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Rotation Control of Air Turbine Spindle and Tool Wear Estimation
Tomonori KATO"

In this article, a disturbance-compensating and energy-saving rotation control method of an air turbine spindle
is explained. The method utilizes rotation feedback control with disturbance force observer. In order to realize
quick supply pressure control, a high precision quick response pneumatic pressure regulator (HPR), which has
been developed by the author and his group is used. In a former research, the superiority of the method is
explained by experimental results using an air power meter, which is a device to evaluate the energy
consumption of pneumatically driven elements. In this article, by applying the rotation control method to
milling experiment, an in-process tool wear estimation method is proposed. The possibility of the proposed

method is shown with some experimental results.
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Fig.1 Photograph of developed air turbine spindle
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Fig.2 Configuration of proposed rotation control system
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Fig.3 Block diagram of proposed rotation control system
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Fig.5 Tool trajectory in milling experiment

Table 1 Specification in milling experiment

Tool Ball end mill
Tool radius [mm] 1
Number of cutting tooth 2
Size (LxW=H) [mm] 300x150%30
Machine tool Rakuraku-mill 3V
Lubricated condition Semi-dry
Type of milling Down cut
Rotation speed N [min'!] 20,000
Axial depth of cut @z [mm] 02 0.15
Pick feed Pr[mm] 0.3 0.1
Feed rate f [mm/min] 2,000

Fig.6 Observed flank wear in milling experiment
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