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THE BASIC PROPERTIES OF WOOD FOR UTILIZATION
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ABSTRACT

The basic properties of wood for utillization was conducted during 2008-2012. The
mechanical properties, physical properties and chemical properties were studied. 5 species of
wood, Pinus caribaea Morelet, Cupressus lusitanica Mill., Pinus oocarpa Schiede ex Schitdl., Gluta
usitata (Wall.) Ding Hou and Leucaena leucocephala (Lam.) de Wit were collected and tested.

The result of mechanical properties revealed that modulus of rupture, stress at proportional
limit, modulus of elasticity, radial side shearing, tangential side shearing, compression parallel to
grain, radial side compression perpendicular to grain, tangential side compression perpendicular to
grain and tension were 116, 75.8, 11,000, 17.6, 21.1, 50.2, 23.1, 26.5 and 155 Megapascal or
1,186, 773, 113,000, 180, 215, 512, 235, 270 and 1,581 I<g./cm.2 respectively,The impact
bending was 2.91 kg.-m. and hardness on radial and tangential side were 5,670 and 6,459
Newton or 556 and 633 kg., respectively.

While the result of mechanical properties on wet condition of the samples revealed that
modulus of rupture, stress at proportional limit, modulus of elasticity, radial shearing, tangential
shearing, compression parallel to grain, radial compression perpendicular to grain, tangential
compression perpendicular to grain and tension were 98.6, 59.2, 10,300, 14.3, 16.4, 41.1, 14.7,
17.9 and 93.9 Megapascal or 1,005, 594, 105,200, 146, 167, 419, 149, 183 and kg./cm.2
respectively. The impact bending was 4.33 kg-m. and hardness on radial and tangential side were
5,261 and 4,927 Newton or 516 and 483 kg., respectively.

And the result of physical properties testing of A. indica samples revealed that their radial
shrinkage, tangential shrinkage, longitudinal shrinkage and volume shrinkage were 5.02, 7.88,
0.69 and 12.67 percent, respectively. moisture content at fiber saturation point was 22 percent,
dry density was 847 kg./m.5, and the specific gravity was 0.811.

The chemical compositions of Pinus caribae Morelet and Cupressus lusitanica Mill.and
Leucaena leucoceplala (Lam.) de Wit were determined. The inter — relationships of these species

and their stem length for the properties were evaluated as a guide to used to potentials. The high



cellulose and medium lignin contents of these species indicated their high potentials as a raw

material for pulp and paper.

Keywords : Pinus caribaea Morelet, Cupressus lusitanica Mill., Pinus oocarpa Schiede ex Schitdl.,
Gluta usitata (Wall.) Ding Hou, Leucaena leucocephala (Lam.) de Wit, wood properties, chemical

compositions
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Figure 1. Pinus caribaea Morelet
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Figure 3. Pinus oocarpa Schiede ex Schitdl.
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Figure 4. Gluta usitata (Wall.) Ding Hou
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Figure 5. Leucaena leucocephala (Lam.) de Wit
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Figure 6. The conductions under the project
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a A
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5. WSeHRTHALY (compression pardllel to grain) Twanwiden uwazaniwusts aesl

o/ =

1 1 o/ 2 i o/ v
19819 HAWNAU 22.4 uwar 354  INNEUNEATR 913D 229 uar 360 NN/AHT ATHRGL TN

1 A o

faagNTVINNITAEaL zﬁﬁuefﬁiylﬁﬂgmmu crushing shearing as wedge split

6. UTIBARIRINLAE (compression perpendicular to grain) HANMNITIEN WAZEATWLIA
20900819 uEusAffAmnGL 127 uay 14.7 WnzU@Ans w38 130 uaz 150 nn.jau.”
waz N AaT A WAL 12,5 uaz 13.6 wnzUiaana ¥Ee 128 LAy 138 NA./aN.” AINaIAy

7. USIEaUINAS (shear parallel to grain) Tan TN wazaA WL 289 EiFatng

v omn o oA

¥ ! ] o 2
T‘Hﬂ"lu‘jﬂﬂﬂﬂql’wﬁl UHANWYINALY 7.09 waz 13.7 wWnzU1aAa 11538 72.3 Was 140 AN/HN LL@JEH

1 1 o/ 2 o o/
AMUANAFRANYINAY 7.87 way 15.1 nzliaAna %138 80.2 WAy 154 AN./AN.” ANaIAL



