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 ��*(��	� (� ������4      )��8���� ��*
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��?�      ��� �(����, +(��	� �,          �! +^��/� �� +(�1�N� �1�-�
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,���2+ 	��&�  ��� .�	   U �U g
( ��8�       ��, �( Z[�� � ��	�4 
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)Hutchnson, 1978( . �6�@��J  +��*i��  ��   �J��� ��, �
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 ���� (�   )����    ����

 ������ )1���� ����X0�[�)Niemz, 1988 & Hansel(. 
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34  �6�
����    �D�= F	�` �, �( �/�> e�/ 
 

        �( �N	�J ��� )��� ��C� (� 5�? ��(�, �(��  1/��� (��L  

)Doosthoseini & Noorbakhsh, 1996( . (�
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34 � 	�E+ �>3	
      ���C� ����? +��*    ����� +��* 7��
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          ��(�, 1�*10���& )(
� �	�( �, ����� 
 ��&� �;��,��� )1� 
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34 

�/� �&�> �" �U 1-        5��? �J�� +1# �� ��� ����I���� 

  �? �D= 
             $*��� )12�/ (��G�� ���� �, �H	�N� (� �( 5

���� 1��*�.��-oG* �� r���E	� 5���N�NY� (� ����, ���6�� �� 

@��J �*+ & �%	f� 6�� �  �,� �, (�D>�+      ��(�, ���� Z[�� � 

  ���� )1�� );Rowell, 2005 Nesse et al., 2004 .(

gI��� �����> ���*+���B#I� @��,�L  �+ +����, ��	���
( ��&�� 

 ��, �(�1/����+ )��1/�   >��+ &�? �  & Z[� )�(
��  �*+   F�U�� 

,���     �0
 ����&�> 5(�? �   ��GJ g
( �      (� )��8���� �(��� 

 �(� �X-?	,��     �, ��C� Z[�  �1�	�         ��L� �� ��U ���� �! 

R�,�	  / (��(���, ��H .   � �, �=�� �,	    �GU 5��JIO� �f-�  (� 

 �(� �(��	,�� �,� +  )�(
��& Z[�   �*+      (� �(�� ���=
 �FU�� 

�	  ���(�, X� �         /���� g
( �� )��8���� ��, )1� �  ��,� �+ 

 ��C� Z[�  �,    GU 5(�?�t )��1/� �  >��+  �Y� 
 �  @���  �6� 
  

@��J  +�* i�� �   �,� �, ���� �+   �C�� 
 �     ��` 
 Z[�� 	 F

�(�, 5�? �D=�1� .  

  

	
� 
 �
�� ��  

� (�	 ���(�,��� )��� �� )��8��� �,  �*+ 
 �,�-? 

�(	� �*+� 	�
%�*10���& )(
� 
 5�/����� (� 1	 _

���!	*�E2���C�  �*+! /������ �1/1� � .)��> �� �-�,  +�*

���4 )��� 7	 �� )��8��� �, ��,�-? )1� �-� ���  ���

�N�# �+e�/ ��    PallmannO � ��� )��� ��#�� 
� 

��C� ���� +��, ���/ �(�� )��� 1� ���� ��� . )���

���  (� �*	T2� )�E��� T ��� �, �,�6 �U+ �
1# uvv 

 �=(�c��H�� 51� �, nw� �J��  �8? �,�O( �
1# �

1/1� 72� 1?(� .U (� xy���H �*+��(�4   51� �, +�

	 (� �J�� T�
(� )��� (��L zI� a�GJ� �, (������� 

1/1� . x4 �, 7���� 1	(1�/� 51� �	� ���
(� (������� 


 K	(%� {v zI� �N�L�  �E	� (�,1� a�GJ� . x4 ��nw 

�O�S �J�� �/� ����� A(�� 
 �0�# �	� (� +(
 1	(1

&�`� 7�������� )��� �  51� �, )1� ��2S! +�*{v 

1/1� �2�*� �N�L� .�, +��,  ��(
! ���n 5
�8�� Z[� 

)��� ����I���� ���  51� �, �*n 
 w +��� (� �J�� 

unv �� u|v �=(� c��H�� 51� �, xy� 
 1-�&�> (��L 

w�O�S �! (� �J��  1/1� �	�2,! 
 (
 . x4 �+��E,! ��

��� )��� �( �� �*� 
 72� ��,�6 �,�O( �, �1

��H, 1/1� +1-, . �, '�R+(
!��	�� ���  ���%&� ��%	 $

 ��
)WPG ()��� ��0
� ��
 �, �=�� �, ���  �*$�4 �� 

 ��/! ��
 
 ����I���� x4 �1� 72� 
 (�G�� '�"/� ��

X� 
 �<��Y� @����� �1� .� �� )��8��� �,	)��� � ���  �*

 �, �=�� �, 
@��J +�*i�� �� �	 ��+(�G���C�  �*+ ��HG* 

�� 
 R	��� (� �	���! _	*�E2�1� ����� .  

