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Abstract 

Total activity that is performed by the operator on the tractor seat, affects driver comfort, especially when the critical pressure 
distribution is in the region of buttocks, so driver posture plays an important role in comfort. Thus, research to model and optimize 
the angle of inclination of  Massey Ferguson tractor seat in ABAQUS finite element software, in order to validate the seat modeling 
,output results were compared with experimental results. In this model the tractor seat with five angles of 0, 5, 10, 15, and 20 degrees 
in the four  stimulation acceleration 0.5, 1, 1.5 and 2 meters per second squared in frequency range of 3- 66 Hz was forced vibration 
and output accelerations in the contact areas of driver's body with seat in three different mass of Iranian Agriculture drivers  were 
obtained from the finite element software .The results of the main factors and the interaction effects in mean variance analysis table  
on output acceleration  in contact areas showed a range of angles of 10 to 15 degrees has been optimized  for  Massey Ferguson 
tractor seat, Because these angles in all contact areas of driver's body with seat has not big effect in creating uncomfortable. 
Keywords: modeling of seat, tractor, finite element method, vibration, angle.  
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4 Spring elemen 
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+�� 	�: �0 �0���: 	�: >?� 	�: �0 

H�)  �B/�  �0

��*
�"� 

������ K	G 2 
*315/14  *575/19 *604/6 *548/9 *554/9 *745/1 

'�	7� T�
$ 3 
ns 199/0 ns 029/0 ns 010/0  ns 011/0 ns 025/0 ns 002/0 

^���	/ 12 
*629/15 *399/18 *047/9 *149/6 *524/9 *673/1 

����: ��*
�"� 4 
*837/5 *805/57 *764/1 *502/3 *260/12 *205/0 

K	G ������×T�
$ '�	7� 6 
ns 007/1 ns 011/0 ns 006/0 ns005/0 ns 012/0 ns 000/0 

K	G ������×^���	/ 24 
*197/0 ns 364/0 *137/0 *137/0 ns 174/0 *027/0 

	��`� 9)���  
 �G��

 ��:�  

����2 ��*
�"� �) +�) �#�-� �8���  

�C����� +��=
#� 
 	�: ���	7)

>?� �0 
+�� 	�: �0 �0���: 	�: >?� 	�: �0 

H�) B/�  �0 �

��*
�"� 

K	G ������×����: ��*
�"�  

 

8 
*199/0 *207/1 *453/0 *186/0 *391/0 *020/0 

T�
$ '�	7�×^���	/ 36 
ns 235/0 ns 002/0 ns 001/0 ns 002/0 ns 001/0 ns 001/0 

����: ��*
�"�×T�
$ '�	7� 12 
ns 026/0 ns 019/0 ns 020/0 ns 012/0 ns 028/0 ns 000/0 

����: ��*
�"�×/^���	 48 
*277/0 *764/0 *141/0 ns 046/0 ns 136/0 *008/0 

�Z[ 2424 104/0 373/0 051/0 041/0 135/0 004/0 

>� 9-G 3204 - - - - - - 

*� ns �) I��	� Y�Z#  �����.� 5 %� )not significant (K�L ��.�  ��� �� +�"� �� ��0�.  
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4-2 -1 - (� <�)� ,�5�=� ,& �D�()*�9 ��"+ A+,\+ �G+

�.�	" ��/)'0� �& ��	�+� E�& ����-  

4-2 -1 -1 -  ����- �G+(� <�)� ,& ��/)'0� ��1+2 ,\+

�.�	" ��/)'0� �& ��	�+� E�&  

+�"� ^������ N��
� �#�	) �� ��) E�� ���0� E�*����  	5�  �0

��.� �#�-� �8��� T�
$ 	���B� 	) ��*
�"� ����:  �� .#� ���) ���

>�$  7  �� ��0�"�  ��$ A��@/� �) �C����� +��=
#� 	�: ��8�� �� ��

 :� ����:0  ��15  :� ����: A��@/� �) � ���) )�5 ���	B� T�
$ ��G��15 

 ��20  �� �����Z) �
$��  ���$ A��@/� ��8�� E�� �� T�
$ �G��

 ����:20 H��G) �
8�� K�L �BZ�� ����7� �� T�
$ ��G��2 ��	4 (

�� �: ���	7) ��8�� �� .�	�%>?� 	 >?� 	�: ��8�� ��0 ��8�� ��0   	�:

+��   ����7� �� ����: A��@/� �) �0���: 	�: ��8�� � �05  ��20  ��G��

.#� �
/�� A0�� T�
$ H�) ��8�� ��  �� T�
$ ���*
�"� �B/�  �0

 ����: �� �&�� � ���) )�5 ���	B� ��*
�"�  ����: ����7�20  �G��

 .#� �
$�� ����� A��@/�  

uuuZ)  uuu#�-� �8��uuu� ���uuu-� �� �_����   �� T�
uuu$ ���*
uuu�"�

 ����uuu7�5  �uuu�15    �����uuu� wZuuu# �� � uuu)�5 �uuu��	B� �uuuG��

     ����uuu7� ��uuu���: ����uuu7� Euuu�� Iuuu��	� Euuu�� �uuu) ���� ��	uuu4

       �� �uuu� uuu#� ��*
uuu�"�  �uuu���: T�uuu=
��  �	uuu) ��uuu#���

juuu8���      p=uuu"� ����uuu7� Euuu�� �� �uuu���: E�	uuu
&)  �uuu.)

