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IJKLچكيده MNOPQRSTULVW L XPYZS[SML\][̂ XS _`a bcKZd eL\f XghiKU\j^Z]MLXk bdMXg NM\̂ _lgUm noVg
pW\qW. گرفت M\r`^ JKL sLXg pW LN t`u Zg bKZv gw^ NVx Zg [SML\y z{i|^ sV`}~��~��~�١٠٠�١٢٠V� pifZd Zg OgZ�^ o NMLVWZidL 

b{^ 
nLXK LTMZq� pg۵۸۶ V`i�X� MLXk wKZd n\̂ Um NM\̂ .py V� �|c^ tKZiW bdMXg Zg w^ NVx Zg �NZ�^ �LM� TULVW L soZ� pW\qW�~�v Xg O��`^ o _fL\̀ �K MLN\qW sLMLN b{Pq�S o pPaoL p{�X̂ MN b^ wKZd NVx _�L [PW bSMLX� p{�X̂ MN o V�Zg١ wKZdX� �XW sLMLN o _dL TN\g [P�ZW Ẑ N wKL[� L Zg٢b`PKZu b^ V�Zg .w^ NVx Zg �NZ�^ �LM� TULVW L JKLXg Z̀ g�~� V�Zg b^ p̀ P�g �LM� TULVW L.  

�����واژه ���IpW LN TULVW L �_lgUm �wKZdX� �XW �[̂ XS _`a �bcKZd �LM� �[SML\y_KU\j^Z] �  �������� _`a [̂ XS٢b{ L 
b^ [̂ XS �ilPd ¡[¢ JKXS UL £¤\q�^ o V�Zg TVP¥Pu 

b^ ¦\lR^ Z�iKU\j^Zy JKXS 
b^ o NNX� UL wPg soZ� VWL\S

V�Zgء جز١٠ MNZk ZS V�Zg�\�k §gZk ¨Z�RidL �_gZY bcKZd soXPW©K L [̂ XS ªKLX� UL b�Pdo p̀ ^ LN MN LM b�dZ̀ ^ bcKZd _^oZQ^ oZ V̀ y .  «Xic^ §¬� MN py VW\� ¦Z|iW L sM\ VKZg bcKZd NL\̂ Jq® MNbcKZd �{P� JKL py V̀ `y NZ̄ K L MLVKZu bcKZd �{P� °K °lKN Zgb^ wKZd NVx sMLVKZu o bifL\̀ �K ±xZg N\� [1].  ²P{P�٣ 
nLMZ�qv o [2] Zg bi�LM pg bcKZd �{P� py VWNLN nZcWd UL V�g o §�k pW\qW ³�d plKZQ^J´qvZW �M\  pg £¤\q�^ wKZb^ z{i|^ UZ� JKV̀ � §^Z� o TV� §P�cS V�Zg .

nZQQR^ JKL TVKVu �py VWNXy µML[�fadeMN wKZd NVx bWZ��ZW _�L b`�K bSMLX� pK[̄ S XY L¡L[¢L آ
ba
 [3] �{P� _^Z|® wKL[�L XY L MN b^ NZ̄ K L bcKZd N\� .XPP¶S Zg TV� §P�cS bcKZd �{P� _^Z|®

                                                                 ·¸¹ º» ¹¼ ½¾ º¿À۲۶/۳/۱۳۸۳

·¸¹ º» ¹¼ Á ÂÃÄ ÅÆº̧ ¹¼۱۰/۹/۱۳۸۳Ç¸ºÈÉÊ Ë¸ÌÍ» ½Î ÅÏÐ ÂÃÑÏ¹.   ÒÓÔ¹Ì¾ ºÈÕÀ Á ¼ÐÌÈÀ ÇÏÃÖÉÀ ÂÃ×ØÊ Ð¼ ÃÄ¹ Ð ÇÏºÖÄ¹ ºÙ ÓÌÚØÊ Ð¼ ÒÇÀÛÙ Â¼ÐÜ Ý ÞÊ ºßàÐÛ¸ Ð ÅáÖâ Á Þãä ÂºåØÊ Ð¼  ÕÏ Ð ÒÓÃÊÁºß ºæÛÑãä ÛÕÙ¼Á ÞÈãä ÂºåØÊ Ð¼ ÒÓÔ¹Ì¾ ºÕÀ Á ¼ÐÌÀ ÇÏÃÖÉÀ ÂÃ×ØÊ Ð¼ ¹ º̧ ¼º àÐÛ¸ Ð ÅáÖâ  Á ÞÈãä ÂºåØÈÊ Ð¼ ÒÓÔ¹Ì¾ ºÈÕÀ Á ¼ÐÌÈÀ ÇÈÏÃÖÉÀ ÂÃ×ØÈÊ Ð¼ ¼ºÕÏÐ ÒçÜ ÐÛß èÏÌ̧ ÛÕÙ¼àÐÛ¸ Ð ÅáÖâ  
1 Friction coefficient 

