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ABSTRACT

The aim of this research is to apply the Cleaner Technology concepts in the arm coil
assembly process of hard disk drive manufacturing as to categorize issues of the problems, to
identify causes of problems, to produce a Cleaner Technology proposal and to implement
industrial engineering techniques for problem solving. The research began by collecting data on
raw material uses, energy, chemicals and defects. A pre-assessment on technical, economic and
environmental impacts was, then, conducted; and the results of the significance of the problems
were concluded in a descending order as follows: arm coil defect, electricity, epoxy, metal
material, clean cloth, foam swap, Isopropyl alcohol substance and arm coil material, respectively.
Finally, a further assessment on the significance of the problems, a feasibility of the proposal, a
proposal of solution and implementation were carried out, and the results can be summarized as
below.

The incidence of Arm coil defects can be divided into two categories. First, the incidence
that occurs during the process which, in turn, cause defectiveness to work pieces. This problem
was solved by temporary process stoppage through worker involvement, using the visual control
technique, which when the light alert switches from green to red, representing an incidence,
workers will participate in an improvement, and this activity reduced the instance of epoxy-
stained products from 0.41% to 0.025%, thus reduce internal failure cost 2,193X, Baht per month.
The second incidence occurs outside the process; defects caused by other processes which, when
feeding raw materials into the production process, generates further defects. The solution to this
problem was to reduce the external defects through rearrangement of worker position, using the

ECRS technique, to inspect arms prior to feeding into the process, thus eliminating defects after



arm coil assembly from 0.48% to 0.15%, and also helping to simplify defect detection. The
outcome of utilizing this technique was that reduce internal failure cost 4,107X, Baht per month
were able to be saved.

The use of electricity can also be divided into two issues. The first issue is the
insufficient use of the ovens. This problem was solved by changing the conveyor belt speed from
170 to 180 mm per minute, and the result was that the productivity increased from 533
pieces/hour to 557 pieces/hour, without affecting product quality, thus increasing products of
5,412X, Baht per month in value. The second issue is a lack of aiding equipment in the
production process. The solution to this problem was to design saving energy equipment, in
which the lower layer was used for epoxy curing and the upper layer was used for insert part. By
doing so, the designed equipment contributed to an increase of the work pieces from 270 pieces to
300 pieces, and allowed one of the ovens to be turned off, thus saving 90,604 Baht per month in
electricity.

Finally, utilization of epoxy and isopropyl alcohol substance are related to quality; the
arm coil bonding force. A study into a design of engineering experiment, using a 2" factorial
design with two replications, was conducted in order to screen four factors, these being: isopropyl
alcohol substance, using V process, epoxy quantity and air pressure, with the outcome
representing the arm coil bonding force, and the results showed that the significance to the
confidence level of 95% are factor B, using V process, factor C, epoxy quantity, and interaction
between B and C. The V process is a qualitative variable that provided the bonding force higher
than not using V process. The study into an appropriate condition found that the factors,
comprising of not cleaning arms with isopropyl alcohol, using V process, and filling epoxy
middle level during arm coil assembly, when experimented in the process, produced the best
result of the arm coil bonding force without adversely affecting product quality. This resulted in
savings in 186,208 Baht per month from the cancellation of isopropyl alcohol use, and in 127,880
Baht per month from the reduction of epoxy from R1 mg to R2 mg. The outcome of the
production process improvement was that total costs of 404,692 Baht per month were able to be

saved.