  �uuu���: uuu#� 	uuu�} >uuu)�4 .�uuu$ �uuu0��[20 >uuu��� �uuu) �uuuG�� 

     �uuuC����� +��=
uuu#� 	uuu�: -uuu�4 �� T�
uuu$ ���uuu$ A��@uuu/�

�uu-�       �uu�8�� �	uu�: ��uu$�) ��*
uu�"�  �	uu) ��uu#��� �uu���: �uu���� 

 ��uuuu7� :� �uuuuC����� +��=
uuuu#�� � ��uuuu�8 �uuuu�8�� ���uuuu��%�

I�uuu#�  Euuu�� �� d�uuu) T�
uuu$ � ���uuu)  	�Vuuu��uuu�8��  x�uuu�	Z[  � 

 I�#� +�#� .#�  

  

  
  

I��7- 7/��� \+ 4�D�.�	" ��/)'0� ����- �G+(� <�)� ,�5�=� ,& ��/)'0� ��1+2 , (R�+� 1 f@)  

  

4-2 -1 -2 -  E�& ����- �G+(� <�)� ,& ��	�+� ^,� ,\+

�.�	" ��/)'0� �& ��	�+�  

 N��uuu
� �uuu#�	) >uuu�_7�+�uuu"� ^��uuu����  ��uuu) Euuu�� ��uuu�0�

       �uu�.� �uu#�-� �8��uu� T�
uu$ 	���uuB� 	uu) ��uu���� K	uuG �uu�  ���

  >�uu$ �� .uu#� ���uu)  8  �uu� ��0�uu"�     K	uuG A��@uu/� �uu) ��uu$

     � uuu#� �uuu
/�� A��@uuu/� T�
uuu$ ��uuu#�-� �8��uuu� ���uuu-� ��

          A��@uu/� �uu) �uu� �uu$�) uu_L E��uu) uu#� Euu�-� >uu��L Euu��

  ��*
uuuu�"� �uuuu�8�� �� +�uuuu) �uuuu#�-� ��uuuu"/ ���uuuu���� K	uuuuG

    uuu��&� �� � +�uuu�� 	uuu��`� A��@uuu/� IuuuG�� � �uuu
/�� A��@uuu/�

.#� ��$ T�
$ A��@/�  
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�.�	" ��/)'0� �=9+ 4�D C�& �G��
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I��8- 7/��� �.�	" ��/)'0� ����- �G+(� <�)� ,�5�=� ,& ��	�+� ^,� ,\+ 4�D (R�+� 1 f@) 

 

4-2 -1 -3 -  E�& ����- �G+(� <�)� ,& c��*,9 ,\+

�.�	" ��/)'0� �& ��	�+�  

+�"� ^������ N��
� �#�	) �� ��) E�� ���0� E�*����  	5�  �0

��.� �#�-� �8��� T�
$ 	���B� 	) ^���	/ �� .#� ���) ��� >�$  

9 �� ��0�"�  :� ^���	/ A��@/� �) ���$3  ��66  ���	B� T�
$ @�	0

 � �C����� +��=
#� 	�: ��8�� �� .#� �
$�� A��@/� �8��� ���-� ��

>?� 	�: ���	7) ��8��  ^���	/ ����7� �� T�
$ ��08  ��66  �) @�	0

 �
�� E��  ���% E�� � #� ���#� �
8�� K�L �BZ�� T�
$ ����7�

#� E��) .��� I#��� ��8�� E��  �	) �����	/ ����7� E�� �� 

 �����	/ ����7� I��	�13  ��66 >?� 	�: ��8��  �	) @�	0  ��0

 �����	/ ����7�16  ��66 +�� 	�: �8���  �	) @�	0  �0���: 	�: � �0

 ������  �	) �� �
8�� K�L 1��	$ ��8��� E�� �� T�
$ A��@/� �)

�� ��!�� .����  

    
I��9- 7/��� �.�	" ��/)'0� ����- �G+(� <�)� ,�5�=� ,& c��*,9 ,\+ 4�D (R�+� 1 f@)  

 

 �) �G�� �) 9G	�]13[  ^���	/ ��64  :� �
-�4 �� �
8���� @�	0

 �) I_Z� E�� �� #� �
/�� A��@/� ����2 ��*
�"� �) ��-� �� +�)

 ^���	/ �� T�
$ A��@/�60 �2 ��*
�"� -�4 �� @�	0 � ���

 �.��Z� E�� �� �
8�� K�L �BZ�� T�
$ �) T�
$ +�$ '��@�

���� B)�Z�.  

