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ABSTRACT 

A comparative analysis has been done on the experimentally found destructive bending 

moments in the loading of bending of the most commonly used end and T – shape corner joints 

of details from solid chestnut wood with two types of cross section of the details – 50 x 25mm 

and 50 x 30mm. 

It has been found, that the type of joints and the thickness of the joining details have a 

definite impact on their destructive bending moments. 

With the increase of the thickness of the details from 25 to 30 mm (with 20 %), the de-

structive bending moments in the loading of bending of the end glued and dismountable corner 

joints increase respectively with around 28 % and with 33 %, and of the T – shape corner joints – 

with around 23 % and around 17 %. 

It is recommended that the found out destructive bending moments in the loading of bend-

ing and the most commonly used end and T – shape corner joints of details from solid chestnut 

timber with cross section 50 x 25mm and 50 x 30 mm be taken into consideration in the choice 

of the type of joints in the sitting furniture construction. 

Key words: corner joints of details from solid chestnut wood; destructive bending moments in loading of 

bending; sitting furniture 

INTRODUCTION 

The hardness and deformation charac-

teristics of the corner joints of the details 

from solid wood are one of the factors which 

define the load potential the form resistance 

and the durability of furniture construction 

for sitting, including their durability of ex-

ploitation. They depend on a number of fac-

tors – type of physic-mechanical properties 

of timber, cross section of the joint details, 

type and parameters of the joints, properties 

of the glue seam of the joints, degree of so-

lidity of the joints, roughness of the contact 

surfaces in the joint details, etc. With a view 

to that in the laboratories for testing and 

measuring of the furniture are carried out sys-

tematically test for the defining of the de-

structive bending moments and the coeffi-

cients of hardness of the angle joints in the 

construction of the skeleton of sitting furni-

ture simulation exploitation loads (Jivkov V., 

2001, Gruevski G. 2007, Kyuchukov G. et. 

al. 2004–2013). In the present publication a 

comparative analysis between the destructive 

bending moments of the most common used 

end and T-shape corner joints of details from 

solid chestnut wood with two types of most 

commonly used in practice quadrangular 

cross section – 50 x 25 mm and 50 x 30 mm 

has been done. 

METTOD OF WORK  

The type of the tested corner joints is 

shows schematically on figures 1 and 2.  
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The type, form and measures of the of 

the sample bodies (fig. 3) as well as the prep-

aration and conditions for their testing in 

loading of bending with the collection of the 

frames are analogical to those given in the 

previous publication. 

 

1 2 3 4 5

6 7 8 9
 

Figure 1: End corner joints: 

Glued corner joints: 1 – open mortise and tenon joint; 2 – half-open mortise and tenon joint; 3 – hunched 

mortise and tenon joint; 4 – mortise and tenon joint; 5 – joint with two dowels; 6 – joint with wooden 

“Lamello plates”. Dismountable corner joints: 7 – joint with two countersunk screws for wood; 8 – joint 

with two one-piece connectors “Confirmat”; 9 – joint with two connectors with screw and cross dowel. 

 

COMPARATIVE ANALYSYS OF 

THE RESULTS FROM THE TESTING 

On table 1 are given the comparative 

data for the results of the experimental re-

search for the destructive bending moments 

of the tested type’s corner joints. From them 

it could be seen that the type of the joint is 

defining for its hardness in loading of bend-

ing moments. Defining factor for this is the 

surface for gluing of the contact surfaces of 

the joining details.  

 

 

Figure 2: T-shape corner joints: Glued corner joints: 1 – Stub mortise and tenon, type A; 2 – Through 

mortise and tenon type A; 3 – Stub mortise and tenon, type B; 4 – Through mortise and tenon with shoul-

ders, type B; 5 – joint with two dowels; 6 – joint with wooden “Lamello plates”. Dismountable corner 

joints: 7 – joint with two countersunk screws for wood; 8 – joint with two one-piece connectors  

“Confirmat”; 9 – joint with two connectors with screw and cross dowel 
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Figure 3: Sizes and testing schemes of the test samples: a and b – end corner joints; 

 c and d – T-shape corner joints. 

 

A good outlay idea for the correlation 

between the destructive bending moments of 

the tested types of end and T – shape corner 

joints could be received from the graphs on 

figures 4 and 5. 

According to their destructive bending mo-

ments the glued end corner joints of the de-

tails with cross section 50 x 25 mm (see fig. 

1) are arranged in the following hierarchical 

order: through open mortise and tenon, 

through half - open mortise and tenon, 

through hunched mortise and tenon, through 

mortise and tenon, through two dowels and 

joint through wooden “Lamello plates”, and 

the dismountable end corner joints – through 

two one-piece connectors “Confirmat”, 

through two countersunk screws for wood 

and joint with two connectors with screw and 

cross dowel (called “Swedish type”).  
  

 

 

Figure 4:Comparative data on the destructive bending moments of end corner joints details from solid 

chestnut wood with of cross section 50 x 25 mm and 50 x 30 mm. 
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Table 1: Destructive bending moments of corner joints details from solid chestnut wood with  

of cross section 50 x 25 mm and 50 x 30 mm. 

