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'|Ì() 
,_�( �Y�^ +3WZU» #�Â» pÌRve ¾)Y �# #Z%Á#�Y +/)�YÁ "ÂWM#�' +/�$ Á .ÂÌ» ÊY)VÌ_ �YÂ  .2uY�4 "Y�2% CZÌ!Â62  ¾2)Y Ê

+/�% Á "'Z-Y|8 ,QR¿ Á Q¼u Á "�ÁM�_ ,,�Y#�% �Â<À» +% CYVÌÆne Ê» 'ZÌ¿ #�Â» "|À%|À�Z% .,€�2� ,:Â24 |2À¿Z» ÊeZÌ!Â62 
 ,+2)Á� fU- ,"�)Â6e …ÂU- ,,)Á�¯ ,Ê-|À$ P-Â/»�U^ ,Q;¸;e ,.#Âe Ê¼nu K�8 ,ÊRÌRu Ê¼nu K�8 ,`nu ,K�8 ,,»Z;O

 # 9Ìe�e +% +/�$ Á .ÂÌ» ÊYÌeZ/-Y @ZYU!Y 9)�O Ê/%Â4� "YÂ/v» �29/82Á13/32|)#�( ¾ÌÌ3e |!�# .+2¯ #Y# *Z72¿ M)Z2/¿
 +2% .Â2Ì» "Y�2% ,)Á�¯ ,Ê-|À$ P-Â/»�U^ ,`nu ,K�8 ,,»Z;O ,€�� ,:Â4 P-Â/» �Y|R» 92Ìe�emm68/46,mm77/44,

mm 28/41,g42/48,cm385/45,mm00/44Á35/94%#Â% .�8 ,,»Z;O ,€�� ,:Â4 P-Â/» �Y|R» ¾ÌÀd¼$ ,`nu ,K
 +2% +/�2$ "Y�2% ,2)Á�¯ ,Ê2-|À$ P-Â/»�U^ 92Ìe�e mm66/29,mm81/20,mm07/13,g64/2,cm359/2,mm

98/19Á39/67%#Â% .+% A|Àm +/;e Á .VÌ¿YÂWZ( #AÂ_ ,#AÂ_ …ÂU- �# +/�$ Á .ÂÌ» ÊYÌeZ/-Y @ZYU!Y 9)�O ¾Ì=¿ZÌ» 92Ìe�e
22/0Á46/0|)#�( ¾ÌÌ3e .# ÊY)VÌ_ �YÂ  ¾)Y.#Y "�ÁM�2_ CYV2ÌÆne #Â2^Æ% Á ÊuY�4 �# ¾Ì-|ÀÆ» .#Z5/-Y "Y�% Y� "|Ì5» "Z$

Ê» `$Y�_ ÂWM#�' 9-ZÀ»#�ÁM.

'*Y+|Ì,¯ :ÊY)VÌ_ �YÂ  ,+/�$ ,.ÂÌ» ,#Z%Á#�Y ,ÂWM#�' 

1-�Y Ê-ZÀ��Z¯ "Ân7¿Y# "'�ÁZ7¯ "Z$ ¾Ì�Z» &Ì¿ZY» |� .&Ì¿Á�/YWY ,�N ,*Zv)�Â%Y Z)#�N :mghaebi@ut.ac.ir 
2-*Y�Æe .Z=7¿Y# ,*Zv)�Â%Y Z)#�N ,"'�ÁZ7¯ ÊÀ_ �Â»Y .Á�( �Z)#Z/-Y 
3-*Y�Æe .Z=7¿Y# ,*Zv)�Â%Y Z)#�N ,"'�ÁZ7¯ ÊÀ_ �Â»Y .Á�( �Z)#Z/-Y 
4-�ÁZ7¯ ÊÀ_ �Â»Y .Á�( �Z)#Z/-Y *Y�Æe .Z=7¿Y# ,*Zv)�Â%Y Z)#�N ,"' 
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*M Ê¼¸� KZ¿ +¯ ÂWM#�'prunus Armeniaca )ZArmeniaca vulgaris*ZÌ ��¸( .�Ìe *Z$ZÌ('Y ,,-Y I/2-# 'Y ,+
Ê» �bÌ(|�Z% ]3Á24[.Ê» ÊWZ¼� .�¯ `Ì¿ �# ˆAÂ¼3» +¯ ,-Y +)ZN &e Ê/ �# ÂWM#�'|)Á� ]3Á21[.Á "Á�2¯ ˆZ2^)�Re *M .ÂÌ»

