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Study on control of Tool Life in End Milling Processes
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In order to perform high speed machining, it is important to develop a support system that

can monitor the machining process, and optimize machining conditions adaptively. In this

research, we propose a long-term monitoring scheme of the tool wear and a cutting force

control strategy. First, the cutting force is monitored only at every “check point” set on the

tool path. The federate profile is updated at every check point, such that the desired cutting

distance can be machined before reaching the end of tool life. The effectiveness of the

present approach is experimentally investigated by cutting experiments.
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Tablel Experimental conditions

Machine Vertical machining center

Tool (Al,TI)N coated sintered carbide
radius end mill, ¢ 6, 6 flutes

Workpiece SKD61 (HRC53)
Coolant Oil mist
Cutting direction Down cut
Tool extension 18 mm
Axis depth of cut 6 mm




Table 2 Machining conditions in tool wear tests

Spindle speed, Radial depth Feedrate,
Name .
min'! of cut,mm mm/tooth
C1 16,000 0.3 0.120
C2 16,000 0.5 0.080
C3 8,000 0.3 0.060
C4 8,000 0.3 0.079
C5 8,000 0.4 0.060
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Fig.1 Measured cutting forces until the end of tool life
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Fig.2 Estimated tool wear indices ,30
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Fig.3 Measured cutting forces with and without control
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