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The Analysis of Machining Characteristics for Micro Channel based on Tool Configurations
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Fig. 2 Schematic of experimental set up
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(a)width= 120um,
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angle=5.5°
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Fig. 3 Manufactured Tools for experiments
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Table 1 Basic experimental condition

Cutting tool single crystal diamond
Cutting Method orthogonal cutting
Workpiece 6 :4 brass (15 x 15mm? )
Cutting speed 1,200 mm/min
oil mist No.9

Table 2 Experimental condition of tool width

Cutting tool Cutting depth (um)
(a) width= 80um, angle=5.5° 7.5 15 22.5
(b) width= 120um, angle=5.72° 5 10 15
21 A (mm?) 0.6 121 1.82

Table 3 Experimental condition of tool angle

Cutting tool Cutting depth (um)
(a) width= 60pm, angle=2.86° 10 20 30
(b) width= 80um, angle=5.5° 10 20 30
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(a) cutting area 0.6mm? (b) cutting area 1.21mm? (c) cutting area 1.82mm?
(tool width= 80pum, angle= 5.5°)

(d) cutting area 0.6mm? (e) cutting area 1.21mm? (f) cutting area 1.82mm?
(tool width= 120um, angle=5.72°)

Fig. 4 Comparison of machining surface with tool width
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(a) cutting depth= 10pm (b) cutting depth=20pm (c) cutting depth=30um
(tool width= 60pum, angle = 2.86°)

(d) Cuttlng depth— 10pm (e) cuttlng depth— 20pum (f) cutting depth=30pm
(tool width= 80um, angle = 5.5°)

Fig. 5 Comparison of machining surface with tool angle
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(a) cutting area 0.6mm? (b) cutting area 1.21mm? (c) cutting area 1.82mm?
(tool width= 60pm, angle= 2.86°)
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(d) cutting area 0.6mm? (e) cutting area 1.21mm? (f) cutting area 1.82mm?

(tool width= 80pm, angle= 5.5°)

Fig. 6 Comparison of cutting force data
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(a) cutting area 0.6mm? (b) cutting area 1.21mm? (c) cutting area 1.82mm?
(tool width=60um, angle=2.86°)

(d) cutting area 0.6mm? (e) cutting area 1.21mm? (f) cutting area 1.82mm?
(tool width=120um, angle=5.72°)

Fig. 7 Comparison of chip formation
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