 

2 
Wear rate 

 

3 Fillip  

P¶S �Ẑ Nb^ XP MN �{P� _^Z|® ªd\i^ �Ẑ N wKL[� L Zg o V`yLVPu wKL[�L pW\qW z{i|^ sZ�iqlkV̀ ] h^ .  �Moé
 wWLMZ�qv o[4] 

bcKZd �ZP \¬f py VWNLN nZcW [PWb^ bcKZd �{P� êPyXS XPYZS _RS �V� pg _KU\j^Zy V�Zg .  TVKL [̂ XS _`a NVx �¤Zg ¨Z�RidL n\¥qv b L\f sLMLN VKZg �L wKZdNVx �LXPP¶S ¨Vx � �y sLV  �JPKZu wKZd �XW �_fL\̀ �KµZ�SML ¦ë¢ eL\f o MZc� o Ẑ N wKL[�L Zg wKZd V�Zg êdZ̀ ^
[3,5,6].  b^ TNZ©idL [̂ XS _`a MN py bcKZd NL\̂ ì\W JKXia\q�^ NL\̂ �N\� b^ bam bcKZd p©a \̂ b{y M\ pg py V�Zg NL\̂ UL pidN JKL sZv pidN XKU �M\¬g sV̀ gb^ VW\�[7].  

^IL[¢Lbرزين sMLV�´W �v MZ̀ y MN LM V`y[7,8,9].
°Pa\̀ � JKUMJKXicPg ¤Zg bSMLX� _^oZQ^ §PaN pg «¤L\W ì\W UL _d\̂ XSNMLN [̂ XS _`a MN LM íX¬^[10]. î��ïðIb^ p�Z®L b�PWZ�^ ¨Z�RidL ¡ZQSML M\r`^ pg  [5]گردد. ZPa L �pcP� íZPa L �JgXy íZPa L �_lgUmUL s[{� sZ��ZPa L o M¤\y í JKXia\q�^NL\̂V̀ ilv [̂ XS _`a MN TNZ©idL NM\̂ .  pi�a LnZXd o b�PR^ _lKU �ñ�c^ §K¤N pg _lgUm nN\g LU V� ì\̀ q^ íZPa L ì\W JKL UL TNZ©idL[9,11]. òóô�õ öð÷øI�XW �Xi`y �MLVKZu bcKZd eL\f NZ̄ K L M\r`^ pg wKZdX�[12].

§P�cS �Xi`y obcKZd �{P�[13]  TNo[�L b^ گردد .�LM�Z̀ P^\am V̀ W Ẑ b�P^ LXd(AI2O3)[SML\y �(SiO2)�
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 soM Z�Wm V`^N\d XPYZS o ¤Zg bSMLX� _^oZQ^ §PaN pg Z�P{Pd��^ UL wKZd 
b^ bcKZd �LM� JKXS V̀ �Zg[10,12]. �����	
I�p̀ K[v wvZy �bcKZd NL\̂ b{y êPyXS �W¤Zg M\r`^ pg d wKL[� LbcKZd _^oZQ^ o bi| 

b^ TNo[�L گردد .
ê{� LNM\̂ JKL MN UL �KMZg �Z©a\do�Pl{y �Z̀ gXyN\cP^ TNZ©idL [13]. ��� ð�÷Io wKZd NVx wvZy ±xZg V̂ Z¢ sZvMZ�W LoM nNo[� Lb^ wKZd XYL MN TV� NZ̄ K L �MLX� N\�[9].

