
����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��� � � !)#(/�	 � %&'( 

��� 

)�	� 
	�*+, -	�.� /	�0�12 3�.	4��	
5� �	+�� 

�6.	0 �	
 �%*

)���	
� �	
�
 :��/�/�����	�� �	
�
 :��/��/��(

)7�8! 

� �	
5� 
	�*+, )7�� /	�0�12 ��	9��� 
�*����:+;� ��7�< 
�� = 3�>	? -	�.� �� @/	A0 B9� B�� CDB�
� ���� )�	� *+, *A? %	<

EF �9��� �� �	� 3?�5? )	� G�  	H� � �
H� )�*I�	H ! J�? � K�+L� B�
� �� )7�� /	A0 /	��*� �M�7> B�:?	�� -N+2� � 7, 
*�I

 )�	A+�� O�� �� ���5� �42 �*? �� ��J��SAS G�� 3� 7�P .R9*HS � T*H� -	�.� *4M @-	�.� 3+�� ��� *� B� 3� ��� �	�? U9	+?

 V�7� -	�.� 70�� @�P /�*��W<97+5� @�4X� ��
�� *Y� ��+;, �� Z= ����	� � V�7� ��7� -	�.� J�? ����)FD/F≤≤≤≤(ΡΡΡΡG,�� .-	�.�

 ���[ 
	�*+,%	<EV�7� ��7� -	�.� 70�� � B9*9� \,�= �� �	� *+��� 7?��� �����2*� *<V	� B�
� 3� G�;? 
.�M�7H> B�:?	��

 B�� 
	�*+, T*� *4M /	��*�%	<E�	� ](/%±D]/%'� *+��*8�� )�*I 
	�*+, )7�� -	�.� 	�
� 
	�&	<_@(	<%F�� *<V	� �%F

� �	� 3*9�	X� 	� R�<*<_(/F±DC/EE@D(/F±%C/E&�_%/F±D/E]�
�� -N+2� *+��*8�� ���)FFD/F<<<<(ΡΡΡΡG,�� .-	�.� 3+�� ��� B��

 �7� �>��? *9	� 	� 3?	, 3�>	?)FD/F<<<<(ΡΡΡΡ�
� )�*I J�? �%	<E*9	� 	� �	� )�*I �
�� -N+2� �
� 
	� ���)FFF%/F<<<<(ΡΡΡΡ)7�	�H� 

@7,��� 3�
	<�� B� \9�J�� 	� -	�.� ��� 3� )��� )7, *< .�
�� /�	A< 3� 3[�< 	� �
� )�*I �� -	�.� /	�0�12 ���%	<E	� �	� 

B;� 
	�*+, �� �	 
��= *< )* � 
�*� ��, � �[	;? 7
9P*� �� ��� B9� -	�.� �� *+ � 
���*� 
	�*+, -	�.� @`
�<��� � �	16+�� a	6. �

���[3������, 3S*� 3?	I�7[ .

)b�� 
	� 
7��� :*+, -	�.�@-	�.� �9V�7�@*4M �-	�.@-	�.� 3+�� ��� 

3�7X� 

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

 1��2 � 34 5
�# 67'�8
�, 78�9: � 78�:; <0�.: 7'�. (��

,!��#� 
� =>	 �?�@8��: !"$�8 %	( 
� �&# �
��� 67,�.A 5

B�0 ;( � =��, , 5�,
�, 
�@.: !, *C) 5�? !7�: !�&��' 
�  =��#

 (
 !�DE.: 7�."F
��� 5��?;�"8 ;( 7&/G�) �H�$ B�$ 
� � �0(

%":I
 �.  )�.(-�./�0 5�?�&�# ��"K/A �(� 
�:( �
(L' MCN

���� B�0 
� �O8 ���� !�  �0( =�# =�; %"/P
 Q�0�
��

!R8 5�	�S� *	( 7: 5
(� ��# .��"�(�TA �"K)�: !, �@8	%�	( 7

� ��	�/$ L�"8 � 5�	��  ��"D� U
(�: ;( !."V, =��O&0( 
� !DE.:

 
��@.: !�, 7?�R&G	( 6���?�# -�&0�V# 
� �&# �
��� !K0�


 W��D"DX
 ��:( *"VG
 � =�# YZ[( 5�?�&# \	��
 � �
���

�0( =�# ](�$(.

&# ^�"+( �"+�
�-�VA ���� %
 )U,�.: 7_K, 
����� ��
 

���� %
 (!8�?� �� 5�?�&# Q0�
 �&S", ! �0( =�# �
�4�,

-�&G��+�T: � %"��` 5�?
�S��  �6-(���	( ;( L��"8 1���  5
(���D: 

�.7/a� �F"? �_�)7S?�>� 7,�: (
�S  7:(� ��a� W�D"DX
 !G0b:c�  6

*:79"8��&9+( �G� 6W�C
�9: B�FG: :m_Salehi@asri.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

5.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

21
 ]

 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.35.3
https://jcpp.iut.ac.ir/article-1-850-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��� � � !)#(/�	 � %&'( 

��� 

�"+(�&0( � �C
 6�.+;�"8 6!"0�
 6-�&G8�T�( �0� !,7:�	4)��(.

�L"8�9:��5
�4 78(��"$ d�2 ^�"+()Specially hair fibers(

��, � �G�"8 =��# !&2�.�# �?
�S�  ;( 7a"2 7A�G8 U	�.[ 
�

 �
(� c(�
 ��&/  We4 %"#�: f�8 -��, 5
�gX8( !, !A�
 .!�,

 hV: i�X+ %"/? � %	�
 a[(7^��"+( 
(��	�2 5�?
�S�  %	��


 ! �9	�:4 �&#j��
j��"+�&	( 6-�&GaR8( 6�
(� (
 ^�g: �[
� 

%�(k �7:�.#�,)l.(�� !�, �&# ^�"+( 7

�m
 7,�	;
( � !H��

!��+�/X: ���X
 ���	 ��
 ���	 ���P:; � Q��0�&: 6n��	�o 5���?

7O"  !A
� <G$�, �����7: ��m8( ��#)�l.(

;( 7N�aP: �&# =�", �
 p�#�� 6�0( na&P: ^�"+( �	-4 7

� %S2 6h"PH 7a"27	�: 6���8 ^��"+( ;( %	�	; �/G) � =��, 

���0( =���# *"9S��
 n��	�o � =��
�  .!��, �&��# 
� =�Z��� ^���"+(

E0(��$ �.&G? 7! h"PH ^�"+( �CG8 !, 7	�: n	�o �
=���, 

 � =�	�, 5e��: �7/%"�$ 
� ��V84 -���  ^�N �, 7+� �8
(� 

7S �: W�"a/� !�C+ � ��: � 1�  *[�� �$ �E) %&#(� *"+� !, 

qa� ^�[ �?�0( *9S: .!,�&�# =��", %"�, ^Z&2( *"+� %"/?

