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THE SAWNTIMBER QUALITY OF ACACIA
MANGIUM WILLD.
FROM AGRO - FORESTRY PLANTATION

48 Igndinnna ! Sutee Visuthitepkul

Abstract

Twelve logs of seven — years old Acacia mangium Willd.; which have diameter
18 — 30 cm. (average 20 cm.) showed lumber recovery approximately 35.6 %. There
are fifty percent of heart lumber which is 0.5 — 1.5 cm. in width and average heart
length 33.8 cm. per one meter . Warping of sawntimbers after air seasoning bow, crook
and twist are 3.7, 2.5, and 4.0 mm. per one - meter length respectively. Most of knots
are sound knot, average size is 3.2 cm. in diameter and compose of 3 knots per one —
meter length of tested sawntimber. Heartwood area is wider than sapwood area . The
physical properties are as follow ; air — dry density at 12 % , moisture content is 0.57
gm / cm. 3, basic density 0.49 gm / cm. 3. Shrinkage from green to air — dry, T —
shrinkage (1.9 — 3.8 %) average 3.05 %, R — shrinkage (0.7 — 2.2 %) average 1.30 %
and shrinkage from green to oven — dry, T — shrinkage (4.1 — 7.3 %) average 6.12 % R
— shrinkage (1.8 — 3.8%) average 2.8 %.

A. mangium has fine texture, straight — interlocked grain, machining properties
are easy to medium. The strength properties of A. mangium is similar to teak from
plantation. Generally, A. mangium timber is suitable for furniture, flooring, joinery
products, frame, household utensil, toy, carving and turning.
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Table 1. Bow, spring and twist of sawntimber in mm. per one meter length.

Width of Number Bow Spring Twist
Sawntimber Of min-max mean min-max mean min-max mean

cm. Piece
7.5 6 1.2-5.6 3.4 1.8-2.4 2.0 1.0-8.0 8.9
10 16 1.1-8.7 3.8 1.0-7.0 26 1.0-8.8 3.0
12.5 13 1.3-7.6 35 1.3-4.6 2.8 1.9-11.5 4.9
15 6 2.3-5.6 3.3 1.0-6.7 25 1.0-14.6 5.0
17.5 6 1.5-8.5 3.8 1.1-6.4 2.6 1.9-8.8 5.3

7.5-17.5 47 1.1-8.7 3.7 1.0-7.0 25 1.0-146 4.0
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Table 2. The quality of sawntimber of A. mangium with other fast growing

tree species

Species Age Bow Spring Twist

year mm./m. mm./m. mm./m.
A. mangium 7 3.7 2.5 4.0
Azadirachta excelsa* 6 4.7 1.8 3.0
Leucaena leucocephala™* 6 8.2 6.9 -
Casuarina junghuhniana™* 8 12.3 6.2 -
Ailanthus fauveliana™* 9 6.3 4.7 27
Swietenia mahogani** 10 11.0 7.6 -
Anthocephalus cadamba** 10 4.1 29 7.0

* Sutee Visuthitepkul et al. 1996. Sawntimber and utilization from small logs of

Azadirachta excelsa (Jack) Jacob

** Aroon chamchan et al. 1985. Properties and utilization of fast growing trees (2)
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Table 3. Number and size of knot in sawntimber

Width of  Number  Total number/size Total No. of knots
Sawntimber of length of per meter
cm. piece m. sound dia unsound dia. knot length of
cm. cm. sawntimber
5 1 1.6 1 5 - - 1 0.6
7.5 6 10.2 18 2.5 1 1.5 19 1.8
10 16 269 84 2.1 8 27 92 3.4
12.5 13 246 57 2.6 8 23 65 2.6
15 6 104 40 3.5 4 44 44 4.2
17.5 6 8.4 24 4.4 - 24 2.8
Total 49 821 224 21 245
Mean 3.3 2.7 2.98

HANIATIAIAAN T (knot) A9TpaziBaaanT19N 3 ludsgUnazimnm druau 49 uru
PYUIAANNNINY 5 - 17.5 TN, V0% 224 6 muwma?mhgmﬁﬂmaé'uwi 2.1 - 5 o,
LR 3.3 T, mumwﬁ 21 ¢ muwmﬁumg{uﬁﬂmaﬁam 15 - 4.4 03, W8 2.7 “OY.

e lliady 3 a1 dandue "LﬁLLi.ligﬂ 1 wey LHuRUFInaIN 3wen bl



a A a A Y @ a = o o a & \
NITDUENN LSJ?JL?J?UULV]EJUT]UVLNQZL@’I"ILVImJ ?J’]Uq 6 U NIINIaaTI e wsnaLyin
P A o o A : AN o a
I@]EJERL@]’]LY]EJSJ%&%J?]’]%’J%@]’]VLNL%E\]EJ 1 96aaNNLII 1 LAY ﬂ’]‘JY]VLNLLﬂig‘LJﬂiZﬂ%L‘Y]W’I
fﬁi’]%’)%@]’]&ﬂﬂﬁ% ﬁ]ZﬁNﬂ@ianﬂ’]W“UEIGVLﬁLLﬂSEULLazﬂ‘iza‘ﬂ%ﬂ’]W%ﬂdﬂ’)’]&lLL%GLLN’&]ZS@
Y ! & v A .
wosas ludruveaitaldniiandnngad
Table 4. Incidence of knot In A. mangium from Srisaket comparing with

