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 � ���� �� ��� !"	��# �	��$ �	 �% &��� '#�� &(&�

�����% &�)�� ���&��*�+� ���,�- �% ��� .(��/  �� ��

'$ !��0 1�2$ �# ,�3� 45�$ 6�7�  ���0 8&�0�

'$ &��" .������ :(	 !��0 ��� ���
)�;  " =�� ���	 >�� �	

 ,�$� � >0��$ !*�- 8��#��% !)�30 !5? �# &��&)�

'$ ���@0	 =�A B�+ �� .(�0 C�%	� ��" . ���� �#

#� (	D��  (	�� !$��7$ !#�E� �# !
�� >�� :�	&' ��	&� 

% :(	 !5? �# ��(� 1�E �	 ��  (	������ :� �� '#�� �	�$ �	 

 !#�E� �F�� �% �G)�50����) �()!0�&#� ( ��3� 8&���

'$ &��"8 � !#�E� �J� ,�D$	 ��#��% 45�$ K(	�" �� 

 L	�� �� '�	���M� ���#,� ����	� ����  . ��N�� !#�E�

�"	� 1��)	 :�# OP�2�	 !$��7$ �# '@�$ ���M� >��$ � 

 C��% G�� � ��� QR0 !�@�% !�	 � !$��S

!$��7$ ��'$ ��� � ���A(Doosthoseini 2001) .

 '@�$ �N	 ,��% 1�E �# !3� ���(� O�T)�R$ :(	�#��#

U�� �% !0	 ���A O��/ ,� C��% �( � !#�E��  (	 :

 �	�$ &���$ >0��$ '���G�	 �	�$ �	 ���@0	 8O�T)�R$

 '�#�%��&��)���� ('$ ��/�� 	� &�%Garcia et al., 

(2005)  O�V@/ ��T#	 ��	&(�+MDF 1��)	 �% 	� ,� �� 

 �	�- '0��# ���$ &���# �&" ������ :5�+��+ :��	��+ �#

&��	� . 'A&�W%	� �� '3��� �#�- C��% '0��# :(	 X(��

'$ ,�W� 	� ��� :(	 �� �J� � !$��S &�� . :��Y*�

 ��N�� �&" ������ 1��)	 �����+ � 'D���D$ L	�� �# '@�$

 ����	�MDF&�"	&� . )Muehl & Krzysik (1997 

 ��� 'D���D$ � 'D(G�� L	�� �# :��	��+ � :(�� ��N��

 ,��# � ��	� �	�- '0��# ���$ 	� ZW� &�(��� !�0 �
��

&���%�%  �	 :(�� QR0 C(	G�	 [/] �# ^^ :��	��+ � &/�� 

 �# �@/ �	]/^*% ��N�� &/�� '   'D���D$ L	�� ��� �#

 �� �J� � ��T#	 ��	&(�+ &���$ 'D(G�� L	�� ')� 8�"	�

�� !$��S 'A&�W%	� �� �� �	 &T# _` ��
3# 	� !?�0 

'$ &W�#.et al.(1990)  Youngquist ������ ��N�� 

 ��� �# 	� :��	��+ � :(�� �	&7$ 8�����# � ,��0a�0	

 ZW� &�(��� �# �&" ���0 �
�� ��� � ���% '0��#

 'E �� �� ��� �E�; ,�$�� 'E �% &���(��bc 8!?�0 

 � �� �J� '5% ��E �# :��	��+ � :(�� �	&7$ C(	G�	

�� !$��S 'A&�W%	�� ��'$ C��% 	�   �# ���A	 8&��

'$ C��% 'A&�
�� L	�� :��	��+ ,&" ���S	 &#�( .

)Amthor & Böttcher (19840��# �� ' &S ��N�� 

 �# ,��% �� B�*� �� ��� ���� ��� QR0 O��/�2�

 d?�# :��	��+ ,��% ���S	 �% &���% ,��# �� �# O&$ ����%

(P ,&" �� &S� ���VR0 '�#� � �&" �"�� �% QR0 ' 

$ �3#�� ���� ,&" �&�W%	� �	'&"�# 	�  $ C��%' &��. 

