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Finger-joint technique to mitigate climate change

•	 Finger joint is a recognized technique connecting two small pieces of timber 
together

•	 This technique is used in Sri Lanka for non-structural purposes such as making 
timber boards and furniture 

•	 Issues related with the strength of the joints are still not fully investigated under 
Sri Lankan conditions

•	 With higher tensile strength, finger -joint technique can be used to manufacture 
furniture and minimize the use of small sawn timber planks in boilers

•	 This technique will enhance the mitigation of greenhouse gases and assist in 
carbon sequestration
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Introduction

Human induced climate change is one of the 
most pressing and complex issues facing society 
in the 21st century. Increased use of forests 
and wood products, does make an important 
contribution towards tackling the problem of 
climate change although it does not necessarily 
reduce greenhouse gas emissions at source 

(Hannah et al, 2004). Trees sequester carbon 
during their lifetime, absorbing carbon dioxide 
(CO

2
) from the atmosphere and storing it in their 

mass. For every kilogram of wood grown, 1.5 kg 
of CO

2
 is removed from the atmosphere (ASCE, 

2010). Storing CO
2
 in wood could therefore be 

considered as an effective means of mitigating 
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climate change, though wood also releases CO
2
  

when it is used as fuel (Philippe, 2013).

When comparing the various heat sources: 
wood, coal, fuel oil, gas or electricity, in respect 
of climatic impacts, the pertinent characteristic 
is the emission factor, which is the amount of 
carbon (or carbon dioxide) emitted per unit 
to released energy. Substitution of wood for 
fossil fuels does not reduce emissions of carbon 
dioxide because the emission factor of wood 
shows a higher value than that of other fuels in 
common use. Thus, giving the primacy to carbon 
sequestration is vital to increase the carbon stock 
in forests, wood products or in some kind of 
long-term wood storage, (Philippe, 2013).

While using timber in construction and furniture 
manufacturing industry, waste timber materials 
and short-length sections of timbers which are 
dumped by sawmills is considered to be a matter 
of concern. However, some of this discarded 
timber planks are already being used to fuel kiln 
dried boilers. Finger joint is a sustainable, eco-
friendly and economically valuable concept in 
furniture industry (Sandika et al., 2017). Finger 
joint is a recognized technique connecting two 
small pieces of waste timber together to ensure 
sustainable utilization. Currently, the technique 
is used in Sri Lanka for non-structural purposes 
such as making timber boards and furniture. 
However, issues related with the strength of 
the joints are still not fully investigated under 
Sri Lankan conditions. Consumers are paying 
their attention to the strength of finger joint 
productions. This study was undertaken to 
determine the tensile strength performance of 
both un-jointed (clear) and finger-jointed four 
species of timber with 13 mm finger lengths and 

4 mm finger pitch. 

 Materials and methods

Un-jointed and jointed finger joint samples were 
cut from seasoned defect-free sawn wood timber 
to calculate tensile strength properties. Finger 
joint specimens were made at finger joint factory 
of the State Timber Corporation (STC) at Boossa 
using 13 mm finger joint length cutters, and an 
assembling pressure of 6 Nmm-2 was used in this 
study. Clear timber specimens taken as control 
specimens and finger jointed timber specimens 
with same dimensions were made with constant 
finger geometry such as 13 mm Finger Length, 1 
mm Tip width and 4 mm finger pitch. A recent 
research reported that no significant difference 
in the tensile strength of finger-jointed lumber 
was found between horizontal and vertical finger 
formation (Min-Chyuan et al. 2011). Finger joint 
geometry is shown in figure 1. Polyvinyl acetate 
(PVA) SWR adhesive was used as bonding agent 
(Glue type) for finger jointed wood (Muthumala, 
2018).
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Figure 1: Finger joint geometry

Table 1 shows the timber species mainly used in 
furniture industries in Sri Lanka. In this study 
these timber species were used to calculate 
tensile strength properties.
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Timber Species Botanical Name  Timber Class (STC)

Grandis Eucalyptus grandis Class –II

Mahogany Swietenia macrophylla Luxury

Pine Pinus caribaea Class-III

Teak Tectona grandis Supper Luxury

Figure 2: The dimensions of the samples prepared for 
tension test.

Table 1:  Four timber species mainly used for furniture manufacturing industries in Sri Lanka.

The specimens were prepared from defect-free 
sawn woods, and dimensions of the sample 
prepared for above test are shown in figure 2.
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The density values were calculated for seven 
timber species using the following equation (Eq 
01). Dry weight of the timber samples was taken 
by placing in the electric oven at 105°C for a 
period of 48 hours (BS EN 373:1957).