 "ÁZ�» ,¼�^ Á# +% "�ZÌ� +U-YÁ +% Á .#Â% 'Y�# @Â¿ Z) Á QY� Ê�Ì% ˆZ^)�Re *M xYÂ¿Y 'Y Ê�3% Á Ê/�Â()+2À)�^ (Ê2» `Ì�2Re-
|¿Â� .¾)Y "Z$�ZÌ� p¼� 'YÊ» .#Z5/-Y ÂWM#�' +/)�YÁ xÂ¿ ¾ÌÌ3e "Y�% .ÂÌ» #Â�]3.[¾Ì»Z2/)Á 'Y �Z��- .ÂÌ» ¾)Y "Z2$B ,C ,AÁ

,-Y ¾$M .¾eÁ�Z¯Z/% ÊÀ£ r^À» ¾ÌÀd¼$ ÂWM#�')ÌN?-¾Ì»Z/)Á 'ZA(,-Y .¾eÁ 2¯Z/% "ÁZ2u ,|2¿�Y# Ên¿�Z¿ c¿� +¯ Ê)Z$ÂWM#�'
 |À/�$ "�/7Ì% .Â» ¾NÂYÌW Á ¾eÁ�Z¯Z/% "AZ% �)#ZR» Ê» h�Z% ÂWM#�' �# #Â8 #Â� Ze |% :Á�/�¸¯ *ÂÌ-Y|Ì�¯Y 'Y˻� "�Ì(Â¸8Â�# ,# 

|À/�$ 9¸^ ,»b- ~5u "Y�% "|Ì5» "Y]£ ,*Y|Ì� Ȳ Ê/¿M *YÂÀ� +% .#Z» Á# ¾)Y +nÌ/¿ ]21Á23[.,2Ì5Ì¯ �<¿ 'Y *Y�)Y "ÂWM#�'
 +¯ .|� +/ ZÀ� *ÂÀ¯Ze "#Z)' xYÂ¿Y Á ,-Y �ÂÆ7» ZÌ¿# �# `34 Á c¿� ,,Ì¼¯ Á'Y ZÆ¿  #Y|3e 130 Ê2» 'ÁZn/» xÂ¿ |2�Z% .'Y Ê2 �%

+/)�YÁ 'Y |Àe�Z^� Z$:"�#Z2¿ , ,"�Ì6¿ •Zu ,+Ì»Á�Y |Ì5- ,+£Y�» *Z%�^ ,#Z%Á#�Y ,#Á�$Z� V»�^ .‹Z2vW 'Y #Z2%Á#�Y Á "�#Z2¿ "Â2WM#�'
 Ê» �ÂÆ7» `34 Á ÊÀ)�Ì� Á Ê/��#|À�Z% ]3[.+% ÂWM#�' +/�$ Á# 'YVa» Á ,-ÂN ,¼�^ Ê2» QÌY72e #Â2� .,2-ÂN +¸2!Zu "Z2$

 Ê» �Y�^ .#Z5/-Y #�Â» , Â- *YÂÀ� +% ˆAÂ¼3»|¿�Ì( ]7Á20[.Ê¼¸� …bU!Y �# ÂWM#�' +/�$ ,;- ,-ÂN"*Á�#�%"Ê2» .|Ì»Z¿ -
`Ì7¿Y�¸Y-Y ,;- .#Z» 'Y +¯ ,#Â�˼Ê2» ,;2- Ê2¸Ì Á KÁZR» ,Æ8 ¾Ì¼$ +% Á ,-Y +/_Z) QÌY7e �^Ì_ Á|2�Z% ..Z2(�Z¯ �# "Z2$

 �$ Va» "|ÌWÂe +<ub» Q%Z^ �Y|R» ,+/ Ê» ,_Z) *M'Y "Y .Z2(�Z¯ +4Âv» �# +�Â( &) �# ZÆWZ- Á .|¿Z» .#Z5/-Y *Á|% ˆY�j¯Y +¯ #Â�
"Á� Ê» �Z^¿Y `$##�( ..�Â¯ �# "�Y|R» ˆZ/)ZÆ¿ Z/-Á� �# Z) "VN�8M "Z$ Ê2» �Y�2^ .#Z5/-Y #�Â» C�Y�u |ÌWÂe ,Æ8 Z$ #�2Ì(.�# +2/^WY 
:Z-,-ÂN ¾)Y 'Y �Ì Y "Z$Z$[Âm MDF ˽Ê» +ÌÆe|À)Z¼¿ .

�# ÂWM#�' Ê¿ZÆ8 |ÌWÂe2005¾Ì% *Z»'Z- P-Âe "#bÌ» Ê¸¸¼WY "'�ÁZ7¯ Á Y]£˾,67/3442 `Æ- +¯ ,-Y .|� B�YV( ¾e �YV$ 
|ÌWÂe ¾)Y �# *Y�)Y58/275 Ê» ¾e �YV$ .#Y# �Y�^ Ê¿ZÆ8 |ÌWÂe KÁ# KZR» �# +Ì¯�e 'Y |3% Y� *Y�)Y ,|ÌWÂe *YVÌ» ¾)Y +¯ |�Z% ,2-Y]1

Á22[.

