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STUDY OF POLYMER COMPOSITE AS
ARTIFICIAL WOOD FROM

ACACIA MANGIUM
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ABSTRACT

This research use Acacia mangium number 4 (screen size @ < 0.5 mm.) had high quantity on screen
< 120 mesh, with 38.20 % by weight and average slender ratio at 4.02, had acid, acid buffering capacity,
basic buffering capacity, acid and basic buffering capacity lower than Acacia crassicarpa and Acacia
aulacocarpa. Then process was polymer composite at board density 900 kg/m3 used Linear Low Density
Polyethylene ; LLDPE at quantity 20 30 40 50 and 60% and test physical and mechanical property, it
found that high LLDPE quantity had modulus of rupture, internal bond and density was higher. When
compare with standard JIS A 5908-2003 (Typel8), it found that thickness swelling 24 hour, internal bond
and density pass the standard. When analysis of variance polymer composite at difference ratio Acacia

mangium : LLDPE, it found that affect to physical and mechanical property had different was significant.

Key words : Acacia mangium, polymer composite, Linear Low Density Polyethylene
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Figure 1. Material preparation from Acacia mangium before board making.
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Plot of Acacia mangium. Logs of Acacia mangium.

Particle of Acacia mangium number 4.
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Figure 2. Linear Low Density Polyethylene ; LLDPE
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Figure 3. Production of polymer composites from Acacia mangium.
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Cold pressing Conditioning

Figure 4. Production of polymer composite from Acacia mangium.
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Figure 5. Testing of polymer composite. (1) Density (2) Thickness swelling and Water absorption

(3) Modulus of Rupture and Modulus of Elasticity (4) Internal bond
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Table 1. Screen analysis of Acacia mangium number 4. (screen size <0.5 mm)

Average Average particles dimension v
Amount of
mesh Slenderness )
Mesh No. width length thickness particles ~
aperture ratio
(mm) (mm) (mm) (%)
(mm)
-20+40 0.638 0.53 2.10 0.28 7.38 0.19
-40+60 0.337 0.30 1.41 0.20 7.22 2.19
-60+80 0.215 0.22 0.84 0.14 5.80 2522
-80+100 0.165 0.15 0.65 0.12 5.63 18.00
-100+120 0.135 0.13 0.42 0.10 442 16.19
-120 0.120 0.08 0.19 0.05 4.02 38.20

1/ Each average value was measured from 100 particles.

2/ Percentage value based on the weight of total particles.
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Figure 6. Screen analysis of Acacia mangium number 4.
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2. msmmanuilunsailuas (pH) mskeunilunsa (Acid Buffering Capacity) M3tauananiuai

(Basic Buffering Capacity) ttazmstiounauilunsailiais (Acid and Basic Buffering Capacity)

Table 2. pH, Acid Buffering Capacity, Basic Buffering Capacity, Acid and Basic Buffering Capacity.

Basic Buffering
Acid Buffering Capacity ) Acid and Basic
pH Capacity
sample Milliequivalent Buffering Capacity
Average Milliequivalent
(x107) Milliequivalent(x 10 )
(x107)
Acacia mangium 5.19 4.94 2.55 7.49
Acacia aulacocarpa 4.57 13.57 8.63 22.20
Acacia crassicarpa 5.01 18.10 8.17 26.27
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Table 3. The properties of polymer composites from Acacia mangium number 4 ratio 40 50 60 70 and 80

: LLDPE ratio 60 50 40 30 and 20 at board density 900 kg/m3.

Ratio TS (%) WA (%) MOR MOE IB Density MC

Acacia mangium 1hr 24 hrs 1hr 24 hrs (MPa) (MPa) (MPa) (Kg/ms) (%)

:LL DPE

40 : 60 0.07 0.13 0.13 1.85 13.50 929 2.00 888.49 2.05
a a a a c a c c a

50:50 0.10 0.68 0.86 3.37 10.81 985 1.96 852.77 2.51
a ab a a c a c b b

60 :40 0.27 2.03 1.94 9.95 9.09 1,172 1.35 824.32 4.03
a be ab b b b b b c

70 : 30 0.56 3.52 3.08 15.44 7.83 1,278 0.69 825.12 4.36
a c b c b b a b d
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80 : 20 154 681 602 2686 387 860 048 78609  6.59
b d c d a a a a e
JIS A 5908 - 2003 - <12 - - S18  >3.000 >03 400900  5-13

(Type 18)

* Same letter (a, b, ¢, d and e) in each column means the none differ significantly at 95%.

Thickness swelling 1 hr (%)
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Figure 7. The properties of polymer composites from Acacia mangium number 4 ratio 40 50 60 70 and 80 :

LLDPE ratio 60 50 40 30 and 20, at board density 900 kg/m3.

Table 4. Analysis of variance (ANOVA) to properties of polymer composites from Acacia mangium

number 4 ratio 40 50 60 70 and 80 : LLDPE ratio 60 50 40 30 and 20.

Property Sum of Squares df Mean Squares F Sig.
TS 1 hr Between Groups 13.310 4 3.327 11.692 .000*
Within Groups 11.384 40 285
Total 24.693 44
TS 24 hrs Between Groups 258.271 4 64.568 22.285 .000%*
Within Groups 115.894 40 2.897
Total 374.166 44
WA 1 hr Between Groups 191.576 4 47.894 10.571 .000*
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Within Groups 181.233 40 4.531
Total 372.799 44

WA 24 hrs  Between Groups 3718.206 4 929.552 29.184 .000*
Within Groups 1274.054 40 31.851
Total 4992.260 44

MOR Between Groups 460.974 4 115.244 62.169 .000*
Within Groups 74.149 40 1.854
Total 535.124 44

MOE Between Groups 1093225 4 273306.300 10.139 .000*
Within Groups 1078236 40 26955.900
Total 2171461 44

1B Between Groups 17.794 4 4.448 72.670 .000*
Within Groups 2.449 40 0612
Total 20.242 44

Density Between Groups 52030.04 4 13007.509 12.695 .000*
Within Groups 40985.88 40 1024.647
Total 93015.91 44

MC Between Groups 115.133 4 28.783  293.573 .000*
Within Groups 3.922 40 0980
Total 119.055 44

* significant at 5% probability level. " non significant at 5% probability level.
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3.2 MSNOINIMUANNHUIKAYH (Thickness Swelling)
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