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0 15 30 45 60 75 90
1 40 8.0 1.5 12 2.01 2.50 2.62 3.13 3.61 4.03 4.21
2 60 8.0 1.5 12 1.80 1.86 2.18 2.32 2.51 2.55 2.87
3 60 14.0 2.5 12 3.24 3.55 4.01 4.16 4.90 5.17 5.79
4 40 14.0 1.5 11 3.01 3.08 3.91 4.17 5.27 6.04 6.16
5 40 8.0 2.5 12 2.36 2.51 2.67 3.21 3.56 3.72 3.97
6 40 14.0 2.5 12 3.42 3.69 4.14 4.52 5.73 6.16 6.54
7 60 8.0 2.5 12 2.22 2.41 2.47 2.56 3.13 3.74 3.85
8 60 14.0 1.5 12 2.80 3.09 3.66 3.75 4.12 4.59 5.18
9 40 8.0 1.5 13 1.98 2.41 2.57 3.19 3.48 3.74 3.87
10 60 8.0 1.5 12 1.77 1.79 2.36 2.47 2.73 3.08 3.10
11 60 14.0 2.5 12 3.21 4.33 4.47 4.49 5.14 5.33 5.69
12 40 14.0 1.5 12 3.01 2.96 3.93 4.38 6.03 6.11 6.28
13 40 8.0 2.5 12 2.39 2.52 2.55 2.97 3.04 3.42 3.99
14 40 14.0 2.5 11 3.51 4.23 4.20 4.79 4.87 5.63 6.59
15 60 8.0 2.5 12 2.18 2.65 2.91 3.28 3.54 3.88 3.98
16 60 14.0 1.5 12 2.76 3.36 3.78 4.02 5.51 5.69 5.78
17 40 8.0 1.5 12 2.01 2.52 2.94 2.86 3.56 3.89 4.20
18 60 8.0 1.5 12 1.80 2.36 2.63 2.56 2.68 2.84 2.98
19 60 14.0 2.5 12 3.28 4.15 4.28 4.54 4.71 4.77 5.80
20 40 14.0 1.5 11 3.05 3.21 4.01 4.22 4.58 5.73 6.25
21 40 8.0 2.5 12 2.32 2.24 2.41 3.22 3.32 4.38 4.49
22 40 14.0 2.5 12 3.46 4.15 4.34 4.87 4.96 5.53 6.31
23 60 8.0 2.5 12 2.11 2.37 2.53 2.64 3.48 3.87 4.01
24 60 14.0 1.5 12 2.84 3.40 3.70 3.61 3.96 4.13 5.15
25 40 8.0 1.5 12 1.97 2.37 2.54 2.66 3.11 3.11 3.54
26 60 8.0 1.5 12 1.81 2.20 2.54 2.67 2.86 2.95 3.01
27 60 14.0 2.5 12 3.18 3.78 3.89 3.93 5.70 6.04 6.09
28 40 14.0 1.5 12 3.10 3.26 3.87 4.42 5.13 6.05 6.26
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0 15 30 45 60 75 90
29 40 8.0 2.5 12 2.30 2.31 2.33 3.46 3.51 3.62 3.97
30 40 14.0 2.5 13 3.40 3.76 4.06 4.66 4.94 6.07 6.48
31 60 8.0 2.5 12 2.16 2.52 2.85 2.96 3.27 3.40 3.93
32 60 14.0 1.5 12 2.74 3.52 3.92 3.99 5.08 5.27 5.59
33 40 8.0 1.5 12 1.96 2.43 2.71 3.24 3.34 3.63 3.93
34 60 8.0 1.5 12 1.75 1.96 2.28 2.45 2.71 2.68 2.84
35 60 14.0 2.5 12 3.25 3.81 3.94 4.18 5.33 5.87 6.10
36 40 14.0 1.5 12 3.08 3.17 4.80 4.72 4.96 5.08 5.50
37 40 8.0 2.5 12 2.41 2.46 2.54 2.99 3.09 3.27 4.20
38 40 14.0 2.5 13 3.40 4.22 4.31 4.93 5.09 6.17 6.54
39 60 8.0 2.5 12 2.14 2.38 2.71 2.98 3.06 3.29 3.52
40 60 14.0 1.5 12 2.76 2.89 3.16 3.40 4.72 4.91 5.50
41 40 8.0 1.5 12 1.97 2.31 2.50 2.97 3.01 3.42 3.52
42 60 8.0 1.5 12 1.72 2.14 2.50 2.58 2.87 2.92 3.04
43 60 14.0 2.5 12 3.17 3.62 3.95 4.07 4.49 5.30 5.72
44 40 14.0 1.5 12 3.06 4.03 5.06 4.50 5.56 5.85 6.01
45 40 8.0 2.5 12 2.31 2.38 2.49 3.28 3.32 4.30 4.62
46 40 14.0 2.5 11 3.46 3.89 4.28 5.09 5.18 5.95 6.30
47 60 8.0 2.5 12 2.13 2.34 2.60 2.88 2.95 3.31 3.50
48 60 14.0 1.5 12 2.81 3.01 3.22 3.39 4.66 5.36 5.89
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0 15 30 45 60 75 90
1 40 8.0 1.5 12 21.27 22.04 27.13 27.55 35.13 37.14 40.20
2 60 8.0 1.5 12 20.06 20.65 22.43 26.07 27.53 28.04 30.95
3 60 14.0 2.5 12 26.02 28.56 35.14 38.63 41.62 46.29 53.22
4 40 14.0 1.5 11 25.99 30.88 33.45 37.88 41.17 50.63 54.63
5 40 8.0 2.5 12 24.91 26.81 31.61 32.38 35.63 41.76 45.71
6 40 14.0 2.5 12 28.15 32.43 34.41 41.02 45.64 53.62 60.66
7 60 8.0 2.5 12 22.91 25.16 25.81 27.87 30.56 35.14 37.05
8 60 14.0 1.5 12 23.47 26.32 30.17 35.41 37.48 41.08 46.22
9 40 8.0 1.5 13 21.58 22.66 26.89 28.42 34.20 36.89 39.49
