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54520449: MAJOR: INDUSTRIAL ENGINEERING; M.Eng.
(INDUSTRIAL ENGINEERING)
KEYWORDS: INSPECTION SYSTEM/ INJECTION PROCESS/ SAMPING PLAN
SATAPRON BOONPHOTHONG: AN IMPROVEMENT OF QUALITY
INSPECTION SYSTEM IN A PLASTIC INJECTION PROCESS. ADVISOR: JAKRAWARN

KUNADILOK, Ph.D., 73 P. 2013,

This research was to improve the quality inspection system in a plastic injection
process. The objectives were to manage workforce efficiently and to reduce customer complaint
rate to be iess than 0.15%. The encountered problems occurred in three phases of the inspection
system. First, operators were unable to detect nonconforming preblems when producing
unassigned parts before starting a mass production. Second, workloads of the in-process
inspection were unbalanced comparing to the workloads of the other production stages. Third, the
sampling plan for outgoing inspection was ineffective in terms of the defect detection ability. To
solve these problems, the statistical techniques were applied to evaluate the process capability and
performance of the sampling plan. Corrective actions were performed by using master sample
parts for helping in decision and judgment of the operators during the first production part
inspection. The sampling plan for in-process inspection was redesigned based on the process
eapability and the customer specification to reduce the workloads of the inspectors. The sampling
plan for outgoing inspection was redesigned to decrease the accepting probability of the lots with
high portien of defective. The results revealed that the numbers of producing the unassigned parts
were decreased. The workloads between produetion and inspection were more balanced. The final
inspection systern was able to deteet the nonconforming parts, therefore, the customer complaint

rate in quality problems was reduced to 0.05%.
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WUNNUANN 1

ar =
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Part No Santedt San¥ad
1 2 X . 1 2 X 8

1 93.955 | 93.951 | 93.953 | 0.004 | 93.954 | 93956 | 93.955 | 0.002
2 93.953 | 93.953 | 93.953 | 0.000 | 93.951 | 93.953 | 93.952 | 0.002
3 93.954 | 93.957 | 93956 | 0.003 | 93.952 | 93.957 | 93.955 | 0.005
4 93.952 | 93.953 | 93.953 | 0.001 | 93.951 | 93.953 | 93.952 | 0.002
5 93.954 | 93.951 | 93.953 | 0.003 | 93.955 | 93952 | 93.954 | 0.003
6 93.953 | 93.955 | 93954 | 0.002 | 93.954 | 93.957 | 93.956 | 0.003
7 93.953 | 93.954 | 93.954 | 0.001 | 93956 | 93.954 | 93.955 | 0.002
8 93.957 | 93.957 | 93.957 | 0.000 | 93.955 | 93951 | 93.953 | 0.004
9 93.954 | 93.951 | 93953 | 0003 | 93.952 | 93.956 | 93.954 | 0.004
10 93.951 | 93.952 | 93.952 | 0.001 | 93.952 & 93953 | 93.953 | 0.001
11 93.955 | 93.953 | 93.954 | 0.002 | 93.955 | 93.951 | 93.953 | 0.004
12 93.955 | 93.954 | 93.955 | 0.001 | 93.956 | 93.953 | 93.955 | 0.003
13 93955 | 93.953 | 93.954 | 0.002 | 93954 | 93956 | 93.955 | 0.002
14 93.956 | 93.952 | 93.954 | 0.004 | 93.956 | 93952 | 93954 | 0.004
15 93.955 | 93.951 | 93.953 | 0.004 | 93.952 | 93.955 | 93.954 | 0.003
16 93.956 | 93.955 | 93.956 | 0.001 | 93.956 | 93.958 | 93.957 | 0.002
17 93.955 | 93.955  93.955 | 0.000 | 93955 | 93.952 | 93.954 | 0.003
18 93.955 | 93.957 | 93.956 | 0.002 | 93.957 | 93.952 | 93.955 | 0.005
19 93,957 | 93.955 | 93.956 | 0.002 | 93.956 | 93.953 | 93.955 | 0.003
20 93957 | 93956 = 93.957 | 0.001 | 93956 | 93952 & 93.954 | 0.004

93.954 | 0.002 93.954 | 0.003
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Process Capability of 1.1
LsL 3 UsL
Process Data | ; [ [ within
LSt 122 i = == Overall
Target 12.3 ! ’ | " -
vl 124 | - i [ Patential (within) C apavaiy ]
Sample Mean  12.2475 [ J’—w | cp 7.41
Sample M 20 | l CPL 252
SD ev[Within)  0.00450143 CPy 11.29
Sth ev(Overall) 0.00444262 ! | Cpk  3.52
) | 0 verall Capability
! | Pp 7.50
| | PPL 3.56
PPU 1144
| f Pk 3.56
| i | Com  0.62
| | f
A
i \ { |
N U L
12.2112.24 12.27 12.30 12.33 12.36 12.39
0 bserv ed Performance Exp. Within Performance Exp. O verall Performance B
PPM < LS 0.00 PPM < LSL 0.00 FPM <LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > LUSL 0.00
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4 - s 4 o X o 2 ,
13190 3-6 afmgam‘sﬂi:muﬂummtm%Lnﬂmu’lum:mumiNammam Cavity 1

Cavity [
Defect 4 Hr 8 Hr 12 Hr 16 Hr 20 Hr
o (PPM) | Q'ty | Defect | Q'ty | Defect | Q'ty | Defect | Q'ty | Defect | Q'ty | Defect
1.1 0 800 0 1600 0 2400 0 3200 0 4000 0
1.2 0 800 1600 0 2400 0 3200 0 4000 0
2 0 800 0 1600 0 2400 0 3200 0 4000 0
3l 0 800 0 1600 0 2400 0 3200 0 4000 0
32 0 200 0 1600 0 2400 0 3200 0 4000 0
4 0 800 0 1600 0 2400 0 3200 0 4000 0
5 0 800 0 1600 0 2400 0 3200 0 4000 0
6 0 800 0 1600 0 2400 0 3200 0 4000 0
7 0 800 0 1600 0 2400 0 3200 0 4000 0
&.1 0 800 0 1600 0 2400 0 3200 0 4000 0
8.2 0 800 0 1600 0 2400 0 3200 0 4000 0
9.1 0 800 0 1600 0 2400 0 3200 0 4000 0
9.2 0 800 0 1600 0 2400 0 3200 0 4000 0
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Cavity 2
Defect 4 Hr §Hr 12 Hr 16 Hr 20 Hr

e (PPM) | Q'ty | Defect | Q'ty | Defect | Q'ty | Defect | Q'ty | Defect | Q'ty | Defect
[.1 0 800 0 1600 0 2400 0 3200 0 4000 0
1.2 0 800 0 1600 0 2400 0 3200 0 4000 0
2 0 800 0 1600 0 2400 0 3200 0 4000 0
3.1 0 800 0 1600 0 2400 0 3200 0 4000 0
3.2 0 800 0 1600 0 2400 0 3200 0 4000 0
4 0 80O 0 1600 0 2400 0 3200 0 4000 0
s | o 80| o |1600| 0 |2400| 0 |3200] 0 | 4000| 0
6 0 8OO 0 1600 0 2400 0 3200 0 4000 0
7 0 800 0 1600 0 2400 0 3200 0 4000 0
8.1 0 800 0 1600 0 2400 0 3200 0 4000 0
8.2 0 80O 0 1600 0 2400 0 3200 0 4000 0
9.1 | 0 800 0 1600 0 2400 0 3200 0 4000 0
9.2 0 800 ] 1600 Q 2400 0 3200 0 4000 0
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