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Real Time Compensation of Machining Error Caused by Tool Deflection and Tool Wear
during Ball-End-Milling Process
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The use of a long, small-diameter ball end mill degrades the machining accuracy
of the metal mold because of deflection of end mill at the cutting point. Machining error due to tool
deflection and tool wear is a serious obstacle to processing the precision machining parts. The purpose
of this study is to propose a means of compensating for machining errors caused by the vibration and the
tool wear of an end mill at the cutting point. In cutting tests, static cutting forces during machining
with worn ball end mill were measured. Furthermore, dynamic cutting forces during machining at higher
speed were also measured, and the machining error was measured after cutting tests. It was found that
tool wear good relation with static cutting force, and the machining error estimated from the vibration
displacement calculated from dynamic cutting force using the frequency-response function obtained from
impact testing showed a good agreement with the height of the machined surface.
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Workpiece Material S50C Carbon steel
Type Ball-End-Mill
Tool Diameter mm 6
Number of teeth 2
Spindle speed N rpm 1000
Feed rate f mm/min 20 ‘ 40 ‘ 60
Pick feed P, mm 05
Type of cut Down milling
Radial depth of cut R mm 0~2.45
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