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Optimizing Condition for Manufacturing the Binderless Particleboard by

Response Surface Methodology

Chatree Homkhiew"” Surasit Rawangwongl’2 and Worapong Boonchouytanl’2

Abstract

Central composite design and response surface methodology were applied to study effect of conditions
in forming and to optimize a condition for manufacturing the binderless particleboard. The sample panels were
produced using a hot pressing machine. From the experiment, it was found that pressing time and temperature
significantly affected the internal bond strength, modulus of rupture and water absorption. With increasing the
pressing time and temperature clearly decreased the water absorption but increased the internal bond strength,
modulus of rupture. However, at very high pressing time and temperature it was also found that the internal bond
strength and modulus of rupture gradually reduced. In addition, regression models fitted of the internal bond
strength, modulus of rupture and water absorption were used to optimize the condition for manufacturing the
binderless particleboard with thickness 6 mm. The optimal condition found was the pressing time 25 minutes and
temperature 207 °C. Likewise, the binderless particleboard made with this condition had good mechanical and

physical properties that closely matched the model predictions.

Keywords : Binderless particleboard, Rubberwood flour, Experimental design, Response surface, Hot press
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Run  Uncoded variables Coded variables IBS (MPa) MOR (MPa) WA (%)

No. Pres. tim. Tem. X, x, Actual  Predicted Actual  Predicted Actual  Predicted
1 30 190 1 -1 0.89 0.91 15.4 15.0 61.2 56.7
2 20 200 0 0 1.30 1.30 17.9 17.2 49.7 54.0
3 20 214 0 1.41 1.22 1.28 15.2 14.3 41.0 41.0
4 10 210 -1 1 1.14 1.09 13.4 13.9 49.3 51.4
5 20 200 0 0 1.38 1.30 16.8 17.2 53.7 54.1
6 34 200 1.41 0 1.18 1.19 15.2 15.0 443 44.8
7 30 210 1 1 1.42 1.37 13.3 14.1 41.2 38.3
8 20 200 0 0 1.25 1.30 17.5 17.2 54.2 54.1
9 6 200 -1.41 0 0.96 0.98 11.1 11.3 69.4 63.4
10 20 200 0 0 1.30 1.30 17.3 17.2 53.6 54.1
11 20 200 0 0 1.27 1.30 16.7 17.2 50.9 54.1
12 10 190 -1 -1 0.87 0.89 10.7 9.8 70.2 69.9
13 20 186 0 -1.41 0.85 0.81 11.4 12.2 64.3 67.1

nuwLe: CCD fio Central composite design, Pres. tim. fio Pressing time, Tem. fio Temperature, IBS f Internal bond strength,

MOR 7® Modulus of rupture, WA fio Water absorption
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