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Abstract: In order to analyze the lapping quantity of four-shaft-ball lapping machines, a mechanical
model was developed when the machine was in operation,and the geometric relation of the four lapping
cups in space positions and the movement relation between the machining sphere and the four lapping
cups were analyzed. Then, the velocity vector of relative machining sphere at one point of the lapping
cups was obtained. An analyzing model for the lapping machine to realize uniform lapping on a ball
surface was set up based on the Preston equation. And the Matlab software was used to conduct the
simulation analysis of the lapping quantity on the unit time. By taking a discretized revolution angle as
the variable and setting its intervals for 0. 01°, the lapping uniformity was evaluated with the variance.
The analzed results show that the lapping uniformity has linear relationship with the angle speed.
When the cups change the phase angle of the turning direction as 90°, the variance is the smallest, It
suggests that by changing the running direction of four cups continously,a excellent lapping uniformi-
ty can be obtained. Using the four-shaft-ball lapping machine is a quite effective method in high-preci-
sion machining.
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Fig.1 Diagram of four-shaft-ball lapping machine
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(a) Geometrical model of four-shafts-ball lapping ma-

chine
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Fig. 2 Geometrical relation of four-shaft-ball lapping

machine

P 3 oA ] o

Fig. 3 Space drawing of site of four-shaft
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Fig. 4  Relative motion relations of lapping cup and

sphere
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