Type of corner joints 

 
Destructive bending moments of cross section 

of details: 
 50 x 25 mm, М1, 

[Nm] 

50 x 30 mm, М2, 

[Nm] 

М2 / М1  

А. End corner joints: 
I. Glued corner joints: 

1. Open mortise and tenon joint;  

2 .Half-open mortise and tenon joint;  

3. Hunched mortise and tenon joint; 

4. Mortise and tenon joint;  

5. Joint with two dowels;  

6. Joint with wooden “Lamello plates”. 

II. Dismountable corner joints: 

7. Joint with two countersunk screws for wood;  

8. Joint with two one-piece connectors “Confirmat”;  

9. Joint with two connectors with screw and cross dowel. 

 

499 

406 

332 

294 

252 

145 

 

 208 

243 

183 

 

572 

496 

416 

424 

360 

182 

 

268 

335 

243 

 

1.14 

1.22 

1.25 

1.44 

1.42 

1.25 

 

1.29 

1.38 

1.32 

В. T-shape corner joints: 
I. Glued corner joints  

1. Stub mortise and tenon, type A;  

2. Through mortise and tenon type A; 

3. Stub mortise and tenon, type B;  

4. Through mortise and tenon with shoulders, type B;  

5. Joint with two dowels;  

6. Joint with wooden “Lamello plates”. 

II. Dismountable corner joints: 

7. Joint with two countersunk screws for wood;  

8. Joint with two one-piece connectors “Confirmat”; 

9. Joint with two connectors with screw and cross dowel. 

 

529 

556 

402 

481 

276 

138 

 

272 

299 

235 

 

606 

677 

485 

556 

406 

161 

 

285 

331 

259 

 

1,15 

1,21 

1,20 

1,16 

1,47 

1,17 

 

1,05 

1,11 

1,34 

 

According to their destructive bending 

moments the glued T - shape corner joints of 

the details with cross section 50 x 25 mm (see 

fig. 2) are arranged in the following hierar-

chical order: through oval mortise and tenon, 

type A, through oval stub mortise and tenon, 

type A, through oval mortise and tenon with 

shoulders, type B, through oval stub mortise 

and tenon, type B, through two dowels and 

joint with wooden “Lamello plates”, and the 

dismountable T – shape corner joints – 

through two one-piece connectors “Confir-

mat”, through two countersunk screws for 

wood and joint with two connectors with 

screw and cross dowel.  

According to the destructive bending 

moments the end corner joints of the details 

with cross section 50 x 30 mm (see fig. 1) are 

arranged in the same hierarchical order, as 

well as the joints of the details with cross sec-

tion 50 x 25 mm with the exception of the 

joints with hunched mortise and tenon and 

mortise and tenon which exchange their po-

sitions, but the difference between them is 

very small.  
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Figure 5: Comparative data on the destructive bending moments of T-shape corner joints details from 

solid chestnut wood with of cross section 50 x 25 mm and 50 x 30 mm, (from 1 to 9 according to table 1) 

  

According to the destructive bending 

moments the T - shape corner joints of the 

details with cross section 50 x 30 mm (see 

fig. 2) are arranged with the same hierar-

chical order, as well as the joints of the details 

with cross section 50 x 25 mm. 

From the data in the table and figures 4 

and 5 it could be seen that the cross section 

of the details has considerable impact on the 

destructive bending moment of the joint. 

The correlation between the destructive 

bending moments of the glued end corner 

joints of the details with cross section 50 x 30 

mm and 50 x 25 mm is 1,28, e. g., with the 

increase of the thickness of the cross section 

from 25 to 30 mm (with 20 %), the destruc-

tive bending moments are increased with the 

average 28 %. 

The correlation between the destructive 

bending moments of the dismountable end 

corner joints of the details with cross section 

50 x 30 mm and 50 x 25 mm is 1,33, e. g., 

with the increase of the thickness of the cross 

section from 25 to 30 mm, the destructive 

bending moments increase with an average 

of 33 %. The middle increase of the destruc-

tive bending moments of the glued and dis-

mountable end corner joints is about 30 %. 

The correlation between the destructive 

bending moments of the T - shape corner 

joints of the details with cross section 50 x 30 

mm and 50 x 25 mm is 1,23, e. g., with the 

increase of the thickness of the cross section 

from 25 to 30 mm, the destructive bending 

moments increase average with 23 %. 

And the correlation between the destruc-

tive bending moments of the dismountable 

T - shape corner joints of the details with 

cross section 50 x 30 mm and 50 x 25 mm is 

1,17, e. g., with the increase of the thickness 

of the cross section from 25 to 30 mm, the 

destructive bending moments increase on the 

average with around 17 %. The middle in-

crease of the destructive bending moments of 

the glued and dismountable T - shape corner 

joints is around 20 %. 

CONCLUSION  

The results from the comparative analy-

sis between the destructive bending moments 

in the loading of bending with the gathering 

of the shoulder frames of the most common 

end and T – shape corner joints of the details 

from solid chestnut wood with cross section 

50 x 25 mm and 50 x 30 mm give reason to 

make the following more common conclu-

sion and recommendations: 
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1. The type of joints have a definite im-

pact on the destructive bending moments in 

loading in bending.  

2. The cross section of the details has 

considerable impact on the destructive bend-

ing moments of the corner joints of the details 

in their loading when bending. With the in-

crease of the thickness of the details from 25 

to 30 mm (with 20 %), the destructive bend-

ing moments in the loading of bending of the 

end glued and dismountable corner joints in-

crease respectively with around 28 % and 

with 33 % (or average with 30 %), and of the 

T – shape corner joints  - with around 23% or 

17% (or average 20%). 

3. It is recommended that the found out 

destructive bending moments of loading in 

bending of the most commonly used end and 

T – shape corner joints of details from solid 

chestnut timber with cross section 50 x 

25 mm and 50 x 30 mm be taken into consid-

eration in the choice of the type of joints in 

the construction of furniture for sitting.sit-

ting. 
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