10 60 8.0 1.5 12 19.42 23.06 23.64 24.43 25.79 29.16 31.44
11 60 14.0 2.5 12 26.33 29.74 34.11 37.96 48.50 50.15 53.27
12 40 14.0 1.5 12 25.40 32.13 35.22 40.12 48.04 49.06 54.98
13 40 8.0 2.5 12 24.97 25.78 26.02 30.16 31.43 42.46 46.22
14 40 14.0 2.5 11 29.30 37.15 42.18 42.05 49.62 59.66 60.20
15 60 8.0 2.5 12 22.78 24.17 25.40 28.83 29.93 34.10 36.95
16 60 14.0 1.5 12 23.28 27.09 29.56 38.03 39.37 42.13 46.71
17 40 8.0 1.5 12 22.28 23.24 28.63 28.96 32.01 36.66 40.16
18 60 8.0 1.5 12 19.92 25.10 25.47 28.05 28.42 30.05 30.75
19 60 14.0 2.5 12 26.31 30.66 30.57 39.45 41.43 42.23 52.58
20 40 14.0 1.5 11 25.86 32.75 35.68 38.09 38.57 54.81 55.10
21 40 8.0 2.5 12 24.93 22.64 24.01 29.04 32.04 39.43 45.06
22 40 14.0 2.5 12 28.85 38.06 43.23 43.75 47.98 51.11 60.75
23 60 8.0 2.5 12 22.07 23.78 27.58 28.76 31.12 32.85 36.92
24 60 14.0 1.5 12 23.84 28.17 32.19 35.68 38.46 44.31 46.94
25 40 8.0 1.5 12 21.64 23.17 26.77 27.84 30.44 31.56 39.68
26 60 8.0 1.5 12 20.34 23.15 23.84 26.42 28.19 30.39 32.01
27 60 14.0 2.5 12 27.26 31.13 32.15 39.04 47.25 50.19 53.10
28 40 14.0 1.5 12 26.28 33.66 33.89 38.11 49.01 50.13 54.36
29 40 8.0 2.5 12 25.01 26.17 31.23 30.77 37.12 41.46 45.56
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0 15 30 45 60 75 90
30 40 14.0 2.5 13 28.96 33.32 35.07 42.18 49.57 53.26 61.15
31 60 8.0 2.5 12 22.78 25.04 27.29 28.94 34.07 36.19 37.65
32 60 14.0 1.5 12 23.21 28.35 31.38 35.55 40.09 45.76 46.01
33 40 8.0 1.5 12 22.42 23.41 29.01 29.33 34.50 37.42 40.12
34 60 8.0 1.5 12 20.08 22.41 22.96 25.26 30.09 31.68 31.96
35 60 14.0 2.5 12 27.23 30.87 37.02 40.14 49.03 51.04 53.08
36 40 14.0 1.5 12 26.16 32.96 34.02 37.63 46.44 50.22 55.06
37 40 8.0 2.5 12 24.50 24.04 24.67 30.88 31.05 38.49 45.59
38 40 14.0 2.5 13 29.11 33.36 40.18 43.22 55.74 57.19 61.12
39 60 8.0 2.5 12 23.12 26.02 28.05 28.78 31.34 34.13 36.96
40 60 14.0 1.5 12 23.88 29.68 32.14 37.22 41.51 45.19 46.25
41 40 8.0 1.5 12 21.80 22.58 25.32 26.98 30.88 31.43 39.45
42 60 8.0 1.5 12 19.97 21.66 24.18 26.19 28.35 29.19 31.15
43 60 14.0 2.5 12 26.97 32.41 36.51 40.07 43.12 45.58 52.79
44 40 14.0 1.5 12 26.24 35.13 36.34 40.01 46.69 49.96 55.30
45 40 8.0 2.5 12 24.86 25.48 27.02 30.43 31.55 40.50 45.64
46 40 14.0 2.5 11 28.49 35.16 40.17 42.24 48.36 52.44 60.16
47 60 8.0 2.5 12 22.78 26.81 27.56 28.69 32.61 35.36 37.62
48 60 14.0 1.5 12 22.58 30.60 34.07 35.12 40.77 44.47 46.15
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0 15 30 45 60 75 90
1 40 8.0 1.5 12 2.49 3.03 4.18 3.58 5.16 5.73 6.01
2 60 8.0 1.5 12 2.31 2.34 2.86 3.13 3.50 4.09 4.13
3 60 14.0 2.5 12 3.47 4.72 5.51 6.66 6.86 7.25 9.19
4 40 14.0 1.5 11 3.53 4.14 5.16 6.71 6.84 7.86 9.62
5 40 8.0 2.5 12 2.76 2.83 3.84 4.30 5.68 6.11 7.46
6 40 14.0 2.5 12 3.77 4.02 5.02 7.17 7.61 8.22 11.04
7 60 8.0 2.5 12 2.58 2.81 3.33 3.55 4.07 4.01 5.38
8 60 14.0 1.5 12 3.11 4.06 4.36 5.74 5.48 6.04 7.96
9 40 8.0 1.5 13 2.10 2.97 3.49 3.88 4.21 5.19 5.75
10 60 8.0 1.5 12 2.03 2.17 2.65 3.01 3.48 3.71 4.43
11 60 14.0 2.5 12 3.91 4.68 5.14 6.53 7.22 7.53 9.41
12 40 14.0 1.5 12 3.33 3.76 6.42 6.35 7.84 8.15 9.76
13 40 8.0 2.5 12 2.98 3.08 3.25 4.42 4.91 5.93 7.45
14 40 14.0 2.5 11 4.18 4.37 5.16 7.11 7.42 8.68 11.09
15 60 8.0 2.5 12 2.41 3.24 3.54 3.62 4.38 5.22 5.40
