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Design of Experiments to Analyze Factors Affecting the Main Function

of U-Shaped Plastic Shopping Bags
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Abstract - The objective of this research is to
study the related thickness for volume and optimal
time to use of three dimensions of High Density
Polyethylene (HDPE) plastic bags -small, medium
and large bags. The properties of bags are tested in
elongation and thickness using of TIS 1116-1992.
The application of an experimental design using
Central Composite Design is to analyze factors that
contribute to the elongation percentage of plastic
bags. The experimental factors are load-time and
thickness of bags. The results found that the
optimal thicknesses of small, medium and large
bags to suit their loads are 0.015, 0.020 and 0.025

millimeters. And, the maximum load time is more
than the standard 18, 18 and 9 minutes,
respectively (The average use time of a plastic bag
is 12 minutes). Furthermore, the elongations

conform to the requirement of TIS.

Keywords — Plastic bags, Plastic thickness, HDPE,
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Source DF SS MS Fo P-Value
Regression 5 379754 759508  4783.12 0.000
Linear 2 308880 419613 260258 0.000
A 1 132876 21.6502  1363.46 0.000
B 1 176004 184925  1164.59 0.000
Square 2 35.666 17.8331  1123.07 0.000
A*A 1 4.093 115437 726.98 0.000
B*B 1 31573 315734 1988.39 0.000
Interaction 1 35207 352074  2217.24 0.000
A*B 1 35207 352074  2217.24 0.000
Residual Error 33 0.524 0.0159
Lack-of-Fit 3 0.047 0.0157 0.99 0413
Pure Error 30 0.477 0.0159
Total 38 380.278
R? = 99.86% , Rf\dj = 99.84%
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Source DF SS MS Fo P-Value
Regression 5 114446 228891  52939.99 0.000
Linear 2 10691.1 22493 5202.16 0.000
A 1 5228.1 43512 10063.31 0.000
B 1 5462.9 38.73 895.82 0.000
Square 2 751.1 37555 868547 0.000
A*A 1 3313 52220  12077.11 0.000
B*B 1 41938 419.76  9708.13 0.000
Interaction 1 24 2.42 55.99 0.000
A*B 1 24 2.42 55.99 0.000
Residual 33 1.4 0.04
Error
Lack-of-Fit 3 0.0 0.01 0.20 0.898
Pure Error 30 14 0.05
Total 38 11446.0

R* = 99.99%, Rf\dj =99.99%
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Source DF SS MS Fo P-Value
Regression 5 22039.5 4407.90 7739.73 0.000
Linear 2 19824.4 1682.46 2954.19 0.000
A 1 5055.3 2997.13 5262.58 0.000
B 1 14769.1 20.22 35.51 0.000
Square 2 775.1 387.57 680.52 0.000
A*A 1 710.8 77432 1359.61 0.000
B*B 1 64.3 64.29 112.89 0.000
Interaction 1 1439.9 1439.92 2528.32 0.000
A*B 1 1439.9 1439.92  2528.32 0.000
Residual Error 33 18.8 0.57
Lack-of-Fit 3 33 1.10 213 0.413
Pure Error 30 155 0.52
Total 38 22058.3

R =99.91% , Ridj = 99.90%
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