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A study on the tool deflection shape using high speed camera
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Abstract : The object of this study is a manufacture of buff die using CAM systems. Systems are consist of AutoCAD,
CAM software and CNC milling machine. CAM software is purpose of G-code generation for CNC programming. Then
CAM software and CNC milling machine are connect to RS-232-C cable for networking.
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1 Detained specification of micro

machining system
X. Y-axis: 600, Z-axis: 200
(resolution: 0.1 zm)

Table

Traveling rage [mm]

Accuracy [/m] X, Y-axis: 0.1, Z-axis: 2

Repeatability [¢m] X, Y, Z-axis: 0.2

Max. velocity [mm/s] | X, Y-axis: 200, Z-axis: 100

Static radial load [kgf] | Min. 6

Rotational speed [rpm] | Max. 100,000
Max. 0.7

Spindle run-out [cm]

Oil-mist [cc/shot] 0.05

Fig. 3 Installation of the high-speed camera
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Table 2 Cutting conditions

No Feedrate Cutti113g Vol. Cutting depth RPM
) (mm/min) (mm”/min) (fem) (rev/min)
1 200 1.6
2 240 1.92
3 280 2.24 40 30,000
4 320 2.56
5 360 2.88
Tool: ®200m 2-flute flat endmill
Workpiece material: SM45C (W25mm, D40mm, H40mm)

_40um

Fig. 5 Cutting process in experiments

Tool shape in non-cutting step Tool shape in cutting step
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Deflection angle = Angle  — Angle,

Fig. 6 Definition of tool deflection angle
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(b) In cutting process
Fig. 8 Tool deflection angle
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Fig. 9 Variation of tool deflection angle with
cutting volume
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