A. mangium from Malaysia (Hing Hon, Chan 1983)

Source Nominal No. Total No. of knots No. of knots
Dimension of length per meter
txw (mm.) piece m. sound unsound  Total length of

sawntimber
Srisaket 25 x 100 16 26.9 84 8 92 34
25 x 150 6 10.4 40 4 44 4.2
Malaysia 25 x 100 15 63.2 3 63 1 1
25 x 150 45 2004 22 268 290 1.5

t = thickness w = width

A = P ° ) a o v a A v A
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Table 5. The part of pith in sawntimber of A. mangium

Width of sawntimber Total of Heart lumber
cm. sawntimber/pieces no. of pieces cm/per meter length
7.5-17.5 48 24 33.8

NNA1INN 5 ugaansanidoa liudsgUnsziivinm anunde 7.5 -17.5 ou. anunw
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Table 6. The width and basal area of sapwood and heartwood in wood disc

sample
Disc Diameter of disc Width/cm Basal area %
No. cm. Sapwood Heartwood Sapwood Heartwood
1 16.7 3.9 12.8 42 58
2 17.5 3.3 14.2 34 66
3 18.5 4.3 14.2 41 59
4 18.2 3.0 15.2 30 70
5 19.4 3.8 15.6 35 65
6 19.5 3.9 15.6 35 65
7 225 3.7 18.8 30 70
8 23.8 4.8 19.0 36 64
9 25.0 4.8 20.2 34 66
10 28.2 4.0 242 26 74
11 27.6 5.0 22.6 33 67
12 27.2 4.8 22.4 32 68
13 26.7 4.7 22.0 32 68
Average 22.3 4.15 18.2 34 66
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Table 7. The heartwood area of A. mangium and other fast growing tree species

Species Age  Wood disc diameter Heartwood area
year cm. %
A. mangium 7 22.3 66
A. auriculaeformis 15 23.2 72
Azadirachta excelsa 6 16.3 27
Swietenia mahogani 10 24.2 34
Tectona grandis 17 20 50
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v & dl dqj 1 dl v 1 dlq/ v
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Table 8. Density and Shrinkage of Acacia mangium

Tree Basic Air-dry Shrinkage % Shrinkage %
No. density Density 12% MC green-12% MC green-oven-dry
gm/cm ’ gm/cm ’ tangential radial tangential radial
1 0.49-0.53 0.52-0.59 1.9-3.8 0.7-2.2 4.1-7.3 1.8-3.3
2 0.48-0.53 0.53-0.60 2.3-35 1.1-2.0 4.4-6.9 2.1-3.8
0.48-0.53 0.52-0.60 1.9-3.8 0.7-2.2 4.1-7.3 1.8-3.8
Mean 0.49 0.57 3.05 1.30 6.12 2.80
SD 0.04 0.05 0.87 0.60 1.56 1.05

N 18 18 18 18 18 18
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Table 9. The shrinkage and density of Acacia mangium and other fast growing

tree species

Species Age Shrinkage% Air-dry

year green-air-dry density

tangential radial gm/cm °
A. mangium 7 3.05 1.30 0.57
A. mangium * 12 3.15 1.65 0.56
Azadirachta excelsa 6 2.81 0.99 0.51
Leucaena leucocephala 6 2.31 0.98 0.79
Casuarina junghuhniana 8 7.60 3.50 0.90
Ailanthus fauveliana 9 3.72 1.01 0.45
Swietenia mahogani 10 2.86 1.58 0.59
Anthocephalus cadamba 10 3.11 1.43 0.39

* Acacia mangium from Sabah Malaysia
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Table 10. Show the properties of Acacia mangium , Tectona grandis and

Azadirachta excelsa

14

Properties A. mangium T.grandis A. excelsa
1. Age (year) 7 17 6
2. Heartwood % 66 50 27
3. Lumber recovery % 35 33 33
4. Grain straight — interlocked straight straight
5. Color (heartwood) brown brown brown and pink
6. Shrinkage %
(green — air — dry)
6.1 Tangential 3.05 3.05 2.81
6.2 Radial 1.30 1.08 0.99
7. Warping
7.1 Bow (mm./m.) 3.7 6.7 4.7
7.2 Crook (mm./m.) 25 3.7 1.8
7.3 Twist (mm./m.) 4.0 - 3.0
8. Air — dry density 0.57 0.64 0.51
(gm/ cm3)

9. Ease of machine easy - medium easy easy
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Table 11 . The strength properties of Acacia mangium and Tectona grandis.

Properties Tectona grandis A. mangium
Reference
(1) (1) ) 3)
1. Moisture content % 12 10.2 11 15
2. Specific gravity 0.65 0.58 0.56 0.56
3. Strength properties
(kg / cm 2)
- Bending 1045 1091 1060 986
- Compression 533 588 600 443
- Shearing 169 159 - 69.1
4. Stiffness x 100 (kg. /cm2) 1137 1022 - -
5. Hardness (kg.) 489 370 500 362
6. Toughness (kg. — m.) 2.20 3.09 - -

(1) Narong Tonanon et al. 1985. The Thai Hardwoods. RFD. 1985

(2) Forestry Review Acacia mangium Willd. 1984

(3) Seng Heng, Ong.1985. The Physical and Mechanical properties of Acacia mangium
in Sabah
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