�Z»M "�Ì( :Z-85Ê» *Z7¿ #Á|u +¯ |$#4888% ÂWM#�' , �# +¸!Y �YV$ +'Y +2¯ #�Y# #Â8Á *Y�)Y �# .|À¯Y�N Á r¼/n» C�Â!
 �Y|R» ¾)Y3113Ê» �Á�Z% +¸!Y �YV$ |À�Z% ]1.[

¾ÌÀd¼$ Á |ÌWÂe Á +ÌÆe ‡�V% "Z$�Â7¯ 'Y ÊY) `)|^ "ZÆ¿Z»' 'Y *Y�)Y �Â7¯ ÁV8 �Â7¯ ¾ÌWÁYZ$"�# Â2WM#�' –(�% .|ÀÀ¯ �#Z! 
Ê» [Â�v» *ZÆ8 ,-Y .|� .,Ê¿|23» Á "|2À^ #YÂ2» *#Â2% Y�Y# ,Ê/��# ,`34 ,c¿� ,ZÀ8 xÂ¿ �<¿ 'Y *Y�)Y Ê�Ì^ Á ÂWM#�' –(�%

 ¾Ì»Z/)Á #Â8Á #�Y# Á +/�Y# C�Æ� ZÌ¿# �# ,*M�# [ZÌ¼¯ "Z$ .% Z» �Â7¯ ++/�% :Â!Y ,)Z�� K|� ,Ê)ZÌ_Y�a8 ,Ì3^Â» �4Z  Á "|2À%
%Ê% "�/7» ,-YÂ  +% ÊÆ8Âe +Ê» CY�#Z! �»Y �# ÊebY7» "Y�Y# ,9Ì^� "Z$�Â7¯ :Â6v» Ž,�Y#�% Q6_ *#Â% �e#Á' .Áb�-

|�Z%.�»Y +% +8Âe Y]W "�ÁM�_ ,,�Y#�% +/�% ÁÁ [Â U» "|À%+8�# "|À% Ê¼¸� Á fÌv! *Y�)Y ÊeY�#Z! "Z$ÂWM#�' "�Á�O Á K'A
 ,-Y]3.[

+6;7» CAÂ6v» ÊY)VÌ_ "Z$ ÊuY�4 �# Z$�/»Y�ZN ¾)�/¼Æ» "'�ÁZ7¯ ,"'�ÁZ7¯ CYÁ#Y Á ZÆÀÌ�Z» +28�# "ZÆ¼/�2Ì- ,"|2À%
 +/�% Á "�ÁM�_ ,:ZR/¿Y Ê» "|À%|À�Z% ]3[P-Âe +¯ .|� ¾ÌÌ3e "'�ÁZ7¯ CAÂ6v» 'Y "�ZÌ�% "Y�% i¸/;» *ZRRv»|¿ .+2¸¼8 'Y

 Ê» CZRÌRve ¾)Y KY#Z% ÊYÌ¿ZY» Á ÊY)VÌ_ �YÂ  ¾ÌÌ3e +% *YÂe]5[KY#Z% ,ÊÀÌ»']7Á27[e|À_ ,]12[Â2WM ,]8[#�2¯ .�Z2�Y.�2j¯Y
 #�Â» �# +¯ ÊeZ3WZU» ÊYÌ¿ZY» Á ÊY)VÌ_ ,Ê)ZÌ¼Ì� �YÂ  ¾ÌÌ3e +2Ì¯�e �Â72¯ *Y�=72$ÁgN Á *Z2RRv» P2-Âe .|� KZn¿Y ÂWM#�'

 ,-Y +/_�( C�Â! ]7Á8[.*ZRRv» P-Âe ÊeZ3WZU» #Á|3» |Àm�$ *Âd¼$ Z$�Â7¯ �=)#Ê)ZÌWZ/)Y VÌ¿ ,-Y +/_�( C�Â! ]13[.Z%
¾)Y #Â8Á ,-Y�Y# Y� *ZÆ8 ÂWM#�' |ÌWÂe KÁ# +^e� *Y�)Y +¯—Z»Y ,2_Z) *Y�)Y "ÂWM#�' KZ^�Y ÊY)VÌ_ �YÂ  #�Â» �# "|À/�» CZ�b4Y

 
1. Rosaceae 
2 LDL 
3. Sclerenchyme 
4. Medium Density Fiberboard 
5 . FAO 
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|7¿ .Y]W Á .ÂÌ» ÊYÌ¿ZY» Á ÊY)VÌ_ �YÂ  pÌRve ¾)Y �#+/�$ "ÂWM#�' #Z%Á#�Y ÊeY�#Z! +/)�YÁ#�( ¾ÌÌ3e)|.#Y# +¯ "Z$ 'Y Q!Zu
 �# pÌRve ¾)Y "'Z-Y|8 Á ¾/�Y� ,C�Â- ,QR¿ Á Q¼u ,"�ÁM�_ CYVÌÆne ÊuY�4#�Y# �%�Z¯ .