nLUML §PaN pg _P� LX� �\q�^ nN\g ^ TNZ©idL NM\̂ UZlW LoM JKXSb
 V�Zg .s[{� sZvVP©a\d b^ TNZ©idL MZ�W LoM nL\̀ �g [PW VW\�[12]. ���� ���÷��
IwKZd NVx wKL[� L o �MLX� �ZQiW L sLXg £¤\q�^b^ TNZ©idL s[{� sZvMN\u UL N\�[12]. £¤\q�^ s[{� sZvMN\u

�^ �LM� -
b^ Jvm o tWXg V`�Zg[12]. 

§^L\x b{y M\ pg `a bcKZd eL\f Xg sNV�i^VWMLN XPYZS [̂ XS _p]b^ pg nL\S�MLX� p¢MN �[̂ XS _`a Xg [̂ XS MV̀ {Pd MZc� �°lKN µ[¶a _xXdMZg �[̂ XS _`a bKZPqP� MZifZd �bcKZd �LM� TULVW L �bcKZd �\�dU o baZqx LgNXy TMZ�L ³�d sX .��^ UL b�K �LM� TULVW L M\iyZ� JKXS b^ bcKZd eL\f JPP�S MN §^L\x V�Zg .o Ziu\�µML[� wWLMZ�qvb^ wKL[�L �LM� TULVWL wKL[� L Zg bcKZd _^oZQ^ py VWNXy g ZKV
[14].ohaoUZ� wWLMZ�qv o[15]  

�XW £Z�KXQS py VWNXy TVvZc^§�� MN py VgZK b^ wKL[�L bKZqW �M\  pg �LM� TULVW L wKZdX�
١

b^ �|c^ V�Zg.  

    

. ������	� 	� òóô�õ öð÷ø �ð�� ð 	����� ô� !ô�õ	�[15] N\i`Pu JP`¥qv"wWLMZ�qv o[16] gbu\�doX�P^ �Z�a Z�^ #ZdLXb$[¢ oN UL �ilPd �LM� TULVW L Ji�M¤Zg Zg py VWVPdM p̄ PiW JKL pgb^ XPP¶S b$[¢ pd pg 
b^ ¤Zg wKZdX� �XW JKLXg Z̀ g o V`y NoM .M\�g d �LM� TULVW L XPYZS UL bSoZ©i^ tKZiW z{i|^ �¤ZQ^ b{yXg LM bcKZ VWNLN nZcW [̂ XS _`a bcKZd eL\f .JKL MN _{x JPqv pgOPQRS TV� bdMXg [̂ XS _`a bcKZd eL\f Xg [SML\y �LM� TULVW L XPYZS_dL.  

  %�&�'(� )�÷bWUo piPlW LN Zg sMN\u «¤Lo\W ì\W °Pa \̀ � JKUM UL OPQRS JKL MN
gr/cm3 ٣/١

bWUo piPlW LN Zg *`d �cu UL �2/8gr/cm3 nL\̀ �g _KMZg �íZPa L)BaSO4 (
bWUo piPlW LN Zg4/3gr/cm3nL\̀ �g bWUo piPlW LN Zg _P�LX� �TV``yXu1/5gr/cm3o MZ�W LoM nL\̀ �g
                                                                 

5 pintaude 

bWUo piPlWLN Zg tWXg MN\u8/7gr/cm3 o nL\̀ �g UL o s[{� MN ۱۰% MN [SML\y �LM�+w^}~��~��~�١٠٠o١٢٠�LM� nL\̀ �g bcKZd)V¢ Zg OgZ�^�o١ (_dL TV� TNZ©idL.  

