55.58 55.57 55.57 55.58 -0.01
11 500 0.04 0.14 2768 57.53 57.53 57.53 57.53 57.25 57.24 57.24 57.24 57.25 -0.01
12 500 0.04 0.14 2768 57.53 57.53 57.53 57.53 57.24 57.23 57.23 57.23 57.25 -0.02
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������% �  5 
�������������� K	�������	������� Q� ����	���������"%���������F$#����
��%)�&��

�������
�������
��
���R�K�������E���$


Speed feed depth Ra Dimensional errorRun No.
m/min mm/rev mm ����� ��
�� ����� ��
��

1 280 0.09 0.25 0.55 0.58 0.03 0.03
2 300 0.03 0.15 0.58 0.60 0.02 0.03
3 350 0.08 0.12 0.60 0.64 0.04 0.04
4 420 0.05 0.28 0.50 0.53 0.03 0.02
5 480 0.07 0.18 0.50 0.53 0.02 0.02
6 500 0.04 0.14 0.50 0.52 0.02 0.02

Pari T-test P-Value = 0.316 P-Value = 0.496
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��%)�&��

�������
�������
��
���R�K���������()��(�

Speed feed depth Ra Dimensional errorRun No.
m/min mm/rev mm ����� ��
�� ����� ��
��

1 260 0.04 0.12 0.50 0.49 0.02 0.01
2 320 0.09 0.22 0.59 0.57 0.03 0.01
3 380 0.03 0.28 0.53 0.48 0.02 0.01
4 430 0.07 0.15 0.51 0.49 0.02 0.02
5 450 0.08 0.24 0.54 0.49 0.03 0.03
6 520 0.05 0.18 0.52 0.49 0.03 0.04

Pari T-test P-Value = 0.144 P-Value = 0. 0.395
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������% �  7 
��������������	�����!��X(� K	�������	������� Q� ����	���������"%���������F$#����
��%)�&��

�������
�������
��
���R�K�������E���$


Run No. de Ra cal. Ra 

 1 0.03 0.50 0.55
2 0.02 0.47 0.58
3 0.04 0.58 0.60
4 0.03 0.54 0.50
5 0.02 0.45 0.50
6 0.02 0.45 0.50

Pari T-test P-Value = 0.187
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�������
��
���R�K���������()��(�

Run No. de Ra cal. Ra 

1 0.02 0.47 0.50
2 0.03 0.55 0.59
3 0.02 0.47 0.53
4 0.02 0.47 0.51
5 0.03 0.55 0.54
6 0.03 0.55 0.52

Pari T-test P-Value = 0.351
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���'���(����)
1. ����,��������	���-�����-�"�-.��� (Mean absolute deviation) >?����@�������
A�����	�� MAD 
��".'�

2. ����,��������	��������������

D���"�� (Mean squared error) >?����@�������
A�����	�� 
MSE  ��".'�
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�����������
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'������� � 1 L"��
���M���-����-�������
-������
����!	�	�O�
�� MSE L�� MAD ������ Ra

����>����


    ���M��
�-��� � 1 L"��
���M���-����-��� Ra ��

�������
- Ra cal. ����>����


Speed feed depth RaRun No.
m/min mm/rev mm �����( iX ) "�
��( iF ) 

ei ei
2

1 280 0.09 0.25 0.55 0.58 -0.03 0.0009
2 300 0.03 0.15 0.58 0.60 -0.02 0.0004
3 350 0.08 0.12 0.60 0.64 -0.04 0.0016
4 420 0.05 0.28 0.50 0.53 -0.03 0.0009
5 480 0.07 0.18 0.50 0.53 -0.03 0.0009
6 500 0.04 0.14 0.50 0.52 -0.02 0.0004

  MSE  = 0.00085
  MAD = 0.03

�����������	
���	��� Ra �� Ra cal.���	������(1)

0.00

0.20

0.40

0.60

0.80

1 2 3 4 5 6
����������� �

Ro
ug
hn
es
s

Ra 
Ra cal.