 �;
( � n�a&P: 7$(�8 
� -4 5
(��' �&S�", ��[
� W���O
 ;( 

^�"+(7	�: 7: %""K
 �V84 
� ��A�: ^��"+( ���(�o -(L": �
 ��#

 �V84 7 �  .e�, �[
� ��A� (�+	�� 
� ^��"+( %�	( ;( 76�&�# hS

 %", � =�(� p	(L�( (
 -4 ^�"+( �E) W(�""T
 <	�H � %"R8�":��

�
��*,�D: 
� �[
� ���	 �[
� %"	�� �"/S  ^�"+( 
� -4 ;( �


 7: 
(�) !, � �?� ?� �?�&�# !�r, 7� �  ^�"+( �/") �VA %"/

 , s+�, 5�?�&# !7S �: ^�"+( �
�V` t	 � ��0 t	 <"
�
 =��#

, �"/S  !7: ���� 
�0)����u.(

^��"+( ��E) Q�0�&: %"�` 5�?�&# ^�"+( 7O"  7,�	;
( 
�

j/��=���: 
� �&:��9": � ��?�/��s+��, 5��?�8 
� ��&:��9": 

�0( =�# �
(L' )��.(%'�, -� 78(�	( 5�?�&# 
� 1�  �E) 

(
�/���
�/��78�T�( 5�?�&# � �&:��9": (
�/����&:��9": 

� v=��/8 �0( )�l(.+( B�N U,�.: 7_K, 
� %	�	; n	�o ^�"

 �
 t	�/�7&8�0 %", �R	� 7_K, 
� � �&:��
j/��7&8�0 ��&:

 %", h"PH 5�?
�
 ��/j�
�/�j7&8�0 ��0( =�# �
(L' �&: 

)��.(%", (
 �&# 1�  ^�"+( B�N -(�	( �
(�8�&0(�/���
 �/��

(
 �V84 �E) � �&: 7&8�0�j�
�j��0( =���  %"�K: �&:��9": 

)�.(!�R8 =��X8 <G�$�, �&# ^�"+( 7?�;�, 
(�D: 
�"G�, 5
(�

 ^���"+( 
� 
��#�8 ;( !&G�# hS�� 7?�;��, 
(��D: 6��0( ��"T&:

 w�0(�, -�&G+�T: 5�?�&#���[
� �,�N
 uj�
j�6�[
� 

-�&G8�T�( � -(�	(u��
j�x(�� � �[
� �j�
j�5�?�&�# �

5�.?u��
����0( =��# �
(L�' ��[
� )����l(.M�CN

 w�0( �, -(�	( �
(�8�&0(�j�[
� 7A
��2 �(�: 
(�D: �,�N
 

;( �	�C8���#�, �&S", �[
� .1�  
(�D: 6�&# 7O"+ p#�� 
� 

� %S2 ^�"+( %&2�0 (�A ;( �K,7	�: 5;��0(�A *�$(�: 7N

� n�"E+ ^��"+( 5;��0 (�A �)� !, !&G, -�; !8�# � 79"8�9:

 ;( �&/  ��8��*[�$ �[
� 7:��# .(-�:��8(
 -(��	( �
(�8�&0

 *)(�$ (
 1� ���y (��$ (
 e���: ^�"+( �CG8 � �[
� ��

�0( =��/8 zPS: �[
� )�.(1�  ^�"+( �[
� 
� 5�?�&#

x(L)L"8 l��0( =�# -�", �[
� )�(.

p"� �
(�: !, !A�
 �, ^��"+( 7{��0�.# !�, !�A�
 ��L+ !&O'

 =�R&G	; 
� �&# 5�"+�
 &���	 � na&P: 5�? ��, �|b�: *�:(�� %

7: zPS: -4 ^�"+( �"O"  ��
 -(��&, ��
 ��# <�0�.: 5��?

 W
�0 � B�gX&0( !�."V, 
� -4 7�� 
� � !�&��	 (
 5�., 5;��0

=�V, 7&�0� ��	 � =L"8��9: 7A�G�8 W
�[ !, �&# ^�"+( ;( 5
�

 70
�, M	�N ;( �:( %	( ! ��/8 */� 7
��D"DX
 � 7�/a� 5��?

�0� *,�) 
 %	( ;( ^�? � 7,�	�0( M"DX.

O�� � ���� 	�

�(�K
l���., 6��'�' -�K: MN�.: !, }�,�: 7:�, =��: �&# �O8 

-�&0�V# %	�"# =�` � t/8 -�&�0( 
� -��T:(� � -�./�0 5��?

 !a' ;( -�./0 -�,�&�# ;( p0�� �, � �	��' 3�P&8( 7:��: 5�?

 ;( � 6zPS�: �?�&�# %�0 ��V84 78(��8� 5�R+( =�?�S: L"8 �

=��: 5�?�&#��
��=��: �SVC	�
( 
� B�0 !�8�/8 -;� ��, 5(

7C	�D
���# �#(��, �0(
 5�aV� *X: ;( ��' .,!�(�K
 *"+�

 �8 �&# h )5(�, 1�+ t	 ~e�/K:��� !a'�? 
� s+�, =��: �&# 

7: !&)�' �@8 
� ��# (!�8�/8 �V84 ^�"+( ;( �S�8 5��"' .;( *�C)

!8�/8 �N 5
(��, 
� ^��"+( !&�0� B� !�0 8��# !�"$�8 ��aV� 6! �

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

5.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

21
 ]

 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.35.3
https://jcpp.iut.ac.ir/article-1-850-fa.html


)�	� 
	�*+, -	�.� /	�0�12 3�.	4��	
5� �	+�� 

��� 

�(� -�, 5�
 
� -�?� �	;,!Q2 !a"0� ��, � p�  �"0�G�$ 

�/�7&8�0 �&: �0� !,�:4 .=;(��8( 
� !�  ��	��' ��)� 5��"'

 !&0�^�"+( !�"$�8 ;( c
��2 � ��.a, 7a"2 ^�"+( � =�S8 =�"S  

��"R8 
(�) !C0�X: 
� ^�"+( !&0� 7a[( .!8�/8 ;( =�RS	�:;4 
�

 !8�/8 7a[( *:�# 7��� 5�? ��	��' (��A n"+ !&0� %	�.` �

f���/m: 
������$ �����' 1���  ;( q��� � ���# (���A ���: �

5;�0(�A 7?�"' �(�: )1��#�2 � 
�2 (6!�8�/8 ;( ���' 34 ��,

 � ��# !&G�# 678��	�"� =�.	��# =��: 5�&X: q��0 U	��: 
�

5� 7�,�` 7D,�: -�# c
�2 5(�, !D")� �.` W�: !, -�&:��a 

 S�	�:;4 Q"��X: 
� ���K, � ����'
(�)���# tS��2 =�R.;( q��� 

7/S` 5;�0(�A 6�: ;( 1�  �.a, ^�"+( 78;� �[
� 7	��: !�, 

!�, n�	�o � =��
�  ^��"+( 7�8;� �[
� � %"{�
 p#�� -(�.�

 %	�	; p#�� -(�.� *�"+� !�, 7�+� ��# %"�"K
 7	e���: -���, 

5�	Z�0( �/G�) %�	( ;( ���m: %	�	; p#�� ^�"+( ;( 5�(�K


 ( ��9��0��9": ���	; 
� � ���	��' !��"V
 5e����: 5(
(� ^���"+

UED.:)!�ED8 � =��
�  5e���: 5(()Interrupted medulla(U�ED: 6

)=�������	�, 5e��������: ()Fragmental medulla ( �������&/: �

)5�0(�0 5e��: ()Continued medulla ( e���: -���, ^��"+( �

)1�  (7�#
�/# ��[
� � =�?�S�: 4!C�0�X: ��V8 ��# .^��"+(

 (�&,( %	�	; 7S#�� ' 5;(�: �0� �,�	�� �, �5�
��? ��
��9": 

7+���N UN���D: !��, =���
�  � ���# =���	�, ���V84 ���E) ���	; 
� 

�/.'
L, �, � 
�& k�����9":	7��� �,(�, �;( p"�, �(�K
��� 

��
 �, 
�
ASTM-.D2130-78 =;(�8( ��# 5��"')u.(��VA

=;(�8( 7?�;�, 5�"' ^�"+( 
(�D: 6�S&G# ;( �K, p?�  �[
� �	

�� !8�/8 ��' � 1�  �: w�G�$ 5�;(��
 �,�/����' %	;��


�# .!8�/8 �?	6���, =��# (��A ��V84 7?�"' �(�: !  7*�2(� 
�

 
� � �8�# =�(� 
(�) �S&G# !G"  � 5
�
 hS�� =�R&�0� ��#	7

*:�#�!rH�$ ��, ��
(��) !�@OX: ��? 5(��, p	��m.' ��&"+ 

�.&��' .!r�H�$ 5�:� h"�@.
 5
��N 34 5��? !�A
� !�  ��#

 %"�, ��V84 W
(�$C���–����#�, -��0�8 
� .=�.	��# �(��:

 h	�0 W�.,�  5��$,!�	��D: �, <"
�
��6�������' =��: �

78����	�"� =�.	����#)q ������0()Serdox NFK (�6�����

7a": !r�H�$ 5(�, �&"+ ���0 ��
 B�( 5��? 
��  !�, ���
 )��.(

!8�/8 ;( q� �?���H�$ ��? 
� �S&G# !D")� t�Ea� ;( !r ��?

