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PITHAN THONGSRIPONG: DEFECTIVE REDUCTION IN EYE-GLASSES LENS
MANUFACTURING PROCESS WITH SIX SIGMA CONCEPT. THESIS ADVISOR:

ASST. PROF. NAPASSAVONG ROJANAROWAN, Ph.D., 238 pp.

This study suggests the way to reduce defects from eye-glasses lens manufacturing process by using
Six Sigma approach. Five phases of Six Sigma: Define, Measure, Analyze, Improve, and Control, were
employed to improve the lens manufacturing processes.

In the Define phase, problems, scope, and goals were identified. Two defect types were focused on,
which are US and PIT. In the Measure phase, the measurement system evaluation and verification were
performed. Then the key process input variables (KPIVs) were identified by brainstorming and organized by the
Cause-and-Effect diagram. After that, KPIVs were prioritized by applying Cause & Effect matrix and Failure
Mode and Effects Analysis (FMEA). In the Analyse phase, KPIVs were statistically tested. Then, in the
Improve phase, Design of Experiment (DOE) was applied to determine the optimum levels of KPIVs.
Regarding US defect, the optimum KPIVs levels were set at 47.9 Celsius Degree for NMP Temperature and
167 minutes for Raptex Cleaning Time. Regarding PIT defect, the optimum KPIVs levels were set at 5.6
Celsius Degree for Dew Point and 167 seconds for Cleaning Time. In the Control phase, the new operating
conditions were implemented to confirm the expected results and control plans were developed to monitor the
processes.

Regarding the improvement of US defectives problem, defective proportion in casting process is
reduced from 73,974 PPM to 51,163 PPM or 30.83 percent reduction, resulting in defective cost reduction of
844,026 baht per year. The sigma level is improved from 2.95 to 3.13. Regarding the improvement of PIT
defectives problem, defective proportion in coating process is reduced from 40,627 PPM to 22,655 PPM or
44.23 percent reduction, resulting in defective cost reduction of 904,434 baht per year. The sigma level

regarding the PIT defective proportion is improved from 3.24 to 3.50.
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