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Development of Monitoring and Statistical Process Control System
for Surface Roughness on CNC Turning Machine

Siripong Damrongthaveesak'™ and Somkiat Tangjitsitcharoen?

Abstract

The objective of this research is to integrate
the in-process monitoring system and the statistical
process control (SPC) to control the surface roughness
on CNC turning machine. The cutting force ratio between
the feed force (Fy) and the main force (Fz) is utilized
to predict the in-process surface roughness. The surface
roughness models consist of the cutting speed, the feed
rate, the depth of cut, the tool nose radius, the rake angle,

and the cutting force ratio. The experimental results show

2

that the surface roughness can be predicted and controlled
efficiently during the cutting by utilizing the proposed
system. The predicted surface roughness can be obtained
within an error of £10% obtained from 32 experiments.
The developed system will alarm the operators to change
the cutting conditions in order to reduce the defects
during the cutting when the predicted surface roughness

is out-of-process control.
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