 =�(� 
�C� � 7S9,4 z+�2 34 �, �
�V` !rH�$ 
� ~�&	�V8 � �#

 &8�0 =�R&0� �
(��W��: 
� k�O	�7�+( ���	��' !�D")� .q��0

!8�/8 W
(�$ 
� � �
( 
� �?C�l� 6!�"+�( -��# tS2 -�:; �
 

!R8 6��, �;(�
 !, LVm: !  5�R	� �
( !, �K, � �8�# 5
(� *�D&.: 

W��: !, (�&,( 
� 6�8�#��7�+( ��W
(��$ 
� !�D")� C���� 

%	;�
 q�0 � tS2 �8�# .%	;��
 � -�# tS2 */� ~(��m:

 78�:; !a[�� 
� �,�| -;� !, -�"0
 �
��t�	 !�D")� ���m8( 
��,

 �#.!�, w�G$ 5�;(�
 Q0�
 %	;�
��/����
( 5�
 !�  ���' 

m8( 6��, =�# <g8 �� ���' .!�	�8�| -;� W���O
 ;()^��"+( -;�

 =�# !&G#(!"+�( -;� ;()
��#�8 ^�"+( -;� (5
(��D: ��0� !�, 

7: , !  �	4 !7: =�8(�2 %&G# �|( 
� ^�"+( -;� p?�  ��8 6���#

 ^��"+( 
� ���A�: 7�,�` � 1��2 6x��� -�# c
�2 *[�$ ! 

 �0( 
�#�8 .: !�"+�( -;� !�, !&G�# ^�"+( �CG8 ;( %	(�,�., -(L�"

 L"/
 ^�"+(�0� !,�:4 .

5
�:4 B�: t	 q8�	
(� !	Lm
 !C�0�X: 5(��, !��N 
��  !�, 

7+� ��
 -��, 5��G:�8 *"+� !, �(�K
 W(�?�S: �,��
 7�E2 

7:�/� )General linear model (GLM) (��8 
� 
(L�(SAS  �;(����

�#)�j.(%"R8��": ^Z&�2( %"�"K
 5(�, 5�(���( -�&�0)��.8�:

 �"+( �[
� ^7	e��: (%"�, 7�/)
 ��[
� 5(
(� !� ���
 ��� 

-�&�0 �
��: 
� � ��V84 w�."G 
( q�0 � ��� !S	
 (�&,( �8��,

=�(� %", �(��( �, �?��
����V84 ��� !S	
 QD� �[
� ��0� !�, 

%", �[
� �, ��)
( =
�,
� � �:4���
j�W
�[ -�/? !, �[
� 

���' ��m8( 5
�:4 !C0�X: !"+�( .�(� (�&,(=*�:�� �V.
 w�0( �, �?

 <�0�.: ��
 %&���	 �VA !, � �# !	Lm
 %0 7.K	 -�"0�	
(�

W
�0 !A
� 
� �?�&# %0 �$(
 L	�/
 � 5�., ��)
( 6^�"+( 5�.,

 7.0 =��' 
�V` 
� !a[�$��
�6B�0 ��
u6j�
���&S�", �

;( ���8�# *"aX
 � !	Lm
 B�0 )B�: �.(7$(��8 �|( %"K
 5(�,

 na&P: ��	 %�0 *�:�� 
� �
��: %	( 6^�"+( !&0� B�N 5�
 -�,

=��' �# �G8 7.0 5�?)B�:�(7$(��8 ^��"+( !&�0� B��N �


(L��( ��8 
� 7A�; W�G	�D: ��
 �, �(� -�, na&P:SPSS !�,

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

5.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

21
 ]

 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.35.3
https://jcpp.iut.ac.ir/article-1-850-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��� � � !)#(/�	 � %&'( 

��u 

�0� ��:4 .h�? 7R&G�, <	��H ��
 ��, W�O�[ %"�, 7�"
��.� 

h? 7R&G,�# %""K
 -�0�"� .

)B�:�( γ ij = x + iα + ε ij  

)B�:�( γ ijk= x + iα + )a(l ij + ε ijk 

ijkγ=W(�?�S: ;( t	 �? �|( .

x=%"R8�": �
�: �O[ * !K+�E: .

iα==��' �	 %0�|( 7.0 5�? 

ij)a(l=%0 �? 
� -�, 7$(�8 

ijk ε=W(�?�S: ;( t	 �? 7���g
 5�E2 �|( 

d6� � U9	+? 

�&�# z2e��, �?�&# ^�"+( �, }�C

( 
� 7/  7
�D"DX
 U,�.: 5�?

t	 MN��.: d�gP: �?�&# ;( !8�' %	( (�	; 6�
(� ��A� !8�?� 

 ;( 7&/G) � !8�":
��247: �D	�� -(L�": ��D	��( 7$(�8 
� !  �.#�,

 , � =��, h  
�"G, �V84 1�  �"+�
 !, L"8 W
�8 !7: ���� ��0
 .

%	(�,�.,�&S", 5�
 5��.? � 7�0�
 %"�DDX: Q0�
 W�K+�E: %	

 !�8�?� �� 5�?�&# ^�"+( L�A !�, -(��	( 
� � ��0( =��# ���m8(

 !?� 
� !&��' ��m8( 70
�,j�5�Z": !a"�0� !�, ��, %'��, -� 

!+�/X: 5�
 ��R	� U�C.: !�0 6��9	�:4 !�, =�# �
(� 5
�m
 5�?

�,(w�0 
� 7:��, 5�?�&# 7
�:�D: 70
�, � �&# 1�  �
(�8�&0(

-�&0( �?^��"+( �"+�
 p	(L�( -�9:( 70
�, L"8 � -�0(�2 � �L	 5

�
(� ��A� �&#)�6�6���l(.
� W���ZN( ��C/  *a� ;( 79	

 !�, }��,�: �?�&�# 5�
 M�"DX
 7�a  *{�G: �, =�Z� !.":; %	(

 7K"�0� =���X: 
� !  -�,�", !.V� 
� �?�&# !, 7,�"&0� WZ9S:

~e�/K: 7: =�. (�� -�,
�0 -��, ��"D: ��K, �
��: � ��0( 6�.#�,

 !8�/8 � �&# -��/8 ;( 5
(��, %�	( 
� ��XC
 ;( ��"T, !�  �0( -4

 !, L"8 7
(�E2 */� ?�, =(�/? 7
�K+�E: %".` ��m8( (�+ 6�
(� =(�/

 =���, 7ggP
 � 7?�RS	�:;4 W�8�9:( � -�:; 6��	; !.	L? ^�[

 , �!-�9:( W
�8 ��, �?(�2 �	�� .6!�.":; p"�� %�	( !�, !A�
 �,

 ���X: QD� 5�"+�
 =�", -;� !a/A;( W�O[ ;( 7_K, %""K
 !�, �

7: 7?�R&G	( W�D"DX
 !�K+�E: 7�0
�, %�	( 
� !m"&8 
� � �#�,

�S8 .%"/? , 
�N!xZ	� ���� *"+� �(�K
 %&#(�' 7)�, � �8 5�?

 �"+�
 5(�, �V84 ;( 7/  7a"2 �0� -�9:( *y: %".�0 !/? !, 7,�	

 !a' 
� �8 5�?�&# ��C8 
��D: �? .*�[�$ 1��8( <�+�E: %	(�,�.,

 �	�0 W�D"DX
 ;( =�# � *9S�: 5�$ �
 (
 !.":; %	( 
� �X, %	

7: �g&P: �;�0.

