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PROPERTIES OF ORIENTED STRAND BOARD

FROM ACACIA MANGIUM
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ABSTRACT

The study on types and resin content affecting to physical and mechanical properties of
oriented strand board from Acacia mangium, the results showed that strand size of Acacia mangium
should have average slenderness ratio at 188.98. Acacia mangium had pH average lower than Acacia
crassicarpa but more than Acacia aulacocarpa and Eucalyptus camaldulensi. Acid buffering capacity,
alkali buffering capacity and Acid-alkali buffering capacity were lower than Acacia crassicarpa, Acacia
aulacocarpa and Eucalyptus camaldulensis.

It found that resin types had effect to board properties by using pMDI and PF 7%. The
results showed that physical and mechanical properties using pMDI were better than PF. The amount of
resin affected to board properties using pMDI 7 and 10%, the results showed that physical properties
had similar value but mechanical properties had increase when resin content increase. The boards
were tested by JIS A 5908 - 1994 : Particleboards (Type 24-10), it found that physical and mechanical
properties of board using pMDI 7% and 10% were passed the standard but board properties using PF had
modulus of rupture, modulus of elasticity lengthwise at dry test, internal bond and screw holding power
were passed the standard.

The tested T—test compared mean of OSB using pMDI 7% and 10%, it found that board
properties were not significance at 0.05 level therefore using pMDI 7% is good for the cost in the

board production.

Key words : pMDI resin, Phenol formaldehyde resin, Oriented Strand Board (OSB), Acacia mangium.
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JIS A 5908 — 1994 : Particleboard (Type 24-10)
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Logs of Acacia mangium

Cutting to size 17-20 cm
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Steaming at 150 °C 2 hour
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pH Buffering capacity

Preparing to board

Figure 1. Wood preparation before fabrication.
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Take heat up to 100 °C

A 4

. 0
Cure of resin at 100 C |_._. - Control temperature at 100 °C 30 min

A 4
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Cure of resin at 80 C |-.-. - Decrease temperature at 80 °C 65 min

A 4

Step 1 Testing of viscosity every 20 min
NaOH 50%
A 4 18 g
Step 2 Testing of viscosity
v
. 0
Cure of resin at 75 C |-~~~ Decrease temperature at 75 °C 15 min
A4
Step 3 Testing of viscosity
P NaOH 50%
A4 38 g
Step 4 Testing of viscosity
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Figure 2. Process of Phenol formaldehyde synthesis.
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Table 1. Physical properties of pMDI and PF.

Order Detail pMDI PF
1 Appearance Dark brown liquid Dark brown liquid
2 Viscosities at 25 °C 250 cps 390 cps
3 Specific Gravity at 25 °C 1.23 1.19
4 Gel time - 22.87 min
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Strand of Acacia manoium OSB from Acacia mangium

Figure 3. Strand and Oriented Strand Board (OSB) from Acacia mangium.
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Table 2. Screen analysis on strands of Acacia mangium.

. Y
Average strand dimension
Slenderness ratio

Length (mm) Thickness (mm) Width (mm)

110.86 0.59 11.92 188.98

1/ Each average value was measured from 100 strand.

Figure 4. Measuring strands of Acacia mangium.
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Table 3. The analysis of pH and buffering capacity of Acacia mangium compared with Acacia

aulacocarpa, Acacia crassicarpa and Eucalyptus camaldulensis.

Acid buffering Alkali buffering Acid-alkali buffering
pH capacity, capacity, capacity,
Sample
Average milliequivalent milliequivalent milliequivalent

(x107) (x107) (x107)
Acacia mangium 5.19 4.94 2.55 7.49
Acacia aulacocarpa 4.57 13.57 8.63 22.20
Acacia crassiccmval 5.32 19.20 8.17 26.27
Eucalyptus camaldulensis’ 4.88 16.47 21.70 38.17

" Oonjittichai et al., 2007 * Oonjittichai , 2000
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Table 4. Properties of oriented strand board from Acacia mangium.

Properties
WA Bending strength test (MPa) 1B Screw  Density Moisture
Resin 1 24 1 24 Dry test Wet test (MPa) holding (kg/ms) content
content
hr  hrs  hr  hrs Lengthwise Widthwise Lengthwise Widthwise power (%)
(%) (%) (%) (%) MOR MOE MOR MOE MOR MOE MOR MOE ™N)
PF 7% 869 3412 1362 6363 29.17 6,395 7.35 1,060 10.74 2225 3.20 276 0.41 987.47  767.89 4.22
pMDI 7% 069 512 170 1328 68.79 8563  20.81 1,860  40.53 4975 14.52 1081 0.87 1647.67 799.32 6.26
pMDI 10% 1.21 455 175 1284 76.69 8,890 16.77 1946 5043 6357 1579 1048 1.24 145147 793.36 5.56
JIS A 5908-19%4 (24-10 type) - <20 - - >24 24000 =210 21,300 =212 - 25 - =03 =500  400-900 5-13
miuuﬂu'lﬁ'ﬁﬂﬁﬂu??&u 40-10 Tdnszdummn (UATTIFANT)
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Figure 5. The properties of oriented strand board from Acacia mangium using pMDI and PF resin.
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Table 5. T — Test compared mean propertie of oriented strand board from Acacia mangium using

pMDI and PF resin.

