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ABSTRACT

The purpose of this study is to reduce the total number of vacuum bags with surface
defects exceeding specification limits by applying the design of experiment. The problem arose
from inappropriate parameter settings of the film-blowing machine used in the production of
vacuum plastic bags. The relevant parameters include the feed rate, the melt temperature at
the film-forming die, and the melt temperatures of three extrusion screws. The study used 2
factorial experiment design to identify the optimal parameters of the film-blowing machine. The
results revealed that all the parameters exhibited main and interaction effects on surface defects
of the product. The optimal parameter settings were determined as follows: a feed rate of 485
kg/h, melt temperature at the film-forming die of 205°C, and screw melt temperatures of 185°C,
200°C, and 195°C, respectively. When these optimal conditions were implemented in the actual
production, the nonconforming products with surface defects exceeding specification limits
decreased by 11.04% compared with the pre-improvement process. The findings confirm that the
systematic application of factorial experimental design can effectively enhance product quality
and improve process consistency in the vacuum plastic packaging industry, thereby supporting

sustainable quality improvement in manufacturing operations.

Keywords: Factorial experimental design, Defect, Process improvement, Vacuum bag
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dvdSwasan 2 W1iwmes A x E 1 6.01 6.01 45.88 0.00
dswasin 2 Wimes B x C 1 3.54 3.54 27.05 0.00
dndnasiy 2 wisndimes Cx E 1 1.64 1.64 12.53 0.00
dvdSwaTin 2 W1imes D x E 1 4.97 4.97 37.97 0.00
dvswasan 3 Wfmes Ax B x C 1 2.45 2.45 18.72 0.00
dnowasam 3 W1sdmes Ax B x E 1 0.60 0.60 459 0.03
dvdwasin 3 W1lmes Ax D x E 1 5.55 5.55 42.40 0.00
Byduwasiy 3 W1 fiweas A x C x D 1 1.98 1.98 15.13 0.00
dvdwasan 3 W1iwmes Ax C x E 1 2.97 2.97 22.69 0.00
dvdwasan 4 W1imes AxBx Cx D 1 2.97 2.97 22.69 0.00
vdwasiy 4 nsimes AxBx Cx E 1 4.16 4.16 31.78 0.00
dvdSwasan 4 W1iwes AxBx D x E 1 1.56 1.56 11.92 0.00
dndnasIu 4 W151dwes Ax Cx D x E 1 3.54 3.54 27.05 0.00
MdNaTIN 5 W15Tmes AxBxCx D xE 1 2.86 2.86 21.87 0.00
AvAAAAeY (Error) 12800  17.30 0.14
Ha3u (Total) 159.00 207.11
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Residual Plots for IR

Normal Probability Plot Versus Fits
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Pareto Chart of the Standardized Effects
(response is IR, o = 0.05)
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X a e | @ a A a = o a a
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QIANTATYE AIUAIAU LARIHININGA 7
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d = 0.91958
_____________ 7 I - S p——

AN 7 NFUATIENTEAUNISIANB ST LT EY

ansvAdeUALLAgiofuS N WethAmsdwesfmngaululdlunsudeiidumanadin
meldanmundeunsviinusiuasvagoursessmiuuindndast Tnefudeyafifedududiuo
30 Hu KaMTIAT RN TAARANAdEU Z-Value WU -14.42 uazen P-Value Wiy 1.00 Saweusu
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