8. LSIAY (tension) IAgNANITANHINUATATLTIAS HaN WD N LazanIWLHsas (5

o/

Fapeing Winfiu 171 uay 186 WNeUNaANg 38 1,742 Ay 1,897 NN./BN.. ATNAIFU AITWTIF
?Jmfﬁﬂufmﬁmﬁqmdmmmﬁmmﬂ

9. ANUTY (hardness) Anpauudeluanmden waraninuiveesFfaotne Tudiusad
SAWINGY 2,813 war 2,912 Hfu W38 276 WAT 286 NN. FINAIFL LATANFINATT HEAIN
Wun Las@NINLANIDNATUANAE RAWINAY 2,698 way 2,805 #H9AW 138 264 LAy 275 nf.
AINANTU ANAHLTI e lHauAN Haraannuieliunans Wesenfaanuiuaeaiie 5
ApLdngs

Taulamisun

1. NBAAFUANST (modulus of rupture : MOR) 29 5Fag9 Tuanilan uazan N
Winfil 45.3 uag 76.7 wnzlana i 462 uar 782 nnjan.” awandy SedmeglungulFide
WL UNANAMHNIATgINIBINTHUN [ Aafid1 MOR 9519 60 - 100 wnzlraana vw3a 600
- 1,000 nn/an.” dauntsidegueeslisnngne Winlbdmmadenduiauadide uasliad

2. mflmﬁuﬁ%mﬁﬁ’mﬁugﬁ (stress at proportional limit) 284 (#ifaag1 uanwillen way
AN SIAYINTL 20.9 UAY 37.5 WNUNEANE WD 213 WAz 382 NN./BH. ATHNAIAL e
ﬁmq@hmmmfmLﬁuﬁ%éfﬁmﬁugﬂLﬁﬂuﬁummaﬁmmﬂ%m (MOR) 284 {fifiaaging wudn
dmandauees r Sendazanos 50 waesidud Waulandin Sdasnnsdavguiifanaunans

3. HBAAEEANE Y (modulus of elasticity : MOE) g9 HFagluanIndan wazan Wi
fAWINAY 7,100 way 9,580 WHNzUNaAA 158 72,400 WA 97,700 NN/TN.. AMHATFLU

4. w39 (impact bending) THanmTlen wazan wwis 2e9lifetng fenwinfu 1.74
LA 1.58 AN.—H. ATHATAL

5. WSeHREHALY (compression pardllel to grain) Tanwiden uazanwusts 2l
Fagnd SAWINGU 20.6 uay 39.3 WnzUaaa 958 210 Ay 400 NN/EH ATNANAL [HiFaasi1g
fivinnsnasey dquTngLﬁﬂgﬂLLuu crushing shearing Way wedge split

6. UTIBARIRINLAEIN (compression perpendicular to grain) HANMNITIEN WAZEATWLIA
pe9(fisinneng Tunusafifidnwindy 5.01 war 9.03 WNLUNRATR W3 54.1 uar 92.1 NN./aN.
ez AN FET ANWINGY 4.47 uay 7.40 NN UNaAs 9158 45.6 UaY 75.5 NNLAEH.. ATNAIAL

7. usaEaNIWREN (shear pardllel to grain) Twanw@en uazaninue aaelHisaatng

o A o 1 ]

Y A ] Pt o = 2
T‘Hﬂ"lu‘jﬂﬂﬂﬂ"lwm UHANYINNY 6.21 wag 11.5 WAzU19A1a 1138 63.3 Way 118 nn/aN LL@JEH
6

o/ o A (%

o | 2 o o
ATBANAFRANYINNL 6.91 kA 12.2 IWNUIFAA 11538 70.5 WAy 124 NN./AN.” ATNRIAL
8. L3IAY (tension) IRENANISANHAINUANATLSIAN IHaN WD N LazENIWLHIaDS (5]

o/ 1 1 o/ = 2 o o/
AL WIND 53.4 WaY 60.9 WNUNFATN 15D 545 WA 621 NN/EH. ATNAIAY



9. AMHLEY (hardness) ArATHLE lan TN wazan INuNTaslEidaastne TuFusas
ARV 1,715 waz 2,418 96 a8 168 LAy 237 NN. ATNEIFU LAAIFINATT IHanIwLDan

LATANTNLANTBNATRANAT DANVINAU 1,891 WAz 2,551 Ha6 4158 185 hay 250 Af. ATNAIAL
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AranuTsresiiaulanndin fananudefidesdnein WenBaudeuiulisinamg