 :��	��+)=�$ (��$� �	 �% !0	 �G$ '# � �# '# 81�@" �*�� 

D" ���5# �����0 �D" '�;�� B�*� �� � �"	� �

!0	 . 8')�D)�$ ��	&�	 8'(��*�" ,�*��0 '5% ��E �#

 �	 :��	��+ �� ����$ :;�� ,	G�$ � e�� � ��F �R7�

 �# ,� 'W�# �N	 :��T� �� �	JA ��N�� � f3$ �����%��

'$ ���V$ !#�E� &S ���$ Z( ,	��?  ��#��% �� �% ��"

���A �	�- ���� ���$ &(�# ,� (Doosthoseini 2001). 

'$ :��	��+  8�� �#�7$ �� ��� !$��7$ ��
3# �	�# &�	��

 �	 ���A�5� 8'R� 'A&�W%	� 8!$��S 'A&�W%	� g��%

 �3# ��(J+ h�� 8QR0 !�@�% ��
3# 8��� QR0 >(���

 �	�- ���@0	 ���$ 8B�+ O�V@/ �# ��� 'A&�
�� =&? �

���A.  

���� !$��7$ �# ��a? i�7V� :(	 ����� �� '#�� >%�$ �

0��# ���$ G�� B�+ K(	�" 8!#�E� F�@� �#'!��A �	�-  .

Tabarsa (1988) � �$� 8��� ���� Z�% !#�E� ��N�� 

 ,&" �*�5+ � e	� ��� ���� ��� !�@�% �# B�+ ,�$�

 ��3j	 � ��	� �	�- '0��# ���$ 	� &��&)� =�� ���	 :(��

'$  &�% �%$��7$ �# '2�W$ ��N�� B�+ ��$� � 'W*� !

��*� ��� �E�;   L	�� � ����0P	 g�&$� �� �$	 �"	&� 

 �# '3��� �#�- �N	 B�+ ,�$� O	���M� �(�0'Ak(� �� �

 �"	� �T)�R$ ���$!0	. C(	G�	 d?�# 8B�+ ,�$� C(	G�	 

 '5�	� 'A&��� � ����0P	 g�&$ 8'W*� !$��7$
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'$ ��". :��Y*� )Nemli et al. (2007 B�+ ,�$� �N	 

�	� �	�- '0��# ���$ ��� ���� ��� QR0 ��#� �# 	�&� .

,�W(	 Ra� � Rz � ,	��? �# 	� 'Ak(� �� C(�$�� QR0 �

��% ,��# � ���%&� ��
3# d?�# B�+ ,�$� C(	G�	 �% 

'$ ��� QR0 !�@�% ���A . &�)�� K� �� .-	� ��

������� �� K� ��A�5A :(�� f3$ =�A B�+ 8'#�� >%�$ �

# &�)�� �*"'$ ��  &l �� �% ���# :(	 �# 'T0 ��	�*� � ���

�(G� C��% �# ,�D$	� �� &l �� ')�2V$ 8,� �# 6�#�$ �

 � ��#��% �m� �	 � !�@�% �m� �	 ��	&��0	!$��7$ �� �

 �	 �% 'D���D$n��" �������� f3$ �� �� '#�� >%�$ �

'$  8&"�# &�)����".  

        �- 8�&" =�U�	 O�7�7V� �# ���� �# !(�3� ��    !o0	 �%F �#

      �� �# :��	��+ ��N�� ,	�(	 �� �%�  o��A �   �o��  o5��� '   ���o$ 

0��#'      "�	GA ,��% �� � ����� �	�- '        �Wo�$ ���o# :o(	 �� 

 !0	 �&W� .    T0 �T)�R$ :(	 �� :(	�#��#'      :��	��o+ �oN	 8�&" 

 �� �#� �� �  ���    ��A �# �&" ���0 �  ���   5��� p�# :3+ ' 