16 60 14.0 1.5 12 3.05 4.13 5.08 5.67 5.87 7.14 8.09
17 40 8.0 1.5 12 2.60 3.16 3.74 3.87 4.13 4.79 5.84
18 60 8.0 1.5 12 2.36 3.18 3.22 3.27 4.12 4.28 4.34
19 60 14.0 2.5 12 3.38 4.72 5.39 6.58 7.24 8.19 9.35
20 40 14.0 1.5 11 3.50 4.33 4.66 6.37 6.45 8.53 9.87
21 40 8.0 2.5 12 2.68 2.76 3.77 4.67 5.16 6.31 7.15
22 40 14.0 2.5 12 4.02 4.91 5.27 7.15 7.67 8.85 11.15
23 60 8.0 2.5 12 2.32 3.18 3.06 3.57 4.70 5.26 5.61
24 60 14.0 1.5 12 3.16 4.39 5.13 5.63 6.33 6.18 7.88
25 40 8.0 1.5 12 2.33 3.15 3.18 3.57 3.82 4.08 5.78
26 60 8.0 1.5 12 2.32 3.05 3.13 3.16 4.39 4.43 4.55
27 60 14.0 2.5 12 3.89 5.41 6.13 6.72 7.43 8.18 9.37
28 40 14.0 1.5 12 3.60 4.64 6.01 6.54 8.41 9.25 10.02
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0 15 30 45 60 75 90
29 40 8.0 2.5 12 2.70 2.82 3.09 4.33 5.47 6.85 7.10
30 40 14.0 2.5 13 3.71 4.26 5.57 7.36 7.52 8.46 11.10
31 60 8.0 2.5 12 2.60 3.11 3.86 3.93 4.31 5.19 5.65
32 60 14.0 1.5 12 3.32 5.12 5.71 5.88 6.65 6.87 8.10
33 40 8.0 1.5 12 2.52 3.21 3.58 3.96 5.66 5.95 6.08
34 60 8.0 1.5 12 2.42 2.84 3.07 3.11 3.64 4.13 4.21
35 60 14.0 2.5 12 3.42 4.94 6.02 6.49 6.75 7.12 9.48
36 40 14.0 1.5 12 3.95 4.27 5.14 6.59 7.04 8.22 9.88
37 40 8.0 2.5 12 2.72 2.83 3.86 4.51 4.93 5.89 7.44
38 40 14.0 2.5 13 3.92 5.78 7.05 7.45 8.37 10.44 11.21
39 60 8.0 2.5 12 2.39 2.93 3.60 3.81 4.97 5.34 5.46
40 60 14.0 1.5 12 2.94 3.88 4.34 5.87 5.93 6.44 8.06
41 40 8.0 1.5 12 2.21 2.99 2.97 3.51 3.75 4.81 5.87
42 60 8.0 1.5 12 2.12 2.52 2.89 3.04 4.02 4.25 4.30
43 60 14.0 2.5 12 3.37 5.08 5.26 6.73 7.04 8.11 9.13
44 40 14.0 1.5 12 3.41 4.91 5.16 6.38 6.96 8.01 9.68
45 40 8.0 2.5 12 2.71 2.87 3.21 4.58 6.15 6.75 7.11
46 40 14.0 2.5 11 3.87 4.33 5.26 7.49 7.83 8.85 11.15
47 60 8.0 2.5 12 2.47 3.46 3.81 3.92 4.10 4.39 5.50
48 60 14.0 1.5 12 3.07 4.60 5.37 5.60 5.81 6.63 7.92
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0 15 30 45 60 75 90
1 50 12 2.82 3.29 3.70 4.05 4.81 5.54 6.02
2 45 11 3.01 3.55 4.02 4.35 4.76 5.64 6.19
3 60 13 2.65 2.99 3.15 3.40 4.23 4.95 5.50
4 45 12 3.04 3.50 4.33 4.30 4.42 5.87 6.20
5 50 12 2.84 3.12 3.40 4.01 4.66 5.79 6.05
6 45 12 3.00 3.48 4.11 4.38 4.53 5.17 6.17
7 50 12 2.85 3.26 3.69 4.04 4.83 5.60 6.01
8 55 12 2.75 3.22 3.70 3.78 4.61 5.28 5.81
9 50 12 2.81 3.37 3.45 3.98 4.80 5.34 5.99
10 40 12 3.10 3.80 4.17 4.46 5.66 6.08 6.30
11 40 11 3.12 3.44 3.95 4.48 5.94 6.11 6.35
12 55 12 2.76 3.14 3.42 3.70 4.66 5.10 5.85
13 60 12 2.66 3.00 3.25 3.35 3.96 4.84 5.48
14 60 12 2.69 3.05 3.30 3.39 3.82 5.06 5.52
15 60 12 2.68 2.76 3.43 3.45 3.93 5.24 5.53
16 50 12 2.81 3.31 3.74 3.96 4.91 5.82 5.96
17 55 12 2.76 3.33 3.51 3.75 4.77 5.33 5.80
18 45 12 2.99 3.34 4.20 4.35 4.49 5.66 6.19
19 45 12 3.04 3.62 4.14 4.32 4.70 5.54 6.21
20 60 13 2.70 3.06 3.20 3.40 4.03 4.95 5.49
21 60 11 2.66 3.13 3.27 3.41 4.26 5.14 5.50
22 45 12 3.02 3.44 4.05 4.36 4.75 5.70 6.18
23 40 12 3.08 3.87 4.18 4.44 5.39 6.20 6.29
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0 15 30 45 60 75 90
24 40 12 3.13 3.88 4.12 4.50 5.67 6.01 6.32
25 40 12 3.09 3.55 4.07 4.43 5.80 6.24 6.30
26 55 12 2.78 3.10 3.48 3.80 4.69 5.17 5.78
27 55 12 2.74 3.34 3.61 3.81 4.40 5.08 5.81
28 50 12 2.79 3.22 3.65 4.01 4.82 5.63 6.02
29 55 12 2.72 3.16 3.44 3.73 4.63 5.11 5.80
30 40 12 3.10 3.18 4.45 4.40 4.69 6.20 6.29
