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Pulp Quality Improvement for Ceiling Board Manufacturing by Taguchi Method
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Abstract

Paper pulp is the main mixture in the ceiling board production. Since at present the paper pulp has higher price,
this thesis had the objectives to find the factors affecting the paper pulp and to reduce the capital cost of the ceiling
board production. From the study of the paper pulp preparation process, the researchers emphasized on 3 quality-
determining machines, since they did it to get the quality as suitable. There were 6 main control factors - electrical
power value of the first quality-determining machine, of the second machine and of the third machine; pulp flowing rate
value of the first, of the second and of the third quality determining machine. Each factor had 3 levels. The researchers
used the design of the experiments with Taguci method, Orthogonal Array L18, to reduce the number of the
experiments and the analysis of the paper pulp quality from the response results - strength, length and the tearing
value of the paper pulp. From the experiments, it was found that every factor had the influence to the response result.
When the experiment was made for adjusting each variable value according the analysis result, the qualitative

response result was obtained and it could reduce time and energy in the paper pulp preparation process.
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SEC - P°Pn (4)
C . xFxK
Lfia SEC = Specific energy measurement [KWh/]
Pm = Power measurement [KW]

Po = No load power with water [KW]

Cs = Feed consistency
F = Forward stock flow [lite/sec]
F = factor
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1938 ﬂ%ﬁ'ﬂmia@ﬁunmﬁaﬂszmu e nihag
1 2 3
Pm1 (A) @i']ﬁ'lé’dvl,w#ﬁwaam%‘aaﬁmummmwm%adﬁ 1 60 150 - KW
Pm2 (B) Gi']ﬁ']é’ﬂﬂﬂ'r’uaam‘%‘aaﬁmummmwméadﬁ 2 60 150 250 KW
Pm3 (C) ﬁwﬁwé‘ﬂﬂﬂwaam%‘aar‘imuﬂqmmwm%‘aaﬁ 3 60 150 250 KW
F1(D) Fanmslnazasiaiasimuagoniniesasd 1 15 23 30 Liter/sec
F2 () @anmslnazasiedasmmnuagonniedasd 2 15 23 30 Liter/sec
F3 (F) Banmslnasasiedasmmnuagoniniedasd 3 15 23 30 Liter/sec
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AN NN 2 MINAFBINLARANZEN Orthogonal Array F18

Ex A B Cc D E F
1 1 1 1 1 1 1
2 1 1 2 2 2 2
3 1 1 3 3 3 3
4 1 2 1 1 2 2
5 1 2 2 2 3 3
6 1 2 3 3 1 1
7 1 3 1 2 1 3
8 1 3 2 3 2 1
9 2 3 3 1 3 2
10 2 1 1 3 3 2
1" 2 1 2 1 1 3
12 2 1 3 2 2 1
13 2 2 1 2 3 1
14 2 2 2 3 1 2
15 2 2 3 1 2 3
16 2 3 1 3 2 3
17 2 3 2 1 3 1
18 2 3 3 2 1 2
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Main Effects Plot for SN ratios of X

Data Means
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Main Effects Plot for SN ratios of Y
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Main Effects Plot for SN ratios of Z
Data Means
A B C
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g \
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AITFABAGN Pm1 320Uf 1 @0 60 KW,Pm2 326U 2 @a 150 KW, Pm3 SeeUfi 1 fia 60 KW, F1,F2 3260 3 @o
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30 Liter/sec uaz F3 526UM 2 fia 25 Liter/sec mﬂﬁaamﬂﬁqmmmﬁ'a NITeENRMANNINIINAITIARAN
Pm1 32@U7 1 fia 60 KW, ,Pm2 526Ul 2 A 150 KW Pm3 326Ul 1 fia 60 KW, F1 32@L7l 3 fia 30 Liter/sec,F2
52@UM 2 e 25 Liter/sec uaz F3 32@UN 3 69 30 Liter/sec @T{jgﬂﬁ 3 mnﬁaamﬂ@?@mmwL?iaﬂi:mis}ﬁﬁ@hmi
Snunauneasivuaen Pm1 s2eUM 1 @a 60 KW, ,Pm2 3:6Ufl 2 Ao 150 KW Pm3 3207l 2 Ao 150 KW, F1

326UR 3 @@ 30 Liter/sec, F2 uas F3 5=eUfi 1§ 15 Liter/sec
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Analysis of Variance for SNRAl, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
A 1 24.590 24.590 24.590 2.67 0.153
B 2 81.378 £1.378 40.689 4.41 0.066
C 2 52.777 52.777 26.388 2.86 0.134
D 2 2.209 2.209 1.104 0.12 0.88
E 2 0.829 0.829 0.414 0.04 0.956
F 2 19.837 19.837 9.918 1.08 0.399
Error € 55.297 55.297 9.216

Total 17 236.917

S = 3.03581 R-5q = 76.66% R-S5q(adj) = 33.87%
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Analysis of Variance for SNRA2, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
A | 7.865 7.865 7.865 9.64 0.021
B 2 60.833 60.833 30.416 37.29 0.000
C 2 37.890 37.890 18.945 23.23 0.001
D 2 3.370 3.370 1.685 2.07 0.208
E 2 6.014 6.014 3.007 3.69 0.090
F 2 5.475 5.475 2.738 3.36 0.105
Error 6 4.894 4.894 0.816

Total 17 126.340

S = 0.903137 R-5q = 96.13% R-Sgq(adj) = 889.
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5. &5
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Analysis of Variance for SNRA3, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
A 1 3.5918 3.5918 3.5918 23.46 0.003
B 2 19.9719 19.9719 9.9860 65.23 0.000
C 2 3.7797 3.7797 1.8898 12.35 0.007
D 2 1.1776 1.1776¢ 0.5888 3.85 0.08
E 2 0.572 0.572 0.2862 1.87 0.234
F 2 1.9417 1.9417 0.9709 6.34 0.033
Error 6 0.9185 0.9185 0.1531

Total 17 31:.9535

S = 0.391255 R-5q = 97.13% R-Sqg(adj) = 91.86%
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