  

  

4-2 -2 -  �G+(� <�)� ,�5�=� ,& �D�()*�9 I&�=)� A+,\+

�.�	" ��/)'0� �& ��	�+� E�& ����-  

4-2 -2 -1 -  ,& c��*,9 1 ��/)'0� ��1+2 I&�=)� ,\+

�.�	" ��/)'0� �& ��	�+� E�& ����- �G+(� <�)�  

�G�� �)  �� �$ p="� ^������ ��@!� N��
� �#�	) �)

E�*����  �� T�
$ 	���B� 	) ^���	/ � ��*
�"� ����: >)�B
� 	5�  �0

>?� 	�: ��8�� @G �) ��*
�"� �#�-� �8���  ��0���: 	�: ��8�� � �0

��.�  .#� ���) ���  
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>�$ ��  10 �� ��0�"�  �� �C����� +��=
#� 	�: ��8�� �� T�
$ ��$

����7�  �����	/4  ��66  H�8 �� ��*
�"�  ����: ���-�  �	) @�	0

+�-0 .#� ���) A��@/�   ����:  �	) T�
$ #� p="� �� ��e0  ��

15  �����	/ ����7� �� �G��9  ��66  ����:  �	) � @�	020  �G��

 ����7� �� T�
$6  ��66  �
8�� K�L �BZ�� T�
$ ����7� �) @�	0

) �
�� E�� � #� ���#� ����: T�=
�� �� #� E�� 	*���20  �G��

H�B
�� A��@/� IG�� ���*
�"�  �	)  +��=
#� ��8�� �� J�.���  	�V�

�� E�-� >4��8 �) ��8�� E��  �	) �� ��-�� � ��$ �C����� .���#�  
  

    
 I��10 - 7/��� /)'0� ����- �G+(� <�)� ,�5�=� ,& c��*,9 1 ��/)'0� ��1+2 I&�=)� ,\+ 4�D�.�	" ��(R�+� 1 f@)  

  

 >�$  ��11 >?� 	�: ���	7) ��8�� �� T�
$ #� p="�  �� �0

  ����:0  �5 ^���	/ �� �G��  �BZ�� ���	7) T�
$ �) E����  �0

H��G) #� ���#� ��-�� K�L3  ����: �� � (10  �15  �� �G��

 ^���	/ ����7�11  ��66  K�L �BZ�� �) ��8�� E�� T�
$ @�	0

#� ��-��  ����: �V� .#� ���10 �15  �20  ����2 ��*
�"� �G��

>?� 	�: ���	7) ��8��  �	)  ��0�
8��  	*��  ����: �) ���  	
"�)

�� (0�	/ ����.  

  

  

 I��11- 7/��� �.�	" ��/)'0� ����- �G+(� <�)� ,�5�=� ,& c��*,9 1 ��/)'0� ��1+2 I&�=)� ,\+ 4�D (R�+� 1 f@)  

  

	) �_���e �) T�
$ 	) ^���	/ � ��*
�"� ����: >)�B
� 	5� �#�

�� +�"� ��*
�"� �#�-� �8���   ����: ����7� T�=
�� �� �0�10 

 ��15  E�� �	�: �#� ����2 ��*
�"�  �	) ��#��� T�=
�� ��G��

H�B
�� � ��$ Y	Z� ���&)  ����: +���L �) �8��� K�-� �� ����:   	�V�

) ��� ����: E�� �� J�.��� 	
-� �#�-� �8��� 	
"�) �� ����: 	��# �

 �� ������  �	) ��  	
"�) ��-�� ����: E�� 	*�� 3���L �) �#� ���)

�� (0�	/ ��*
�"� �) �#�-� �8��� .����  
  

  

  

  

  

4-2 -2 -2 -  ,& ��	�+� ^,� 1 ��/)'0� ��1+2 I&�=)� ,\+

�.�	" ��/)'0� �& ��	�+� E�& ����- �G+(� <�)�  

�	) �) �G�� �) �� �$ p="� ^������ ��@!� N��
� �#

E�*����  T�
$ 	���B� 	) ������ K	G � ��*
�"� ����: >)�B
� 	5�  �0

��.� ��*
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C1�� 4-  Y��)�,\+ I&�=)� ��1+2 ���/)'0 1 ^,� ��	�+� ,& <�)� �G+(� ����- E�& ��	�+� �& ��/)'0� �.�	"  

������ K	G  

(K	%�_��)  

         �#�-� �8���  T�
$ 3�.)	� E�*���� �G�	[  �0 (����5 ��V!� 	) 	
�) ����2 ��*
�"�  ����: ��(�G��)  

0  5  10  15  20  

55  

�C����� +��=
#� 739/0  681/0  785/0 761/0  989/0  

>?� 	�: ���	7) �0 765/0  175/1  803/0 759/0  465/0  

+�� 	�: �0 586/0  677/0  617/0 569/0  592/0  

�0���: 	�: 563/0 684/0 599/0 465/0 530/0  

>?� 	�: �0 656/0 820/0 665/0 626/0 484/0  

H�) ��*
�"� �B/�  �0 463/0 495/0 471/0 474/0 463/0  

70  

�C����� +��=
#� 949/0 879/0 875/0 882/0 176/1  

>?� 	�: ���	7) �0 072/1 406/1 937/0 875/0 501/0  

+�� 	�: �0 744/0 750/0 699/0 674/0 669/0  
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