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PROPERTIES OF ORIENTED STRAND BOARD

FROM ACACIA MANGIUM (RANONG)
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ABSTRACT

The utilization of Acacia mangium for Oriented Strand Board (OSB) The study on types, glue
content and place of Acacia mangium affecting to board properties of the results showed that strand size
of Acacia mangium should have average slenderness ratio at 233.40. Acacia mangium (Ranong) had pH
nearly Acacia aulacocarpa but more than Acacia mangium (Nakhon ratchasima) and Acacia aulacocarpa.
Acacia mangium (Ranong) had acid-alkali buffering capacity were lower than Acacia crassicarpa, Acacia
aulacocarpa and Acacia mangium (Nakhon ratchasima).

The study properties of OSB using pMDI and PF synthesis 7 %. The results showed that OSB
using pMDI had physical and mechanical properties were better than PF. The amount of resin affected
OSB to board properties using pMDI 7 and 10 %, the results showed that physical properties had
decrease but mechanical properties had increase when glue content increase. OSB using Acacia
mangium (Nakhon ratchasima) had physical and mechanical properties more than Acacia mangium
(Ranong).

The boards were tested by JIS A 5908 - 2003 : Particleboards (Type 24-10), it found that OSB
using pMDI had physical and mechanical properties were passed the standard but OSB using PF had
modulus of rupture, modulus of elasticity lengthwise at dry test ,internal bond, screw holding power and
board density were passed the standard.

The variances analysis of OSB using PF 7%, pMDI 7 % and 10 % and place of Acacia mangium

(Nakhon ratchasima and ranong) it found that board properties were significance at 0.05 level.

Key words : Oriented Strand Board (OSB), pMDI, Phenol formaldehyde, Acacia mangium.
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Logs of Acacia mangium

cutting to size 17-20 cm
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Steaming at 150 °C 2 hours
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pH buffering capacity
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Figure 1. Wood preparation before fabrication.
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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 at25°C 1.23 1.19
4 Gel time - 22.87 min
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Strand Mat forming Hot pressing OSB from Acacia mangium
Figure 3. Production of 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.)

150.08 0.64 13.05 233.40

Figure 5. Measuring strands of Acacia mangium.

uau 19nIzdumn BvuIaaNNNAARae 13.05 . AVE1ANAY 150.08 L. ANUUUUNAY
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Table 3. The analysis of pH and buffering capacity of Acacia mangium compared with Acacia

aulacocarpa, Acacia crassicarpa and Eucalyptus calmaldulensis.

Acid buffering Alkali buffering Acid-alkali
pH capacity, capacity, buffering capacity,
Sample illiequivalent illiequivalent
average milliequivalent milliequivalen milliequivalen
-2 -2
(x 10 -z) (x10 ) x10 )

Acacia mangium

4.55 6.37 4.33 10.70
(Ranong)
Acacia mangium

4.84 19.97 6.43 26.40
(Nakhon ratchasima)
Acacia aulacocarpa 4.57 13.57 8.63 22.20
Acacia crcmsicarpa1 5.32 19.20 8.17 26.27

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

a

Properties
Place of TS WA Bending strength test (MPa) IB Screw  Density Moisture
Resin
Acacia 1 24 1 24 Dry test Wet test (MPa) holding  (kgm) content
. content
mangium hr hrs hr hrs Lengthwise Widthwise Lengthwise Widthwise power (%)
(%) (%) (%) (% MOR MOE MOR MOE MOR MOE MOR MOE (N)
Nakh PF 7% 8.69 3412 1362 6363 29.17 6,395 7.35 1,060 10.74 2,225 3.20 276 0.41 987.47 767.89 4.22
akhon
. pMDI 7 % 0.69 512 170 1328  68.79 8,563 20.81 1,860  40.53 4975 14.52 1,081 0.87 1,647.67 799.32 6.26
ratchasima
pMDI 10% 1.21 455 1.75 1284 76.69 8,890 16.77 1,946 5043 6,357 15.79 1,048 1.24 145147 793.36 5.56
PF 7% 704 4737 1211 6821 19.74 5,632 8.72 1,061 5.95 628 2.24 241 0.13 590.09  770.98 7.23
Ranong pMDI 7 % 1.62 1221 269 2052 4687 7,391 15.14 550 14.18 2,394 6.56 641 0.62 743.94  723.66 5.77
pMDI 10 % 1.25 9.15 278 1729 48.17 6,851 1829 1,724  28.15 4,049 8.52 771 0.63 851.84  693.41 5.83
JIS A 5908-2003 (24-10type) - <20 - - >24 24000 =10 21,300 =12 - =5 - =03 =500  400-900 5-13
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Table 5. Variances analysis of oriented strand board from Acacia mangium using pMDI and PF resin.