 0��# ���$'  ���A �	�-  .  �7V� :(	 �� S�� i��     �o% !0	 :(	 

    D(G�� L	�� 8:��	��+ �	 ���@0	'       �o# !o$��7$ &���$ ��� 

       d?�# � ��	� C(	G�	 	� !#�E���
3# �#��    o�� QRo0 �   �o� 

       omla$ �o#�- C��% �D�� ,�&# �&"�  	�   ��  !o$��7$   �o�� 

D���D$'   ��" ��U(	 ,�  .   >���� :(&#     �%F >)�R$ �# ���� �#

   '0��# :(	 1&� 8�&"  ��N�� �T)�R$         ,�o$� � �o$� 8:��	��o+ 

         �o#� � 'D���oD$ 8'oD(G�� L	�� �# B�+�    QRo0 MDF 

'$ &"�# .  

  

��� � 	
�� �  

                1�o�)	 �$�o" io�7V� :o(	 �� ���@o0	 ���o$ �o�)�	 �	�$

��A�  ��      'o5��� p�o# :o3+ � )    8��o*$ 8	�o�	 8e	�  o5�U�	'8 

D5�)' �…(          'o$ :��	��o+ � &o��&)� =�� ���	 >�� 8   &o"�# .

   	 ���@0	 ���$ 1��)	         �	 �o% ��5#�# �
�� ������% &�)�� K� �

 ��A 6�5�$�  ��     'o$ ���@o0	 '5��� �       &o" �o�3� 8&o�%&� .

                                                 
��  Average roughness 

��  Maximum height of the profile 

              �o# g�*o" ���Wo� �o�� �o�����% �	 G�� :��	��+ ,���)�$	

bq    ��F ��$� 8&$�� �	�$ &/��rc   �� rr   ���� '��0  �	�A 

    :;�� �&��*�-�# �c   �� r    &o" ��3� &/��  .     =�o� ���	 >�o�

   � ���� ���$ &��&)�          &o(��A �o�3� ��o0 >�o� ������% �	 G� .

 g�&� �� >�� :(	  '�� O�2�W$s!0	 �&" �(	�	 .  

      �$�o" io�7V� :(	 ��M$ �$	�? :       �o0 �� :��	��o+ �	&o7$

         B�+ ��$� 8&/�� �� � Z( 8�@/ QR0^uv   � ^wv  ���� 

'��0   � �	�A    B�o+ ,�$�c   � q      &o"�# 'o$ �o7�-�  .  x�Ro0

        �o# 6�o#�$ fya? � ��M$ �$	�? 45�$       g�&o� �� �o3�� b 

!0	 �&$�.  
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;���2 P . 
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�����   

 # X(���    �	 �&$� !0� ��	&o�	   ��o�A  'oAk(�       4o5�$ ��o�

���      U� Ko0�� '��o$�� ���       # ���oA � z��o(�	� �o(G  �&o�

:�����$ �� ) :D�	� ,�$�� (    ��A �	�- ��5V�� �(GU� ���$ &o� 

            �o# �o�M$ �$	�? �#�7$ � �7�$ �N	 z��(�	� �(GU� X(��

Ak(�'�� � g�&� �� 45�$ {!0	 �&" �y	�	 .  

  

���� #� :5�;� P <�, =*�:��� +:>?@ ����� A:�7*  �BC:� �	DE7�� <  

           MOR MOE &�' ����(�� ) TS )* TS ) WA )* WA  

P .9/"  ns FF/"  ns �9/"  ns **"""�/"  **"""�/"  """�/" ** """�/" ** 

T 9$/"  ns F�/"  ns #�/"  ns ns.�/"  ns �"/"  ""�/" ** ""�/" ** 

M $9/"  ns �%/"  ns .$/"  ns nsF�/"  ns ��/"  "�/" ** ""%/" ** 

PT ��/"  ns 9./"  ns $./"  ns ns��/"  ns �%/"  ""�/" ** ""�/" ** 

PM �$/"  ns .$/"  ns #./"  ns ns9./"  ns �$/"  ns$./"  ns$#/"  

TM $9/"  ns %9/"  ns "�/"  ** nsF�/"  ns 9�/"  ns�9/"  ns�"/"  