B��A ���' � %0 �|( %"R8��": 5�
 (
 �?�&�# 7.�0 5�?

 7: -�S8 W�O[ W�K,�: *)(�$ �?� .-�.` 6��0( zPS�: !`

��X
 �V84 %"R8�": � na&P: 7$(�8 
� ^�"+( !&0� B�N �"|I�
 

�#(� 
(�) %0)���/�≤(Ρ��"+( B��N ;( %�0 p	(L�( �, �^

!&0�  �0( =�# .� -�?� �	;6!8�# 6�aV� !"$�8 ^�"+( !&0� B�N

 !, %0 �"|�
 �X
 �V84 %"R8�": L"8 =���' ! ��, 7

�[ 7.�0 �

�
�7.0 =��' �K, � B�0 ��
u=��' �	�0 �, B�0 7.�0 5��?

 ;( �
e�,jB�0 )����/�<(Ρ=��' �7.0 ��
�=��' �, B�0 

%", 7.0��
uB�0 )��/�(Ρ<7�.K: ^Z&�2( �.&�#(� 
(� .�,!

�, !8��# !�"$�8 
� ^��"+( !&0� B�N =�Z� !7$(��8 ;( <�"
�


 h? � %".0 !/? 
� �aV� � -�?� �	; =���' 
� %".` 7.�0 5��?

 7.K: ^Z&2( �, ���, �
�.a, 5
(�)��/�≤.(Ρh�? 7R&G�, %"�, 

;( �
e��, -�, na&P: 7$(�8 ^�"+( !&0� B�N�/�+��0� !�, 

�:4)����/�(Ρ<.7�: -�S8 U,�.: 70
�, B��N %"R8��": 6��?�

 =���' !�0 !, MaK&: 5�.? 5�?�&# -�, ;( !ED8 
�V` ^�"+( !&0�

 %", 6�(>8 !0 
� 7.0��±u�/��
��/�±u�/u7&8��0 ��"T&: ��&:

 -�, }�D8 � =��,)-���' � -��?�  6-�, Q0� 6!8�# (%�0 �!�,


�N 7.K: 5
(�)��/�(Ρ<��8
(� �|( ^�"+( !&0� B�N 5�
 )��.(

^�"+( !8�/8 5�
 5�R	� p	�:;4�jt	 !+�0 t	 �&# � !�8�?� 

�� %", �&# ��
��# ��m8( �(>8 !0 ;( 6B�0 .-��?�  !"$�8 ^�"+(

 �, -���' � ��aV� 6!8�# !"$�8 q�0 � ^�"+( !&0� B�N %	�
�.a, !

�.&�#(� (
 B�N %	�
�.a, <"
�
)j.(%"�/? ��&8 
��N 7�0
�, \	

 7: -�S8 -(�	( 5�?�&# ^�"+( ^��"+( !&�0� B�N %	�
�.a, !  �?�

 7: *�  � �aV� 6!8�# q�0 � -�?� �	; ^�"+( !, }�,�: (�&,( �#�,

 =���' � q.A �� 
� !a/A ;( *:(�� ��/
 5(�, %	( �7.�0 5��?

 t�	 5�?�&�# L�"8 � W��O&: � ���, x���[ !�8�?� �� � !�8�?� 

 0� B�N %"R8�": �y (�$ %"�, 7.0 =��' !, ^�"+( !&���
 �B��0 

)�/�±��/u7&8����0 ����&: (����#(� M���aK
)�.(7���0
�, 
� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

5.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

21
 ]

 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.35.3
https://jcpp.iut.ac.ir/article-1-850-fa.html


)�	� 
	�*+, -	�.� /	�0�12 3�.	4��	
5� �	+�� 

��j 

��
��

�.
�

	

��	



�

���
�

�
��

��
�

�
�	�

��
�	�

��
�

�
��

��



 !
�


"�
�#

�
#

"�
$%

��
��
��

�	
�

��
	

)
�


��
(

�
���

�

��
�
��

�
)

�
���
�

��
	

(

��
��
��

���
	

�
�
 �

!
"�

#

$
%�
%&

)
�


��
(

'
��

�	

�(
)�	

	
'
��

�

�(
)	

'
��

�	

��
*	

��
��

��
�	

���
"

�+
,#

��
-�

.�
%&

��
$
�/
���
	

��
0�

�

�(
1$

�/
���
	 )

��
	�
�2

�	
(

3

��
���

4
%�
5

$
�/
���
	

�(
1

)
�


��
(

��
6"

�
-�
&�
�

��
"�
�&

 )

�

��

(

$
�

7
��

8
��

�
9

a :±
<:

=/:±:/
78

=/8±9/=
b :/9±9/:

a :/<±?/
@A

a
==/B±?/@

a
=/B±:/?

a
=9/B±:/@

a
=/B±7/@

c :/7±9/
7<

b
A/8±A/

8?
=±A/

?7

=
<

ab =±=/
<B

?/=±=/
78

A/7±9
b

?/:±?/<
ab

7/@±7/
@:

ab
c

8?/B±</?
ab

cd
:/B±:/9

ab
=/B±=/?

ab
c

8/B±8/?
bc 7/7±=/

8B
ab

=/8±=/
=:

:/8±?/
@7

:
?

ab ?/=±7/
@A

A/=±A/
8B

7/8±9
b

9/±
A9/A

ab
?/@±7/

?:
ab =/B±=/@

ab
=/B±</9

a
=/B±=/@

ab
=/B±A/?

bc
=/7±:/

87
ab

@/8±
=<

</8±</
??

9
9

a :±?/
<7

?/9±:/
8:

A/8±7/@
a @±@/

:8
ab

</
7B±8/

:A
ab

c
=/B±</?

ab
c

=:/B±?/9
ab

=/B±8/?
ab

c
=/B±8/?

ab
:/7±A/

8:
ab

A/8±
=<

=±:/
@?

?
9

ab :±</
@@

=/:±@/
8B

=/8±A/
7B

b
:/9±8/

8B
ab

:/<±8/
:<

ab
cd

=/B±?/?
cd

ef
=:/B±9

bc =/B±7/?
bc

de
=/B±A/9

ab :/7±:/
89

a
A/8±9/

:B
=±8/

@@

@
7B

ab </8±
@:

7/=±@/
7<

?/7±9/
78

b
</=±8/

7:
ab

A/9±9/
9:

cd
ef

8/B±A/9
cd

ef
=/B±@/:

bc
d

8/B±</9
cd

ef
8/B±9/9

ab
c

A/B±</
8=

ab
8±</

=7
8±9/

@@

<
9

b
:±=/

?9
=/:±

7?
=/8±7/

77
b

:/9±7/
7=

ab
:/<±@/

9A
cd

ef
=/B±@/9

cd
ef

=/B±A/:
bc

d
=/B±9/9

cd
ef

=/B±:/9
ab

:/7±7/
89

ab
A/8±8/

=@
=±A/

@?

A
?

ab
?/=±A/

@=
A/=±=/

7?
7/8±9/

7B
b

A/:±
7B

ab
?/@±8/

?=
bc

de
=/B±7/?

cd
ef

=/B±@/:
bc

d
=/B±</9

cd
ef

=/B±?/9
ab

c
=/7±?/

8=
ab

@/8±
=B

</8±</
@9

7B
78

ab
9/8±9/

<B
A/8±:/

7<
9/7±@/@

b
?/=±:/

7B
ab

?/9±7/
?:

cd
ef

8/B±</9
cd

ef
8/B±9/:

bc
d

8/B±</9
cd

ef
8/B±:/9

ab
c

A/B±@/
87

ab
A/7±7/

=7
8±9/

@8

77
9

ab
:±9/

@@
=/:±:/

89
=/8±</@

b
:/9±8/

79
ab

:/<±?/
97

cd
ef

=/B±</9
cd

e
=:/B±:/:

bc
d

=/B±8/9
cd

ef
=/B±7/9

ab
:/7±7/

8:
ab

A/8±
=9

=±@/
@:

78
?

a ?/=±?/
<7

A/=±8/
7@

8±@
b

A/:±A/
77

ab
?/@±</

?=
de

f
=/B±:/9

de =/B±8/:
=/B±8/9

ef =/B±A/:
ab

=/7±=/
8:

ab
@/8±@/

=7
</8±=/

@@

7=
?

ab
?/=±A/

@@
A/=±?/

87
7/8±</A

ab
A/:±

8:
ab

?/@±?/
::

cd
ef

=/B±@/9
de =/B±8/:

bc
d

=/B±8/9
de

f
=/B±9

ab
=/7±@/

8:
ab

@/8±7/
=?

