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ABSTRACT

The physical and mechanical characteristics of 10 Indonesian wood species were investigated. Mangium, Gandaria
and Rambutan showed higher density. Mangium, Gandaria and Mangga appeared lower in shrinkage, and the ratio of
tangential/radial was low in Albizia, Kupa and Mangga. The compression strength parallel to the grain and hardness
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were high in Mangium and Nangka. Gmelina, Mangium, Gandaria, Kupa, Nangka and Rambutan had valuable proper-
ties for commercial wood materials. Consequently, it is considered that the results of this study could be useful basic
data for the improved use of planted and promising species in Indonesia.
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Table 1. Sample wood species
Family Genus Scientific name Botanical name DBH(cm)” Location
Leguminosae Paraserianthes P. falcataria Albizia 22
Lamiaceae Gmelina G. arborea Gmelina 27
Fabaceae Acacia A. mangium Mangium 24
Malvaceae Durio D. zibethinus Durian 23
Anacardiaceae Bouea B. macrophylla Gandaria 24 Bogor,
Mimosoideae Pithecellobium P. jiringa Jengkol 25 Indonesia
Myrtaceae Syzygium S. polycephalum Kupa 29
Anacardiaceae Mangifera M. indica Mangga 27
Moraceae Artocarpus A. integra Nangka 25
Sapindaceae Nephelium N. lappaceum Rambutan 25
*DBH: Diameter at breast height
Table 2. Density by species (Unit : g/em®)
Air-dried( W,/ V) Oven-dried( W,/ V)
Species Near the Near the Near the Near the Rﬂ?f(_?reflce
. Average . Average (Air-dried)
pith bark pith bark
Albizia 0.42 + 0.03 043 £ 0.03 042+ 0.03 044 +0.03 046 + 0.04 045 + 0.04 0.35"
Gmelina 0.52 = 0.04 058 £ 0.02 055+ 004 054+ 004 059+ 002 0.56 = 004 0.50~0.54"
Mangium  0.63 + 0.11 074 + 007 0.68 + 0.10  0.65 = 0.11  0.75 + 0.07  0.70 + 0.10 0.55%
Durian 0.40 + 0.04 036 £ 0.02 038 + 0.03 042 + 0.04 038 £ 0.02 040 + 0.04 0.64"
Gandaria 0.63 = 0.05 0.60 = 0.03 0.62 £ 0.04 0.64 £ 0.03 0.61 + 0.03 0.63 = 0.03 0.51~0.89"
Jengkol 030 + 021 045+ 004 039+ 015 032+ 021 047 £ 005 041 + 0.15  0.31~0.887
Kupa 0.62 £ 0.04 0.63 003 063 =003 064+004 066+0.03 065+003 0.75~0.902
Mangga 046 = 0.02 051 £ 0.01 048 £ 0.03 047 + 0.02 0.50 + 0.01  0.49 = 0.03  0.50~0.70"
Nangka 0.62 £ 0.08 053 £ 0.06 057+ 007 064 +0.09 056+ 007 0.59 + 0.08 0.60~0.75"
Rambutan  0.61 = 0.06 0.64 £ 0.01 0.62 = 0.05 0.68 = 0.08 0.72 = 0.01  0.70 = 0.06 0.72"
“lOgata 1985; “Ogata et al. 2008; “Sudo 1997.
WE 9 558 240 ASH 20 mm x 20 mm x St (V) — o
40 mm (AP x FAVEE x ZP) PO B A
2] eFZ AlFHPH(KS F 2206)0f 273} Instron P AWEZF (V)
UTM (Model No. 4482) 0.8 Zr&7 w2 24319t} A A @A A (mm?)

— 469 —



Table 3. Shrinkage by species
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Near the pith
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Species air-dried

