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Fig. 4 Error in ball end mill machining
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Fig. 5 Swept volume in verification model

Fig. 6 Tool deflection in ball end milling
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Fig. 7 Chip volume per tooth
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Fig. 10 Schematic diagram of feed optimization

X 10~ 5(mm). Y : 10 ~ 15(mm)

11 Chip loads per tooth before controling

feedrate.
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Input

CAM Data Base & IT

+ Optimum cutting condition
-Tool selection
-RPM, feed, depth of cut
-Coolant

- Specific
coefficient

« Vibratory model
tool

- Geometric
machine tool

- Chipping
information

- Surface integrity information

cutting force

- Tool geometry

- NC Program of machine

error  map  of]

& tool wear

.

Virtual Machine Tool

- Geometric verification
-Over cut
-Under cut
-Surface topography
- Cutting force
- Dynamic verification
-Error prediction induced by cutting force
-Dynamic surface topography
- Chipping & tool wear prediction

.

Qutput

- Optimized & compensated NC program
-Feed rate optimization
-Error compensating coordinates
- Workpice geometry
- Surface roughness
- Surface integrity
-Residual stress
+ Tool changing time
- Cost of machining
-Cutting time
-Cost of tool & coolant
-Cost of power

Fig. 13 Schematic diagram of virtual machine tool in
the future
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