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0 15 30 45 60 75 90
1 50 12 24.36 27.55 30.11 35.77 40.87 44.90 50.26
2 45 11 26.02 29.08 32.25 36.99 40.80 48.33 52.44
3 60 13 22.21 25.66 29.15 33.55 38.84 41.36 45.01
4 45 12 26.00 27.23 34.52 37.03 42.31 49.44 52.38
5 50 12 24.35 28.14 32.99 35.80 42.19 46.80 50.18
6 45 12 25.97 29.02 32.17 37.09 40.26 48.77 52.50
7 50 12 24.30 29.59 30.25 35.75 40.00 46.36 50.25
8 55 12 23.41 27.89 30.07 34.82 37.60 44.84 47.33
9 50 12 24.40 25.88 32.10 35.81 41.94 45.90 50.30
10 40 12 27.39 30.84 35.62 38.14 43.41 50.81 54.56
11 40 11 27.30 30.89 35.57 38.10 43.36 50.70 54.60
12 55 12 23.45 27.43 30.11 34.80 39.60 42.55 47.28
13 60 12 22.16 26.33 28.12 33.48 39.88 40.36 45.08
14 60 12 22.08 25.21 29.37 33.50 38.42 41.56 45.10
15 60 12 22.25 26.44 28.04 33.51 37.93 43.08 44.96
16 50 12 24.37 29.36 35.03 35.72 46.01 45.99 50.19
17 55 12 23.47 28.01 34.33 34.78 38.65 45.88 47.40
18 45 12 25.99 27.99 30.65 37.05 41.77 49.00 52.45
19 45 12 26.04 29.38 32.91 37.06 40.09 48.55 52.40
20 60 13 22.18 27.60 31.11 33.58 39.43 42.30 44.98
21 60 11 22.20 25.88 29.75 33.49 38.26 41.19 45.03
22 45 12 26.05 28.66 31.22 37.03 44.50 48.30 52.42
23 40 12 27.35 30.90 35.55 38.20 43.38 50.77 54.46
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0 15 30 45 60 75 90
24 40 12 27.41 32.90 35.55 38.16 43.33 50.71 54.48
25 40 12 27.40 30.94 36.60 38.20 45.36 50.85 54.45
26 55 12 23.38 27.01 30.33 34.87 37.65 42.88 47.35
27 55 12 23.40 28.14 33.66 34.80 39.08 45.49 47.39
28 50 12 24.41 28.09 32.13 35.74 40.29 45.91 50.25
29 55 12 23.43 27.28 30.17 34.84 39.65 42.53 47.33
30 40 12 27.34 30.99 35.64 38.10 43.38 50.77 54.58
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0 15 30 45 60 75 90
1 50 12 3.39 4.13 5.72 6.03 7.37 7.95 8.11
2 45 11 3.57 4.66 5.30 6.30 7.69 8.32 9.23
3 60 13 3.03 4.15 5.02 5.13 5.74 6.08 6.60
4 45 12 3.55 4.69 5.63 6.33 7.70 8.30 9.25
5 50 12 3.40 4.44 5.52 6.01 7.52 7.97 8.13
6 45 12 3.55 4.60 5.58 6.31 7.41 8.22 9.20
7 50 12 3.42 4.23 5.40 6.01 7.51 7.92 8.15
8 55 12 3.20 3.84 4.33 5.50 6.25 7.09 7.58
9 50 12 3.36 4.30 5.80 5.98 7.46 7.88 8.09
10 40 12 3.70 4.40 5.12 6.59 7.66 9.03 10.00
11 40 11 3.74 4.52 5.31 6.60 7.58 9.14 10.01
12 55 12 3.22 3.82 4.41 5.48 6.23 7.04 7.52
13 60 12 3.06 4.05 5.08 5.15 5.70 6.07 6.58
14 60 12 3.15 4.14 5.10 5.17 5.78 6.09 6.57
15 60 12 3.14 4.13 5.13 5.13 5.81 6.02 6.62
16 50 12 3.38 4.35 5.84 5.99 7.60 7.93 8.10
17 55 12 3.24 3.81 4.30 5.53 6.22 7.06 7.54
18 45 12 3.60 4.62 5.55 6.26 7.52 8.31 9.25
19 45 12 3.59 4.58 5.59 6.29 7.40 8.39 9.22
20 60 13 3.09 4.22 5.08 5.12 5.75 6.11 6.64
21 60 11 3.05 4.19 5.05 5.19 5.77 6.00 6.61
22 45 12 3.57 4.65 5.50 6.30 7.44 8.30 9.26
23 40 12 3.72 4.55 5.27 6.61 7.69 9.18 9.95
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0 15 30 45 60 75 90
24 40 12 3.68 4.50 5.22 6.54 7.61 9.13 10.03
25 40 12 3.70 4.75 5.30 6.55 7.58 9.26 9.97
26 55 12 3.18 3.87 4.39 5.50 6.21 7.05 7.56
27 55 12 3.19 3.62 4.28 5.51 5.99 6.86 7.60
28 50 12 3.40 4.33 5.82 6.04 7.57 7.91 8.09
29 55 12 3.22 3.85 4.66 5.47 6.34 7.09 7.52
30 40 12 3.72 4.20 5.34 6.55 7.40 8.85 9.23
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�A�B	��;� Speed = 6000 rpm, Feed = 8 m/min, Depth = 1.5 mm.

