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ABSTRACT

This aim of this research is to apply of a measurement system analysis technique for
analyzing the capability of cleanliness measurement process of hard disk drive arm using Liquid
Particle Counting (LPC) technique; is the commonly use in the cleanliness measurement in hard
disk drive industry. First we analyzed the capability of the LPC measurement with the gauge
repeatability and reproducibility (GR&R) study. The nested GR&R experiment was used to
analyze this measurement. The %GR&R from the study was 66.8% that was unacceptable
because it exceeded 30% according to the AIAG measurement system analysis criteria. The result
of experiment showed that this measurement system must be improved. After that the cause and
effect diagram is used to identify the sources of measurement variation. The cause effect diagram
was analyzed from the four main sources of variations. There were method, operator, part and
environment. Next the Taguchi design of experiment (DOE) technique was used to find the
optimal condition of the LPC measurement method. The control factors of this experiment were
the container type and the position of sample. The noise factor was the different of 2 operators.
The optimal conditions from Taguchi experiment were the type of container which are Pyrex and
the position of sample which is at the bottom that the operators were not found significant in this
measurement study. Then we analyzed the capability of the LPC measurement again with the
improved condition from the cause effect diagram and Taguchi DOE. The second nested GR&R

study was run with the same as the first experiment.



The %GR&R from the second experiment was 11.07% achieving the AIAG standard
criteria. It shows that the LPC measurement process after improvement was acceptable.

Finally we analyze the long term of LPC measurement with the stability study. The
continuous LPC measurement with the same condition was run for 2 months. The result shows
that all collected data was under control limit in R chart and the stability index was 1.59%. So it
shows that the LPC measurement process of product A was acceptable in both short term and

long term analysis.



