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JATENIPHAT AREERASPITAK : DEFECT REDUCTION IN ZINC NICKEL
COATING PROCESS: A CASE STUDY OF AUTOMOTIVE PART INDUSTRY COMPANY.
ADVISORY COMMITTEE: RUEPHUWAN CHANTRASA, Ph.D. 2025.

The objective of this research is to reduce defects of an automotive fuel rail in the
zinc-nickel electroplating process of the case study factory by the application of Failure Mode and
Effects Analysis (FMEA) method. The research began with the collection of data related to
defects in the process. It was found that the four most significant defects were 1. black stains on
workpieces, 2. chemical stain, 3. coating thickness out of standard and 4. rust on workpieces. A
root cause analysis was conducted using a cause-and-effect diagram and the identified causes
were evaluated using FMEA to calculate the RPN values more than 100, indicating that corrective
action was required. These factors were 1. damaged workpiece-hanging jigs, 2. deteriorated jig
frame, 3. leaking plating tank roof, 4. imbalanced chemical solutions, 5. zinc-nickel concentration
lower than the control specification. Corrective measures were implemented, including redefining
the tool life of jigs from 4 months to 3 months, replacing fixture points jig parts on monthly, and
setting new limiting used of carbon brushes to 250 cycles. Roofs for workpiece holders were also
re-designed, a new standard zinc concentration for the plating bath was established, and a new
zinc supplier was selected based on the highest dissolution rate. Before the improvements, in
2022, there were 42,215 defective pieces out of 376,785 total pieces produced, accounting for
11.2% defect rate. After the improvements, defects were decreased to 6,759 pieces from 439,427
produced, accounting for 1.6% defect rate. This led to an annual cost saving of 2,102,000 baht for
rework and a reduction in maintenance costs for the plating tank roofs from 387,500 baht per year
to 40,000 baht per year. Additionally, the roof maintenance time per machine was reduced from

30 minutes to just 15 minutes.
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