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unreported. This study therefore aims to investigate the
performance of glued joints using indusstandard
adhesves like polyurethane (PUR) which is important for
structural use. Successful stress transfer at joints using
glue lamination is critical for engineered wood product as
this offers flexibility in design, C® mitigation, and
efficient stress transfer without the typical failure modes
common to other fastening methods such as bolts, staples,
pins and dowels which can damage wood fibre
extensively.

FurthermorePolyurethane Resin (PUR) adhesive was
selected forthis study due to its availability, versatility,
ease of application, and compatibility with various wood
types, including hardwood, softwoods, and modified wood
(Shirmohammadli et al., 2023; Sastri, 2D2Rlotably, it
bonds well to untreated highoisture wood and is
formaldehydefree, gaining traction in the engineered
wood product industry Lehringer and Gabriel, 2014;
Shirmohammadli et al., 2023Although optimal at low
temperatures, its bond strength weakens above 150°C
(Sastri, 2022 PUR adhesivesrpduce durable bonds with
solvent and chemical resistance, offering adaptability in
curing shapes and penetration into wood bonding sites
(Sastri, 2022 Onepart PUR can penetrate active bonding
sites in wood for polymerization and curitm around 9.5
mm limited only by moisture dispersiorSéstri, 202
The use of wood in Nigeria is still largely rudimentary
hence this research is an attempt at enhancing the
mechanical performance of local wood species for what
will be strategic in the transition to damable
construction.

MATERIALS AND METHODS

Sample preparation
The two major materials used for this research work

were A. zygia timber and polyurethane resin (PUR)
adhesive. The timber specie was sourced and sawn from
Igbaraoke town in Ondo state of Nigeria. The wood was
gathered as planks with the dimensions 50 mm x 300 mm
x 3600 mm and was inspected to ensure it was free of
defects and rot. It was thereafter transported in a-yck
van to the building department workshop aislo Forest
and Wood Technology workshop of the Federal University
of Technology, Akure which is the study area located at
7 A15Nj0 njN  =sAshdwNgarejlE (Bing images,
2024). The ongart polyurethane adhesive was sourced
from Lagos, Nigeria as the bonding agent.

Wood samples of 20 mm x 20 mm x 60 mm were
prepared for the determination of basic physical properties
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(moisture content, density, volumetric shrinkaged
swelling) and compressive strength test. The moisture
content of the samples was determined by placing them in
an electric oven at a temperature of 1G%or 24 hours.
The weight measurements for calculating the density were
taken using an electroniweighing balance that shows
values up to 0.1 decimal place.

All the mechanical properties test were done on a
universal testing machine equipped with a computerized
data acquisition system at the Department of Agricultural
Engineering, Federal Universitgf Technology, Akure.
Wood samples with dimengie 20 mm x 20 mm x 300
mm and 5mm x 20mm x 180 mm were preparedof
bending strength and tensile strength tests respectively
according to ASTM D141 (2021) Planks for producing
glued laminated specimens were glued and clamped as
shown in Figure 2 for 24 hours. After 24 hours, the
samples were resized to 6 mmx20 mmx150 mm as shown
in Figure3 for evaluating lap shear strength.
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Bending strength

Bending strengthwas determined for a total of nine
(9) wood samplesHigure4). The bending strength that is
the modulus of rupture (MOR) was determirtacbugh a
threepoint test on a universal testing machifég(re 5)
and calculated using (Eq 5):

o= 5)
where "Qis the bending strengthp is the

maximum load; L is the loading span, b is the breadth; h is
the thickness

Figure 3. Resized, glued jointspecimen.

Moisture content and density

Moisture content was determined according to (Eq.1
after subjecting the green samples to oven drying for 24
hours at 103+2°C.

MC = x 100 (€8]

Where; 0 is green weight in grams) is dry
weight in grams

Also, the wood density watetermined using (Eq.2):

) = )

whereM is the mass of wood in kilograms; V is the
volume of wood in cubic meter

< -

Figure'4: Samples after bending strength test

Volumetric shrinkage and swelling

The volumetric shrinkage was determined according
to (Eq.3 after subjecting the green samples to oven drying
for 72 hours at 103+2°C.

Y= p T 3)

where"Y is the volumetric shrinkage valuey is the
oven dried volume (final volume)p is the initial wet
volume.

Similarly, the volumetric swelling was determined
according to (Eq.4) after immersing dry wosamples in
water for 72 hours.

Figure 5: Bending strength sample on UTM

Y=— pTmm (4)
Modulus of elasticity (MOE)
where"Y is the volumetric swelling valugp is the Furthermore, modulus of elasticity bending was
oven dried volume (initial volume) determined for the wood species using (Eq 6):
@ is the final wet volume MOE = - FT’E = o1 (6)
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