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ABSTRACT

This research aims to increase the Overall Equipment Effectiveness (%OEE) of
Zone 3 production area. Focusing on reducing waste that leads to low Overall
Equipment Effectiveness. We applied industrial engineering tools and techniques for
problem analysis such as cause and effect diagram ,graph. The researcher has divided
the study into 2 parts, which are the problem of low availability and low quality rate.
Because they are the two main problems in the present that directly affect the Overall
Equipment Effectiveness. In low availability part, the researchers have used lean
manufacturing tools Single-Minute Exchange of Die (SMED) to reduce downtime due to
product color changing. This study can reduce the downtime from 282 minutes / time
to 119 minutes / time, which reduces the time by 163 minutes / time or 57.80% from
the original time. If the machine has product color changing 1 time / shift and the
adjustment after product color changing 1 time / shift (average of adjustment after
product color changing is 145 minutes), Overall Equipment Effectiveness will increase
from 60.83% to 83.47% or increase up 22.64%. In low quality rates part, the researchers
have applied statistical tools as the Design of Experiments (DOE) to reduce black dot
waste. The study found that temperature in Zone 6 is the main factor that causes
black dot in the production of yellow 6-liter lubricant packaging. The higher zone 6
temperature, the product will have more black dots. After the researcher found the
suitable setting temperature which cause the lowest black dot and used it in real

production. We can reduce the black dot waste from an average of 9.86% to 2.60%.
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- M3Ugasnuning (Total Productive Maintenance, TPM)
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-~ - A nanduesesans (Net Operating Time)
UsgAnSamnsiiuAIes = y — (2.2)
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Probability Plot of Black dot
Normal - 95% CI
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Screening design model: Black dot versus Zone 2, Zone 3, Screen, After Screen, Zone 4,
Zone 5, Zone 6, Zone 7, Zone 8

Analveis of Variance

Source DF Adj S8 Adj M3 F-Value P-Value
Model 9 1917.2Z5 213.028 1.44 0,282
Linear 9 1917.2Z5 213.028 1.44 0,282
Zone 2 1 292,83 292,927 1.97 0,188
Zone 3 1 84.50 84.500 0,37 0,466
Screen 1 80.02 90.018 0. 61 0,452
Lfter Screen 1 410,89 410,.88% 2.77 0,124
Zone 4 1 1.14 1.142 0. 01 0,932
Zone 5 1 61.63 61.633 0.42 0,332
Zone & 1 818.46 818.4e2 5.32 0,033
Zone 7T 1 33.03 33.02¢6 0,22 0.6de
Zone 8 1 64.22 64.222 0.43 0,524
Error 11 1631.99% 148,362
Total 20 3549.,24

Model Summary
3 E-s2gq ER-sgladj) ER-sgipred)
12.1804 54,02% 16.40% 0.00%
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Main Effects Plot for Black dot
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Response Optimization: Black dot

Parameters

Response Goal Lower Target Upper Weight Importance
Black dot Target -0.0000000 0 52 1 1
Solution

After Black dot
Solution Zone 2 Zone 3 Screen Scresn Zons 4 Zone 5 Bone & Zone 7 Zone B Fit
1 160 160 170 120 200 210 130 250 250 0.7863%2

Composite
Solution Desgirability
1 0.984877
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1. | Melt Flow Rate (190 °C, 2.16 kg) 0.45 g/10 min

2. | Density 0.962 g/cm?

3. Vicat Softening Point @ 10 N, 50 °C/hr. 125 °C

4. | Melting Point 131 °C

5. | Tensile Strength @ Yield 330 kg/cm?

6. | Tensile Strength @ Break 350 kg/cm?

7. Elongation @ Break 1000

8. | Stiffness 10000 kg/cm?

9. | Flexural Modulus 15000 kg/cm?

10. | Notched Izod Impact Strength 12 (P)* | ke.cm/cm

11. | Durometer Hardness 65 Shore D
Environmental Stress Cracking Resistance, Fs

12. 60 hrs.
(Condition B, 25 % lgepal)

13. | Recommendation Extruder Temperature (Zonel-4) 165-190 °C

14. | Recommendation Die Temperature 180-195 °C

* P = Partial Break
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1. | Melt Index (190 °C, 2.16 kg) 17-37 g/10min
2. | Moisture Content 0.2 max %
3. | Pellet Per Gram 35-45
4. | Bulk Density 750-1050 g/l
5. Delta E 2.00 max
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YUANAERN ALV e iNaNARN LIV HIETHN
(nSw/as’) (DeAnALTYE) (aerivaLTea)
PP 0.90 200-290 20
LDPE 0.914-0.94 150-290 20
HDPE 0.95-0.98 190-290 20
PB 0.95 170-280 20
EVA 0.93-0.95 160-200 20
ABS 1.01-1.07 200-260 60
PS 1.054 200-260 20
HIPS 1.02-1.05 200-260 20
SAN 1.06 200-260 20
PPO, PPO/PS 1.06 250-300 80
PA12 1.02 240-290 60
PA11 1.04 240-290 60
PA6 3 230-260 80
PA66 1.14 260-300 80
PMMA i 9 210-270 60
pC 1.20 270-320 90
PSU 1.24 340-380 100
PEEK 1.265-1.32 370-400 165
PEK 1.32 350-390 150
PEI 1527 290-350 150
PBT =S 170-200 30
PPS 1.53 290-350 135
PETP 1.37 260-300 135 () , 20 (la)
PES 1.37 320-400 150
PVC 14 150-200 20
POM, copo (homo) 1.41(1.425) 190-240 80
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