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ABSTRACT

In the current Hard Disk Drive (HDD) market, the manufacturers were forced to drive
down the cost due to the emergence of a newcomer product of Solid State Drive (SSD); however,
HDD still hold some advantages of higher reliability and a lower price. In order to drive down the
cost of manufacturing HDD, all of the supply chain in manufacturing of HDD components were
requested to reduce the unit price including glass and aluminum substrate that are the main
components of the HDD. In the manufacturing of the glass substrate, reduction of scrap part
could be a mean to reduce the unit cost of production. The scrap occurred mainly when the inner
diameter size of the glass substrate was deviated the tolerance of the customer requirement.

Currently, the scrap ratio of the company in this study is about 0.5X.

The processes that related to the change of the inner diameter size of the glass substrate
were the hole making process, the hole polishing process, and the hardening process. In this
study, the change of inner diameter size due to the hardening process parameters was studied.
Multiple linear regression model of the change of the inner diameter size equation was developed
based on the 2" Full Factorial technique of the design of experiment (DOE). The four main

factors in the hardening process were parameter A, parameter B, parameter C and parameter D.



Results of this studies showed that parameter D and parameter C were the main effects
while the interaction effects between parameter B and parameter C with parameter D were also
strong. The derived prediction equation of the change of inner diameter in the hardening process
was used in practice and the improvement of the capability (Cpk) from 0.96X to 1.56X was

obtained as well as the scrap ratio was also reduced from 0.5X to less than 0.01X.