Ra

Ru
n

No
.

Ra
ke

an
gle

��
�*

+,-	
.	
/	,-�

0*
1�

0 15 30 45 60 75 90
1 50 12 1.92 2.22 2.46 2.88 3.07 3.39 3.52
2 45 12 2.15 2.34 2.67 2.90 3.22 3.52 3.71
3 60 12 1.80 2.03 2.31 2.52 2.77 2.93 3.17
4 45 11 2.19 2.39 2.60 3.00 3.22 3.48 3.76
5 50 12 1.93 2.30 2.51 2.80 3.10 3.28 3.54
6 45 12 2.14 2.36 2.70 2.96 3.35 3.54 3.70
7 50 12 1.96 2.41 2.66 2.81 3.11 3.30 3.49
8 55 12 1.86 2.05 2.33 2.56 2.84 3.12 3.35
9 50 12 1.95 2.25 2.44 2.79 3.09 3.42 3.50
10 40 12 2.24 2.55 2.89 3.01 3.36 3.71 3.85
11 40 13 2.26 2.60 2.88 3.10 3.51 3.82 3.90
12 55 12 1.88 2.22 2.39 2.58 2.74 2.93 3.29
13 60 12 1.83 2.30 2.44 2.53 2.85 2.98 3.15
14 60 12 1.80 2.25 2.37 2.56 2.91 2.99 3.15
15 60 11 1.77 2.14 2.28 2.49 2.87 2.80 3.13
16 50 12 1.97 2.33 2.61 2.86 3.06 3.34 3.58
17 55 12 1.91 2.36 2.44 2.60 2.93 3.16 3.30
18 45 12 2.16 2.40 2.73 2.90 3.42 3.55 3.68
19 45 12 2.15 2.38 2.79 2.94 3.47 3.58 3.72
20 60 12 1.81 2.21 2.38 2.50 2.72 2.97 3.20
21 60 12 1.79 2.26 2.42 2.58 2.77 2.93 3.14
22 45 12 2.12 2.44 2.82 2.97 3.31 3.56 3.70
23 40 12 2.30 2.69 2.85 3.06 3.33 3.55 3.84
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�������	
������
���� ��	
�� 2 (�;�)
�A�B	��;� Speed = 6000 rpm, Feed = 8 m/min, Depth = 1.5 mm.

Ra

Ru
n

No
.

Ra
ke

an
gle

��
�*

+,-	
.	
/	,-�

0*
1�

0 15 30 45 60 75 90
24 40 13 2.23 2.51 2.86 3.02 3.34 3.67 3.83
25 40 12 2.24 2.50 2.84 3.04 3.29 3.61 3.91
26 55 12 1.85 2.15 2.33 2.62 2.90 3.12 3.37
27 55 12 1.89 2.20 2.36 2.54 2.98 3.15 3.34
28 50 12 1.91 2.44 2.69 2.80 3.24 3.38 3.52
29 55 12 1.85 2.18 2.50 2.60 3.01 3.22 3.30
30 40 12 2.29 2.61 2.87 3.06 3.30 3.64 3.86
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�������	
������
���� ��	
�� 2
�A�B	��;� Speed = 6000 rpm, Feed = 8 m/min, Depth = 1.5 mm.

Rt

Ru
n

No
.

Ra
ke

an
gle

��
�*

+,-	
.	
/	,-�

0*
1�

0 15 30 45 60 75 90
1 50 12 20.23 22.60 24.31 27.21 33.53 37.47 40.66
2 45 12 21.23 25.29 29.46 32.53 38.64 45.08 51.17
3 60 12 15.70 17.55 19.04 20.15 23.39 26.85 27.05
4 45 11 21.40 25.67 28.36 31.96 34.58 38.66 50.65
5 50 12 20.16 24.12 26.24 28.00 31.17 35.30 40.54
6 45 12 21.45 25.81 29.35 32.40 33.62 37.59 50.96
7 50 12 20.00 22.38 25.50 27.46 31.09 35.60 41.07
8 55 12 18.01 20.14 21.88 23.50 26.44 29.37 31.48
9 50 12 20.45 22.25 24.80 27.18 32.91 36.82 40.43
10 40 12 22.91 26.60 29.51 36.70 40.09 48.11 57.05
11 40 13 22.70 27.04 30.00 36.66 41.15 48.53 57.17
12 55 12 18.03 20.08 22.16 23.96 26.34 29.48 31.16
13 60 12 16.00 18.19 20.03 21.01 23.33 25.46 27.08
14 60 12 15.94 17.68 19.84 21.15 24.06 25.97 27.81
15 60 11 16.04 18.62 18.90 20.46 23.53 25.45 27.66
16 50 12 20.30 22.62 25.39 27.34 30.58 37.27 40.51
17 55 12 18.50 20.03 21.82 23.13 25.94 28.40 31.90
18 45 12 20.89 25.22 29.30 32.02 38.77 44.15 51.21
19 45 12 20.97 24.36 29.55 32.60 39.98 45.76 51.08
20 60 12 15.88 17.60 19.38 20.22 24.29 26.07 27.48
21 60 12 15.62 18.03 20.21 20.43 25.09 26.13 27.35
22 45 12 20.99 25.12 29.55 32.51 38.69 46.54 51.10
23 40 12 23.05 28.66 31.80 36.84 40.09 49.62 57.45
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�������	
������
���� ��	
�� 2 (�;�)
�A�B	��;� Speed = 6000 rpm, Feed = 8 m/min, Depth = 1.5 mm.