  ,��-��.��/� ö�0��	�	� &�'(� 1ôð ÷� ��� .23�õ òô��ò�� �4÷� 5�6
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٢�V^ pg b`y �\{|^ MN �jd o VWV� JKU\S _kN pg b^X�\{Py�+VWV� �\{|^ pQPkN .  � Zg #Xu ªd\S NL\̂ �nm UL �uMZcbar ٣٠o VWV� TNLN ¨X� wPu sẐ N MN �jdοC��~MZc� Zg obar
�+MN o�p{�X̂++pPWZY - 	LV`i�X� MLXk 
LN #Xu _RS ._|uUZg �ZP{qx �
LN #Xu UL �u sẐ N MNοC��+�V^ pg١٠pW\qW pP{y soM Xg _xZd 

¨Z̄ W L Zv V�.  
  ��%�õ ���!ô�pW\qW pP{y soM Xg Zg OgZ�^ wKZd n\̂ Um �TV� pifZd sZv NMLVWZidL+��V� ¨Z̄ W L nLXK L b{^ NMLVWZidL ._yX� MN n\̂ Um JKL _dL TV� ¨Z̄ W L _`a JP�Ẑ .  nV� ì\W UL b�lKN sLMLN o _gZY MoN ì\W UL wKZd n\̂ Um TŹ idNN\g biPaXu p̀ P^U Zg sXilyZf .  �\ MN °lKN nLMoN _xXdn\̂ Um pQPkN Zv/MoN٧٠٠TŹ W _gZY V� pi�LN.pW\qW _`a Xv UL NZ�g L Zg sL+

*
�}
*

�}b{P^ V� TVKXg Xi^ pW\qW #oM Xg TŹ idN ªd\S �jd o V� NZ̄ K L XrW NM\̂ sZ̀ RW L Zv .  pW\qW §R^ MN pW\qW �n\̂ Um ¨Z̄ W L sLXg ZS sXP�[̂ XS o TNLNMLXk XP� M\�g pW\qW ³�d py V� ¨Z̄ W L bW Ẑ U§kLV� o TVP$ Zd _fL\̀ �K٩٠ TV� NZ̄ K L pW\qW ³�d o °lKN ³�d JPg #ZqS V MN .  °lKN ³�d sẐ N �pW\qW sUZd TNẐ m �V^ �\ MN Jq® MNUL XiqyοC50±1V� pi�LN TŹ W .pg pW\qW sUZd TNẐ m UL �uVKNX� ¨Z̄ W L XKU p{�X̂ pd MN wKZd nU\̂ m ��\� �M\ :  
  ��6	.�ï�ð .�_kN Zg pW\qW �sUZd TNẐ m p{�X̂ UL V�g٠١/٠o V� JKU\S ¨X� pQPkN _xXd Zg �jd /MoN٧٠٠V� UZ�m sXP�[̂ XS .MN sXP�[̂ XS

٢٠p{�X̂١٠pPWZY �[̂ XS oN Xv JPg o V� ¨Z̄ W L sL١٠
zk\S pPWZY V� TNLN .Xiqy TV̀ `y °`f TŹ idN Zg [PW °lKN ³�d sẐ N ULοC150±1V� pi�LN TŹ W � .  

  �������� �����noVg sXP�[̂ XS o TV� µ\̂ Zf TV``y °`f TŹ idN p{�X̂ JKL MN�V^ pg o zk\S١٠pg °lKN ³�d sẐ N ZS V� ¨Z̄ W L pQPkN sẐ NοC350±10VPdM.  
  �������� �����J�oM £LNV¯^ TV̀ `y °`f TŹ idN p{�X̂ JKL MNsẐ N ZS TV� £LNV¯^ °lKNοC150±10sXP�[̂ M �ZP{qx §qx �jd o VdXg �V� MLX�S £LNV¯^ pPaoL p{�X̂ V`W Ẑ .  

�XW o TV� JKU\S £LNV¯^ pW\qW ��\� p{�X̂ pd _�ë� UL �uT�Ko wKZdX�)S.W (XKU �\̂ X� Zg OgZ�^ wKZd TŹ idN ªd\S V� p�dZR^.  
  

mFNR

mm
WS

...2
.. 21

π
−

=  .�� ð÷ 1ôð ÷� . I 

S.W = T�Ko wKZdX� �XW)gr/N.m (  

R =
°lKN ³�d ìZ��)m(  

N =
§^Zy n\̂ Um °K �\ MN nLMoN NLV�S  

Fm =wKZd soXPW JP´WZP^)N(  

m1 =pW\qW pPaoL nUo)gr(  

m2 =pW\qW pK\W ZY nUo)gr (  

  JPg VKZg n\̂ Um �\ MN UZ̄ ^ wKZd NVx NMLVWZidL JKL Zg OgZ�^
٢
�

/٠ZS�
/٠VKZg T�Ko wKZdX� �XW X!yLV� o304gr/N.m×10 V�Zg.  