Z/�+� + {Y » 

*ÂÌ�Y¸¯ "Y�Y# +¯ *Y�)Y �# #Â8Â» ÊeZRÌRve V Ȳ�» ¾Ì% �#ÂWM#�' "Z$ Ê» Ê8�Z  Á Ê¿Y�)Y "Z$ |À2�Z%,|ÀÆ2- CZ2RÌRve V2¯�» 
Q»Z¯ V)�^e Y# Y� +ÀÌ»' ¾)Y �# *ÂÌ�Y¸¯ ¾)�e +¿Â¼¿ +¯ .#Â% Y� |¿|� +ÌÆe V¯�» *M 'Y pÌRve ¾)Y +% SÂ%�» "Z$ ..ÂÌ» 2% Z$ +C�Â2!

 .|� :�/À¯ P)Y�� ,ve Á .|� ,�Y#�% , �# "Á� 'Y .|Ì-� Á .'Ze)9Ì-M ‹ZvW 'Y `$ Á Ê/%Â4� ‹ZvW 'Y `$ �2Ì<¿ ÊWZ¼/uY "Z$
Ê(|ÌÆW (?)Z»'M KZn¿Y Qv» +%Z$Y Z)#�N "'�ÁZ7¯ Ê-|ÀÆ» .|Y7¿Y# ÊÀ3) ,2�|¯ZN *Z/2-�Æ� �# r^YÁ *Y�Æe .Z=7¿Y# *Zv)�Â% 

|¿|)#�( QR/À» .+¿Â¼¿ .Z=7)Z»'M �#.|)# 9Ì-M "Z$ Zn%Z8 |À)M�_ �#)Ê+¿Â¼¿ ¾ÌÀd¼$ ,|¿|)#�( Y|8 Z$*#�2% ¾Ì2% 'Y ,Æ8 Á #�2(
 �Z^£ Á|0Y' #YÂ» VÌ¼e|¿|)#�( .

Ê/%Â4� "YÂ/v»˺+¿Â¼¿C�Y�u +8�# �# *ÁM BÁ� +% Z$°C3±103 �# 3|)#�( ¾ÌÌ3e �Y�Ye .*|2¿Z» Ê^Z2% *Z»' C|» @b»
+¿Â¼¿ *ÁM �# Z$.'Y|¿Y +¿Â¼¿ K�8 �ÌÌae "�Ì( 'Y �/¼¯ K�8 CY�ÌÌae +% *|Ì-� Ze Z$2/0#Â% |!�# .�2=)# CAÂ6v» "Y�% BÁ� ¾)Y

 ,-Y .|� .#�% �ZY% *ZRRv» P-Âe VÌ¿]10.[
#Z3%Y ¾ÌÌ3e "Y�%+¿Â¼¿Z$+- ÂWM#�' +/�$ Á .ÂÌ» "Á� |� i)�3e `$ �% #Â¼� �Âv»)QY�1.("Z/2-Y� �# +2  ̄|23̈% ¾)�2/(�V% 

:Â4 *YÂÀ� +% #�Y# �Y�^ *M ‡�^»̈#)L(|� +/_�( �<¿ �#.+¿Â¼¿ €�� ,:Â4 �Âv» �% #Â¼� |3̈% ¾)�/(�V%Z$)W(|3̈% ¾)�/(�V% Á
,»Z;O ,€�� Á :Â4 �% #Â¼�)T(|¿|� i)�3e.�# #Z3%Y3ZÌWÂ¯ P-Âe .|� i)�3e ,Æ8 ,^# Z% :Z/Ìn)# mm01/0.'Y|¿Y -

|¿|� "�Ì( .K�8.ÂÌ» ÂWM#�' "Z$)Mf("Á'Y�e &) P-Âe ,^# Z% ÊWZ/Ìn)#01/0Á K�( +/�2$ K�8)Mp("Á'Y�2e P2-Âe V2Ì¿
 :Z/Ìn)# �Z�u001/0K�( .'Y|¿Y "�Ì(|)#�( |¿]7Á8.[#Z3%Y Á K�8 100.'Y|¿Y +/�$ Á .ÂÌ» #|� |� "�Ì(.