Rt

Ru
n

No
.

Ra
ke

an
gle

��
�*

+,-	
.	
/	,-�

0*
1�

0 15 30 45 60 75 90
24 40 13 22.95 25.51 30.44 36.97 40.25 48.77 56.91
25 40 12 22.88 26.04 31.76 36.10 41.39 48.90 56.98
26 55 12 18.16 20.33 22.58 23.66 25.19 28.55 31.66
27 55 12 18.47 20.49 22.28 23.40 24.82 28.46 31.45
28 50 12 20.59 24.32 25.59 27.25 32.37 37.21 40.39
29 55 12 18.45 20.41 22.08 23.03 26.38 29.47 31.83
30 40 12 23.22 26.94 29.87 36.45 41.63 49.58 57.06
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�������	
������
���� ��	
�� 2
�A�B	��;� Speed = 6000 rpm, Feed = 8 m/min, Depth = 1.5 mm.

Rrms

Ru
n

No
.

Ra
ke

an
gle

��
�*

+,-	
.	
/	,-�

0*
1�

0 15 30 45 60 75 90
1 50 12 2.47 2.84 3.01 3.25 3.84 4.11 4.76
2 45 12 2.59 2.99 3.08 3.36 3.87 4.31 5.20
3 60 12 2.45 2.40 2.66 3.15 3.25 3.64 3.71
4 45 11 2.60 3.02 3.35 3.40 4.11 4.96 5.11
5 50 12 2.50 2.83 3.04 3.30 3.62 3.90 4.01
6 45 12 2.62 3.04 3.17 3.29 4.22 5.06 5.18
7 50 12 2.49 2.78 3.09 3.24 3.97 4.23 4.66
8 55 12 2.40 2.66 3.03 3.15 3.81 4.05 4.22
9 50 12 2.52 2.50 2.93 3.20 3.54 4.18 4.58
10 40 12 2.78 3.06 3.29 3.55 3.93 4.69 5.38
11 40 13 2.75 2.81 2.99 3.50 3.88 4.79 5.40
12 55 12 2.46 2.55 2.98 3.19 3.67 3.77 4.04
13 60 12 2.40 2.80 2.95 3.17 3.44 3.90 3.94
14 60 12 2.39 2.68 3.14 3.20 3.70 3.82 3.90
15 60 11 2.36 2.73 2.85 3.10 3.38 3.51 3.69
16 50 12 2.55 2.67 3.08 3.21 3.20 4.13 4.69
17 55 12 2.48 2.94 3.12 3.25 3.63 3.91 4.12
18 45 12 2.56 2.75 3.19 3.34 3.99 4.27 5.28
19 45 12 2.61 2.68 3.08 3.30 3.82 4.30 5.24
20 60 12 2.41 2.55 3.00 3.11 3.41 3.65 3.70
21 60 12 2.36 2.40 2.87 3.14 3.29 3.50 3.82
22 45 12 2.64 2.91 3.15 3.37 3.54 4.63 5.22
23 40 12 2.73 2.95 3.22 3.59 4.31 4.68 5.50
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�������	
������
���� ��	
�� 2 (�;�)
�A�B	��;� Speed = 6000 rpm, Feed = 8 m/min, Depth = 1.5 mm.

Rrms

Ru
n

No
.

Ra
ke

an
gle

��
�*

+,-	
.	
/	,-�

0*
1�

0 15 30 45 60 75 90
24 40 13 2.74 2.80 2.94 3.52 4.19 4.38 5.30
25 40 12 2.83 3.02 3.34 3.49 4.16 5.50 5.37
26 55 12 2.48 2.66 3.10 3.20 3.37 3.91 4.09
27 55 12 2.48 2.55 2.73 3.18 3.61 3.82 4.10
28 50 12 2.51 2.80 3.15 3.26 3.52 3.97 4.72
29 55 12 2.45 2.74 3.06 3.19 4.00 4.11 4.08
30 40 12 2.81 2.98 3.12 3.58 4.20 4.88 5.29
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���	�� � 3 �������	
������
������	
�� 3
�������HI���.+1��	.�*����� (����;� Ra)
�A�B	��;� Speed = 6000 rpm, Feed = 14 m/min, Depth = 1.5  mm.

Time
Rake

40° 45° 50° 55° 60°

Ra   0° 3.08 2.90 2.81 2.76 2.68
Ra 45° 4.42 4.38 4.04 3.88 3.408:30

Ra 90° 6.20 6.02 5.80 5.63 5.42
Ra   0° 3.19 3.05 2.97 2.96 3.01
Ra 45° 4.88 4.62 4.30 4.19 4.029:00

Ra 90° 6.39 6.21 5.97 5.91 5.77
Ra   0° 3.32 3.18 3.10 3.18 3.36
Ra 45° 5.24 4.88 4.55 4.52 4.649:30

Ra 90° 6.63 6.40 6.20 6.22 6.17
Ra   0° 3.39 3.35 3.29 3.38 3.70
Ra 45° 5.69 5.10 4.80 4.80 5.2310:00

Ra 90° 6.80 6.61 6.43 6.44 6.63
Ra   0° 3.52 3.50 3.45 3.54 4.01
Ra 45° 6.02 5.35 5.08 5.20 5.8010:30

Ra 90° 7.05 6.75 6.61 6.75 7.04
Ra   0° 3.60 3.61 3.65 3.77 4.43
Ra 45° 6.28 5.60 5.30 5.40 6.3911:00

Ra 90° 7.21 6.97 6.80 7.06 7.57
Ra   0° 3.71 3.80 3.77 3.94 4.68
Ra 45° 6.49 5.84 5.58 5.75 6.8711:30