T#5nTng

1. NBAAFUANST (modulus of rupture : MOR) 209 5Fag19 Tuanilan uazan N
Winfi 95.6 uaz 107 winzi1aAa vide 975 uax 1,091 nnjan.” swdrdy GeaglungulFide
Wi9mnHNITgIeeINTHUN (E AaflAn MOR gendn 100 nztnaana e 1,000 nn/as.” ddu
ma1RegUaasHifaagng z&qungffv:LﬁumiLﬁﬂgﬂmeﬁw,ﬁyﬂmm LATLRYFULLLEITHAN

2. mqmﬁuﬁ%@%ﬁ“@ﬁugﬂ (stress at proportional limit) 284(#fnag uanwillen uay
AN RAWYINTL 63.1 UaY 73.3 INNZUNAAA Yaa 643 UAZ 748 NN./oH.” AINaTRY e
ﬁmq@hmmmwLﬁuﬁ%éﬁmﬁugﬂLﬁﬂuﬁummaﬁmmﬂ%w (MOR) 284 {fifiaaging wudn

|
aa

dnandanyes r $Aszanns 60-70 wWasdud anfiwinliisninajigeonisdangu fifAmnmu
= ! U

NATAaUE19g

3. wanAaEAndw (modulus of elasticity : MOE) zaalfifangnsluaniwiden wazaninut

U 1 o/ 2 o a/

Ay 10,000 waz 10,300 wnzi1aAa 5a 101,900 wag 105,300 NN/HN.” ATHAFL

4. 459ANE (impact bending) Tuanmillen uazan1wwie 289Hdaade Sewindy 2.36
WAL 2.28 NN.—H. ATHATAL

5. WNEATUINLALM (compression pardllel to grain) wan widlan waranwusie 2e9l

o/

foadne  RAWNAL  37.3 uay 48.8  NzUNAATR WD 380 way 497 nn/gu” aNaIRL (H
faptnsfivinnamagay daulna)iResUnun cushing WAz shearing  Gaifiunnaidaguiliing
ANUNRIDI TRV NINAREULSISATNREN (FNARE, 2544)

6. UTIBARIRINLAE (compression perpendicular to grain) THANMNITIEN WAZEATNWLIA
P9 (Hd0t1e DENUSARRAWINGAY 137 uar 21.3 WnzUnaANs Wae 140 WAz 218 NN./aw.”
was I ANARRATWINGD 14.7 uaz 20.8 WNTUNFAIS Y38 150 LAY 212 NN/EH.. ATNAIF

7. usadeuanTuAew (shear parallel to grain) Tuanwiden wazaniwwie 28950
faag1e udnsafflanwinduiidnwingy 10.2 uay 14.9 WNzUaAIa Was 104 uas 152 N0/EH-
was AN FET AN 12.1 LAz 16.0 INNzUaaa 58 124 WAy 163 NN./EH.. AMHATGLU

8. L3954 (tension) lasnan1sAnEInuI1AtwssAeTuanInan wazanInusiseea (s
Fapeing WInfU 94.0 Ay 125 NTUNEAIR W38 958 WAy 1,278 NN./EH.. ATNAFU AILTIF

P95 NH AN TN RN UATLIAR



9. ANl (hardness) Anpanudaluanmilian waraninuisesdfaotne Tudiusas
fAWNTU 4,549 way 5,169 R9F WD 446 WAz 507 NN. ATNATU LATANFINE HENIN
WYn LasENTNLANIBIATHANRY HANNTY 4,219 uwas 4,772 H9AW 158 414 Uaz 468 1.
pddiy Apasudsaslisning SAnanaudeiige Wesennfiaauines e i dentinegs

Tinsvtindnyg

1. NBAAFUANST (modulus of rupture : MOR) 209 5Fag19 Tuanilan uazan N
Wil 89.4 uay 122 WwnzUnaAIa WaD 912 uaz 1,240 nnaw.” mua1 Gengtungaliiile
WismnHNInTgIUeeInTHUA (E Aafidn MOR gendn 100 inztnaana ¥ 1,000 nn/as.” ddu
naidegUas(fidantng daulngjeniiunisdegUuuusssnnn LL@:LﬁﬁgﬂLLUULﬂuLﬁyﬂumw

