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Abstracts

The hard disk drive industry involves the production of very small parts in large
quantities, and during the quality inspection process, workers are required to operate microscopes
and carry out repetitive tasks. In addition, they have to work within changing shift patterns (both
day and night shifts), and this can lead to them experiencing physical and mental fatigue. This
research; therefore, aims to study: 1) the suitable work and rest periods required to minimize the
level of mental fatigue experienced by workers during the production process, 2) whether the
work shifts used affect the level of mental fatigue or not, and 3) whether the three different
quality inspection procedures used have varying impacts on the level of mental fatigue
experienced.

For the research design procedure, based on the Design of Experiment (DOE) technique,
the researchers focused on the three main factors, including the work-rest periods, working shift
patterns and quality inspection procedures used by the staff. In addition, the researchers used
values obtained from the CFF, from reaction times and from questionnaires in order to measure

the level of mental fatigue experienced by the workers, with two replications. After that,



Statistical analysis was conducted to a confidence level of 95%, using a paired t-test, an analysis
of the variance (ANOVA) and by plotting the interaction effect. From the results it can be
concluded that: (i) the three analyzed factors have an impact on workers’ mental fatigue levels,
and also that (ii) the lowest levels of mental fatigue experienced and the most suitable work and
rest period patterns occur, for the day shift when using a ‘Type 4’ pattern, which involves two
hours working and a ten minute break, and for the night shift when using a ‘Type 5’ pattern,
which involves two hours working and a fifteen minute break.

Furthermore, it was found that prior to working on both the day and night shift, workers
experience similar levels of mental fatigue; however, working during the day shift increases
mental fatigue levels more than working on the night shift. After resting, mental fatigue levels
decrease when working on the day shift more than when working on the night shift. From an
investigation of the quality inspection procedures factor, it was found that the low mental fatigue
levels occur for both the day and night shifts in pattern 3, when measuring using the CFF and
from values obtained by the questionnaire. When measuring the level of mental fatigue using
reaction time value, it was found that the quality inspection procedures pattern 1 experiences low
levels of mental fatigue during both the day and night shifts, but that the second work pattern

experiences the lowest level of fatigue during the day shift.