I(�1.R! 2Z?fZ»{ZR]Y OÌÌR! ÉY�] '|� ¦Ë� 

ÂWM#�' +/�$ Á .ÂÌ» `nu ¾ÌÌ3e "Y�%)V(|� .#Z5/-Y �Y#ÂY- "Á'Y�e BÁ� 'Y)QY�2.("ÁZ2u �72% &2) Y|2/%Y BÁ� ¾)Y �#
,^# +% Ê)Á'Y�e "Á� �% �UR» [M "�Y|R»01/0|� +^-Zv» *M K�8 ,+/_�( �Y�^ K�( .+¿Â¼¿ Z„- �ÁZÀ2� [M �# Q2»Z¯ �Â4 +% Z$

 Â4 +% |¿|� .�ZÀ¯ Z% +Y)� |�Z^¿ �Z¼e �# �7% i¯ Á Z$ .Ê» Y  �Z¯ ¾)Y Ê¿Â¸)Z¿ œ¿ &) P-Âe *YÂe)�(Y +¿Â¼¿¾Ì=À-e�|2�Z% [M 'Y(
@'Z¿ "V¸_ `Ì- &) Z))+¯ Ê/WZu �#+¿Â¼¿&^- �e [M 'Y|�Z% (#Y# KZn¿Y ..'Y|2¿Y �ÁZÀ2� +2À% Á [M "ÁZu �7% K�8 ,WZu ¾)Y �#-

|� "�Ì( .. �# .|� #Zn)Y CÁZ5e K�8 �|Ì¼��Y "Á�Ì¿ 'Y Ê�Z¿2,-Y .Ê» Y  `nu *YÂe �)' +U%Y� 'Y .#Z5/-Y Z%%+#�ÁM ,-# ]12Á
18[.

bws bw
s

w

M MBuoyant forceV
Density of Water U

�
   )1(

eÂ_ P%YÁ� �#bwsMÁ [M "ÁZu q�‰ K�8 +¿Â¼¿ )g(,bwM[M "ÁZu q�‰ K�8)g(ÁwU[M Ê¼nu K�8)3g/cm (
Ê»|À� % .`nu30.'Y|¿Y +/�$ Á .ÂÌ» #|� |� "�Ì(.

1 moisture content 
2 Buoyant force 
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I(�2.'�Y|¿Y ÉY�] �Y{ (� É+�Y�! h48 É�Ì=Ä¿ 0¿ZÅ

.#Âe �Â6;» K�8˺+¿Â¼¿ +¿Â¼¿ K�8 BÁ� +% Z$ u &) �# Z$% z;7» `n +|»M ,-# .+¿Â¼¿ K�8 ,^�¿ q�2‰ `2nu +2% Z$
 Ê» *ZÌ% Y� .#Âe �Â6;» K�8 ZÆ¿M "ÁZu|À¯ ..ÂÌ» *|� .#�7_ +¿Â=dÌ$ *Á|% CZ7)Z»'M Ze |)#�( Ê3- ?)Z»'M QuY�» KZ¼e �#-

##�=¿ #Zn)Y .#Âe �Â6;» K�8 �# "�ÌÌae Ze #�)]N C�Â! Z$ ]4,5Á17[.
¿ ÊeZ^-Zv» �=)# "Z$ �/»Y�ZN �Â6;» K�8 �Ì< Ê3^YÁ )U(Q;¸;e ,)H(Ê-|À$ P-Â/» �U^ ,)gD(+2)Á� fU2- ,)s(Á

,)Á�¯)I(.'Y|¿Y "Z$�/»Y�ZN "Á� 'Y Á �)' P%YÁ� P-ÂeÌ(|¿|� ¾ÌÌ3e .|� "� ]7,8Á12[.
M
V

U  )2(
0.333

gD = (LWT) )3(
0.333(LWT) = 

L
I )4(

))(1(100
f

b

U
U

H � )5(

2

2
BLs

L B
S


�

)6(
0.5( )B WT )7(

:Z/Ìn)# ¾Ì%�Á# P-Âe "�)ÁZ6e Y|/%Y ,"�)Â6e fU- +^-Zv» "Y�%˻�# Á3�% #Â¼� ,Æ8 `$),»Z;O ,€�� ,:Â4 (+/_�(
 |�]12[."Z$ �YV_Y K�¿ �# �)ÁZ6e B'Y#�N Á QÌ¸ve +;�2¿ 9¸/» Á ŠZ�Â/_7˼|2)#�( KZ2n¿Y .P)Y�2� +2¯ ,2-Y �2¯y +2% K'A

|u Ze "�Y#�%�)Â6e |)M Q¼� +% "�Ì(Â¸8 "�Y#�%�)Â6e �# ZU  #Zn)Y 'Y Ze #Â% .|� :�/À¯ *ZY»Y.+¿Â¼¿ �)Â6e fU- ¾Ì2Ì3e Z2% Z2$
%Y�+¿Â¼¿ Ê3^YÁ �)Â6e fU- Á �)ÁZ6e "Z$ Q�YÌN #Y|3e ¾Ì% +U% Z$ +|»  ,-#.