@��J +�*i�� �� �	�(�, ��@��� :  

�   51� )Z[� (�����I�  ��)  �, ��	�4      )���� T2�� ��
 

��� :(��8?A1) 1*��( � _���� � A2) {~/�� (�R�, 
A3 

)n�/u�� (  

� XL�� � /�f� �� )���   ���  �*+  ���� �    � (� )1�� �� ���C :

  � ��HG*S1) )��� ��� �*+��� �  @�U (� )1-U��4 )1� ��

��C� (�� 
 R	 � �S2) )��� ��� �*+��� � Z[� (� )1� ��
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��( e�/ 	� :�	�
%�5�/��R1)(
� 
  *10���&�1 R2.1/��,.  

@��J �*+� �,�6 	 ���(�,�� 1/��, 5(�<J  :  

   )(
� �	�( \�d� ��%��  *10���&�  1uv     72�� ��
 1�?(�

����
 ����� )�n��U 1��?(� ��	/��! 1��� '�)�8��� )1��--U ( 


   7�� �,�O(un  � �1?(� �  �( \�d� ��%	 � �	 ��
%�  5�/�w 

       U �,�O( 
 ��� )��� 72� ��
 1?(�� )��� T   ���� 

    c�4 (�2& �1?(�kg/cm2wl      c��4 +���� �u�v   ��=(� 

c��H��    c�4 ���� �l   G�� ���C` ��N�L� � ��C�    �*uw 

������  ������
������G���� �����C�   ���*�l/v  ���, '���> 

��/��    �,�-? �/�> 
 FX����� .)���  ���   ��� +�*�   )1�� ��

lvf2� �( �! ��
 ��� @� 1-*�.  

 ��C� ��  �*+ �+1�0�� �/�G/   �*+ /���! � �,��,     �(�1/����� ��, 

|��|{ DIN ��� 1/1� � .  x4  ��	  �C� ���8* T�   Z[�� 

  �, ��	! �	�4 ���/nnwv D �(�1/���� ASTM  )��1�/�  > ���+ 

  ��, 
 1�+ � �(	,�� �,� +    � �* �� �Z[� � �/�G/ �(�G   ��*�	   ��, 

  ��X,�lv×lv � ���        
 1� )��� g�, ��� ��,��,    �(�1/����� ��,  

w�|� DIN �dC2�  �*+  ��,� +  )��1�/�   > ���+  1��  . ���,+ 

)��1/� >��+�,� + Z[� Mitutoyo surftest SJ 201P 

    )��1/� j�/ �U 1� )��8���  >��+  �(�� �! + � �     ��, ����G0� �i

 e�X���l� �
�f
�� 
 �������	 ����G# j���/ �~v����, ���=(� . 

�/�G/     ���/ �(�� +�*+��, )��1/�   >��+  X� 
 �� �` �	  �D= F

        ��? x/�1y�� �0�0 )�E��� ��X,� �, �=�� �, 5�?�   @�� �, �

)�	��     �[L �, �	�*uv ��/��         ��` 
 1/1�� )��� g�, ���	 F

     x/�U�& �� 5�? �D=unv    ��� nvvv    )��1�/� %���*   > ���+ 

1� .  �Y� 
 �	%"�   k	��/ @� )1�! ��1,   @	(����& ����! �,   
 

  ���-��� 1��-� ������! �+����f/��    WI����� h���O F��0�L (� 

�&��d�)CRD (       '��/ �� )��8���� ��, 
     (�%�&�SPSS   '��"/� 

�&�>.  