=±8/
@9

7:
:

ab
:/:±9/

@9
</:±7/

8@
9/8±@/A

ab ?±9/
89

b =/A±@/
=@

bc
de

=/B±8/?
cd

ef
=@/B±9

ab
:/B±:/?

bc
de

=/B±A/9
a ?/7±

8@
ab

8/=±:/
=9

:/=±@/
@8

79
:

ab
:/:±8/

@7
</:±8/

88
9/8±?/

7B
b

?±9/
87

ab
=/A±7/

9B
f

=@/B±
@9/:

de
=@/B±8/:

cd :/B±@/:
f =/B±?/:

ab
9/7±=/

8:
b 8/=±

8<
:/:±=/

@<

&

!

��
7?

��
�

<
a 7/=±?/

<7
:/=±7/

7A
</7±=/<

b
=/:±</

8B
ab

?/?±@/
97

ef
8?/B±8/9

e
8?/B±

@9/=
d =/B±9/:

f 8/B±9/:
ab

c
7/7±7/

8=
ab

=/8±7/
=@

:/8±7/
@<

��
*�
0


*
N

S
N

S
**

*
**

*
**

*
**

*
**

*
**

*
*

N
S

D�
�E

�
��

��
��

�
��
F

%
9

7/:±
B?/

<:
8/:±:/

78
b

8/8±9/=
b

@/9±?/:
a@/<±

?7/
@A

a
=8/B±?/@

a
==/B±:/?

a:/B±
7:/@

a=/B±
7:/@

b
:@/7±

9:/
7<

b
=±

A:/
8?

b
BA/=±

<</
?7

=
��

?
��

�
8:

</7±</
@A

8±:/
7<

ab
7/7±</?

ab
</8±@/

7?
ab

7/:±9/
?7

a
79/B±

<A/?
b

79/B±9/9
b

7@/B±9/?
b

7=/B±
=8/?

a
?@/B±

9A/
88

a
=@/7±=/

=@
a

7±
9@/

@8

@��
7B

��
�

==
?/7±

@9
?/7±@/

7@
a

</B±=/
7B

ab
8/8±A/

77
ab

=/=±
89/

?B
b

78/B±
<@/9

c
7=/B±@/:

bc 7/B±
@</9

c
77/B±

:9/9
a

9@/B±
7A/

8=
ab

7@/7±
B:/

=8
a

88/7±:/
@9

!
��

&

��

77
��
�

==
8±:/

@<
8±:/

87
ab

7/7±</<
a</8±@/

7<
b

7/:±
:9/

97
b

7=/B±?/9
c

7=/B±
89/:

c
7/B±

7:/9
c

78/B±9
a

?7/B±9/
8:

a
:?/7±A/

==
a=/7±

@?

��
*�
0


N
S

N
S

*
*

**
**

**
**

**
**

**
**

**
**

*
**

*
**

*

*G
**G

**
*

�
**

**
:

�-
��

���
I
	�

�J
�

��
0

K
%��

��
I
�

3
� 
��
	L

1
�
0

$
�/
���
	�

M
�N


�
E

D�
�E

�
$
�

O
��


�
�3

�P



�
��

'
�-

Q
�(

�
��

B9/BG
B7/BG

BB
9

/B
�

BB
B7

/B
�
	

�"
��

.

N
S

:
N

on
Si

gn
ifi

ca
nt

)
�
� 
	�

�J
�
�(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

5.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

21
 ]

 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.35.3
https://jcpp.iut.ac.ir/article-1-850-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��� � � !)#(/�	 � %&'( 

��� 

L"8 -(�	( 5�?�&# ^�"+( 7
�:�D: ^�"+( !&0� B�N !a[�� 
��/�

�
�/l�&: 7&8�0 -(��A 7.�0 =��' � �#(� 
(�) %	�
��.a, ��


 ^�"+( !&0� B�N)�/�±l/�7&8�0 �&: (�8��, (
(� (
)�(.

=���' !�  5�?�&�# ^�"+( %	�	; p#�� �[
� -(L": 5��.,

 7.K: ^Z&2( �R	�9	 �, �8��, =�# 7.0 %"�, 7�+� �.&#(�8 
(�

 7�.K: ^Z&2( �@8 %	( ;( %".0 ��# =�?�S�: 5
(�)��/�(Ρ<.

-(�A 5�?�&# ^�"+(��
�%G�: 5�?�&# =�", ^�"+( �, B�0 ��


 ;( ^�"+( �[
� i�X+7	e��: /: � U�ED: �&^��"+( ��[
� � �

�E0 
� e��: -��,)��/�≤(Ρ�.&�#(� ^Z&�2( .7

��C� !�,

 -(��A 5�?�&�# !, e��: -��, ^�"+( � %	�	; p#�� %	�&S",

 p?��  
� �R	� 7

�[ !, �:( %	( ! �#(� MaK
)^��"+( ��E

 7�: 
(��/8 -4 W(�""T
 <	�H 7&$ � 1�  ����' .. �r8�.` ;( !

B��A�5�?�&# 6�0( zPS: ��
��	���D: 5(
(� !+�0 ��

*)(�$ �,(�, 
� %	�	; p#�� �[
�j�7.�0 =���' 
� �[
� 

j�
��� B�0 u�5�?�&�# 
� �[
� �
(��D: � ��8��, !+��0 

�V84 %	�	; p#�� 
� e��: -��, ^�"+(u/jl!�, �CG8 �[
� 

�/��;( p", 7.0 =��' 
� �[
� ��� B�0 j/�j5�?�&# 
� 

�� �#(� 
(�) !+�0 .%"/? 5(
(� -(�A 5�?�&# =�", ^�"+( 
�N

 1��� �E) %"R8���": W(���"T
 <	���H � ���E) %"R8���": *)(���$

)��/�±��/��� ���&:��9": u/�±l�/�u���[
� (� ���8��,
�

B��A�h?7R&G, 7�.K: !�E,(
 ��	b: L�"8 W�O[ %", %"�, 
(�

 � �E) p	(L�( ! 7

�[ !, �0( x�� W�O[ W(��"T
 <	�H

 ^�"+( �[
� � %0 �, -47	e��:)��/���
 �/�= +Γ((
!�E,

 e��: -��, ^�"+( �[
� -(L": �, 7+� �#(� �Cy:)�/��=Γ(

h? 7R&G,7.K: � 7O.: -4 
(��0� !,�:4 .

6�
(� 1��  ���A�: �[
� !, 5��	; 7R&G,(� ^�"+( �/")

 + %	��, -�&G�+�T: 5�?�&�# hS�� �/") B�y: 5(�, 5(
(� i��X

 � 7�8(�	( 5�?�&�# ^�"+( !, �CG8 �,(�, �� 7&$ � �
e�, �;
(

 �0( -�&G8�T�( .
� 5�.,
�A f�8 t	 ��m8( %"DDX: ;( 5�(�K


 7�'>	� 
� ^Z&�2( *"+� !, (
 �&# ^�"+( ��? }��D8 7S�#�� 5

=��  ��V.S"� -�, na&P: �8(6p?��  <G�$�, !�  7

��[ !,

^�"+( ^Z&2( �[
� � ^�"+( B�N � z+�2 7/S� 7	��: !�0 

7&S�� !�DE.: 6-��?�  !"$�8 *:�# !A
�)*��  � =�'���A (�

7{�aV� �/G))-(
 5�
 � �aV� 6!8�# (%"�"K
 �(� -�, 5�
 
�

��# )��.(Q"X: W
(�$ !A
� ;( �|�&: �&# 7O"+ p#�� 
(�D: 

7: 7�.K: ��|( *g�� 6�(� -�S�8 7�0
�, t�	 ��#�, 5�
 5
(�

 L": � �
(� ^�"+( W�"[�g2 h"P�H � Q0�&: 6n	�o ^�"+( -(

 !8�/8 
� �?, -�&G,�
 � 
�V, 6-�&G:; 
� �&# hS� 5!��, <�"
�


�	��D:)�/��6�/j�����[
� (6)�/��6�/��6u/l�[
� (�

)�/�6�/����/����[
� (����, ���""T&: )��.(-���:; %	(�,���.,

!8�/8 p	��:;4 ;( *�[�$ \	��&8 
� 7�/V: *:�� 5
(��, �, ��? !