Shrinkage from green to

Total shrinkage

Shrinkage from green to

T/R

air-dried

Total shrinkage

T/R

Radial ~ Tangential

Radial

Tangential

ratio

Radial  Tangential

Radial

ratio
Tangential

Albizia 0.65+0.19 0.98+0.22

2.63+0.22

4.00 +0.42

1.52

1.05+0.37 1.53+0.21

4.17+1.44

524+0.68 126

Gmelina 1.86+0.38 4.25+0.33

2.77+0.47

6.00 = 0.49

2.17

2.59+1.44 3.66+1.09

2.88+1.57

557122 193

Mangium 2.08 + 0.35 2.97 + 0.66

322+1.02

4.51+0.49

1.40

2.15+0.18 4.03+0.26

3.31+£0.44

511059 1.54

Durian  0.53+0.17 1.21£0.09

1.97+£0.71

4.90+0.23

2.49

0.79+0.20 1.34+0.45

2.77+0.41

484+124 174

Gandaria 1.70+0.77 3.98+1.78

2.51+0.44

5.61+1.15

2.24

2.01+0.82 3.41+0.71

2.04 +0.67

5.06£0.63 248

Jengkol 1.55+1.09 2.64+2.08

2.87+1.72

4.64+3.20

1.62

2.19+048 5.00+1.13

3.49+0.54

8.09+1.29 232

Kupa  3.09+0.23 4.46+0.35

4.51+0.13

6.34£0.61

1.41

3.27+0.70 5.52+1.29

4.61+0.76

7.28+1.08 1.58

Mangga 2.26+0.26 3.50+0.20

3.05+0.56

4.72 +0.04

1.55

3.36+0.53 3.46+0.48

2.86+0.34

458+0.24 1.60

Nangka 1.12+0.48 2.36+0.21

2.40+0.48

5.18+£0.50

2.16

1.94+0.54 2.98+0.04

3.51+£0.51

574059 1.64

Rambutan 0.96 +0.63 1.14+0.21

4.45+0.89

7.58+1.10

1.09+0.63 1.28+0.18

4.64 +0.76

8.15+0.64 1.76
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A=vAlopt o 29 W §9 #F9 298 # 934 EA4A(1)
Table 4. Average shrinkage by species (Unit : %)
Average Reference
Species Shrinkagziriltzz dgreen to Total shrinkage T/R Total shrinkage rZ?o
ratio
Radial Tangential Radial Tangential Radial Tangential
Albizia  0.85 = 0.35 126 = 035 3.40 + 127 4.62 + 0.84 1.36 2.40" 3.80" 1.58"
Gmelina 023 + 1.08 9.95 + 0.83 2.83 = 1.11 5.79 + 0.86 2.05 3.607 7.807 2,177
Mangium ~ 2.11 £ 025 3.50 = 0.73 3.27 + 0.71 4.81 + 0.58 1.47 2.107 410" 1.957
Durian ~ 0.66 + 0.22 127 = 0.30 237 = 0.68 4.87 + 0.80 2.05 230" 5.607 2437
Gandaria 1.83 + 0.74 3.74 + 136 231 + 0.56 5.38 + 0.94 2.33 - - -
Jengkol  1.96 + 0.68 3.96 = 1.98 3.22 = 1.11 6.60 + 2.80 2.05 2.30™ 4.00™ 1.74™

Kupa 3.18 + 048 4.99 + 1.02 4.56 = 0.49 6.81 + 0.94 1.49 5.00" 9.00™ 1.80™

Mangga 2.81 + 0.71 348 + 033 296 + 043 4.65 + 0.17 1.57 - - -

Nangka  1.61 £ 0.64 2.73 + 0.36 3.06 = 0.75 5.51 + 0.58 1.80 490 7.80" 1.59"

Rambutan  1.03 + 0.59 121 + 020 4.55 = 0.78 7.87 + 0.84 1.73 - - -

“IChudnoff 1984; "Japan Society of Materials Science 1975; “Sahri et al. 1998; “Lee 2009.

Table 5. Compression strength parallel to the grain by species (Unit : N/mm?)

Species Near the pith Near the bark Average Reference

Albizia 372 £ 29 409 + 29 39.1 + 3.3 29.6™

Gmelina 475 £ 35 56.4 + 2.4 520 £ 5.6 3347

Mangium 70.7 £ 9.1 71.6 + 3.9 712 + 63 36.27

Durian 216 + 1.4 243 £ 0.8 230 + 1.8 325

Gandaria 583 + 2.5 60.0 + 2.8 592 £ 2.6 -

Jengkol 348 + 4.4 37.7 £ 1.6 36.3 + 3.4 441"

Kupa 41.8 + 3.8 58.5 + 5.1 502 £ 10.0 68.07

Mangga 339 + 14 363 + 3.1 35.1 + 25 32.1%

Nangka 498 + 43 61.6 £ 9.1 557 £ 9.1 45.1"

Rambutan 512 £ 4.7 59.1 + 4.1 552 £ 59 -

"'Chudnoff 1984; “Wood Library 2012; “*Ouypornprasert et al. 2005; “HAIFOR 2012; “Eddowes 2005; “Korea wood newspaper 2004a; b.
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Table 6. Hardness by species

5D - A -
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(Unit :

N/mm?)

Cross section

Radial section

Tangential section

Species Near the pith Near the bark Near the pith Near the bark Near the pith Near the bark
Albizia 13 £ 24 15+ 1.0 4 £ 0.6 3+ 0.1 4+£02 4+£03
Gmelina 18+ 1.5 25 + 1.8 7+13 7+ 04 12 + 1.6 9+ 04
Mangium 41 + 23 32 + 1.8 16 + 0.9 12+ 14 16 + 3.5 14 + 0.9
Durian 31 £ 22 27 £ 0.5 7+£22 6+ 1.6 12 + 1.7 13+12
Gandaria 2+ 19 23 + 45 7+ 04 7+02 13+ 1.1 12 + 2.0
Jengkol 22 + 0.6 26 + 2.4 13 + 04 9+ 038 13 + 0.5 11 + 14

Kupa 35+ 2.0 37 £ 15 13 + 0.4 11 £ 0.8 16 + 0.6 16 + 1.3
Mangga 25 + 04 26 + 0.6 7+ 0.7 7+03 12 £ 02 13 + 0.5
Nangka 41 £ 3.8 38 £ 2.5 24 £ 1.8 20 £ 3.2 28 £ 2.8 26 £ 3.4
Rambutan 31 £ 24 33 + 0.1 13 + 1.0 17 £ 1.6 18 £ 1.3 24 £ 05
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Table 7. Average hardness by species

(Unit : N/mm?)

Reference
Species Cross section Radial section Tangential section
Janka Hardness (kg)

Albizia 14.0 + 2.0 35 £ 0.7 40 £ 02 340~526"
Gmelina 215 + 4.1 7.0 £ 0.9 10.5 £ 1.9 239
Mangium 36.5 £ 53 14.0 = 2.4 150 = 2.5 537"
Durian 29.0 £ 2.6 6.5 = 1.8 125 + 1.4 308"
Gandaria 225 + 3.1 7.0 £ 0.3 125 + 1.4 -
Jengkol 240 + 2.7 11.0 + 2.3 120 + 1.4 -

Kupa 36.0 £ 1.9 120 + 1.2 16.0 + 0.9 786"
Mangga 255 + 0.7 7.0 £ 05 125 + 0.6 454"
Nangka 39.5 £ 33 22.0 + 3.2 27.0 + 3.0 567"
Rambutan 320 £ 1.9 150 £ 2.5 21.0 + 3.4 -

“IChudnoff 1984; Wood Library 2012; “Ouypornprasert et al. 2005; “*Eddowes 2005; “Korea wood newspaper 2004a; b.
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