ÊYÌeZ/-Y @ZYU!Y 9)�O "Á�U-Â…e�Á"#AÂ_ ÊWÂ¼3» ,e�Á|)#�( ¾ÌÌ3e A|Àm +/;e Á .VÌ¿YÂWZ( #AÂ_ .+¿Â¼¿ &2) �# Z$
 9Ì� fU- 9Ì� fU- , YÂÀY) ¾/_� AZ% Z% Á +/_�( �Y�^ �Y#Y Z% fU- ¾)Y +)ÁY' ,�Y# +2<vW �# p_ +2¿Â¼¿ ,2¯�u +2% xÁ�2� "Z2$

 #Y# |$YÂ  Z» +% Y� ÊYÌeZ/-Y @ZYU!Y 9)�O +)ÁY' ¾)Y ,¿Yg¿Ze +¯ |� z;7» ]8,14Á16[.ÊvU2- 'Y ?)Z2»'M KZ2n¿Y "Y�%
9Ì� QY� p%ZU» �Y#3|� .#Z5/-Y .�U^ +% 'Z% �-Á# +¿YÂ/-Y &) 'Y +/�$ ÊYÌeZ/-Y @ZYU!Y 9)�O *#�ÁM ,-|% "Y�%mm80

ÁxZ5e�Ymm50,7( .#Z5/-Y ]10[.

1 Bulk Density 
2 Canon Ixus 65 
3 Matlab7.0 
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I(�3.'�Y|¿Y 'ZPf�{ ®Ì!Z0� I(�Ê(Ì!Zf�Y ­Z(e�Y ÄË+Y� É�Ì= 

)8(tan H
L

 D  

,»ÁZR» ¾ÌÌ3e "Y�% .ÂÌ» Ê7/¸£ .ÂÌ» ,Z$ ,2¿Yg¿Ze ,fU2- *|2»M AZ% Z% Á |À/_�( �Y�^ �Y# 9Ì� fU- "Á� �% ÊO�� C�Â6% Z$
+)ÁY' |)#�( ¾ÌÌ3e Ê7/¸£ ,»ÁZR» 9)�O *YÂÀ� +% #�¯ *|Ì/¸a% xÁ�� .ÂÌ» +¯ "Y .,ÊWÂ2¼3» #AÂ2_ fU2- +2- "Á� �2% ZÆ7)Z»'M

|Àm +/;e Á .VÌ¿YÂWZ( #AÂ_ Z% Á A15�$ "Y�% �Y�Ye |)#�( KZn¿Y fU- .
:;] + <ËZf¿ 

.ÂÌ» Ê/%Â4� "YÂ/v»29/82+/�$ "Y�% Á |!�# 13/32% |!�# +M ,-# |»Ê» *Z7¿ +¯ ÂWM#�' �# #Â8Â» ,%Â4� �j¯Y +¯ |$#
Ê» .ÂÌ» ,�Â( �##�Y|¿ Ê¿Y|Àm ,%Â4� #�Y# +¯ Ê%Âm ,_Z% �4Z  +% +/�$ Á |�Z%.Ê8Zu CZRÌRve M)Z/¿ b£ÁY *Y�ZY¼$ Á "� *Z7¿

#+/)�YÁ Ê/%Â4� "YÂ/v» +¯ #Y .#Á|v» �# +Ì¯�e "Z$ÂWM#�' "Z$37/77Ze31/82Ê» |!�# |�Z%]8.[
:Á|8 �# #Z%Á#�Y "ÂWM#�' +/�$ Á .ÂÌ» "�)Â6e fU- Á +)Á� fU- ,,)Á�¯ ,Ê-|À$ P-Â/» �U^ ,K�8 ,,»Z;O ,€�� ,:Â4

)1(,-Y .|� .#�ÁM .
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µ+|\)1.({�� Äf]Å + ' Ì» Ê(Ë^Ìb >Y y Êy�]{Z]+{�Y É J1 
+/�$ .ÂÌ» ÊY)VÌ_ CZÌ!Â6  

66/29±30/1 68/46±18/3 (mm) :Â4 
81/20±22/1 77/44±32/3 €�� (mm) 
07/13±01/1 28/41±65/2 ,»Z;O (mm) 
64/2±49/0 42/48±30/8 K�8 (g) 
98/19±92/0 00/44±68/2 Ê-|À$ P-Â/» �U^ (mm) 
39/67±04/2 35/94±31/3 ,)Á�¯(%) 
51/1065±72/99 32/5873±79/738 (mm2)+)Á� fU- 

