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(Effects on the Rotational Error Metion of Air Bearing Spindle

in High Speed Milling)
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Abstract

In this paper, the machining characteristics of
high speed ball the
rotational error of high speed spindle using air

end milling affected by

bearing are investigated. The ecrror motions of a
spindle have generally influenced on the surface
roughness, the form accuracy, the tool life, etc. in
end milling. Experiments are carried out over a
wide range of rotational speeds(10,000-50,000rpm).
The rotational errors of the spindle are measured
by the gap sensor mounted on the spindle shaft at
various cutting speeds. The relations between the
surface roughness and the spindle error motion are
presented. Results show that the rotational accuracy
of the spindle directly affects the surface roughness
of the machined surface.

Key Words : High speed machining, Air bearing
spindle, Spindle error motion, Surface roughness
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Fig. 1 Cutting Experiment
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Table. 1 Cutting Condition

Workpiece Al6061
Carbide ball end mill
Tool (@6, 2flute, coated
__L“_with TiAIN)
Qperation Down milling
T Feed Rate 0.025mmy/rev
. . 104m/min(10,000rpm) ~
Spindle Speed 50 Oj j/ﬂ Il(io @;i)m)
Pick Feed 0.5mm
~ Depth of cut | 05mm
Cutting Environment Dry
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Fig. 2 Rotationaol error in each rotational
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Fig. 3 Lissajous figure
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