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Abstract: Plywood turns into very important material for various structural purposes in Sri Lanka and used as a 

substitute of solid wood. Therefore, the objective of this study was to determine and compare the strength 

variation of plywood of different thickness produced with Teak (Tectona grandis), Ginisappu (Michelia 

champaca), Mahogany (Swietenia microphyla), Neem (Azadirachita indica) and Jac (Artocarpus heterophyllys). 

The commercial wood glue was used for fabricating the panels. Bending strength and glue-bond strength by 

shear strength test was assessed for plywood of different thicknesses was determined and the values of 

properties were statistically tested. It was found that, the bending strength for Teak, Ginisappu, Mahohany, 

Neem and Jac plywood are in descending order. The Shear strength of the sample is increase with increasing 

the number slices of the plywood. When the slices stick together by the glue, the thickness and properties of the 

plywood is changed. Bending strength and Shear strength are influenced by the glue type, amount of glue 

applies between two layers and layer thickness of the plywood.  
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I. INTRODUCTION 

In 2020, the total forest area in Sri Lanka was approximately about 29.7% of the country's total land 

area. Timber consumption in Sri Lanka is influenced by various economic activities, including construction, 

furniture making, and other wood-based industries. Teak (Tectona grandis), Ginisappu (Michelia champaca), 

Mahogany (Swietenia microphyla), Neem (Azadirachita indica) and Jac (Artocarpus heterophyllys) are typically 

available species in Sri Lanka and commonly used for wood requirements. Deforestation is a critical 

environmental issue in Sri Lanka, with significant impacts on biodiversity, climate, and local communities. 

Perhaps Plywood is a substitute for raw wood and widely used material in Sri Lanka, utilized in various 

industries including construction, furniture manufacturing, and interior decoration. Plywood plays a crucial role 

in various industries, contributing to economic growth while also impacting timber resources.  

 

II. RESEARCH METHODOLOGY 

The plywood samples prepared like a beam of dimensions 500 mm×50 mm and different samples were 

prepared with thin plywood sheets of layer thickness 5 mm with Teak, Ginisappu, Mahogany, Neem and Jac 

samples. The plywood sheets were produced by stick the thin plywood layer sheets together by the commercial 

available wood-glue. The period of pressing the attached layers with the wood glue was 15 minutes with 

constant pressure and the same amount of glue was used to attach each layers. The plywood samples were 

prepared as single layer, two layer, three layer and four layer named as slice 1, slice 2, slice 3 and slice 4 

respectively. In sets of plywood samples, effects were assessed on bending strength and glue-bond strength by 

means of shear strength. 

Bending strength is a fundamental property of every material that cannot be changed and calculated as, 

Stress / Strain. Where Stress = Force / Cross sectional area and Strain = Change in length / Original length. The 

sample was prepared like a beam so the Bending strength was calculated by end-loaded method. The plywood 

sample was attached in a table top and a mass was attached to the free end of the sample using a hook and the 

deflection was measured for different masses. The same procedure was repeated for all samples of plywood and 

bending strength of the plywood sample was calculated and plotted. 
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Fig. 1. Experimental set up to find Bending strength by end-loaded method [1] 

 

III. RESULTS 

Bending strength for plywood samples corresponds to number of slices is plotted as follows: 

Bending strength for Slice 1 Plywoods
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Fig. 2. The mass (g) dependence of bending strength (N/mm2) for slice 1 sample [2] 

 

Bending strength for Slice 2 Plywoods
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Fig. 3. The mass (g) dependence of bending strength (N/mm2) for slice 2 sample [3] 
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Bending strength for Slice 3 Plywoods
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Bending strength for Slice 4 Plywoods
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Fig. 4. The mass (g) dependence of bending strength (N/mm2) for slice 

3 sample [4] 

Fig. 5. The mass (g) dependence of bending strength (N/mm2) for 

slice 4 sample [5] 
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Shear strength for plywood samples correspond wood type is plotted as follows: 

Shear strength of Teak Plywoods with different thickness
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Shear strength of Ginisappu Plywoods with different thickness
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Fig. 6. The mass (g) dependence of shear strength (N/mm2) for 

Teak wood [6] 

Fig. 7. The mass (g) dependence of shear strength (N/mm2) for 

Ginisappu wood [7] 
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Shear strength of Mahohany Plywoods with different thickness
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Shear strength of Neem Plywoods with diffrent thickness

Mass (g)

0 500 1000 1500 2000

S
h
e

a
r 

s
tr

e
n
g

th
 (

N
/m

m
2
)

0.0

0.5

1.0

1.5

2.0
Slice 4

Slice 3

Slice 2

Slice 1

 

Fig. 8. The mass (g) dependence of shear strength (N/mm2) for 

Mahohany wood [8] 

Fig. 9. The mass (g) dependence of shear strength (N/mm2) for Neem 

wood [9] 
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Shear strength of Jac Plywoods with different thickness
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IV. DISCUSSION 

 

 

The Bending strength for plywood samples corresponds to number of slices with variation of loading mass has 

been plotted in [2], [3], [4] and [5] respectively. The Shear strength for plywood samples corresponds to Teak, 

Ginisappu, Mahohany, Neem and Jac plywood with variation of loading mass for slice number 1, 2, 3, 4 and 5 

has been plotted in [6], [7], [8], [9] and [10] respectively. 

1. The calculated value of bending strength for Teak, Ginisappu, Mahohany, Neem and Jac plywood are 

in descending order. According to the results, Teak has high Bending strength, Jac is the lowest and Mahohany 

is the intermediate. 

2. The Shear strength of the sample is increase with increasing the number slices of the plywood. When 

the slices stick together by the glue, the thickness of the plywood is increased and the mechanical bond between 

the slices are increases.  

3. Also the Shear strength influenced by the glue type, amount of glue applies between two layers and 

layer thickness of the plywood. 

4. In this study it was found that, the bending strength for Teak, Ginisappu, Mahohany, Neem and Jac 

plywood are in descending order. 

5. The Shear strength of the sample is increase with increasing the number slices of the plywood. When 

the slices stick together by the glue, the thickness and chemical properties of the plywood is changed. 

6. The mechanical bonds between the slices are increases and the Shear strength is noticeably increased. 

Bending strength and Shear strength are influenced by the glue type, amount of glue applies between two layers 

and layer thickness of the plywood.  
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