  

�����  

�
���� ��� �  

 �`	)��� ��C� (� 5�? �D= F ��,��+ )1� ����� 

�,�	�(� �(��%"� 
 	�Y� �� 1-�&�> (��L @+(�D>�6� +�* 

� @,�N�� 
 @N�H@��J +�*i�� ���` �, �	 5�? �D= F

x/�U�& (�  �*unl �u|v �nvv �wvv �lvv ��vv �uvvv �

u|vv 
 nvvv�(�, � x/�U�& (� ��-� �U1� �vv %��* 

�`	��C� 5�? �D= F -X� 5
�8� �*�  (��+ ��2/ �( 

1/���.  

@f�u    )��� @Y� @N�H� �6� �  ���  �*+ ��� �    �, �( )1� ��

�`	  �? �D= F  x/�U�& (� 5  �*+   � ��2/ M��C� �   1�*�. 

  �,�	�4 � 	 ��/ �	 ��C� k  �*+     (� ��H�G*    ��2��, x/��U�&    ��*

  x/��U�& %",   ��*+wvv��vv   
 uvvv   �(�� %���* +  ��` 	 F

��R�, 5�? �D=+��C� �, �<H/  �*+��  R	1-�H* � .  

 

    
  

��� �����	 �
� ��
�� ���  ��� ���
�� ��� �� �
�� �� ��� �!"# �$% &'(�)�* �� +� ���,!
��   
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   �( e�/ @N�H� �6�	    ��` ��, �	        ��� ��2�/ 5��? �D�= F

)@f�n (��C�  �*+   +�(���(	  *10���& )(
� ��     x/��U�& ��� 1

nvv  �(�� %��* + �` 	   ��R�, 5�? �D= F+    (� ���  ��E	� 

x/�U�&   ��C� �*  �*+   +�(���(	 � �	�
%�  ��` 5�/�	   �D�= F

��R�, 5�?+1/(�� .  

  

  
  

���-��� ��� .� /�( ��
"�� �� 0"'(�)�* �� +�# �$% & ���,!
��   

  

�(�,�    ��� h�[� @N�H� �6� ��I�    ��` ��, ��	   �D�= F

   ��� Z[�� ���&( R�, �, ��� ��2/ 5�?� ��I� ��) �, � %�=z 

  x/�U�&wvv %��*  (�`	       �� $*��U 5��? �D= F� 	 1�,� .

)@f� { (�`	    ��C� (� 5�? �D= F  �*+    _���� Z[� �, 

�����I��/�G/ 
 �� �*+ 1*�� �, �N�	1/�,��, 
* �, F.   

 

 
 

���1�
�� 2�3� ��
�� ��� ��4��� �� 5�"'(�)�* �� +�# �$% & ���,!
��   

  

���� ���   

��,+ X� �� �,� �+    �� Z[� @��J     ��,� _����� �+) Ra( �

��E/�� ��L �)Rz (� 
�E/��(� �t))Rq ( ��,�+ )��1�/�  > ���+ 

1/1�.     

  

  

���� ����� �) Ra(  

  � @N�H� �6� ��� h�[��I�   �( e�/ 
 ��	    ��, � @���J  Ra 

   Z[� (�u   6�� 
 1?(� �    )��� �� )��8��� @Y� �   ����   ��*+ 

������� ���, )1��� ����	 �@����J  Z[��� (� l \I����� 1��?(� 

 �-X�� (��+ 1�/��� ��2��/ �(  . ���, ��	�4����/ 	 k )1���! ���1, �

    ��� ��� )��� �� )��8����       $*��U �J�, ��C� Z[� (� ��
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@����J  Ra��� � ����� .,�����2	����,� + Z[��� ���, ;���,�� 