226

'������� � 2 L"��
���M���-����-�������
-������
����!	�	�O�
�� MSE L�� MAD ������ 
Dimensional error  �����>����


Speed feed depth De.Run No.
m/min mm/rev mm �����( iX ) "�
��( iF ) 

ei ei
2

1 280 0.09 0.25 0.03 0.03 0.00 0.0000
2 300 0.03 0.15 0.02 0.03 -0.01 0.0001
3 350 0.08 0.12 0.04 0.04 0.00 0
4 420 0.05 0.28 0.03 0.02 0.01 0.0001
5 480 0.07 0.18 0.02 0.02 0.00 0
6 500 0.04 0.14 0.02 0.02 0.00 0

  MSE = 0.00003
  MAD = 0.003

   ���M��
�-��� � 2 L"��
���M���-����-��� De ��

�������
- De cal. ����>����


�����������	
���	��� De. �� De.cal ���	������(2)
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'������� � 3 L"��
���M���-����-�������
-������
����!	�	�O�
�� MSE L�� MAD ������ Ra

�������&-���

Speed feed depth RaRun No.
m/min mm/rev mm �����( iX ) "�
��( iF ) 

ei ei
2

1 260 0.04 0.12 0.50 0.49 0.01 0.0001
2 320 0.09 0.22 0.59 0.57 0.02 0.0004
3 380 0.03 0.28 0.53 0.48 0.05 0.0025
4 430 0.07 0.15 0.51 0.49 0.02 0.0004
5 450 0.08 0.24 0.54 0.49 0.05 0.0025
6 520 0.05 0.18 0.52 0.49 0.03 0.0009

  MSE = 0.00011
  MAD = 0.03

   ���M��
�-��� � 3 L"��
���M���-����-��� Ra ��

�������
- Ra cal. �������&-���

�����������	
���	���$%� Ra �� Ra Cal. ���$��'(�'�(3)
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'������� � 4 L"��
���M���-����-�������
-������
����!	�	�O�
�� MSE L�� MAD ������ 
Dimensional error  �������&-���

Speed feed depth De.Run No.
m/min mm/rev mm �����( iX ) "�
��( iF ) 

ei ei
2

1 260 0.04 0.12 0.02 0.01 0.01 0.0001
2 320 0.09 0.22 0.03 0.01 0.02 0.0004
3 380 0.03 0.28 0.02 0.01 0.01 0.0001
4 430 0.07 0.15 0.02 0.02 0 0
5 450 0.08 0.24 0.03 0.03 0 0
6 520 0.05 0.18 0.03 0.04 -0.01 -0.0001

  MSE = 0.00012
  MAD = 0.01

���M��
�-��� � 4 L"��
���M���-����-��� De ��

�������
- De cal. �������&-���

�����������	
���	���$%� De.�� De.cal. ���$��'(�' (4)
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'������� � 5 L"��
���M���-����-�������
-������
����!	�	�O�
�� MSE L�� MAD ������ 
Dimensional error  ����>����


Speed feed depth
Run No.

m/min mm/rev mm
De. Ra Ra cal. ei ei

2

1 280 0.09 0.25 0.03 0.55 0.50 0.05 0.0025
2 300 0.03 0.15 0.02 0.58 0.47 0.11 0.0121
3 350 0.08 0.12 0.04 0.60 0.58 0.02 0.0004
4 420 0.05 0.28 0.03 0.50 0.54 -0.04 0.0016
5 480 0.07 0.18 0.02 0.50 0.45 0.05 0.0025
6 500 0.04 0.14 0.02 0.50 0.45 0.05 0.0025

  MSE = 0.0036
  MAD = 0.05

���M��
�-��� � 5 L"��
���M���-����-��� Ra ��

�������
- Ra cal. ����>����


��������	
���	��� Ra �� Ra cal ���	������ (5)
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'������� � 6 L"��
���M���-����-�������
-������
����!	�	�O�
�� MSE L�� MAD ������ 
Dimensional error  �������&-���

Speed feed depth
Run No.

m/min mm/rev mm
De. Ra Ra cal. ei ei

2

1 260 0.04 0.12 0.02 0.50 0.47 0.03 0.0009
2 320 0.09 0.22 0.03 0.59 0.55 0.04 0.0016
3 380 0.03 0.28 0.02 0.53 0.47 0.06 0.0036
4 430 0.07 0.15 0.02 0.51 0.47 0.04 0.0016
5 450 0.08 0.24 0.03 0.54 0.55 -0.01 0.0001
6 520 0.05 0.18 0.03 0.52 0.55 -0.03 0.0009

  MSE = 0.00145
  MAD = 0.035

���M��
�-��� � 6 L"��
���M���-����-��� Ra ��

�������
- Ra cal. �������&-���

�����������	
���	��� Ra �� Ra cal. ���$��'(�' (6)
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