2. mqmﬁuﬁ%m@ﬁﬁ@ﬁugﬂ (stress at proportional limit) 284(Hfaag1 uanwillen uay
AN RAWYINTL 51.3 uaz 65. 9 NUNFAA YEa 523 UAY 672 NN/TH.. AMHEIRY e
mﬁqufmﬂmmmLﬁuﬁ%mﬁﬁmﬁugﬂLﬁﬂuﬁummaﬁmmﬂ%m (MOR) 284 {fifiaaging wudn

o

dnaraauees r drrdszanm 60-65 wasidud anfuinlinssfudndfigasniasdane (elastic
dld 1 = 1 v
range) HATUNNA9TIABNE19
3. wanAaEandw (modulus of elasticity : MOE) 2aalfiangnsluaniwiden wazaninui
' o = 2 o o
HAnvinfiu 9,540 way 11,200 HnzUiaATa %ae 97,200 WAy 114,100 NA/AH.” ATNAAL
4. u59A"E (impact bending) Tan widlan waranmuske 2aalfisnesgne Senwinfy 4.47
WAL 4.38 NN.—H. ATHATAL
5. WNEATUINLALM (compression pardllel to grain) wan widlan waranwusie 2e9l

o/

foedne  JANYINTL 40.0 uar 56.9 wnzUiaAa w3 408 uay 580 NN/EN. ATNAIAL (H
Faptnsfivinnnamagay daulna)iResUnun cushing  wag shearing  Gaifiunnaidaguiliing
ANUNRIDI GV NNTAE U LSS AT R

6. UTBARIRINLAE (compression perpendicular to grain) THANMNITIEN LWAZEATWLIA
P9 Hdng1s TuESARRAWIND 13.0 Ay 19.3 WNUIaATE WD 132 uas 197 NN./aN.
was I ANARRATWINGL 13.8 LAY 23.4 NZUIEANE WaD 141 UaY 238 NN, ATHATRL
7. WSUADUIMTRE (shear parallel to grain) Tuan TN wazan WL 289 EiFatng

o A 1A

TugusARAavinfudaAyingy 12.3 waz 16.6 WNzUaAIs 938 126 Uas 170 Nn/sN. WAzl
FAUANRETANVINAD 15.0 uar 20.5 WNzUNaANS 93D 153 uay 209 Nn./aH.. AIHATGL

8. L3954 (tension) Tasman1sAnEInuItAtwssAeTuanIntan wazanInusiseea (s
e WAL 131 WAz 134 INgUIFANE WaB 1,333 way 1,363 Nn./aH.. AIHansy

9. ANudY (hardness) Apanudeluanmilen waraninuisesffaotne Tudiusad

AAYINAY 5,028 waz 6,381 Adi 1Was 493 LAY 626 NN. ATNEIAU WAZATRINET THENIN



WaN WATENINLAIIDIATRANAE NATWINAL 4,891 WAy 6,674 H1AW 9158 480 way 655 Nn.

o o 1 @ ¥ P & A | a o v o '
(2MENI I WWW’JWNLL"HQ?@QTNN‘ZL@’] NﬂqﬂrJ’]NLLﬂ\‘W]Zjﬂ L%uL@ﬂ’JﬂU\rﬂiﬂT‘Vify

NANTSANYIANNNIYANUA (Table 3)

1. aouudutuan e (dry density) 2e9lfiana3ide audn aulaasun snne) uay
nazdudng Ay 535, 582, 554, 868 uaz 759 NN AMNAIRL Snine) warnTdudng
Araonuunraniinegs doulfiauniiide audw wazalaangin fanaanudiAeudinen e
Feuduliafingue

2. ANNENEUNNY (specific  gravity) 2edliauaisidy audn aulaasun salve) uas
Ageiugny JArwinAu 0.477, 0.520, 0.494, 0.790 uay 0.654 ATHATAL

3. nanada 2edliauaide audu auleasun Sning) uavnssiindny fAinnsnasa
FusEE Windu 1.13, 7.92, 3.76, 2.13 uaz 1.96 WasEus fuduia winfu 3.30, 9.30, 6.08,
3.42 Waz.4.27 WoSEud Fiug1aninunalien winfdu 0.86, 1.21, 0.69, 0.32 4a2.0.80
WesEus wazn USRS Windu 5.54, 17.49, 10.25, 5.76 Wav.6.92 tasidusd auanfy

£4

4. ANAIINTUA9ANNA (fiber saturation point) w9 (Haua3 iy auau aulari$ia 50

P=| ] 4 o

ey warnszdingny Srwindu 23, 29, 24, 26 uaz.28 WasiEusd sua

THaz AT AINITNARIINFNINTATUEITNINLHITATAT1B LN T UINN A9 UE

Y

Aowdinege Waiudulfivio
! U a
NANTIFANEIATIAMNENTANI9LAN

WaA9 3R Table 4

1.. avAUsznaunannaatizesdauanside auan uazldnseindng avnudnusun
Sasmvanswaglas axifiu 60.51 45.58 uay 45.58 Uannsdpaazvasaniiu ezl 28.33 31.10
way 26.22 Udunsuiesazeasnulaugy 9xidu 13.01 11.62 uaz 11.59 n19azansly 1% NaOH