���/�G/ ���*+ 1*����  +�(���(��	)(
� � *10���&��� 
 1�
1��, 

)���   ��� ������   � )1��   1���, . @���J  Ra   ���C� (�    ��*+ 

  +�(�� ��� )���z�*+   ��� Z[� �, ��I�    �R�, 
 _���� ��

  (�	   � (��L )
�> T�  >�1/� .��/	      )��8��� �, �U 1/��� ��2/ k

 �( ��	 � �	�
%� � 5�/��E/�� ���� � �,� _+  � $*�U � 	  
 1,�

��C�  �*�	   +�(���(	 � �	�
%� �(�� 5�/�+    Z[��  \��?   ���+ 

��  1-��, .@f�w    @N�H� �6� @��J  +�* i�� �     _����� �, �( �

�,�+  � ��2/ �  1*� .��E/��  �,� _���� �+  ��C� (�   �*+   ��, 

 ��� Z[���I�      �/�G/ �, �<H/ _���� 
 R�, ��      ��, 1*��� 

����  F|�/nu 
 w{/uw    $*�U 1?(�  ��� ����� .  )��8����

 �( ��	 � �	�
%� U 5�/��8 ��    ���C� Z[�� �      �( ��*w{   1�?(� 

  ��� )��� ��<�, .��E/��  �@��J  Ra  ��C� (�   �*+  ���   R �	 �

��C� �, �<H/ �*+ ��HG* uv $*�U 1?(� 	��� ��&�.  
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��. <��
�� )Ra(�� 
�!�
"�# $%��� �) Rz(  

  

   ��� h�[� @N�H� �6� ��I�   �( e�/ 
 ��	   �, � @���J  Rz 

 Z[��� (�u6���� 
 1��?(� �)����� ���,(���f, @��Y� �  �����

������      � �, ��C� (� )1�	  �@��J     Z[� (� l   \I��� 1?(� 

-X��  (��+   � ��2/ �( �  1-*� .  �, ��	�4  ���/ 	  k   )1��! ���1, �

  �( �� )��8���	 � �	�
%�  )��� 
 5�/�  ���  *�+  ���� �   )1�� ��

  ��C� h�[� (�     $*�U �J�, @��J  Rz � �   ���� ., ����2	 �

 �,� ��L+   ;�,��       ��/�G/ Z[�� �,   ��*+    1*���   +�(���( �	 �

)(
� *10���&������ 1� 1����, .����E/�����,� ����L �+ (� Z[��� 

��C�  �*�	  )��� �,   ���   ��� �*�        
 _����� Z[�� (� )1� ��

   (� �R�,	   � (��L )
�> T�  >�1/� .��/	  �� ��2/ k    R�, �, �U 1/�

  ��� 1?(� ��&(��I� � ���E/��  �@��J  Rz  � $*�U � 	 1,�

����C� 
 ���*�	��� Z[��� ���, ����I��(�� ���R���, ��+ Z[��� 

\�?  ��+ � �  1-��, .@f�l    @N�H� �6� @��J   +��* i��  ��  �( �

 �,@��J  Rz� ��2/ � 1*�.  
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��� ?� ��
�� ��� ���7 ���8
� ��
( 9 �" �� 0�(�� 5��.: ;

��@(��0��. �!A �) Rz(  

  

��E/��  �@��J  Rz  )���� �� )��8���� (�    ���� ����� (� ��

   ��C� Z[�un    ��C� (� 
 1?(�   �*�	  �( �,  �	 � �	 ��
%� 5�/�

{v   � $*�U 1?(� � 	1,� .  � 5(�<J �,	    �( �� )��8���� �E �	 �

�	�
%�  )��� 
 5�/�   ��� ������      U ���C� Z[� (� )1��8� �

    � ��<�, �( �! Z[��  1*� .�	  ��dC2� �   ���C� (   ��*�	   ��, 

 ��� Z[���I�      �/�G/ �, �<H/ _���� 
 R�, ��  �*+   1*��� 

��� �,� F|l/u|
 n|/uv $*�U 1?(� 	��� ��&� .  

  
�
�!�
��� �&' $�) Rq(  

   ��� h�[� @N�H� �6� ��I�  �( e�/
 ��	    ��, � @���J  Rq 

   Z[� (�u     6��� 
 1�?(� �        )���� ����, (��f, @�Y� �    ����

������      � �, ��C� (� )1�	  ���J@     Z[� (� l   \I��� 1?(� 

-X��  (��+   � ��2/ �( �   1�*� .   ��, ��	�4  ���/ 	  k   )1��! ���1, 

  )��� �� )��8���   ��� ����          ��J�, ���C� Z[�� (� )1�� ��

  $*�U@��J  Rq  �� �   ���� . ��R��,	 � � ��E/�� (� �t  ��,� )+ 

���/�G/ ���, ;���,�� ���*+ 1*����  +�(���(��	)(
� � *10���&��� 1

��  1��, .@��J  Rq  ��C� (�   �*�	   �� �U )��   ����   ��*�	   ��, 

 ��� Z[���I�     �! (� _���� 
 R�, ��       (� ���&( (�f, �*	 T

  � (��L )
�>�  >�1/� .��/	        Z[� ��&( R�, �, �U 1/��� ��2/ k

�����I�   � ���C� (� ���E/�� (� �t �,� )+  � $*�U � 	   
 1�,�

��C�  �*�	   +�(��)���   ����   ��*�	     ��� Z[�� ��, � ��I� ��
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 �(�� ��R�,+   Z[� \�?  ��+ � � 1-��, . @f��|     @N�H�� ��6� 

@��J +�*i�� �� �, �( ��E/��(� �t�,� )+� ��2/ � 1*�.  