88/443±76/49 87/1907±88/290 
,»Z;O �% #Â¼� "�)Â6e fU- 

PA)mm2(

43/187±32/22 34/1769±72/258 
:Â4 �% #Â¼� "�)Â6e fU- 

PB)mm2(

12/246±25/30 00/1764±87/238 
€�� �% #Â¼� "�)Â6e fU- 

PC)mm2(

K�8 Á "#Z3%Y CZ6;7» Ê¿YÁY�_ r)'Âe "ZÆ¸Y� �# ÂWM#�' +/�$ Á .ÂÌ»)4(Á)5(.|� .#Y# *Z7¿|¿Y .+À»Y# �# .ÂÌ» :Â455/36Z2e 
98/54Ê¸Ì» .#Á|v» �# +/�$ "Y�% Á �/»80/26Ze32/32Ê¸Ì» #�Y# �Y�^ �/» .92Ìe�e +2% +/�2$ Á .Â2Ì» €�2� �j¯Y|u91/52Á
94/22Ê¸Ì» 9Ìe�e +% Q^Y|u Á �/»97/36Á28/18Ê¸Ì  Ê» �/»%|�Z ..Â2Ì» "Y�2% ,»Z;2O �Y|2R» ¾)�/72Ì% Á ¾)�/¼¯94/34Á
55/48Ê¸Ì» +/�$ "Y�% Á �/»19/11Á67/15Ê¸Ì  |»M ,-# +% �/» .

¾Ì% .ÂÌ» K�829/31Ze72/75Ê» K�( ¾Ì% +/�$ K�8 +¯ ÊWZu �# |�Z%22/1Ze59/3Ê» *Z7¿ +¯ |»M ,-|% K�( .ÂÌ» K�8 |$#
 ˆZ^)�Re18» +/�$ K�8 �%Y�% Ê#Á|u �# +¯ ,-Y ¾)Y �=¿ZÌ% Á |� %95#�Y# �Z6/ Y .ÂÌ» ,�Â( +% ÂWM#�' K�8 'Y |!�# .

I(�4.LË� ! J1{�� ' Ì» 3�\ + {ZR]Y Ê¿Y+Y�b{Z]+{�Y É(%)  

I(�I(� 5.LË� ! J1{�� Äf]Å 3�\ + {ZR]Y Ê¿Y+Y�b{Z]+{�Y É(%)  
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$ #Z3%Y 'Y �/(�V% �%Y�% Á# 'Y �/7Ì% #Z3%Y �# .ÂÌ» Ê» +/� +<ub» Q%Z^ CÁZ5e .ÂÌ» K�8 Á |�Z% .|2¼� ?;% +¯ #�Y# +/�$ K�8 Z% "Y
 ,-Y .ÂÌ» ,�Â( �# #Â8Â» "AZ% ,%Â4� 'Y Ê�Z¿ *M.»M ,-|% "#Z3%Y CZ6;7»|"#Z23%Y CZ62;7» Z2% #Z2%Á#�Y +2/)�YÁ "Y�% .

+/)�YÁ Ê% ¾©�©u˺P-Âe +¯ +Ì¯�e �Â7¯ "�AÂ£ÁY�5! Ê8Zu˻?¿Y�ZY¼$ Á,.|� B�YV(#�Y# ,R%ZU» ]8.[
:Á|8 �# +¯ +¿Â=¿Z¼$)1(,-Y .|»M»*YVÌ ,)Á�¯ 92Ìe�e +% #Z%Á#�Y +/)�YÁ +/�$ Á .ÂÌ»4/94%Á4/67%Ê2» +2¯ |2�Z% *Z72¿

$#À|..ÂÌ» "Á�¯ ˆZ^)�Re QY� Z$ÁÊ�Ì% Ê» +/�$ |�Z%)QY� 1.(+/)�YÁ "Y�% Y� ÂWM#�' .ÂÌ» ,)Á�¯ *Y�ZY¼$ Á "�b£ÁY Ê8Zu-
% +Ì¯�e "Z$ ¾Ì60/87Á10/99|¿#�¯ B�YV( ]8[Y� +Ì¯�e "Â¸£ÁY QÌ¸u Ê8Zu "ÂWM#�' +/�$ ,)Á�¯ *Y�ZY¼$ Á �V( ¾ÌÀd¼$ ,

37/65.'Y|¿Y |¿#�¯ "�Ì(]7[Ê» *Z7¿ +¯ Ê» "�/7Ì% ,)Á�¯ "Y�Y# *M +/�$ +% ,^�¿ ÂWM#�' .ÂÌ» |À$#|�Z% .�# .ÂÌ» +)Á� fU-
 #Á|u51/5�/(�V% +/�$ +)Á� fU- 'Y |!�# Ê» *Z7¿ +¯ ,-Y |$# ,��-+/�$M +/�$ 'Y K�8 Á "h�¿Y :ZR/¿Y 'Y �e,��- :ZR/¿Y