pW\qWج UL sNLV�S wKZd ³�d bu\�doX�P^ p�a Z�^ _� sZvtKX�qy ì\W UL b�PWoXi�a L "\�doX�P^ ªd\S wKZd n\̂ Um
S360#Ziao MN nZil{´W L _fZdkV ٢٠V`i�X� MLXk bdMXg NM\̂.  

نتايج��   W\qW �V� TMZ�L py M\�WZqvه o nZl�K êPyXS Zg TV� pifZd sZvMLXk wKZdX� o wKZd n\̂ Um NM\̂ [SML\y z{i|^ �LM� TULVW LV`i�X� .  _gZY o _fL\̀ �K bcKZd NVx sLMLN VKZg ¦\{�^ _P©Py Zg _`ab`�K V`�Zg O��`^ �v Xg nm b{Pq�S o pPaoL p{�X̂ MLN\qW o V�Zg`y $©� LM N\f eL\f bSLMLX� p{�X̂ UL V�g _`awKZd NVx o V NNX�UZg pPaoL p{�X̂ MN N\¢\̂ MLVQ^ pg .[3-5,6] .  wKZd NVx sZvMLN\qWMN b{Pq�S o pPaoL p{�X̂NLV�S êl� Xg §�� MN [̂ XSsZv۲ZS۶_dL TV� TNLN nZcW.   sZvMLN\qW plKZQ^ Zg۲ZS۶
b^ TVvZc^ N\�]

��§MNه MLN\qW٣ pW\qW b{Pq�S o pPaoL p{�X̂ pg �\gX̂ B-80Q�Z��WL sLMLNb^ nZcW LM bifL\̀ �K £Z�KXQS wKZd NVx o TN\g sXicPg pg �VvN pW\qW sXd JKL MN §PaN JPqv 
bg\{�^ %®o MN pW\qW JKL �Zv b^ soM Xg _fL\̀ �K bcKZd �{P� §P�cS X̂ L JKL _{x py V�ZgpW\qW XKZd pg _�lW pW\qW JKL ³�d _dL Zv .  ªd\S [PW £ñ�k bcKZd �{P�wWLMZ�qv o ²P{P�[2]o �Mo o nLMZ�qv[4]N\g TV� TVvZc^ _`a ³�d soM Xg .  soM Xg bcKZd �{P� §P�cS LM wKZd NVx bifL\̀ �K §PaN [PW Z�WmpilW LN _`a ³�d VW L.   
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 sZvMLN\qW plKZQ^ UL۲ZS۶
b^ TVvZc^ N\�w^ NVx wKL[�L Zg py [SML\y)pW LN TULVW L nV� [KM (

b^ wKL[� L wKZd NVx Zg LXKU VgZK pW LN nV�[KM sXicPg ³�d o pi�ZK wKL[�L �̄ � pg ³�d _�lW Zvb^ MLXk °lKN Zg #ZqS MN wKZ�UL wKZd NVx p¯PiW MN o NXP� b^ VgZK.   X!yLV� �$ LN M\ pg LM sXP�[̂ XS §qx bSMLX� p{�X̂ MN�V^ pg
١٠sẐ N UL °lKN sẐ N ZS TNLN p̂ LNL pQPkNοC �+~pgοC �+~VdXg .  TVKNX� _�Y z{i|^ sZvẐ N MN wKZd NVx p{�X̂ JKL �\ MN_dL .p{�X̂ JKL MN Ẑ N êl� Xg wKZd NVx MLN\qWMN§�� ۷ _dL TV� �dM.  