[zl 12.64 15.13 uaz 15.09 AIHAFL



Table 1. The mechanical properties of some woods species (S| unit)

MOR p.l. MOE shearing Compression Tension Hardness Impact
species conditions radial  tangial  parallel _IR T radial tangial bending
(MPa) (MPQ) (MPa) (MPQ) (MPQ) (MPa) (MPa) (MPa) (N) (N) (kg.-m.)
Pinus caribaea air dry 86.3 46.1 8,100 16.6 17.8 421 8.61 8.1 92.0 3,510 3,473 1.80
Morelet green  49.8 349 4,950 11.4 111 384 411 425 629 2509 2,387 2.29
air dry 66.9 42.8 6,260 13.7 15.1 35.4 14.7 13.6 186 2,912 2,805 2.30
Cupressus
lusitanica Mil green  49.8 226 3,980 709 787 224 127 125 171 2,813 2,698 2.76
Pinus oocarpa air dry 76.7 37.5 9,580 11.5 12.2 39.3 9.03 7.40 60.9 2,418 2,551 1.58
Schiede ex
Schitdl, green 453 209 7,100 6.21 691 206 501 447 534 1751 1,891 1.74
Gluta usitata air dry 107 73.3 10,300 14.9 16.0 48.8 21.3 20.8 125 5,169 4,772 2.28
Wall)Ding Hou - en 956 631 10,000 102 121 373 137 147 940 4549 4219 2.36
Leucaena air dry 122 65.9 11,200 16.6 20.5 56.9 19.3 23.4 134 6,381 6,674 4.38
leucocephala
(Lam.) de Wit green 89.4 51.3 9,540 12,3 15,0 40.0 13.0 13.8 131 5,028 4,891 4.47




Table 2. The mechanical properties of some woods species (Metric unit)

MOR p.l. MOE shearing Compression Tension Hardness Impact
species conditions radial  tangial  parallel _ILR T radial tangial bending
(kglem’) (kg/em?) (kglem?) (kglem?) (kglem?) (kglem?) (kglem?) (kgfem’)  (kg.) (kg.) (kg.-m.)
Pinus carbaea airdry 880 470 82,600 169 182 423  87.8 827 938 344 341 1.80
Morelet green 701 356 50,500 116 113 391 419 433 642 246 234 2.29
Cupressus airdry 682 437 63,800 140 154 360 150 138 1,742 276 264 2.30
lusitanica M green 508 231 40,600 723 802 229 130 128 1,807 286 275 2.76
Pinus oocarpa air dry 782 382 97,700 118 124 400 921 755 621 237 250 1.58
Schiede ex
Schitdl. green 462 213 72,400 633 705 210 541 456 545 168 185 1.74
Cluto usitata airdry 1,186 748 105,300 152 163 497 218 212 1278 507 468 2.28
(Wall) Ding Hou ooy 1005 643 101,900 104 124 380 140 150 958 446 483 2.36
Leucaena airdry 1,240 672 114,100 170 209 580 197 238 1,363 626 655 4.38
leucocephala
(Lam.) de Wit green 912 523 97,200 126 153 408 132 141 1,333 493 480 4.47

Table 3. The physical properties of some woods species




shrinkage ( %) specific density FSP
species . . 3

radial tangential length volume gravity (kg/m”) (%)
Pinus caribaea

1.13 3.30 0.86 5.54 0.477 535 23
Morelet
Cupressus lusitanica

7.92 9.30 1.21 17.49 0.520 582 29
Mill.
Pinus oocarpa

3.76 6.08 0.69 10.25 0.494 554 24
Schiede ex Schitdl.
Gluta usitata

2.13 3.42 0.32 5.76 0.790 868 26
(Wall.) Ding Hou
Leucaena leucocephala

1.96 4.27 0.80 6.92 0.654 759 28

(Lam.) de Wit

Table 4. Chemical compositions of some woods species




Cold water ~ Hot water 1%NaOH  Alcohl-benzen Holo-Cellulose  Cellulose Lignin Pentosan Ash
Sample Solubility Solubility Solubility Solubility
(1:2)
Pinus caribaea Morelet 1.32 1.19 12.64 4.41 84.63 60.51 28.33 13.01 0.32
Cypressus lusitanica Mill. 1.33 3.52 15.13 4.64 65.08 45.58 31.10 11.62 0.35
Leucaena leucocephala. 3.89 3.90 15.09 4.62 68.30 49.95 26.22 11.59 1.23

(Lam.) de Wit
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