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A Study of Surface Roughness Prediction using Spindle Displacement

H. K. Chang(Mech. and Aero. Eng. SNU), D. Y. Jang(Ind. and Info. Sys. Eng. Dept., SNUT),
D. C. Han(Mech. and Aero. Eng. SNU)

ABSTRACT
In-process surface roughness prediction is studied in this research. To implement in-process prediction, spindle
displacement is introduced. Machined surface’s roughness is assumed to be expressed in terms of spindle displacement. In-
process measurement of spindle displacement is conducted using CCDS (cylindrical capacitive displacement sensor). Two
prediction models are developed. One is simple linear model between measured surface roughness and values by spindle

displacement. The other is multiple regression model including machining parameters like spindle speed, fee rate and radial
depth of cut. Relation between machined surface roughness and roughness by spindle displacement are verified.

Key Words : Surface roughness (2B E9), End milling (A= 3), Displacement sensor (*H$414]), Spindle
displacement (5% $)
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Table 1 Linear regression model surnmary
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Fig. 2 Measured vs. predicted R,
of linear regression model
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Table 2 Multiple regression model summary
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Fig. 3 Measured vs. predicted R,
of multiple regression model
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