KVu Ẑ N wKL[� L XY L MNTV ¨ZW pg sLfadeNVx bWZ��ZW _�L b`�Kb^ �Z©S L _`a bam ¡L[¢L bSMLX� pK[̄ S XY L MN wKZd Vi� L[3].   wWMZ�qv o ²P{P� ªd\S £ñ�k py M\�WZqv[2]�N\g TV� µML[� TVKVufade
b^ NZ̄ K L bcKZd �{P� _^Z|® wKZ�UL XY L MN N\� .  � L JKXiqy VKZg �bK Ẑ N p{�X̂ MN ¦\{�^ _aZ� MNZg wKZd NVx _ N\� TVvZc^ Ẑ N wKZ�UL .  

 
شكل

�
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۴�5�6شكل 	� !ô�õ ��� ÷ð��/��ð���.��/� �ð	� �	�B-80Q� 

  �����	� !ô�õ ��� ÷ð��/�5�6�ð���.��/� �ð	� �	�B-100Q�

 

شكل
5�6نم�� 	� !ô�õ ��� ÷ð���ð���.��/� �ð	� �	�B-120Q�
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  �������� .��/� �ð	� � � 5�6 	� !ô�õ ��� ÷ð��/���÷ð�� ��2� öð÷ø �ð�� ð ���
  MLN\qW pg p¢\S Zg۷

b^ TVvZc^ � pW\qW ¨ZqS MN py N\� [¢ pg Zv pW\qWB-80Q sẐ N MN wKZd NVxοC��~_�L pg ìoX� b^ V`y .  pW\qW MN wKZd NVx [P�ZW _�L _{xB-80QẐ N wKL[�L Zg b^ ¤Zg sZvẐ N MN bcKZd �{P� _^Z|® [P�ZW wKL[�L §PaN pg VW L\S
�bK Ẑ N sMLVKZu XrW UL pW\qW JKL _{x JPqv pg o V�Zg pW\qW JKL MN\{�^ _P�®o MNNMLN MLXk bg.  ���� �� �	�
 ����oV¢ MN o TV� p�dZR^ n\̂ Um Xv �\ MN T�Ko wKZdX� �XW۲ _dL TVKNX� _�Y .w^ NVx êl� Xg Xi^ LMZu JKL �LXPP¶S pW\qW §�� MN [SML\y ۸_dL TV� �dM.  

  ��-,��.��/� �ð	� � ô� !ô�õ	� �	� ô�2���÷ð�� ��2� öð÷ø �ð�� ð �� ���
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��5�6	� � ô� !ô�õ	� �	� öð	���� ÷ð��/���÷ð�� öð÷ø �ð�� ð

Archive of SID

www.SID.ir

www.SID.ir


���� ���� � ��� �ب����� /�� ����� ����� کامپوزيتی�
/���� .*�                                                                                     

!� wKZdX� �XW sLMLN VKZg �\�k §gZk wKZd NVx Ji�LN Xg Toñx _`aV�Zg b`PKZu T�Ko[3,5].
§�� UL ۸ _dL �|c^�sXd JKL b^ZqS pW\qW 

b^ bg\{�^ wKZdX� �XW sLMLN ZvV`�Zg. .  b^ TVvZc^ x wKL[� L Zg py N\�T�Ko wKZdX� �XW [SML\y w^ NVb^ wvZy �jd o wKL[�L LVig L MN 
b^ ¤Zqi�L X̂ L JKL �VgZK pg VW L\So pi�ZK wKL[�L ³�d sXgU ��LM� TULVW L wKL[� L Zg py V�Zg JKL §PaN�XW o TV� XicPg pW\qW ³�d UL TV� TVPKZd TNẐ MLVQ^ p̄ PiW MNb^ wKL[� L T�Ko wKZdX� Z� [PW £ñ�k VgZKwWLMZ�qv o oU[6]

nZcW b^ wKL[�L �LM� TULVW L wKL[� L Zg T�Ko wKZdX� �XW py VWNLN VgZK .  ò
��õ�	�� ö��ï��sZvMLN\qW pg p¢\S Zg۲ZS٧
b^ TVvZc^ pW\qW py N\�         B-

