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Parameter Setting for Seal Process of the Rice Packaging
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Abstract

Rice is the main agricultural product of Thailand that has been produced for distributing in various
formats. A 5-kilogram bag of rice is hugely popular in the consumer market, which is worth up to 20,000
million baht. Many manufacturers increased production to meet customer needs. However, the quality of
the packaging is a major obstacle to productivity. It is found that defects of two types of rice bags, a thick

bag with 110 +12 pym and a slim bag with 90 +20 uym are a torn seal, non bonding seal, and folded seal.
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This totally causes 80.26 percent of waste. The problem is, therefore solved by studying the production
line and then writing in a cause and effect diagram to find out causes. F88/F88M -06 standard test
method for seal strength of flexible barrier materials or ASTM is also used instead of the testing by
human that cannot provide accurate value or standard value. In addition to factor screening by
brainstorming, it shows that factors affecting the seal strength are the thickness of bags, heating time,
and pressing time with blowing cold air. The experimental design is a 33 full factorial design and
repeated three times for each level. The findings reveal interaction of thickness with heating time,
thickness with pressing time and blowing cold air, heating time with pressing time and blowing cold air,
and all three main factors significantly affect to the seal strength at the level of 0.05 {#t= @LOS].

The appropriate parameters are set to test to confirm that there is no waste. The average seal strength

at four testing points is 9.53, 9.11, 4.22, and 3.62 kgf/25.4 mm. width.

Keywords: Design of Experiment, Parameter Setting, Seal Strength
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Factor Type Lewels Values
Thickness fixed 3 120, 12z, 125
Heat Time  fixed 3 0.55, 0.65, 0.75
Press Time fixed 3 0.4, 0.5, 0.6

Analysiz of Variance for Seal Strength

ANOVA: Seal Strength versus Thickness, Heat Time, Press Time

dource DF 33 i) E P
Thickness 2 0.48687 0.24343 53.79 0.029
Heat Time 2 0.92836 0.46466 7.24 0.002
Press Time 2 0.30121 0.15060 2.34 0,108
Thickness*Heat Time 4 0,54093 0.13524 2,11 0.093
Thickness®Press Time 4 0.44866 0.1l1e6 1.74 0,155
Heat Time®Press Time 4 0.15839 0.03985 0.62 0.650
Thickness*Heat Time*Press Time § 0.41310 0.0516d 0.80 0.602
Error 54 3.46807 0.06422

Total §0 6.74562

% = 0.253423 R-%q - 48.59% R-Sgladi) = 23.83%

Eﬂﬁ 10 Namﬁmsw:vﬂ‘mmLLﬂsﬂsmmaaqmm (h”u,qa)

Presz Time E£ixed

Factor Type Levels Values
Thickness fixed 8 126, 127, 125
Heat Time fixed 3 0.6, 0.7, 0.8

3 0.4, 0.5, 0.8

Analysis of Variance for Seal Strength

ANOVA: Seal Strength versus Thickness, Heat Time, Press Time

Jource DF 53 ns )3 13
Thickness 2 1.00323 0.50162 2.25 0.000
Heat Time 2 0.285904 0.14452 3.53 0.038
Press Time 2 0.z081% 0.10458 2.55 0.087
Thickness*Heat Time 4 0.54898 0.13724 3.35 0.018
Thickness*Press Time 4 0.5802% 0.14507  3.54 0.012
Heat Time*Press Tiue 4 0.16231 0.04058  0.99 0.420
Thickness*Heat Time*Press Time & 0.66957 0.08370 Z2.04 0.058
Error 54 2,21073 0.04094

Total 60 5.67334

5 = 0.202335 PR-8q = 61.03% R-5g(ad)) = 42.27%

e 09179 (11ng9) - Jadundn (anumm
LaZIIANANNTaW) WaNIENLIM 2 19 (AN
RUINULI8TAUTO% AMURBINLLIAINALSE
whastfu raranuianiuainauaziiiauie)
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Strength

ANOWA: Seal Strength wersus Thickness, Heat Time, Press Time

Factor Ty¥pe Lewvels Values
Thickness fixed 3 100, 105, 110
Heat Time fixed 8 M35 0:35; D558
Press Time £fixed 3 0.45, 0.55, 0.65

Analysis of Variance for Seal Strength

Eﬂﬁ 9 Namﬁmswm‘mmLLﬂsﬂsmmaaqmm (dhng)

e novw (Fus) - Tadman (A1NUMI uaz
anauian) @1 Seal  Strength \Hiasanien
P-Value < 0.05 agsbsfianuiiafaryondidnnng
Boiu 90% WU uazeanIenuian 2 ady
(ANMURWINDLIANANTaU) an9lNadad Seal

Strength fiasanilen P-Value < 0.10

Source DF 55 H3 F B
Thickness 2 4.5618 Z.2803% 54.15 0.000
Heat Time 2 0.3725 0.1862 4.42 0.017
Press Time 2 0.z2z281 0.1130 2.68 0,077
Thickness*Heat Time 4 25.9421 6.4855 153.96 0.000
Thickness*Press Tine 4 0.8258 0.z064 4.5%0 0,002
Heat Time*Preas Time 4 0.7619 0.1905 4.52 0.003
Thickness*Heat Time*Press Tine g 1.1784 0.1470 3.49 0.003
Error 54 2.2747 0.0421

Total 80 36.1412

5 = 0.205243 R-Sg = 93.71% R-Sg(adj) = 90.68%
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ANOVA: Seal strength versus Thickness, Heat Time, Press Time

Factor Ty¥pe Levels Values
Thickness fixed 3 100, 105, 110
Heat Tine fixed 3 0.3%. B.49%, 0.5%
Press Time fixed 3 0.67, 0.87, 0.99

Analysis of Variance for Seal Strength
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Thickness R wiaw (fwg9) whaw (fwga) (@4) (kgfi25.4

(um) (thng) whaw (hnga) Heat Time Press Time mm. width)
Heat Time Press Time (el‘mﬁ) (el‘mﬁ)
(Gwf) (Gwf)
1 110+10 0.70 0.60 0.65 0.50 - 9.53/9.11
2 90+20 0.35 0.55 0.42 0.67 - 4.22/3.62
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