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Abstract

High-density polyethylene (HDPE) U-shape plastic bag manufacturing process always founddefects, which
occurred by uncertainties in the manufacturing process, especially, sealing and cutting process. These are
caused entrepreneurs need to bring those defects intorecycling process, whichincreases cost of production.
Moreover, recycling may not produce the same properties as using pure plasticresin. Thus, the objective of this
research is to studyproportion of recycled plastic resin which the plastic bags properties still conform to the
requirement of TIS 1116-2535 (1992) including elongation, thickness and seal strength. The application of two-
level factorial designs is to analyze factors that optimize elongation percent and seal strength for capacity weight
of plastics bags. The experimental factors are proportion of recycled plastic resin, seal temperature and film
feeding speed.The experimental results found that the optimal recycled plastic proportion of small, medium and
large plastic bags are 30%. Load are effected by seal temperature factor; 152, 140 and 140 °C, respectively, and
film feeding speed; 100, 100 and 80 piece per minute, respectively following the sizes of plastic bags. They
reveal mechanical properties of plastic bags in each size are not different from pure plastic bags and lead to cost

reduction approximately 33.3%.
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Source  DF SS MS F P
A 1 16.4430 16.4430  68.63 0.000
B 1 10.1442  10.1442  42.34 0.000
Cc 1 28.8906 28.8906  120.59 0.000
A*B 1 2.5921 2.5921 10.82 0.011
A*C 1 1.3225 1.3225 5.52 0.047
B*C 1 27.984  27.9841  116.81 0.000
A*B*C 1 14.7072 147072  61.39 0.000
Error 8 1.917 0.2396

Total 15 104.000

R-Sq = 98.16% R-Sq (adj) = 96.54%
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A*B 1 0.39062  0.39062 12.76 0.007
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B*C 1 473063 4.73063  154.47 0.000
A*B*C 1 0.14062  0.14062 4.59 0.064*
Error 8 0.24500

Total 15 9.62437

R-Sq = 97.45% R-Sq (adj) = 95.23%
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Source DF SS MS F P

A 1 50.0203  50.0203  104.92 0.000
B 1 7.4393 7.4393 15.60 0.004
Cc 1 0.4389 0.4389 0.92 0.365*
A*B 1 225388 225388  47.28 0.000
A*C 1 0.7268 0.7268 1.52 0.252*
B*C 1 7.0889 7.0889 14.87 0.005
A*B*C 1 1.1289 1.1289 2.37 0.162*
Error 8 3.8138 0.4767

Total 15 93.1956

R-Sq = 95.91% R-Sq (adj) = 92.33%
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Source DF SS MS F P

A 1 1.15562  1.15562  52.83 0.000
B 1 0.22563  0.22563 10.31 0.012
Cc 1 2.80562 2.80562  128.26 0.000
A*B 1 0.10563  0.10563 4.83 0.059*
A*C 1 0.00062  0.00062 0.03 0.087*
B*C 1 1.89062  1.89062  86.43 0.000
A*B*C 1 2.64063 2.64063  120.71 0.000
Error 8 0.17500  0.02187

Total 15 8.9997

R-Sq = 98.06% R-Sq (adj) = 96.35%
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Source  DF SS MS F P

A 1 292.838 292.838 32.82 0.000
B 1 30.443 30.443 3.41 0.102*
Cc 1 35.017 35.017 3.92 0.083*
A*B 1 49.175 49.175 5.51 0.047
A*C 1 143.101  143.101  16.04 0.004
B*C 1 16.790 16.790 1.88 0.207*
A*B*C 1 153.698  153.698 17.23 0.003
Error 8 71.378 8.922

Total 15 792.439

R-Sq = 90.99% R-Sq (adj) = 83.11%
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Source DF SS MS F P

A 1 20.7025 20.7025 54.84 0.000
B 1 0.0100 0.0100 0.03 0.875*
Cc 1 6.0025 6.0025 15.90 0.004
A*B 1 0.9025 0.9025 2.39 0.161*
A*C 1 0.2500 0.2500 0.66 0.439*
B*C 1 2.4025 2.4025 6.36 0.036
A*B*C 1 0.3600 0.3600 0.95 0.057*
Error 8 3.0200 0.3775

Total 15 33.6500

R-Sq = 91.03% R-Sq (adj) = 83.01%
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