80QLM ¦\{�^ [̂ XS _`a °K sLXg UZPW NM\̂ b{ L _P Zf pd Xvb^ LMLN nẐ [qv M\�g V�Zg .
b`�Kb{Pq�S o pPaoL p{�X̂ UL pW\qW JKL_dL MLNM\fXg �v Xg O��`^ o _fL\̀ �K £�Zi�lW .  p{�X̂ MN Ẑ N wKL[�L Zg nm wKZd NVx �LXPP¶S nL[P^ JP`¥qvNMLN ba\�k §gZk o �y wKZdX� �XW JKL Xg Toñx o _dL �y bSMLX�.   V� ¦Z|iW L pW\qW JKL bu\�doX�P^ �Z�a Z�^ ¨Z̄ W L sLXg JKLXg Z̀ go bWoXi�a L "\�doX�P^ p�a Z�^ NM\̂SEM_�X� MLXk. 

§�� MN۹ bWoXi�a L "\�doX�P^ XK\¬SSEMJKL �LM� %KU\S pg �\gX̂ _dL TV� TNMom pW\qW .  pg NL\̂ sUZd �\{|^ �ZP{qx �_dL �|c^ XK\¬S UL py M\�WZqv£Zi�lW %KU\S UL �LM� o TV� ¨Z̄ W L bg\fVWMLNM\fXg bifL\̀ �K.  
  

  
شكل

��ò��	2�ï ð ���õ÷��� 	ô���SEM.��/� ðB-

80Qöð÷ø �ô�� � ���	 MNbu\�doX�P^ �Z�a Z�^UL XS¤Zg h$ Zq`�M[g ZgpW\qW JKL ³�d_dL TV� NZ̄ K L pW\qW ³�d MN bcKZd �{P� py V� �|c^)
§��

۱۰ (o ²P{P� XPrW JPQQR^ XKZd ªd\S [PW £ñ�k �{P� JKL §P�cSwWLMZ�qv[2]o onLMZ�qv o �M[4]
µML[� _`a ³�d soM Xg

N\g TV� .wKZdX� nN\g �y o wKZd NVx sMLVKZu _{x JKLXg Z̀ g_dL �{P� JKL §P�cS.  
  

  ������ò��	2�ï ð ���õ�	�� 	ô���SEM.��/� ð
B-80Q[Pa ZW m UL �bcKZd �{P� �P|cS sLXgEDSTNLXg °K soM Xg b¯WXg)

§��۱۱ (V� §P�cS �{P� oV� TNZ©idL nm soM Xg T . §�� MN [Pa ZW m JKL tKZiW	Zv ۱۱o۱۲_dL TV� TNMom.  §�� UL py M\�WZqv۱۲TV� §P�cS bcKZd �{P� �_dL �|c^b^ �oZ©i^ êPyXS Zg bao °lKN o _`a UL sX Z̀ x soZ� V�Zg .  JKLXg Z̀ g NMLVW N\¢o _`a êPyXS MN Jvm p�`K L pg p¢\S ZgFeTVKN JKL MN TV�b^ °lKN Jvm pg �\gX̂ bcKZd �{P� MN o [Pa ZW m V�Zg_dL sXilyZf nV� ì\W UL �ZcKẐ Um MN TV� TNZ©idL °lKN LXKU.  
  

  ��������ï���EDS.��/� ÷� ò��	� ��ð	� .� ���	
B-80Q��.��2��	�	

١-w^ NVx Zg �NZ�^ pW LN TULVW L�~o �\�k §gZk wKZd NVx � p{�X̂ MN bifL\̀ �Kb^ nZcW LM b{Pq�S o pPaoL JKL MLN\qW o VvN b^ O��`^ �v Xg £Z�KXQS p{�X̂ oN V�Zg. 

Archive of SID

www.SID.ir

www.SID.ir


������ �-���
��*�� ������*����� ���� 

 
٢-[SML\y �LM� TULVW L wvZy Zg)w^ NVx wKL[�L (wKZdX� �XW T�Ko�jd o wKL[� L LVig Lb^ wvZy VgZK.  

٣-
b^ nZcW bu\�doX�P^ bdMXg soZ� pW\qW ³�d MN py VvN w^ NVx Zg [SML\y �LM��~

JPqv ف pg o TV� NZ̄ K L bcKZd �{P
dL_تعل TV� _fL\̀ �K wKZd NVx o pi�ZK wvZy wKZdX� �XW.  
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