 

0

5

10

15

20

25

30

همسان سه لايه ايزسيانات  اوره فرمالدهيد صفر متوسط بالا

  
  
  

R
q (

تـر 
مـ

رو
ك

مي

a
a

b

  
  

��� B� ��
�� ��� ���7 ���8
� ��
( 9 �" �� 0�(�� 5��.: ;

��@(���� 0C��. ��) Rq(  

  

��E/�� (� �t �,� )+   ���C� (�    ��*�	   +�(�� )����      ��, ����

 ��� Z[���I�      �/�G/ �, �<H/ _���� 
 R�, ��  �*+  1*���  

 ��� �,�  Fl/u~ 
 un      �( ���, (�f, �, 
 1?(� 	 � �	�
%� 5�/�

|/{l   � $*�U 1?(� � 	 1�,� .� �	  � �d�C2�       ����, (��f, ��, 

)���     ���� �����         ���C� Z[�� (� )1�� ��~n/un   1�?(� 

� $*�U� 	1,� .  

  

�������   

�"�	 (�
 �	   �6� x/�@��J  +�* i�� �  �C� �, ��    ��2�/ Z[� 

  , �U ���� � ��   �-X� \I��� �*(�G�  (��+   �(�� ���=
 . ���/	 k

 � ��2/�       )���� �� )��8��� �U 1-*�    ���� �����  (� )1�� ��

   �%&� �J�, ��C� Z[�	  �C�� $�    �� Z[�� �   ���� .� �� ��%

�%&�	 �C� $�  �/�G/ Z[�   �*+ ��� �         
 R��, 1�# (� )1�� ��

   �/�G/ �, �<H/ _����  �*+   ��� �, 1*�� �     ��, �,��, Fu|/ul 


w/l  � 1?(� �  1��, .  �( �� )��8���	 � �	�
%��   ���� (� 5�/

  �%&� �J�, ��C�	  �C�� $�    ���C� Z[��     � ��,  ��  ��%|{/� 

 � 1?(��  ��� .  )��� �� )��8���  ���  �*+  ���� �    (� )1�� ��

  �C� ��C� Z[��     �C� �, �<H/ �( �! �  �*+   �
1# ��HG* 

un�%��&� 1��?(� 	��� $� 1��*� .��R���,	�C��� �� (� Z[��� 

���C�� ���*+����  R��	 � +�(���(��	� �	���
%� 5�/�
 Z[��� ���, 

�����I�   R�, ��)1	� 1�  .@f� �     @N�H�� �6�  @���J   +��* 

i���  @f� 
 ��    @,�N�� �6� @��J   +��* i��  ��     �C�� ��, �( �� 

� ��2/ Z[�� 1-*� .  
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 ���G� ����
� ��� ���7 ���E3� F
�� �� ��8
�   

  

�������� 	  
���  

��C� (� �*+  +�(����� )��� �*�	��� Z[� �, ��I� ��

�` R�,	5�? �D= F � $*�U� 	1,�. ��G*  �U (�O��2�, 

/���� �1� )(��� %��I� $*�U �( ��C� A�& @�� ��

�� � �� 
 1*�	 �)�(�` $*�U �J�, 	 ��C� 5�? �D= F

�� ��� .�`	��C� (� 5�? �D= F ��  R	 �, �<H/ �

��C� ��� ��GU ��HG* . ��� )��� �� )��8��� �*+��� � ��

��C� Z[� (� )1� �*+��  R	 A�& 
 @�� $*�U �J�, �

�` $*�U 
 ��C� Z[�	� 5�? �D= F� ��� .  