Property Sum of Squares df Mean Squares F Sig.
Between Groups 550.486 5 110.097 10.713 .000*
TS 1 hr Within Groups 493311 48 10.277
Total 1043.798 53
Between Groups 14196.36 5 2839.272 26.260 .000%*
TS 24 hrs
Within Groups 5189.898 48 108.123
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Total 19386.26 53

Between Groups 1378.390 5 275.678 31.559 .000*
WA 1 hr Within Groups 419.298 48 8.735

Total 1797.688 53

Between Groups 30376.49 5 6075.299 50.592 .000*
WA 24 hrs Within Groups 5764.084 48 120.085

Total 36140.58 53

Between Groups 21683.07 5 4336.615 17.147 .000*
MOR

Within Groups 12139.27 48 252.901
lengthwise dry

Total 33822.34 53

Between Groups 7.1E+07 5 14280536.2 8.669 .004*
MOE

Within Groups 7.9E+07 48 1647347.532
lengthwise dry

Total 1.5E+08 53

Between Groups 1298.287 5 259.657 10.583 .000*
MOR

Within Groups 1177.665 48 24.535
widthwise dry

Total 2475.952 53

Between Groups 2.1E+07 5 4229507.707 46.476 .000%*
MOE

Within Groups 4368155 48 91003.227
widthwise dry

Total 2.6E+07 53

Between Groups 14228.36 5 2845.671 21.857 .000*
MOR

Within Groups 6249.425 48 130.196
lengthwise wet

Total 20477.78 53

Between Groups 2.0E+08 5 39082683.2 32.945 .000*
MOE

Within Groups 5.7E+07 48 1186288.157
lengthwise wet

Total 2.5E+08 53

Between Groups 1443.902 5 288.780 23.054 .000*
MOR o

Within Groups 601.269 48 12.526
widthwise wet

Total 2045.171 53

Between Groups 5947530 5 1189506.078 21.627 .000*
MOE

Within Groups 2640030 48 55000.624
widthwise wet

Total 8587560 53
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Between Groups 6.535 5 1.307 12.594 .000*
IB Within Groups 4.981 48 .104

Total 11.516 53

. Between Groups 7799519 5 1559903.860 27.819 0.00*

Screw holding

Within Groups 2691564 48 56074.256
power

Total 1.0E+07 53

Between Groups 65338.71 5 13067.742 4.586 .002%*
Density Within Groups 136766.0 48 2849.292

Total 202104.7 53

Between Groups 43.103 5 8.621 29.786 .000*
MC Within Groups 13.892 48 .289

Total 56.995 53
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Table 6. Comparison of the means of various types of glue, types of woods and glue content on board properties.

Place of Glue content (%)y
Properties
Acacia mangium PF 7 pMDI 7 pMDI 10

Nakhon ratchasima 8.69b 0.69 a 121 a
TS 1 hr

Ranong 7.04b 1.62 a 1.25a

Nakhon ratchasima 34.12b 512a 455a
TS 24 hrs

Ranong 4737 c 1221 a 9.15a

Nakhon ratchasima 13.62 b 1.70 a 1.75a
WA 1 hr

Ranong 12.11b 2.69 a 2.78 a

Nakhon ratchasima 63.63 b 13.28 a 12.84 a
WA 24 hrs

Ranong 68.21b 20.52 a 17.29 a

Nakhon ratchasima 29.17 a 68.79 ¢ 76.69 ¢
MOR lengthwise dry

Ranong 19.74 a 46.87b 48.17b
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Nakhon ratchasima 6,395 ab 8,563 cd 8,890 d
MOE lengthwise dry

Ranong 5,632 a 7,391 be 6,851 ab

Nakhon ratchasima 7.35a 20.81 ¢ 16.77 be
MOR widthwise dry

Ranong 8.72a 15.14 b 18.29 be

Nakhon ratchasima 1,060 a 1,860 b 1,946 b
MOE widthwise dry

Ranong 1,061 a 1,550 b 1,724 b

Nakhon ratchasima 10.74 a 40.53 ¢ 5043 ¢
MOR lengthwise wet

Ranong 595a 14.18 a 28.15b

Nakhon ratchasima 2,225b 4,975 ¢ 6,357 d
MOE lengthwise wet

Ranong 628 a 2,394 b 4,049 ¢

Nakhon ratchasima 320a 14.52 ¢ 15.79 ¢
MOR widthwise wet

Ranong 2.24 a 6.56 b 8.52Db

Nakhon ratchasima 276 a 1,081 ¢ 1,048 ¢
MOE widthwise wet

Ranong 241 a 641 b 771b

Nakhon ratchasima 0.41 ab 0.87 ¢ 1.24d
1B

Ranong 0.13 a 0.62 be 0.63 bc

Nakhon ratchasima 987.47 ¢ 1,647.67d 1,451.47d
Screw holding power

Ranong 590.09 a 743.94 ab 851.84 be

Nakhon ratchasima 767.89 be 799.32 ¢ 793.36 ¢
Density

Ranong 770.98 be 723.66 ab 693.41a

Nakhon ratchasima 422 a 6.26 ¢ 5.56b
MC

Ranong 7.23d 5.77 be 5.83 be

1/ Means followed by the same letter do not differ significantly by Duncan’s New Multiple Range Test procedure (p<0.05)
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