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ABSTRACT

Study of wood mechanical properties and physical properties of Acacia crassicarpa A. Cunn. ex
Benth the samples took from Sakaerat Silvicultural Research Station, Wang Nam Khiao, Nakhon
Ratchasima. The results show that wood, aged 16 years, the average of modulus of rupture, compression
parallel to grain, shear parallel to grain, compression perpendicular to grain and hardness more than aged
b4 years were significantly (p < .05) but the density, modulus of elasticity and impact bending were non-
significantly. And 5 families in aged 4 years such as family no.5, 9, 20, 47 and 79 the results show that the
density, modulus of rupture, modulus of elasticity, compression parallel to grain, compression
perpendicular to grain, shear parallel to grain and hardness were significantly (p < .05) but impact bending
was non-significantly. The results compare with the timber grading of the Royal Forest Department in term
of strength or modulus of rupture and nature durability. The wood aged 16 years, average modulus of
rupture 1,208 kg/cm2 is the hardwood, modulus of rupture more than 1,000 kg/cmz. The wood, aged 4
years (5 families), average of modulus of rupture 868 kg/cm2 is the medium hardwood, modulus of
rupture 600-1,000 kg/cmz.The general wood, growth rings macroscopically visible in wood but not clear as
Teak (Tectona grandis L.), heartwood basically brown, lightly yellow brown to dark brown, with streak,
sapwood colour distinct from heartwood colour, medium texture and medium weight (density 730 kg/m3).
These wood uses for the high loading part in construction such as beam, joist, pole and flooring. For

outdoor use shall be treated by wood preservative.

Keywords : Wood mechanical properties, Wood physical properties, Acacia crassicarpa
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(B)

Figure 1. Cross section lumber (A) and flat sawn board (B) of Acacia crassicarpa.

wa wa a o
nagutliatazmeauinveals 1-6 Teziaie anaga1sih



ugaamnssuiggnaunu liuaznnaald

Table 1. Mechanical and physical properties of Acacia crassicarpa

unuauisenuaianarmilfse Toni lianaszinide
e ————.

Properties 16 4 4 years
years year No.5 No.9 No.20 No.47 No.79
Specific gravity 0.62 0.53 0.52 0.49 0.54 0.54 0.54
Fiber saturation point (%) 23.50 25.11 25.05 28.50 24.40 25.90 21.70
Shrinkage -
-Radial green to air-dry (%) 1.17 1.65 1.57 2.37 1.39 1.63 1.29
-Radial green to oven-dry (%) 2.27 2.99 3.28 3.78 2.57 2.85 2.49
-Tangential green to air-dry (%) 3.03 3.88 4.10 4.42 3.70 4.34 2.86
-Tangential green to oven-dry (%) 6.31 6.57 6.66 7.26 6.29 7.26 5.36
Moisture content (%) 12 12 12 12 12 12 12
Density (Kg/m3) 730 609 623 589 592 636 605
Static bending
- modulus of rupture (N/mm’) 123.15 88.48 84.76 82.45 85.77 97.99 91.45
- modulus of elasticity (N/mm’) 11020 8520 7380 8470 8380 9200 9130
Compression parallel to grain
- compressive stress at maximum load
) 66.39 45.25 42.32 46.38 43.89 45.45 48.19
(N/mm”)
Compression perpendicular to grain
-compressive stress at limit of
o ) 22.96 14.40 15.09 12.01 13.05 15.60 16.13
proportionality (N/mm”)
Shear parallel to grain
-Average shearing stress (radial and
. s 19.02 15.57 15.82 14.04 14.82 15.49 17.69
tangential) (N/mm")
Impact (kg-m) 4.57 4.46 4.76 4.98 3.95 422 442
Hardness
-Average hardness (radial and tangential)
5761 4346 4523 3965 4010 4829 4356

(N)

= Average value of properties of 4. crassicarpa aged 4 years from families no.5, 9, 20, 47 and 79.
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Table 2. T-Test for mean properties of Acacia crassicarpa ages 4 years and 16 years.

Properties Ages (years) N M SD t

Density 4 102 609 59.98 8.29
(kg/ m’) 16 22 730 | 70.11

Modulus of rupture 4 102 88.48 10.73 9.32%
(N/mmz) 16 22 123.15 16.72

Modulus of elasticity 4 102 8524 1075 9.42
(N/mmz) 16 22 11020 1351
Compression parallel to grain 4 102 45.25 5.59 9.48*
(N/mm’) 16 22 6639 | 10.13
Compression perpendicular to grain 4 102 14.40 2.40 7.46*
(N/mm’) 16 22 22.96 5.26

Shear parallel to grain 4 102 15.57 2.19 4.85%
(N/mm’) 16 22 19.02 3.18

Impact 4 102 4.46 1.30 0.35
(kg-m) 16 22 4.57 1.49

Hardness 4 102 4346 644 5.28*
N) 16 22 5761 1220

*p<.05
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Table 3. ANOVA for mean air-dry mechanical and physical properties of Acacia crassicarpa ages 4 years

5 families. (no.5, no.9, n0.20, no.47 and no.79)

Source of
Properties df SS MS F
variation

Density Between Groups 4 | 33616.267 8404.067 2.473%
Within Groups 97 | 329702.04 3398.990
Total 101 | 363318.31

Modulus of rupture Between Groups 4 3487.089 871.772 10.380*
Within Groups 97 8146.754 83.987
Total 101 | 11633.843

Modulus of elasticity Between Groups 4| 44257890 11064472.400 14.794*
Within Groups 97 | 72548304 747920.657
Total 101 1.17E+08

Compression parallel to grain Between Groups 4 407.811 101.953 3.592%
Within Groups 97 2753.444 28.386
Total 101 3161.255

Compression perpendicular to grain Between Groups 4 251.939 62.985 18.479%
Within Groups 97 330.615 3.408
Total 101 582.554

Shear parallel to grain Between Groups 4 149.358 37.340 10.821*
Within Groups 97 334.726 3.451
Total 101 484.084

Impact Between Groups 4 13.652 3.413 2.102
Within Groups 97 157.505 1.624
Total 101 171.157

Hardness Between Groups 4 10923391 2730847.758 8.572%
Within Groups 97 | 30902223 318579.615
Total 101 41825614

*p<.05
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Table 4. Mean air-dry mechanical and physical properties of Acacia crassicarpa aged 4 years families

no.5, n0.9, no0.20, no.47 and no.79.

Families | Moisture | Density | Modulus | Modulus | Compression | Compression Shear | Hardness
no. content (kg/m3) of of parallel to | perpendicular | parallel N)
(%) rupture | elasticity grain to grain to grain
(N/mrnz) (N/rnmz) (N/mmz) (N/mrnz) (N/rnmz)
No.5 12 623a" | 84.76a" | 7380a" 42.32a" 15.09b" 15.82b" | 4523cd"
No..9 12 589a" | 82.45a" | 8470b" 46.38bc" 12.01a" 14.04a" | 3965a"
No.20 12 592ab’ | 85.77ab’ | 8380b" 43.89ab" 13.05a" 14.82ab" | 4010ab"
No.47 12 636b" | 97.99¢" | 9200¢" | 45.45abc" 15.60b" 15.49b" | 4829d"
No.79 12 605ab’ | 91.45b" | 9130c" 48.19¢" 16.13b" 17.69¢" | 4356bc”

"= Mean having the same letters are not significantly differently at 95% confidences level by Duncan’s

New Multiple Range Test.
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