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Theoretical Estimation of Machined Surface Profile by Tool Alignment Errors
in Ball-End Milling

Y. J. Shin, K. T. Park, J. H. Lee, B. S. Kang(KIMM)

ABSTRACT
High speed milling process is emerging as an important fabrication process benefits include the ability to fabricate

micro and meso-scale parts out of a greater range of materials and with more varied geometry.

It also enables the

creation of micro and meso-scale molds for injection molding. Factors affecting surface roughness have not been
studied in depth for this process. A series of experiments has been conducted in order to begin to characterize the
factors affecting surface roughness and determine the range of attainable surface roughness values for the high speed
milling process. It has previously been shown that run-out creates a greater problem for the dimensional accuracy of
parts created by high speed milling process. And run-out also has a more significant effect on the surface quality of
milled parts. The surface roughness traces reveal large peak to valley variations. This run-out is generated by spindle
dynamics and tool geometry. In order to investigate the relationship between tool alignment errors and surface
roughness the scallop generating mechanism in the ball-end milling with tool alignement errors has been studied and
simulated. The results indicate that tool alignment errors have no significant effects on the dimension of scallops in

for flat planes.
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Fig. 1 Pick-interval and feed-interval scallops
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Table 1 Peak-to-peak values of scallops with eccentricity

Eccentricity[ym] 0 5 10 15
P-P value[ym] 2.66 2.51 2.39 231
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Fig. 2 Simulation of scallops
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