 ��� �,�        ��� ��* ��� )��� ���U �� @���J  X�  ����   )1�--U

���,�+Z[��� ����,� _������ +) Ra(� ����E/������L �)Rz ( 


��E/�� (� �t))Rq (�,�+   $*�U ��   1�,�	    ��2�/ ��U    )1�-*�

 U ��<�,�8�  �C� Z[� ��  �* ��  1��,.U ��<�, �8 ��   R��, ��, �

  ��� Z[� ��&(��I�  �%�&� ��	  $ ���   1�,�	 .  U ���<�,�8 �� �

 �C� Z[��  �*   �,� $*�U 
 +    N�H�� �6� Z[� �    ��` ��, 
	 F

     
 �(�� 5�? �D=	f�   �?� @�J �� �  �` $*�U 	   �D�= F
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  �C� (� 5�?�  �*+ ��� �   U ��<�, )1� ���8�     ���C� Z[�� �

��  1��, .@��J  ���X�  )1--U �,� +  [��   ��C�(� Z�   ��*+  ��� 

R	      )���� ���/! (� �U �     ����   ��*+  ���� �      Z[�� (� )1�� ��

 )1� )��8���        ���C� ��, �<H�/ ����   ��*+     $*��U ��H�G* 

,���2+ 1/(��  . 0� �,�N�H� �6� @���� 
� ��I�   ���<�, ��, ��

U�8�     � ���, (�f, �, �Z[� �	 )��� �  ���      ��C� Z[� (� �*

�,�+, $*�U Z[� ���2+��� ����� .  

@��J  ��X�� )1--U�,� +�C� (� Z[� � �*+  +�(���(	 �

�	�
%��C� �, �<H/ 5�/�� �*�	�( �, 	*10���& )(
� �� 1

��� ��GU .�( �� )��8���	� �	�
%�U ��<�, �J�, 5�/��8� �

 ��C� Z[��� ���. �C� ��! �, )
IJ���C�  �*+  +�(��

�(	� �	�
%�, 5�/����C� �� ��2 �*�	�( �, 	)(
� � *10���&� 1

���. 1�*10���& )(
� �	�( �, �H	�N� (� 5�/���
%	� �	�( 

@��� �1� �
1/� �J�, 
 ����� +���, �/�
( 
 ��	�=  ��

�� ��� 5�(� h�[�  �J�, 
 ����>����,�=  �=�	 5�(� 

 ��� )���$�4� �	�( �	���> �� �  ��� . �	��>3	
 �"-� 

��C� 1�0�� �, �/ (� 
 ��	� 
���� 
 �>��2& �, �	�*��" 

�C��U 
 �8����R�, �,� 
 +��GU ��  ���.  

��� Z[� ��&( R�, �,��I��C� �����C� Z[�   �*

�%&�	� $� 	1,�. 2*
34��� �U )��� ��2/ 5���I� �J�, ��

�%&�	�C� 
 
"# $�� 	� a��� )(��� � �� 
 ���	 �)�( 

�� �%&� �J�, 1/���	�C� $���C� Z[�  �*+ @?�#   ���

)Drew, 1992 .(�C����C�  �*+��  R	��C� �� � �*+ 

� ��HG*	��,�� ��� ���� ����+��� ��C� )1� ��� 
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Abstract 
In this study, the capability of acetylated poplar particles with isocyanate and urea formaldehyde resin 

in manufacturing particleboard of single-layer and three layers for studying the effects of these 
variables on sound absorbing coefficient, roughness and hardness of surface of manufactured boards, 
was investigated. The acetylation degrees at high, medium, and zero (control) levels, type of resin 
(isocyanate and urea formaldehyde) and use place of acetylated particle that are composed 50 percent 
of board weight and are used either in surface layers or in all places of board, were considered as 
variables.. The results indicated that use of isocyanate resin in single-layer board with medium level 
acetylated particles in the major frequencies had high sound absorbing coefficient in comparison with 
the other boards. Not only surface roughness of boards is improved by increasing acetylation degree in 
three layer board with isocyanate resin in comparison with blanks with urea formaldehyde resin but 
also surface hardness of board is increased. Sound absorbing coefficient in the major frequencies on 
single-layer board with medium level acetylation and with isocyanate resin was the highest. The 
smoothest surfaces appeared on three layer board with high level acetylation and with isocyanate resin 
that had the hardest surface.  
 
Keywords: Three layer particleboard, Single layer particleboard, Surface hardness, Isocyanate resin, 

Urea Formaldehyde resin, Surface roughness, Sound absorbing coefficient, Acetylation  
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