Weight of oven dried wood (kg) (Eq – 01)
Volume of wood (m3)

Density=

Determination of basic density was done based 
on the green volume and oven-dry weight using 
a water displacement method. Moisture contents 
were measured using a moisture meter. 

Ten replicates were made for each timber 
species. Samples which were placed in normal 
room temperature conditions showed good 

structural performance compared to hot and wet 
conditions (Vievek et al,2016).

BS 373: 1957 and BS EN 15497:2014 were used 
as standards for tests. The test for tensile strength 
was performed by Universal Testing Machine 
(UTM 100 PC). 

Determination of the Tensile strength

Maximum load act in timber section was taken 
into calculation. Equation 2 was used to calculate 
the Tensile strength (BSI, 1957 ).

Tensile strength of timber =(Maximum  Load )/
(Average cross section area of specimen )(Average 
cross section area of specimen )

Tensile strength of timber = (Maximum  Load )
(Average cross section area of specimen )

N/mm2(Eq-02)

Results and discussion

Dry density values and moisture content of the 
timber species are shown in table 2. Dry Density 
values varied between 460 (kg/m3) to 720 (kg/
m3) in 12 % moisture content.
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Table 2: Dry density values and moisture content of timber species

Timber species Density (kg/m3) Moisture content %

Grandis 570 ± 5 11 ± 2

Mahogany 570 ± 3 12 ± 1

Pine 460 ± 2 12 ± 2

Teak 720 ± 5 12 ± 2
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Table 3: Finger joint efficiencies of four timber species

Table 4: Mean C stock (t ha-1)

Timber species Mean tensile 
strength of clear 

specimens(N/
mm2)

Mean tensile 
strength of finger- 
joint specimens 

(N/mm2)

Strength 
Difference (Clear 
- joint) (N/mm2)

Joint efficiency %

Grandis 103.16 50.24 52.92 48.70

Mahogany 47.64 35.77 11.87 75.08

Pine 83.23 17.04 66.19 20.47

Teak 124.25 36.47 87.78 29.35

Timber species Mean Carbon stock (t ha-1) of monoculture forest 
plantations of Sri Lanka in 2008 (De Costa & 
Suranga, 2012)

Grandis 132.72

Mahogany 97.57

Pine 130.19

Teak 42.70

According to Table 03, the highest mean 
finger-joint efficiency percentage (75.08%) was 
obtained from Mahogany timber species and 
the second highest mean finger-joint efficiency 
percentage (48.70%) was recorded in Grandis 
timber species. The least mean finger- joint 
efficiency percentage (20.47%) was recorded in 
Pine timber species.  Mean finger- joint efficiency 

percentage varied as:Mahogany>Grandis>Teak 
>Pine.  

Table 4 shows the mean Carbon stock (t ha-1) of 
commonly used timber species of monoculture 
forest plantations of Sri Lanka in 2008 (De 
Costa & Suranga, 2012). The lowest amount 
of mean C stock was showed in the timber 
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species of Teak (42.7t ha-1) and the highest 
amount of mean Carbon stock was showin the 
timber forest species of Grandis (132.72t ha-1).
However, fast grown species generally consume 
higher amount of resources, which are more 
sensitive to resource availability (Amarasinghe, 
2018). Pine is a fast-growing species, which 
shows the second highest Carbon stock (130.19t 
ha-1). Therefore, use of short- length sawn timber 
pieces for finger- jointed furniture production 
could contribute to carbon storage.

Conclusion

The following conclusions can be drawn from 
this study:

The highest tensile strength was recorded in Teak 
clear specimens and the lowest was recorded 
from finger- jointed Pine timber specimens.The 
highest mean finger- joint efficiency percentage 
(75.08%) was obtained from Mahogany timber 
species and the lowest (20.47%) was recorded in 
Pine timber species.

This study illustrates the joint efficiency of 
finger- jointed four timber species. The present 
findings could be effectively used in finger- joint 
manufacture.

Furniture is the portable equipment used in 
various human activities such as seating, working 
and relaxing. This end can be considered as a form 
of decorative art. Finger- joint techniques can 
be used to manufacture furniture and minimize 
the use of small sawn timber planks in boilers 
through which sequestration of the carbon stock 
in wood products could be enhanced.Hence, 
investigating the tensile strength of finger jointed 
products is important. 
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