8 d�g2 ��# �)� -4 !, �	�, !  �
(� �: !, 1�  -(L": �CG.

5�
 %�0 �|( -(�	( 7:�, 5�?�&# ^�"+( W�"[�g2 70
�, 
�

 ^�"+( -(L":7	e��: 7.K: e��: -��, �
(�)����/�<Ρ(���,

)�(^�"+( !.:(� �7	e��: UED.: ��/��
j/u�^��"+( 6��[
� 

7	e��: �&/: ��
l�/��^�"+( 67	e��: ED: %", U��
�/��

;( e���: -���, ^�"+( � �[
���/���
 �/lu�
(L�' ��[
� 

�8�# .6-��0(�2 � �L�	 7:��, 5�?�&�# =�", !K+�E: 
� ��[
�

 7#
�/# ;( %0 p	(L�( �, e��: -��, ^�"+(��
��;( 7R+�0 


(�D:��!, �[
� ����, !&��	 p?�  �[
� )�(.^�"+( !8�/8 

-�, ;( !ED8 
�V` ;(�j#7.�0 =��' !0 !, MaK&: !  5�.? �&

 )�����B�0 (����' 
(��) p	�:;4 �
�: 6��, �(>8 !0 ;( �.

7.K: �|( %0 � �(>8 7'>	� !/? 5�
 5
(� �?� ��#(� ^�"+( 5

^��"+( 6��	�
��&? 6z+�2 1�  ^�"+( <" �
 �[
� 7	��: �


 �X
 �/  ^�"+(I���, �(� -��, na&P: 7$(�8 �"|)��/�(Ρ<

)��.(:;4 5�
 5�R	� p	���j;( ^��"+( !8�/8 �jt�	 �&�# 

� !8�?�  t	 !+�0��%G: �&# �
)%",��
�B�0 (�(>�8 !�0 ;(

 �# ��m8( x�� .7.K: �|( %0 6z+��2 ^��"+( ��[
� 5�
 5
(�

 �#(� �/ � �	�
��&?)j.(^�"+( W�"[�g2���&# )� ��8 

-(��A 5�?�&# � s+�, =��:���
 �B��0 (5�(>�8 =���' ��? 
�

 �# p	�:;4 �V84 7)Z
 � !8�?�  t	 6!8�?� �� 5�?�&# .�[
�

 !.:(� 5(
(� %	�	; p#�� ;( 5(u/��)=���: 
� �
�� 5��? (��


�/l��[
� )t	 5�?�&# !8�?� �� !+�0 (!.:(� L"8 � ��, �"T&:

 �	�
��&? ^�"+( -(L":j/��[
� )!�8�?� �� (��
u/����[
� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

5.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

21
 ]

 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.35.3
https://jcpp.iut.ac.ir/article-1-850-fa.html


)�	� 
	�*+, -	�.� /	�0�12 3�.	4��	
5� �	+�� 

��l 

)�
�� s+���, =����: (^���"+( �7	���:(;�/����[
� )t��	 !+���0

!8�?� �� (�
u/��[
� )=��: ��? �
�� s+��, 5(���, W���O&:

)�.(!8�/8 
� %	�	; p#�� �[
� !.:(� �H�$ 70
�, 
� 5��?

 ;( =�# p	�:;4�/�j�
l��[
� �0� !,-4 *)(��$ !�  �:4 

7.0 =��' !,j�
��7.�0 =���' !, -4 �y (�$ � B�0 ���
 u

%"�/? 6�#(� MaK
 B�0 
� e���: -���, ^��"+( ��[
� 
��N

 ;( %	�	; p#���/���
l���, �""T&: �[
� )B��A�.(

U,���.: w���0( ���,n��a&P: d�g��2 !��, ^���"+( W�"[�g��2

 �:�PH 
 �X
I� ��0( %�0 � �(>8 �"| 
�N !�, *�  �� 5�?�&�#

 !8�?�  ~�:�/� n	�o ^�"+( (� 5�
 �8
)�.(5�?�&# ^�"+( �E) 5�


 A 5�9	�:4 -�?�  -��, ��, !�  !�&��' ���m8( 5��	; W�K+�E: 7,�.

 
 *:�� �� %	( �|(I�
(� �"  .W��K+�E: %�	( w�0(�, 5�?�&�# !�r,

 n	�o hS� � ��+4 �E) 5(
(� � !&#(� 5�
��/����,(�, 
� �&:��9": 

�/��s+�, 
� �&:��9": � �.&G? �? %�0 p	(L�( �, ��V84 ^��"+( ��E)

 �""T
 � !&��	 �
��	;7:��#)��(	( !  *:�� %�&S�", 7�: !�, ��8(�


 ~e��/K: !  �#�, %	�	; p#�� 
� z+�2 1�  �CG8 p?�  *"+� 

�
(L' 
� ��0( !�&��	 p?�  %0 p	(L�( �, =(�/? �?)�6j���.(

=���' ;( 1�  ^�"+( �E) -(�	( 5�?�&# ^�"+( !K+�E: 
� 7.�0 5��?

 ��, �|�&: .
�N !,57.0 =��' !, }�,�: �:�PH %	�&/  ! ���
 u

� B�0u�
����8��, W���O
 5(
(� �
e��, %".�0 ��, !  ��, B�0 .

=���'�|( L"8 �R	� 70
�, ;( *[�$ \	�&8 %"R8��": 5�
 7.�0 5��?

 7�.K: (
 -4 W(��""T
 <	�H � 1�  �E) W�K,�: *)(�$ -�S�8 
(�

 �(�)����/�<Ρ.(
���N !��,5%"��, 7.��0 =����' !�� ����
 �B���0 

n	�o 1�  %	�
)j/�±�/��&:��9": �(n	�o � �.&#(� (
 %	��


 !0 � �� !, ^�"+( !+�0 t	 q�0 � �? !+��0 ��?)j/��6u/�l��/��

�&:��9": (��E) �
e��, %".�0 � ��#(� MaK
 �&S�", �.&�#(� 5.
�

%"�` 
� !�8�?� �� 5�?�&# ^�"+( 5�
 =�:4 */� !, 7O"  7,�	;
(

 ^�"+( �E) Q0�&:j/���&:��9": =���: 
� � ��?�/����&:��9": 
�

�0( =�# �
(L' s+�, 5�?�8)��.(
�N !, 7a  !�r, 7 �  ^�"+( 

�?�&#)xe(�(n	�o ��8 � �
 !�.:(� 5(
(� � =��, �
 %"�, 5(�u��
 

�j �0( �&:��9": .=�(� -��, !ED8 
�V` ^�"+( !8�/8 ;( *[�$ 5�?

