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A Study on Roundness Measurement by Three Point Method
with Stylus Type Pickups

Eung-Kyo Han, Man-Soo Choi, Byung-Ok Rho

ABSTRACT

Recently, in precision working, precision is in submicron. Therefore, when
we measure various finished goods in superfine measurement, because it is re-
latively difficult to disregard effect of surroundings, these effect of surroundings
must be compensated or canceled.

In this study, for roundness measurement, three point method is researched
which is able to cancel the effect of rotation accuracy of axis and eccentricity
of workpiece. It is difference between this three point method and traditional
three point method whose measuring apparatus have three movable pickups posi-
tioned with angle and between the pickups. As a results, when rotation
accuracy of axis is varied from 0.02¢m to 0.05um the width of variation of
measured roundness is 0.04um.

And, when eccentricity of workpiece is varied from 0 to 4um, the width
of variation of measured roundness is 0.005um. These error width are disregard-
able because they are in 10% of measured roundness.

Therefore, by this three point method, the effect of rotation accuracy of

.axis and the effect of eccentricity of workpiece are canceled.

And we are able to select the angle between the pickups (¢ and 7 ) by

means of relation between Fk and K.
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NOMENCLATURE
a Magnification Ratio Pickup B to y(8): Y Directional Conponent of
Pickup A Radial Vibration
C. @ Amplitude of the kth Harmonic ¢ : Angle between the pickup A
Component in Fourier series and Pickup B
g’;%atréiifn of a Workpiece ¢x Phase of ktt_l Harmpnic .
Component in Fourier Series
N SC:rrinezutation Order of Fourier r(6): Distance between Center and
Contour in Age
b : I\élatgonigiccituignARatio of Pickup Sa I;)/Iie(::zla(sul;reg Analogue Signal from
Fk Mggnification Ratio of Am- sc Measured Analogue Signal from
plitude C:k Pickup C
0 Center of Pickups A, B, C SB Digital Signal from SB
O' : Rotation Center of Workpiece x(8) : X Directional Component of
ry : Radius of least square circle Radial Vibration
SB Measured Analogue Signal 8 : Rotation Angle of Workpiece
from pickup B 7 Angle between the Pickup A
SA Digital Signal from SA and Pickup C
sC Digatal Signal from SC R : The Position of Pickups where
the Outputs of Pickups are Zero
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