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)gr(  

  

 ';#��)J                     (@BB×
−

=
O

O

T

TT
TS 242

242

,
,  

 
TS2,24��+	� ����Y %&�	*��� '8�� ���� �   ���J 
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�$ T�N�� %*.C ����I� � %��/*� L��� . '#�Y �����

1� �#��#	P '���D256������  ��ASTM ��"# �# � �� ��	& 

 ����� P	$��INSTRON W5  '# ����I� � �$ T�N��

 '#�Y)j�)$ ���#� ('��.�  �/b �# �!J/m2������  ��	&

�$ . %���) U��shore D ( '��.� ��"# �# �! ��	& �� 

P	1�  '���D 2240-02  ��������ASTM '3	�� '# � 

%��� ��=��  U�� |-�shore D���$ �C��  
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��"# �! P	=��	� �$ ��	&.  
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%3�       %p3� '# ��$ �1��� P3	����   3	���p�      � ���p�� �p� P
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�� � S� � MAPP          'p# ����pY %&�	*p��� � �� �4( 
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      �p# '� ��� P1� ��p"#    �� ��p	&      � �� �4p( <��--���&��p� 

        %p3� ��p#� ���� ���� ��� ����Y %&�	*���    P3	���p�
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 ����Y %&�	*�����.  
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  ��! 8� $2���          �%� �0� )�* #�$��	 )����( �0� &��!	$!
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��! &��!	$! ��! �� )����( �0� "�?��!	$! R)�* #�$�� &
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����! �$���� U�PE? �� ����� &�� �� ���� ��� 	� &��!	$!

�EV� "���� $L( 8� )�* #�$�� �0� ��� . >	�� �'E�� ��$L(

 I�'�� ���� �(�,�� >	�� 8� $��2� #�$� ���� �(�,��
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��! �� �+,( )�* #�$�� &��!	$! )����( �0� ) >	��Z (

�� ��L2(� I��N �*�� . >	�� �� ��- ��9?Z�� ���(   �?�

 
��� ���$� [B�* ����� \7�� �'�(�'� ��$� #�$��

��!  &��!	$!)$�� U	� ��3$��� )O�	 ��#�(��  ��* .����� 

 "$9��! "�?$�](8 �� �,'* $P(��� 
��� ���$� [B�*

��!�B$� �- �� &��!	$!  �� E� 	 ��$� ���* "�?

�� �F	$2,^� �E��$� �H�_H�� �8	 ?�^ �� $]E� �^ �*��

��* �� $9��!)Canevarolo, 2000 .( ��� ��- ��

��O�	 ��! ��9B "�?  �H�'�� �8	 ?�� �� &��!	$!

�� ���� �� ���)Ogawa, 1992 ( ��]�� �� $�� &�� ��

 )��� �+,( "$9��! $�](8 �,'* $�� �� ��$7 "�? �(��!

 �0� )�*)NarasimhaMurthy, 2005 .(`��2( 

Kazemi Najafi ����'9? 	 )4<<a ( �� �?� �� ���(

��! 8� �9�( ��$� &��P���  �� )����( �0� &��!	$!

��!  $��W� "�(�9,! &��!	$!�EV�  �(�,�� >	�� �� "���

��! #�$� ���� &��!	$!S �� ��� �* �?���( ��]�� 
�� 

 &���� ��! ��	��� �� &���� ��! 8� "��H�� #�$� ����

�EV� ��- �� �(�,�� >	�� "�(�9,! ���� ����� "��� .  

 I'*a�� ���(  �E��P����� �� �?�:< %��!&��!	$! 

��! �� )����( �0��$�� &��!	$! ��9B ��	�J� R )�* #


�� #�$� ����S ?�� �D�� ��- �� T�20M!) ��+(

�EV� bM2B� ��� (������ . #�$�� "�?��� �� $��

��! ��9B ��	�J� ����� \7�� �'�(�'���$�  &��!	$!

�0� )�*) >	��Z ( &�� ��* �� )��� �� ��- ��9? ���

 �0�� #�$� ���� ��9B ��	�J� ����� \7�� $��W�

)��� ��9B ��	�J� #�$� ���� �� ��� c�0� )��( 

��O�	 8� $��2� $2��� I=�� �3 "�?  �P(�P� 	 �?

 �� �0� #�$� )��� )�E?� I�'�� "���� &�� ���E+,�

d���� T� T� ��9B ��	�J� . �� �?� �� ���( $�� &��

 &�� ���E+,� ��+e� #+0 �'�(�'���$� #�$��

��! �0� )��( 
�� ��� 	 &��!	$! .Kazemi Najafi 	 

 ����'9?)4<<a (�EV� ?�� ���� ��9B ��	�J� ���


�� #�$�S��! ����� �� T�20M! �� "�(�9,! &��!	$!

 ���E7:<��! �(8	 ����� 8� �=��  )����( �0� &��!	$!

�(�$� f������.  

 I'* &�Eg9?: 	 a ��	��� �� �E?� �� ���( 

 )�EE����8�0)MAPP (9B ��	�J� 	 �(�,�� >	�� ��

���� �� ����� �0�$� ���� #�$� ���� . ���]� �g�2(

 >	�� $� �eE� )�EE^���8�0 $���� �^ �?� �� ���( "����

��! 8� )�* �2B�0 #^$� ���� �(�,��  �0� &��!	$!

�EV� )����( �EV� $���� �H	 �0� ���  ����� $� "���
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 ����(�EV� ����� \7�� �^ �H�3 ��  ��9B ��	�J� ���

�(�9( ���^ �� �0� )�* �? .MAPP I��7 T� ���E7 �� 
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 �$��! �� U�](�)Filex & Gatenholm, 1991 cLu 
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�EP�H ���� �� @�$��� 8� E� >�J2(� ��� �m� "8��0
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Abstract 
In this research, influence of thermo-mechanical degradation of polypropylene (PP) on physical and 

mechanical properties of wood- PP composites made from virgin and degraded PP blends was studied. 
For this purpose, a virgin PP was thermo-mechanically degraded by twice extrusion under controlled 
conditions with a twin-screw extruder. Virgin PP and degraded PP in each stage were mixed and the 
blends and beech sawdust (-40/+60 mesh) were compounded (at 60% weight sawdust loading) in a 
counter-rotating twin-screw extruder in presence and absence of compatibilizer to produce the 
sawdust-PP composites. The results showed that replacing 50% of virgin PP by degraded PP, impact 
strength of wood-PP composites decreases but water absorption, thickness swelling, flexural modulus 
and hardness increase. Compatibilizer improved the mentioned properties.  
 
Keywords: Thermo-mechanical degradation, Polypropylene, Wood plastic composites, Physical and 
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