 7.K: �|( �(>8 !0 
� 7.0 =��' !0 !, MaK&: 5�.? 5�?�&# ;( 5
(�

 �
 *:(�� !/? ^�"+( �E) 5)��/�(Ρ<�(� -�S8 .65��R	� p	�:;4

 q.�A � %�0 6-��, !�"$�8 6�?�&�# �(>�8 �"|I�
 �X
 (
 ^�"+( �E)

 �0( =��/8 �
(L')j.(

�E) -(�	( �
(�8�&0( -(�	( 5�?�&# ^�"+( (
�j�
�j��&:��9": 

�0( =��  %"K:)�(.7�0
�, 
� t�	 5�?�&�# =��", 5�
 !�8�?� 

 -(�	( 7:�, !.:(�E)�&�# 1��  ^�"+( �!�K+�E: t�	 
��u��
 ��

�&:��9": �R	� �
�: 
� �j/����
 u/�u��&:��9": =��# �
(L�'

�0()���(.!.:(� �H�$ M"DX
 
� )p�#�� 
� 1��  ^��"+( �E

 ;( %	�	;�u�
�/����, �""T&: �&:��9": )B���A�.(h�? 7R&G�, 

��"+( ��[
� ��, 1��  ^��"+( ��E) W(��""T
 <	��H � �E) %", ^

7	e��: �Cy: )%",��/��
�/�(+e���: -���, ^�"+( �[
� �, �

7O.:)�/�–=r(7.K: ���, 
(�)����/�<(Ρ.

7�: �"CK
 7.K: �� !, L, � �&# ^�"+( 
� 7?�;�, !/a  !�  ���#

 7: zPS: (
 7S �: */� ;( *[�$ 1�  -(L": �"CK
 t	 � ��. 

 h? "+( ;( L"/
 !&G# ^�"+( �[
� 7.K: !, ��0( 
��#�8 ^�.
� !� 

 �D"D$D:�	�� �(��: �	��0 � 7?��"' �(��: � 7�,�` � 1�2 6x�� 

=��+4 =��..  7�: c
��2 �S�&G# -��:; 
� !�  ��0( � ����' L�A

7g+�2�8 �	 �? -4 !"D, � =�# 3�GX: W�K	�H 
 ^�"+( !&G�# L�"/

7: �#�,.!R8 =�X8 <G$�, �&# ^�"+( 7?�;�, 
(�D: � 5
(� 7'���+4

 �#�2 � 
�2 !, �0( �"T&: 
�"G, 1.!�+�/X: ���2 ��+�$ 
� 5��?

 1�2 �
 ;�, h?;( ^�"+( =��
 ;( 7

�m
 %	( !, !&G, L"8 � ��+4 =�", ! 

 
�S�  
� 5��.,
�A W��"a/� ��	 �#�, =�# =�.  �	 �#�, =�# =�"`

 �0( W��O&: h? �, 6�#�, !&��' ��m8( (�C: .^��"+( 7?�;��, B�g�X:

 ��, %&G��# ;( q��� -���?� �� 5�?�&�# %&����' ���@8 
������[ 
� 

�,�N
ju�
��-�&G�+�T: 5�?�&# 
�� �[
� uj7�+( j���[
� 

�0( =�	��' �
(L')�6����l.(�&�# 5�:5�? i��X+ ;( 5��.? 

5(
(� 7A
�2 �(�:ju/��
��/��
� !&G�# ^��"+( 7?�;�, � �[
� 

!.:(�u��
���[
� �0� !, �0( =�:4 )��(t�	 5�?�&# !�8�?� 

 78(�	( 78�T�( �u��
j�7)(�� 5�?(�&# � �[
� �j��
j���[
� 

��, �V84 5(�, �S&G# ;( q� -�:�8(
����[ 
� �
(L�' ��,�N


 �0( =�#)�l.(w��0(�, -(�	( �
(�8�&0( MCN�j��[
� ��,�N


 p"��, ���	�, �&��# ^���"+( 7?�;���, ���[
� 7CG��8 ;(u����#�, )�(.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

5.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

21
 ]

 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.35.3
https://jcpp.iut.ac.ir/article-1-850-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��� � � !)#(/�	 � %&'( 

��� 

��
��

&.
"�

�#
� 

!�


�

��
��

�
�

�	�
��

�'
�

($

�!

 �
�)

*
+
��

�"
�$%

#
,

$#
�

��

��
��
��

�	
�

��
	

)
�


��
(

�
���

�

��
�
��

�
)

�
���
�

��
	

(
��
��
��

���
	

�
�
 �

$
%�
%&

!
"�

#

)
��

�
(
��

�	
' �(

)�	

��
�	

' �(
)	

��
�	

' ��
*	

��
��

��
�	

���
"

�+
,#

�%
&

��
-�

.

$
�/
���
	 ��

��
0�

�

$
�/
���
	

�(
1

)
��
	�
�2

�	
(

3

��

��
�4

%�
5

$
�/
���
	

�(
1

)
�


��
(

��
6"

�
-�

&�
�

��
"�

�&

 )

�

��

(

�-
��
"

L
.

A9
8A/

=@
��

A<
=/8

��9/
:?

=/B
��

89
??/B

��A/
<:

=/
7B

��
@/

A=
:��A

=��<
:��A

@/=��@/<
7?��9/

=:
7?��</

:A
7/

:7��A/
<:

��
��

�
��
F

%
9

9/
@:

��
AB

=/8
��

:/
87

9/7
��

8/?
@/B

��
8/A

A/
?@

��
@/

A=
?��<

?��@
?��<

?��@/@
8/

7@��
<9/

7A
:/

87��8/
=?

=/
98��@/

@7

=
��

?
��

�
8:

==/
?7

��
A<

?/=��9/
=@

=/B��</
7?

A/7��A/
<:

A/
7A��?/

AB
?��A

:��<
9��A

9��@/<
7?��9/

=:
=/

89��</
:A

7/
:7��?/

<7

@��
7B

��
�

==
=/

=@
��

?/
<<

7/9��9/
:?

?/7��
89

8/7��</
=9

A/
88��?/

<9
9��@

=��?
:��@

:/:��@/?
7<��:/

8A
7?��7/

:9
9/

9:��?/
<=

!
��

��
&


77
��
�

==
9/

97
��

AB
@/=��

:B
</7��=/

8:
8��7/

99
=/

7B��?/
<?

:��9/@
=��9

:��@
@/=��8/?

A/
7<��=/

=8
87��9/

::
:/

?9��A/
<:

��
��

-.
.�

,
)/

0�
�

	�
,


�
+
�

"�
$%

#
�

��
��

�
�

�	�
��

��

S
P


�(
1

4
%�
5

�(
13


��
��
�

T
#!

-�
.

�I
�6

"
&


!
"�

#

$
%�
%&

��
�	

' �(
)�	

��
�	

' �(
)	

��
�	

' ��
*	

��
��

��
�	

��
��

��
�

�
���



�+
,#

��
��

��
�

�
���



���
"

*

$
�/
���
	

��
�
��
��

�
���



$
�

**
=7/B

B7/B
**

*
=@/BU

B</BU
*8/B

**
*

8/B
*8/B

**=/BU
**

**
9:/BU

**
**

9:/BU
**

**
?:/BU

�(
1$

�/
���
	

)
��

�2
�	

(
U

**
**

:/B
**

**
:?/BU

7?/BU
**

8</B
**

**
=@/B

**
**

:/B
**

**
9/BU

*=/BU
U

U

3

�
���

�4
%�
5

�(
1$

�/
���
	

)
�


��
(

U
7@/BU

B=/BU
**

*
8A/B

77/BU
**

=8/B
**

*
8</BU

BA/B
U

U

�I
�6

"
&


T
#!

-�
.

)
�


��
(

U
7/B

B@/BU
*

88/BU
B8/BU

*8/B
7@/B

U
U

$
%�
%&

!
"�

#
)

�

��

(
U

B?/BU
**

*
=/BU

B@/BU
*8/B

B@/B
U

U

�
���



��
�	

%
�

�(
)�	

)
�


��
(

U
7/B

**
**

:=/BU
**

**
</BU

B?/B
U

U

�
���



��
�	

%
�(

)	
�

)
�


��
(

U
8/B

**
**

9/BU
*

7A/BU
U

U

�
���



��
�	

%
��
*	

�
)

�

��

(
U

**
**

@8/BU
7=/BU

U
U

��
�	

��
��

�
���



)
�


��
(

U
7?/B

U
U

��
0�

��
���

�

��
�
��

�
�+
,#

)
�
���
�

��
	

(
U

@A/B
**

**
A8/B

��
0�

��
���

�

��
�
��

�
��
�"

)
�
���
�

��
	

(
U

**
**

A/B

*:
$
%

��

�V
��

��
W-


X
��

"
!

