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Veneer and Plywood of Azadirachta indica
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ABSTRACT

Research study for veneer and 3 layers plywood made from Neem (Azadirachta indica)
16 years old from Lop Buri province. The experiment boards processed with various 4 glue types;
1) urea formaldehyde (UF) 2) phenol formaldehyde (PF) 3) methylene dipheny! diisocyanate (MDI)
and 4) emulsion polymer isocyanate (EPI) content at 190 g/m.2 (single glue line). Properties of

boards were tested by TISI 178-2549.

The results demonstrated that veneer density of Neem at 0.76 g./cm.3 Plywood made from

MDI mechanical properties is the best and passed industrial standard.

Key words: ven eer, plywood, neem (Azadirachta indica), moisture content, density,
veneer shrinkage, modulus of rupture, modulus of elasticity, shear strength, wood failure,
urea formaldehyde (UF), phenol formaldehyde (PF), methylene diphenyl! diisocyanate (MDI),

emulsion polymer isocyanate (EPI)
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Table 1. Relationship between moisture contents and veneer shrinkages of Azadirachta indica.
Veneer Moisture content Veneer shrinkage (%)
(%) Tangential Radial Longitudinal
117.34 0 0 0
21.20 1.03 0.23 0.07
Sapwood
13.85 3.38 1.41 0.10
Density
3 11.94 4.32 2.88 0.11
0.75 g./cm.
10.59 4.81 3.07 0.12
0 4.78 3.86 0.16
116.39 0 0 0
21.12 1.34 0.30 0.02
Heartwood
13.95 3.99 1.87 0.09
Density
3 11.81 4.95 2.06 0.14
0.77 g.Jem.
10.57 5.09 2.48 0.16
0 5.42 3.09 0.18
5.50 -
_ 500 -
R 450 -
g 400 4 |
3.50 -
fg 3.00 _\'\ — Tangential
£ 250 | |
L 200 - | == Radial
o 150 - |
g 100 - I
> 050 -
0.00 == . . . . . - =
0 10 20 30 40 50 60 90 120
Moisture content (%)
Figure 1. Relationship between sapwood veneer shrinkages from different section.
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Relationship between heartwood veneer shrinkages from different section.
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Table 2.

Relationship between moisture contents and veneer shrinkages from different species.

Veneer Density Veneer shrinkage (%)
speciese (g./cm.s) Tangential Radial Longitudinal
Azadirachta indica Sapwood 0.75 4.78 3.86 0.16
Heartwood 0.77 5.42 3.09 0.18
Azadirachta excelsa Sapwood 0.48 5.62 2.37 0.44
Heartwood 0.51 6.84 2.18 0.10
Dipterocarpus dlatus' Sapwood 0.68 11.06 6.32 0.28
Heartwood 0.75 12.60 6.89 0.25

Source: 1 Montri (2537)
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mw%"yut,mdimg‘fuﬁm 7.64% — 9.98% (Table 3)

2. ATATTNATLIIAR

ArA NI AIRREY KK [HidniAadnet iy 60.04-94.90 MPa wudn wHwlfidnd
yinann [z nefdaniaf FdAHIua N seiHIATgIn wen. 178-2549  (Table 4 and
Figure 3) Tnaurnlfidnnneuandilénig MDI fAnaaindimuussinnfagegn Ae 94.90 MPa Lile

yinnsimsnziaanulssaueasdisyaainnismaass wudn sianafi lHansnasodiaas

Funmafgad W F1AYNNEDF (p>0.05)

3. ANBAREEANEY

ANNBRAAS AnEuRRTrasuK S nfidmasegin 6,922 — 9,927 MPa wudn unulHdni

vinann [Hiazinynafianiafi R AWuanasiiIms e 8en. 178-2549 (Table 4 and Figure 4)

Tnausnlfidnnieusnditénia MDI HAuendaadanguiafsgegn fim 9,927 MPa tiayinnIs
= [%2

Anszianuulssueesdayasinnimaans wugn slanafilE GiRBnEwaser nen A e angu

AR AT RIATYN TR (p>0.05)

4. N1EAANIN

ArANgHusdeuRisesunfidnfidafueag Ty 0.49 - 1.69 MPa TnafAnisusn

Aliiaduahura 25-90% wud winlEidaiivinannlfiazanfilinae MDI fidnaaadiusaidon
dl =] PSP dl ¥ dl ! o g ' 4

WwRYgIgA f8 1.69 MPa  wazfliAnisueanfilfiwAningy 50%  FeHmaINNMTINIRTgIW

NBN. 178-2549 Ainuadn HaaffdA1ArNE1usdausInnd 1 MPa ez HAedIAIN1suen

74 (Table 4 and Figure 5)
iHevinnnsitasgiaanuulssaneesdeyaainnisnaass wodn silannafilinansnase

o o/

1 v = Adl 1 a o/ Lal aan
ATAITHATLRLINRDURANLDENHUY N IATY BN NATH (p<0.01)

o 1 v P A 3 = =) ad , .

WAAIAIINFINLTLEauRA NS uieuTaeABee9 Duncan’s New  Multiple
Range Test wudn N9 MDI fAnasndinuusaidewadsnniign sasassnfaudulfisnaznily
A7 PF 171 UF Way 111 EPI euaTsy 1agAtaaugnuussidaunag i anuuansneiues1es

HedAYN DR (p<0.05)



Table 3.  Physical properties of plywood from Azadirachta indica.

Thickness Moisture content
Glue type
(mm.) (%)
TISI 178-2549 5+£0.2 7.00 — 15.00
Urea Formaldehyde (UF) 5.05 9.50
Phenol Formaldehyde (PF) 4.62 9.98
Methylene dipheny! diisocyanate (MDI) 4.80 7.64
Emulsion Polymer Isocyanate (EPI) 4.72 7.74
Table 4. Mechanical properties of plywood from Azadirachta indica.
Modulus of ~ Modulus of Shear Wood
Glue type rupture elasticity strength Failure
(MPa) (MPa) (MPa) (%)
TISI 178-2549 34 >4,500 - -
Urea Formaldehyde (UF) 63.85 7,054 0.85 90
Phenol Formaldehyde (PF) 76.78 8,338 1.26 45
Methylene diphenyl diisocyanate (MDI) 94.90 9,927 1.69 50
Emulsion Polymer Isocyanate (EPI) 60.04 6,922 0.49 25
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Figure 3. Modulus of rupture of Azadirachta indica.
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Figure 4. Modulus of elasticity of Azadirachta indica.
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Figure 5. Shear strength of Azadirachta indica.
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