PTM 9$/"  ns ../"  ns �F/"  ns ns.�/"  ns�%/"  nsF�/"  ns%#/"  

      ns��� ���� 	
�� ��      * 	
�� �� ��� � � ���  **               	
�� �� ��� � ����   
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     g�&� �# ���� �#{ '$   # ,	���   (	         �oN	 �o% ��o# '+ �D� :

�7�$      �o$	�? �#�7$ � �o�M$    �o#MOR�   �MOE �  �	

   ���$� |�V)'�T$  �	�   �# � ���
�  �� :�     �	 �&" ���0 ���

 ����ooA g�&oo$ |�ooV)' ���oo�0P	 g�&oo$ �  O��oo@� 

'�T$ �	��&��W$ � �'* ��" .  

  

���� ���� ��	������� ��   

             �� O	�F :�o# g�2o�	 !o$��7$ :��T� �	�# i�7V� :(	 ��

     P�o*T$ �% ��� '���$ �(P"        'WoW% !o$��7$ C(�o$�� �o#

  ��*?�#     =�oU�	 QR0  'o$        �# !o$��7$ ,�o$�� �	 ��o�A  'o"

    &" ���@0	 QR0 �# ��	�$ .      g�&o� �# ���� �#{  'o$   ,	�o�

#�  (	      :��	��+ �7�$ �N	 �% &�0� �U�� :        �o# ,�o$� � �o$� 8

oo"�# !oo$��7$'  ���oo$� |�ooV) �	'oo�T$ �	��  :�oo# � ���oo


���  ��               O��o@� 'o"�# !o$��7$  |�oV) �	 �&o" ���o0 �

'�T$  �	� �&��W$ � '*�   ��" .  :��Y*�     g�&o� O�o?aE	{ 

  ,�W�'$      �#�7$ ��N�� �% &��  � �$�  'o"�# !$��7$ �# ,�$�

         &o/�� Z( QR0 �� ���$� |�V) �	 'o�T$  �	�      :�o# � ���o# 

���   �o�              O��o@� 'o"�# !o$��7$ |�oV) �	 �&o" ���o0 �

'�T$  �	�   �&��W$ �'$  ��" .  �D"s   �N	   �#�7$   � �$�  ,�o$�

 ,�W� '"�# !$��7$ �# 	�'$ &��.  
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دماي پرس (درجه سانتي گراد)

زمان پرس (دقيقه)

  

 �������	
 � �	� ����	 ��� ��� �	���	 �   

  

     �D" �# ���� �#'$          �	&o7$ :(�Wo�# !o��A �oU�� ,	��

    �� �# 6�#�$ '"�# !$��7$�  ��      �&o" ���o0 ���   ��o$�

 B�oo+s}~ �oo��� '��oo0 �	�ooAB�oo+ ,�oo$� �  q � �oo7�-� 

     o�� �o# 6�o#�$ !$��7$ :(	 ,	G�$ :(�*%�  �o�  ���o0 �

                                                 
� - Modulus of Rupture 

� - Modulus of Elasticity 
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Abstract 

In this study, effects of paraffin addition and pressing conditions on properties and surface roughness 
of medium density fiberboard have been studied. Variables including paraffin content at 0, 1and 2 
percent, press temperature at 170° and 180° C and pressing time of 4 and 5 minutes were investigated. 
Modulus of rupture (MOR), modulus of elasticity (MOE), shear strength, surface roughness, water 
absorption and thickness swelling after 2 and 24 hours soaking in water were measured. The results 
indicated that paraffin addition had no significant effect on MOR, MOE, shear strength & surface 
roughness in MDF panels. In case of physical properties, adding paraffin generally caused decreasing 
water absorption and thickness swelling. Press temperature had significant influence on water 
absorption of MDF but no significant effect on other properties. Increasing press time resulted in a 
decrease in water absorption of MDF but it had no significant influence on other properties. 

 
Key words: Medium Density Fiberboard, Paraffin wax, Press Temperature, Press Time, Physical 

Properties, Mechanical Properties and Surface roughness. 
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