%�	
&Y

�+
,#

��
0�

�&

D
�"

S
"

��

��
���

Z

)[
�.

S
�


��
0�

�$
%

��
\
�]�
�


��
��

�V
��

D�
"

�.
^
3

�P



�
/�
6
�

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

5.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

21
 ]

 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.35.3
https://jcpp.iut.ac.ir/article-1-850-fa.html


)�	� 
	�*+, -	�.� /	�0�12 3�.	4��	
5� �	+�� 

��� 

:�L�	 � �VS�: 5�?�&�# ^�"+( 5�
 !K+�E: 
� �O[ %	( 
(�D�/jl

L��"8 ���R	� !��K+�E: 
� � ���[
�j/j�w���0(�, ���[
� �����[
� 

�, -(�A 5�?�&# � ��, =�# *[�$ �,�N
 !���(�o � 1��  *�"+�

 p?�  �[
� �	 �&/  -�:�8(
 5(
(� �&S",�&S", �8��, 5.7�0
�, 
�

 &��' �@8 
� -��, �S&G# 7?�;�, 78�.  �
(�8�&�0( �,�N
 Q	(�# %

!8�/8 %", 
� ;( =�# p	�:;4 5�?���
l/����#(� W���O
 �[
� .

�8��, �S&G# 7?�;�, 
(�D: %	�&/  5(
(� -(�A 5�?�&# 
��N !,5

! h?7R&G, ��[
� ��, � ��Cy: ^��"+( ��E) � �(� %0�, �O[ %	( 

^�"+(-��, 7	e��:7.K: � 7O.: ��, 
(�)B��A �.(

3e�+? *�I


7#;
( W��O
 � =�# ��m8( W�K+�E: �	�0 � 70
�, %	( !, �@8

 -(L�": � 1��  B�N 6�E) i�X+ ;( �&# ^�"+( �"O"  
� ! ��	;

 !&0� 6�
(� ��A� �: ;( 1�  7?�;�, ^��"+( 5;��0(�A � 5��.,

 7�:(L+( 
(;��, !�, !�H�� -��:; 
� �&# na&P: %".0 !, }�,�:

 �&# ��	; 7.0 !.:(� !, !A�
 �, � �0( �
 ! ���, B��0 !B��N

7: %0 ;( ^�"+( �"O"  L"`�8 W��O
 � �:�m8(�����, 7R+�0 

d�g�P, -(��A 5�?�&�# ^�"+( }Z&2( ��� QD� �
e�, %".0

 5�?�&#��
�7: ��V.S"� B�0 ���' .�0( �"H�
 !, �;e !&C+(

 �?�&# =�", -;� 70
�, %	( 
� !`�' ��0� !, 7�+� ��:�"8 !�,


�N ", 
(�D: *  !r, =� 
�"G, �?�&#�&S", s+�, 5�?�&# =�", ;( 

�V.
 !, �V84 ���� � B�gX&0( � =��,	��"+�
 7a[( MN�.: 
� 7

78�G�9	 ��/") ��, !8�O�0�&: 7�+� ��0( ��0�: L"8 �&# ^�"+(

 7: 5
(�	�2 s+�, 5�?�&# hS� !, �CG8 ���2 ��:( %	( ! ��#

 7�0�&0� 5(��, �&�# ^��"+( %&P":4 h?
� � }Z&2( <C0 !�,

�0( =�# �&S", �:4
� .

��	
� ���� )�	A+�� 

�.7'>	� �
(�8�&0( �?�&# ^�"+( 5.��jl.=
�/#���l .:b�
(�8�&0( !G0 �-(�	( 7&K.[ W�D"DX
c�  6.

�.� 67X+�[.6� - 6
���?�N -.5�L	( .���� .7'>	� %""K
 7
�:�D: !K+�E: �?-(�	( 7:�, 5�?�&# ^�"+( 5.5;
��S�  ���a� !am:

	(-(� ��)�:(�l�u�.

�.� 67X+�[.6-.6
���?�NY.6� 65
�g8( .( 63�� .( � 7+�/  .
�"� .���� .�&�# ^��"+( �"+�
 p	(L�( -�9:( 70
�, .7�a: �
(L�'

ju�6p?�>� 5(
�# 
�S  7/a� 5�?-(�V
 6.

�.7K"CN U,�.: � 5;
��S  !K0�
 U:�A Y�N 78�&0( L&.0 W�K+�E: .-�./0 -�&0(6��jl .�aAu.�5
���:( .p?�>�� !G�0b: 5��?

!:�8�, 5;
��S  ��g&)( � 5L	
6!:�8�, �8��K: !A��, � 5L	
65;
��S  ��VA W
(;� 6-(�V
.

�.1 6B�� 5�o�8 .��u� .�&# �
��� .L	�C
 =�RS8(� 7?�RS8(� ��VA .

6. American Society for Testing Materials (ASTM). 1982. Diameter of wool by microprojection .D-1294-79. 32: 295 -302. 
7. Banamali, B., P. Mishra, C. Bhakat, M.S. Sahani and B. Yadav. 2000. Hair quality attributes of Camelus 

dromedarius. India. J. Anim. Sci. 70 (2): 211-212. 
8. Beknazarov, E.A. and T.T. Kenzhebekov. 1982. Some indices of camel hair production. Zhivotnovodstvo10: 62-63. 
9. Cashmere and Camel Hair Manufacturers Institute (CCMI). 2007. http:/www.CCMI. Com. 
10. Champak, B., Y. Banamali, M.S. Sahani, C. Bhatt and B. Adam. 2001. Effect of certain factors on hair quality 

attributes in Indian dromedary camel managed in an organized farm. India. J. Anim. Sci. 71(10): 992-994. 
11. Chapman, M. J. 1985. Mongolia: Bactrian camels. World Anim. Rev. 55: 14-19. 
12. Franck, R.R. 2001. Silk, Mohai, Cashmere and other Luxury Fibers. Wood Head pub. Ltd., The Textile Institute, 

Cambridge, England. 
13. Go Shai, S.P., S.D. Roat and P.K. Jaoswal. 1993. Study on the quality factors of camel fibers. Wool and Woolens of  

India 30 (3): 39-43. 
14. Guringis, R.A., M.M. Genaieny, R.E.E. Khidr, El. Sayed, N.A. Abouel and S.S. Ezz. 1997. Camel hair, Role in 

thermoregulation as a specialty textile and fibre. Camel Newsletter 13: 19-25. 
15. Hoffman, E. 2001. The kaleidoscope and fibre evaluation. Alpaca Registry J. 11 (10):12-16. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

5.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

21
 ]

 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.35.3
https://jcpp.iut.ac.ir/article-1-850-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��� � � !)#(/�	 � %&'( 

��� 

16. Sahani, M.S., N. Sharma and N.D. Khanna. 1996. Hair production in Indian camels (Camelus dromedarius)
managed under farm conditions. India. Vet. J. 73 (5): 531-533.  

17. SAS / STAT User's Guide .6.03 edition. SAS Institute INC. 
18. Schneider Cashmere Market Indicators. 2007. http:/www. Schneider. Com. 
19. Von Bergen. W. 1963. Wool Handbook. Inter Science Pub., New York. 
20. Wei, D. 1980. Chinese camels and their productivities. Provisional report, International Foundation for Science. 

6 (6): 55-72. 
21. Yeastes, N.T.M. 1965. Modern Aspects of Animal Production. London Butterworts. Pub., England.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.3

5.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
25

-1
1-

21
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.43.35.3
https://jcpp.iut.ac.ir/article-1-850-fa.html
http://www.tcpdf.org