Ra 90° 7.42 7.15 7.04 7.31 8.22
Ra   0° 3.84 3.96 3.90 4.15 5.01
Ra 45° 6.61 6.10 5.86 6.04 7.7012 : 00

Ra 90° 7.59 7.37 7.12 7.60 8.77
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�������HI���.+1��	.�*����� (����;� Ra) �;�

Time
Rake

40° 45° 50° 55° 60°

Ra   0° 3.90 4.10 4.05 4.36 5.28
Ra 45° 6.82 6.31 6.10 6.30 7.9213:30

Ra 90° 7.66 7.54 7.34 8.02 9.45
Ra   0° 4.05 4.22 4.25 4.55
Ra 45° 7.18 6.54 6.35 6.6414:00

Ra 90° 8.02 7.70 7.49 8.40
Ra   0° 4.14 4.43 4.44 4.78
Ra 45° 7.40 6.77 6.61 6.4914:30

Ra 90° 8.18 7.92 7.78 8.74
Ra   0° 4.29 4.55 4.57 4.99
Ra 45° 7.72 7.05 6.92 7.3115:00

Ra 90° 8.40 8.21 8.03 9.07
Ra   0° 4.41 4.72 4.70 5.12
Ra 45° 8.04 7.29 7.14 7.6215:30

Ra 90° 8.64 8.30 8.20 9.33
Ra   0° 4.59 4.85 4.88
Ra 45° 7.49 7.40 7.4016:00

Ra 90° 8.77 8.57 8.45
Ra   0° 4.73 4.98 5.02
Ra 45° 8.06 7.74 7.6116 : 30

Ra 90° 8.94 8.68 8.72
Ra   0° 5.02 5.10 5.20
Ra 45° 8.23 7.50 7.9417 : 00

Ra 90° 9.21 8.89 8.93
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�������HI���.+1��	.�*����� (����;� Rq)
�A�B	��;� Speed = 6000 rpm, Feed = 14 m/min, Depth = 1.5  mm.

Time
Rake

40° 45° 50° 55° 60°

Ra   0° 3.70 3.59 3.40 3.19 3.08
Ra 45° 6.59 6.27 5.98 5.51 5.208:30

Ra 90° 7.88 7.80 7.64 7.50 6.60
Ra   0° 3.85 3.76 3.58 4.09 3.43
Ra 45° 6.38 5.66 5.93 5.73 5.549:00

Ra 90° 7.95 7.92 7.72 7.80 7.59
Ra   0° 4.02 3.90 3.70 4.29 3.71
Ra 45° 7.22 5.81 5.96 5.98 6.039:30

Ra 90° 8.48 7.97 7.85 7.95 7.94
Ra   0° 4.17 4.13 3.93 4.47 4.16
Ra 45° 7.63 6.23 6.28 6.19 6.4410:00

Ra 90° 8.90 8.33 8.11 8.13 8.56
Ra   0° 4.30 4.29 4.12 4.60 4.47
Ra 45° 8.17 6.55 6.51 6.66 7.3410:30

Ra 90° 9.24 8.79 8.53 8.81 9.66
Ra   0° 4.48 4.41 4.32 4.85 4.86
Ra 45° 8.43 7.33 6.73 6.81 8.4311:00

Ra 90° 9.54 9.28 8.92 9.31 10.74
Ra   0° 4.63 4.58 4.50 5.01 5.20
Ra 45° 8.81 7.69 7.19 7.28 8.8011:30

Ra 90° 10.23 9.48 9.27 10.02 12.13
Ra   0° 4.78 4.76 4.63 5.25 5.54
Ra 45° 9.27 8.14 7.34 7.72 9.5512 : 00

Ra 90° 10.68 10.05 9.60 10.57 13.39



110

�������HI���.+1��	.�*����� (����;� Rq) �;�

Time
Rake

40° 45° 50° 55° 60°

Ra   0° 4.92 4.95 4.86 5.40 5.88
Ra 45° 9.53 8.26 8.10 8.04 10.8413:30

Ra 90° 11.33 10.53 10.44 11.38 14.17
Ra   0° 5.01 5.16 5.05 5.64
Ra 45° 9.86 8.63 8.27 9.3414:00

Ra 90° 11.89 11.08 10.78 12.11
Ra   0° 5.23 5.31 5.24 5.73
Ra 45° 10.13 9.04 8.64 9.4914:30

Ra 90° 12.18 11.77 11.19 11.64
Ra   0° 5.36 5.48 5.39 5.80
Ra 45° 10.66 9.37 8.93 8.7815:00

Ra 90° 12.21 12.04 11.75 12.77
Ra   0° 5.54 5.60 5.52 5.86
Ra 45° 10.87 9.68 9.43 10.1115:30

Ra 90° 12.71 12.27 12.24 13.48
Ra   0° 5.60 5.69 5.76
Ra 45° 11.22 9.94 9.7616:00

Ra 90° 13.04 12.40 12.58
Ra   0° 5.77 5.76 5.87
Ra 45° 11.39 10.02 9.9416 : 30

Ra 90° 13.36 12.80 13.02
Ra   0° 5.90 5.81 5.94
Ra 45° 11.57 10.88 10.2817 : 00

Ra 90° 13.88 13.24 13.69
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�������HI���.+1��	.�*����� (����;� Rt)
�A�B	��;� Speed = 6000 rpm, Feed = 14 m/min, Depth = 1.5  mm.

