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57920722: MAIJOR: INDUSTRIAL ENGINEERING; M.Eng. INDUSTRIAL
ENGINEERING)
KEYWORDS: DESIGN OF EXPERIMENT/ CAR CIGARETTE LIGHTER SOCKET/
GALLING OF NUT TIGHTENING
NAPAPHAR LUEANGKASETCHAIL: AN IMPROVEMENT OF THE
PRODUCTION PROCESS FOR CAR CIGARETTE LIGHTER SOCKET. ADVISORY

COMMITTEE: BANHAN LILA, Ph.D. 86 P. 2016.

This research presents an improvement of a car cigarette lighter socket production
process. The Industrial Engineering (IE) techniques were systematically applied to indentify the
causes of problem. The countermeasures were set up. Experimental design, slide rail redesign,
adjustment of censoring pin probe were applied in order to solve the problems of galling nut and
bolt, spring washer not feeding and body and fuse unit assembly problems, respectively. The
implementation of these countermeasures indicated that defectives were decreased from 468 to 15
pieces per month. The frequency of machine stoppage was decreased from 705 to 16 times per
month which led to significant reduction of the waste in production time. Consequently, the
production rate has increased from 1,730 to 2,122 pieces per shift, and exceeded the production
target of 2,100 units per shift. Thus, it can be concluded that the methodology applied in this

research can efficiently solve the similar problem in the future.
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Analysis of Variance for NG (coded units)

Source DF SeqSS AdjSS AdjMS F
Main Effects 4 2739 2739 684.75 21343
Tighten 1 90.75 90.75 90.75 28.29
Loosen 1 36.75 36.75 36.75 11.45
Speed 1 0.75 0.75 0.75 0.23
Vacuum 1 2610.75 2610.75 2610.75 813.74
2-Way Interactions 6 52.67 52.67 8.78 2.74
Tighten*Loosen 1 1.33 1.33 1.33 0.42
Tighten*Speed 1 1.33 1.33 1.33 0.42
Tighten*Vacuum 1 33.33 33.33 33.33 10.39
Loosen*Speed 1 0 0 0 *
Loosen*Vacuum 1 16.33 16.33 16.33 5.09
Speed*Vacuum 1 0.33 0.33 0.33 0.10
3-Way Interactions 4 3.00 3.00 0.75 0.23
Tighten*Loosen*Speed 1 0.08 0.08 0.08 0.03
Tighten*Loosen*Vacuum 1 0.08 0.08 0.08 0.03
Tighten*Speed*Vacuum 1 0.75 0.75 0.75 0.23
Loosen*Speed*Vacuum 1 2.08 2.08 2.08 0.65
4-Way Interactions 1 0.33 0.33 0.33 0.10
Tighten*Loosen*Speed*Vacuum 1 0.33 0.33 0.33 0.10
Residual Error 32 102.67 102.67 3.21
Pure Error 32 102.67 102.67 3.21
Total 47 2897.67

Model summary
S=1.79118 PRESS =231
R-Sq =96.46% R-Sq(pred) = 92.03% R-Sq(adj) = 94.80%
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Analysis of Variance for NG (coded units)

Source
Main Effects
Tighten
Loosen
Speed
Vacuum
2-Way Interactions
Tighten*Vacuum
Loosen*Vacuum
Residual Error
Lack of Fit
Pure Error

Total

Model summary

S =1.63050

R-Sq = 96.24%

DF Seq SS
4 2739
1 90.75
1 36.75
1 0.75
1 2610.75
2 49.67
1 33.33
1 16.33
41 109.00
9 6.33
32 102.67
47  2897.67

PRESS = 149.397

R-Sq(pred) = 94.84%

AdjSS  AdjMS F
2739 684.75  257.57
90.75 90.75 34.14
36.75 36.75 13.82
0.75 0.75 0.28

2610.75 261075  982.03
49.67 24.83 9.34

33.33 33.33 12.54

16.33 16.33 6.14
109.00 2.66

6.33 0.70 0.22
102.67 3.21

R-Sq(adj) = 95.69%

suidlulegnsaiuaue mlddudwuun
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0.000

0.001

0.598

0.000

0.000

0.001

0.017

0.989
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S TOUNYUIAN  FOUWYUPEN  ANMSY  Vacuum  $WMIUNUFE (GTfyu)

1 1.8 1.5 40000 dirty 17
2 1.5 0.8 70000 dirty 24
3 1.8 0.8 40000 dirty 10
4 1.8 1.5 70000 dirty 15
5 1.5 1.5 40000 dirty 15
6 1.5 1.5 70000 dirty 19
7 1.8 1.5 70000 dirty 13
8 1.8 1.5 40000 dirty 18
9 1.8 0.8 70000 dirty 1

10 1.5 0.8 40000 dirty 2

11 1.5 0.8 70000 dirty 0

12 1.8 0.8 70000 dirty 1

13 1.5 0.8 40000 dirty 0
14 1.5 1.5 70000 dirty 2

15 1.8 0.8 40000 dirty 0
16 1.8 1.5 70000 dirty 0
17 1.5 1.5 40000 dirty 15
18 1.8 1.5 40000 dirty 20
19 1.5 0.8 40000 dirty 12
20 1.5 1.5 70000 dirty 19
21 1.8 0.8 40000 dirty 12
22 1.5 1.5 40000 dirty 21
23 1.5 0.8 70000 dirty 15
24 1.8 0.8 70000 dirty 16
25 1.5 0.8 70000 clean 0
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ATNNANUIN N-1 (@]I’E])

§iwui soumywdh  seumyueen CRRTTES Vacuum  $1UUNUIAY (§u)
26 1.5 0.8 40000 clean 1
27 1.8 0.8 70000 clean 1
28 1.8 0.8 40000 clean 3
29 L.5 0.8 40000 clean 1
30 1.8 0.8 70000 clean 3
31 1.8 L.5 40000 clean 1
32 1.8 1.5 70000 clean 2
33 1.8 1.5 40000 clean 13
34 1.5 1.5 70000 clean 18
35 1.5 1.5 70000 clean 15
36 1.8 0.8 40000 clean 16
37 1.5 1.5 40000 clean 18
38 1.5 0.8 40000 clean 17
39 1.8 1.5 70000 clean 10
40 1.8 1.5 70000 clean 15
41 1.8 0.8 40000 clean 1
42 1.5 1.5 40000 clean 3
43 1.8 0.8 70000 clean 1
44 1.5 0.8 70000 clean 1
45 1.8 1.5 40000 clean 2
46 1.5 1.5 70000 clean 2
47 1.5 1.5 40000 clean 0

48 1.5 0.8 70000 clean 1