Levene’s Test for

Equality of variances

T-test for Equality of Means

Properties
F Sig. t df Sig. Mean
(2-tailed) Difference

TS 1hr Equal variances assumed 44.725 .000 3.558 16 .003 7.9967

Equal variances not assumed 3.558 8.018 .007* 7.9967
TS 24 hrs Equal variances assumed 28.502 .000 5.359 16 .000 29.0011

Equal variances not assumed 5.359 8.018 .001* 29.0011
WA hr Equal variances assumed 14.098 .002 5.878 16 .000 11.9122

Equal variances not assumed 5.878 8.018 .000%* 11.9122
WA 24 hrs Equal variances assumed 23.263 .000 8.546 16 .000 50.3500

Equal variances not assumed 8.546 8.018 .000* 50.3500
MOR Equal variances assumed 071 794 -5.633 16 .000* -39.6211
Lengthwise dry ~ Equal variances not assumed -5.633 8.018 .000 -39.6211
MOE Equal variances assumed 5.234 .036 -4.568 16 .000 -2167.6667
Lengthwise dry  Equal variances not assumed -4.568 8.018 .001* -2167.6667
MOR Equal variances assumed 116 738 -7.041 16 .000%* -13.4556
Widthwise dry Equal variances not assumed -7.041 8.018 .000 -13.4556
MOE Equal variances assumed 5.125 .038 -4.304 16 .001 -779.4444
Widthwise dry Equal variances not assumed -4.304 8.018 .001* -799.4444
MOR Equal variances assumed 1.254 279 -7.130 16 .000* -29.7922
Lengthwise wet ~ Equal variances not assumed -7.130 8.018 .000 -29.7922
MOE Equal variances assumed 8.863 .009 -4.781 16 .000 -2750.2222
Lengthwise wet  Equal variances not assumed -4.781 8.018 .001* -2750.2222
MOR Equal variances assumed .646 433 -7.012 16 .000%* -11.3156
Widthwise wet Equal variances not assumed -7.012 8.018 .000 -11.3156
MOE Equal variances assumed 303 .590 -6.807 16 .000* -804.2222
Widthwise wet Equal variances not assumed -6.807 8.018 .000 -804.2222
Internal Bond Equal variances assumed .009 925 -4.193 16 .001* -.4589

Equal variances not assumed -4.193 8.018 .001 -.4589
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Screw holding  Equal variances assumed 5.420 .033 -5.567 16 .000 -660.1944
power Equal variances not assumed -5.567 8.018 .000* -660.1944
Board density Equal variances assumed 17.989 .001 -.386 16 705 -11.4256

Equal variances not assumed -.386 8.018 708" -11.4256
Board Moisture  Equal variances assumed 1.075 315 -6.849 16 .000* -2.0356
content Equal variances not assumed -6.849 8.018 .000 -2.0356

Table 6. T — Test compared mean propertie of oriented strand board from Acacia mangium using

pMDI 7% and 10%.

Levene’s Test for

Equality of variances

T-test for Equality of Means

Properties
F Sig. t df Sig. Mean
(2-tailed) Difference

TS 1hr Equal variances assumed 13.581 .002 -1.450 16 .166 -.5156

Equal variances not assumed -1.450 8.768 182" -.5156
TS 24 hrs Equal variances assumed 553 468 863 16 401" 5600

Equal variances not assumed .863 13.573 403 .5600
WA Lhr Equal variances assumed 2214 156 -.038 16 970™  -1.444E-02

Equal variances not assumed -.038 9.945 971 -1.444E-02
WA 24 hrs Equal variances assumed 526 479 298 16 770" 4422

Equal variances not assumed .298 12.597 71 4422
MOR Equal variances assumed 1.098 310 -877 16 394" -7.8967
Lengthwise dry  Equal variances not assumed -.877 13.746 396 -7.8967
MOE Equal variances assumed 3.930 065 -777 16 448" -327.3333
Lengthwise dry  Equal variances not assumed =777 12.061 452 -327.3333
MOR Equal variances assumed 200 .660 2.511 16 .023* 4.03561
Widthwise dry Equal variances not assumed 2.511 15.988 .023 4.03561
MOE Equal variances assumed 344 566 -.699 16 495" -86.3333
Widthwise dry Equal variances not assumed -.699 15270 495 -86.3333
MOR Equal variances assumed 611 446 -1.600 16 129" -9.8978
Lengthwise wet  Equal variances not assumed -1.600 14.498 131 -9.8978
MOE Equal variances assumed 124 729 -3.388 16 .004* -1381.2222
Lengthwise wet  Equal variances not assumed -3.388 13.426 .005 -1381.2222
MOR Equal variances assumed 262 616 -.605 16 554" -1.2767
Widthwise wet ~ Equal variances not assumed -.605 15.341 554 -1.2767
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MOE Equal variances assumed 123 730 .296 16 771 32.5556
Widthwise wet  Equal variances not assumed .296 15.979 71 32.5556
Internal Bond Equal variances assumed 6.613 .020 -2.116 16 .050 -.3633

Equal variances not assumed -2.116 12.155 056" -.3633
Screw holding  Equal variances assumed 618 443 1.434 16 1717 196.2000
power Equal variances not assumed 1.434 15.965 171 196.2000
Board density Equal variances assumed 9.823 .006 -.450 16 .659 -14.0444

Equal variances not assumed -450  11.835 661" -14.0444
Board Moisture  Equal variances assumed .029 .867 2.731 16 .015* .6967
content Equal variances not assumed 2.731 15.654 .015 .6967
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