Time
Rake

40° 45° 50° 55° 60°

Ra   0° 26.21 25.99 24.45 23.40 22.30
Ra 45° 37.60 36.10 35.80 34.78 33.518:30

Ra 90° 54.20 52.50 50.30 47.42 45.08
Ra   0° 27.50 27.12 25.67 25.03 25.01
Ra 45° 38.61 38.10 37.81 37.55 37.819:00

Ra 90° 57.52 54.30 50.63 50.86 49.88
Ra   0° 28.90 28.27 26.90 26.63 27.80
Ra 45° 40.38 40.08 39.82 40.32 42.129:30

Ra 90° 66.23 57.41 54.12 54.51 57.55
Ra   0° 30.14 29.40 28.16 28.19 30.45
Ra 45° 50.41 42.17 41.85 43.09 46.5010:00

Ra 90° 72.31 65.64 58.26 58.46 70.42
Ra   0° 31.49 30.51 29.35 29.70 33.22
Ra 45° 55.30 44.16 43.88 45.81 50.7010:30

Ra 90° 68.92 70.46 65.37 70.22 77.31
Ra   0° 32.74 31.66 30.55 31.35 35.91
Ra 45° 59.92 46.05 45.86 48.93 55.0511:00

Ra 90° 76.75 73.52 70.48 75.62 89.22
Ra   0° 34.09 32.87 31.80 32.90 39.71
Ra 45° 60.45 48.24 47.16 51.50 59.4111:30

Ra 90° 82.31 75.58 75.26 80.13 97.68
Ra   0° 35.42 33.96 32.99 34.56 41.30
Ra 45° 60.36 50.63 50.27 54.27 63.6612 : 00

Ra 90° 85.42 80.44 77.18 85.42 114.78
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�������HI���.+1��	.�*����� (����;� Rt) �;�

Time
Rake

40° 45° 50° 55° 60°

Ra   0° 36.73 35.05 34.31 36.10 44.13
Ra 45° 70.14 52.42 51.66 56.94 67.9813:30

Ra 90° 97.51 84.39 83.28 92.35 140.61
Ra   0° 38.01 36.18 35.40 37.72
Ra 45° 71.63 54.31 53.04 59.7114:00

Ra 90° 96.41 90.41 85.57 98.70
Ra   0° 39.24 37.30 36.68 39.24
Ra 45° 70.88 56.26 55.05 62.4814:30

Ra 90° 98.67 95.63 91.50 104.03
Ra   0° 40.56 38.46 37.89 40.80
Ra 45° 68.92 57.99 57.16 65.2515:00

Ra 90° 102.32 98.27 94.66 118.48
Ra   0° 41.80 39.58 39.16 42.51
Ra 45° 79.47 60.98 59.37 68.9015:30

Ra 90° 109.57 101.70 98.87 130.57
Ra   0° 43.20 40.88 40.38
Ra 45° 80.18 62.87 61.3316:00

Ra 90° 118.32 104.66 103.51
Ra   0° 44.41 41.89 41.84
Ra 45° 81.90 65.96 63.0916 : 30

Ra 90° 132.40 108.43 119.74
Ra   0° 45.66 42.63 42.86
Ra 45° 83.20 68.87 68.9217 : 00

Ra 90° 144.43 115.49 122.47
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���	�� � 4 �������	
������
������	
�� 3
�������HI���.+1��	�;�*I*/�H 45 ��L� (Universal Milling Machine) ����;�.	Q	�
�	/R�-H	0*1�
Feed = 0.8 m/min, Depth = 0.15 mm, Speed = 710 rpm

+���S*�
�� Ra Rt Rrms +���S*�
�� Ra Rt Rrms
1 3.90 32.49 4.88 20 6.88 80.22 9.48
2 3.99 35.50 4.95 21 7.02 83.17 9.61
3 4.01 38.12 5.03 22 7.35 85.68 9.93
4 4.13 40.13 5.36 23 7.69 90.34 10.29
5 4.27 43.39 5.39 24 7.99 92.25 10.50
6 4.41 46.05 5.73 25 8.38 95.06 10.96
7 4.64 47.44 6.04 26 8.50 97.00 11.67
8 4.80 50.66 6.42 27 8.86 100.89 12.40
9 5.04 52.28 6.77 28 9.14 115.47 13.05
10 5.23 55.11 6.90 29
11 5.47 56.38 7.02 30
12 5.59 59.63 7.33 31
13 5.75 60.55 7.76 32
14 5.94 62.50 8.04 33
15 6.11 68.88 8.44 34
16 6.26 70.74 8.76 35
17 6.49 71.99 8.93 36
18 6.56 74.67 9.28 37
19 6.70 76.21 9.37 38
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���	�� � 5 �������	
������
������	
�� 3
�������HI���.+1��	�;�*I*/�H 50 ��L� (Universal Milling Machine) ����;�.	Q	�
�	/R�-H	0*1�
Feed = 0.8 m/min, Depth = 0.15 mm.,Speed = 710 rpm

+���S*�
�� Ra Rt Rrms +���S*�
�� Ra Rt Rrms
1 3.79 30.38 4.61 20 6.71 81.33 9.40
2 3.88 34.56 4.80 21 6.95 84.65 9.74
3 3.95 38.10 4.96 22 7.11 87.31 9.96
4 4.09 40.04 5.22 23 7.38 90.87 10.38
5 4.18 42.22 5.40 24 7.59 94.20 10.66
6 4.33 45.01 5.66 25 7.87 97.46 10.96
7 4.57 48.13 5.87 26 8.03 99.22 11.25
8 4.79 50.24 6.02 27 8.44 101.95 11.71
9 4.92 53.55 6.33 28 8.86 109.79 12.00
10 5.06 54.82 6.54 29 9.10 111.87 12.94
11 5.27 56.38 6.81 30
12 5.32 59.53 7.06 31
13 5.51 61.40 7.35 32
14 5.60 63.69 7.50 33
15 5.76 68.95 7.94 34
16 5.89 70.51 8.26 35
17 6.01 73.09 8.73 36
18 6.28 75.60 8.99 37
19 6.49 79.01 9.17 38




