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1. Finite element methods 
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1. Hexahedral 
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��� 2 .*�� (��� ,-.�� �/ �0�1 �2�-0 3&������4 56�7� (-.!" 89�" ����4 : (�;9� �&��1 <&0" � ��� �!4" /6�7� (-.!" 

���� ! $7�.� 

 ��-=1 . /��0 >�?�&����� � >�?�&����� @��A6!6B���%  "/��� C9DE� "�&!3&������ Ansys ]18 G19[ 

�&B0��? EL ER ET GLR GLT GRT 
ѵLR ѵLT ѵRT ѵTR ѵRL ѵTL 

(MPa) (MPa) 

�<�E :��  12205 1858 774 899 595 195 502/0  705/0  526/0  373/0  078/0  038/0  


T����) E (MPa) G (MPa) ѵ 

U>� (PVA) 400 148 3/0  

 ��-=2 �/ #.� ��I0 J�&��� � K�L��0 &�/M0 . N�� "&'( #$% �! &�< ���� �OA�/ � ���&�! 

 �/ #.� K�L��0 N��  �OA�/

L0)��,?( 

 �/ #.� K�L��0 N��  ���&�!

L0)��,?(  

 /�-I�

����  
���� Q��  

6/06 (0/39)* )4/0( 41/6- 5 �1 < ��=� ?�F7� 

)5/2 (38/20  )7/2 (56/21-  5  �1 < �� ?�F7�:�� ���& ��=� 

)5/2( 88/19  )7/2( 03/21-  5 ���& ��=� 
���S �1 < �� ?�F7� 

)2/2 (33/25  )6/2( 79/26-  5  ���& �� :�� �1 < �� ?�F7�5 ����
T� 

)2/2 (53/26  )3/2( 06/28-  5  ���& �� :�� �1 < �� ?�F7�10 ����
T� 

)7/1 (65/28  )8/1( 30/30-  5 
 ���& �� 
���S �1 < �� ?�F7�10 

����
T� 
 * 5	:� �' '	�1� Z����� �����< /A�4 4��S�(���4.  

 ��-=3.  S�B� N��T� ���� ���&�! U%&0 #.� V�����6�� "� L  ������M�W-� �$7� ! 

Sig F K�L��0 CI!&0 "/�<X N=�/ Q�;T0 CI!&0 &��Y� Z!.0 

000/0  028/71  187/372  5 937/1860 A�����
E  

  240/5  24 761/125  �������
E  

   29 697/1986  �P 
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Sig F K�L��0 CI!&0 "/�<X N=�/  Q�;T0 CI!&0 &��Y� Z!.0 

000/0  068/71  701/332  5 503/1663  A�����
E  

  681/4  24 354/112  �������
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   29 857/1775  �P 
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ABSTRACT 
Joints are important components of any structure that can be a warranty for the strength of structures. 
There are different methods for reinforcement of furniture joints that are used according to position 
and shape of joint. One of the reinforcement methods of corner joints is using wooden corner blocks. 
Therefore, in this study, the effect of species types and physical situation of wooden corner block on 
stress carrying capacity of L-shape joint under diagonal tension was investigated numerically and 
experimentally. For this purpose, L-shape mortise and tenon joints of beech were constructed.. The 
corner blocks of beech and poplar species were applied to reinforce the joints. The physical situation 
for beech in three levels (without groove and with grooves 5, and 10 mm) were selected as variables. 
Also, a control sample (without corner block) was used for comparing. Experimental results have 
shown that using corner block had a significant effect on stress carrying capacity. There was no 
significant difference between the species. The maximum stress carrying capacity was obtained of 
joints that were reinforced with poplar corner block with 10 mm groove depth (30.3 MPa) and the 
minimum stress carrying capacity was obtained of control sample (6.06 Mpa). Results of numerical 
analysis have shown that maximum stress of reinforced joints with corner block are in the groove zone 
of joint members and corner block glue line which this stress concentration caused the failure of 
members in these zones. 
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