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ABSTRACT

In 2.5-inch hard disk drive manufacturing, one of significant processes is
defect detection in the pivot arm assembly line. Since a pivot arm is used for
controlling the position of the hard disk actuator, it is needed to operate precisely.
Usually, defect detection is performed by human that can cause the error due to the
fatigue. Therefore, the computer-based inspection is used to reduce the human error.

This research presents automatic defect inspection methods in pivot arm
assembly. The pivot arm defects considered in this research include the dent and
scratch at the coil, the suitable level of the adhesive for installing the coil, the proper
installation of the bracket, the gap in the adhesive for installing the bracket, and the
proper installation of the tube insulating the coil-wire. All experiments compare the
result with that from specialist inspection. First, at the coil area, there are two defects
called coil dent and coil scratch. Three classifiers including Bayes’ classifier,
multilayer perceptrons and support vector machine are used for detecting coil dent
and coil scratch. The support vector machine shows the best results among the three.
The second experiment is at coil-adhesive area. This adhesive level is inspected using
an algebraic operation. In the third experiment, the bracket installation is detected for
bracket-edge distance using Canny edge detection. The forth experiment is at the
bracket-adhesive area. The gap in adhesive is detected using the Bayes’ classifier. The
last experiment is at the tube. The tube installation is detected for improper setting by
using an adaptive thresholding. All experiments in this research show that the results
are close to those from the inspection by the specialist and the standard instruments.



