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This research work aims to analyze the reliability in maintenance of the critical
instruments and machines in the steel manufacturing plant, including automatic thickness gauge in the
production line responsible for measuring thickness of the steel plates and Center Position Control (CPC)
machine responsible for controlling the position of the steel plates. According to the study of failure data of
the machines in all processes collected from year 2016 to 2018, it is found that the thickness gauge has the
highest total failure numbers of 287 failures and the highest failure time of 6,334.53 hours, followed by the
2™ Center Position Control (CPC), which has the total failure numbers of 62 failures and the failure time of
197.30 hours. The failure data is then analyzed by Weibull distribution. After that, the parameters and Mean
Time To Failure (MTTF) of the instruments and machines are determined and the appropriate maintenance
plan is further proposed to reduce the failure of the instruments and machines of the case study factory in the
steel industry. The results of reliability analysis showed that the thickness gauges (X-ray 1) and (X-ray 2)
had the average reliability of 0.66 and 3.92 percent, respectively, while the ECL 2 CPC had the average
reliability of 30.56 percent. Once the reliability has been determined, the maintenance cost and related costs
are then analyzed to determine the worthiness of the new machine investment, which is divided into the
reliability improvement and the investment of new machines. The analysis results showed that Option 3,
which is a replacement of new machines, had the lowest annual maintenance costs, or decreased by 98.30
percent when compared to the current maintenance costs, while the annual worth decreased by 94.52 percent
when compared to the current annual worth. Option 3 is therefore the most suitable option. The failure
modes of the machines and the maintenance cost, both the planned and unplanned maintenance, can be used
to improve the maintenance efficiency and to increase the reliability of the system, as well as the selection of

the most proper and worthwhile machine maintenance.

Student's signature Thesis Advisor's signature