 Ê» .ÂÌ» 'Y K�8 Á "h�¿Y|� %.+/)�YÁ .ÂÌ» +)Á� fU- 92Ìe�e +2% +2Ì¯�e Ê2�Z%Z¯ Á Ên¿Z£Â- ,Ê% ¾�u ,"Â¸£ÁY QÌ¸u Ê8Zu "Z$
97/4098,69/5351 ,39/4071Á88/4760 Ê¸Ì» |¿ )#�( ¾ÌÌ3e r%�» �/»]8.[#Á|u �# .ÂÌ» "�)Â6e fU-2/6'Y �/72Ì% |!�# 

#Â% +/�$ +% ,^�¿ .ÂÌ» #Z3%Y *#Â% �/(�V% 'Y Ê�Z¿ +¯ |»M ,-|% +/�$ .�2% #Â¼� fU- ,"�)Â6e fU- ¾)�/7Ì% +/�$ Á .ÂÌ» �#
 ,»Z;O)PA(#Â% .€�� �% #Â¼� fU- .ÂÌ» �# fU- ¾)�/¼¯)PC(:Â24 �2% #Â2¼� fU2- ,fU- ¾)�/¼¯ ,+/�$ �# ÊWÁ ,-Y

)PB(,-Y ."�)Â6e fU- *#Â% �/¼¯PB+/�$%+:Â4 Á €�� #Z)' CÁZ5e QÌW# Ê» *M|� %."�)Â62e fU2- *#Â% �/¼¯PC

,¸� +% .ÂÌ» ,)Á�¯ .ÂÌ» �/7Ì% +/�$ +% ,^�¿Ê»|�Z%.

µ+|\)2.({Z]+{�Y É J1{�� Äf]Å + ' Ì» Ê(Ë^Ìb >Y y Êy�] 
#Z%Á#�Y 

+/�$ .ÂÌ» ÊY)VÌ_ CZÌ!Â6  
59/2±34/0 84/45±96/6 `nu(cm3)
10/453±75/10 63/533±89/10 Ê¼nu K�8 .#Âe(kg/m3)
39/906±38/186 99/1033±44/11 Ê¼nu K�8 ÊRÌRu(kg/m3)
30/47±83/13 39/48±57/0 Q;¸;e(%) 

ÊYÌeZ/-Y @ZYU!Y 9)�O 
43/0±032/0 23/0±046/0 "#AÂ_ 
51/0±408/0 22/0±031/0 .VÌ¿YÂWZ( #AÂ_ 
42/0±023/0 20/0±054/0 A |Àm +/;e 

:Á|8 'Y +¯ +¿Â=¿Z¼$)2(.#Âe Ê¼nu K�8 ,-Y|ÌN +/�$ 'Y �/(�V% .ÂÌ» ,-YÊ» *Z7¿ +¯.ÂÌ» 'ZÌ¿ #�Â» "Z�_ |$# |2uYÁ �# Z2$
 +/�$ 'Y �/¼¯ K�8 Ê» Z$|�Z%.Á .#Â% �%Y�% ÂWM#�' .ÂÌ» Z% ̂Z^)�Re ÂWM .#Âe ÊWZ=mkg/m312/515 |2)#�( B�YV2( ,2-Y .]6.[K�28

 Ê¼nu .ÂÌ» ÊRÌRu #Z%Á#�Y "ÂWM#�' 'Y �/7Ì% Ê¯|¿Y Ê¼nu K�8 Á ,-Y [M Ê¼nu K�8 Ê» [M 'Y �/¼¯ Ê¯|¿Y +/�$ ÊRÌRu|�Z% .
.ÂÌ» .#Âe Q;¸;eÊ» +/�$ Q;¸;e �%Y�% ˆZ^)�Re 'Y Z$Ê» *Z7¿ +¯ |�Z%Ê» C�Â! YÂ$ +)ÂÆe .'Y|¿Y &) +% Á# �$ �# |$##�Ì(.

xÂ¼n» �# .ÂÌ» =¼¯ ‹ZvW 'YÊ:ÁY|28 �# .|2� B�YV2( Ê2Y)VÌ_ Á "#Z3%Y CZÌ!Â6  KZ¼e �#)1(Á)2(@ZYU2!Y 9)�2O V2n% 
,-Y +/�$ 'Y �/7Ì% ,ÊYÌeZ/-Y.

1 Hasanbey 
2 Haciseferogllari 
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µ+|\)3.(_Ë�[{Z]+{�Y É J1{�� ' Ì» Ê�f,i 
_Ë�[Ê�f,i 

22/0±04/0 "#AÂ_ 
21/0±04/0 .VÌ¿YÂWZ( #AÂ_ 
22/0±03/0 A |Àm +/;e 

:Á|8 �# +¯ +¿Â=¿Z¼$)3(Ê2» *Z�Y) ÊWÂ¼3» #AÂ_ Á A|Àm +/;e "Á� �% ÂWM#�' .ÂÌ» Ê7/¸£ 9)�O ,-Y .|»M ¾Ì2Àd¼$ ,|2�Z%
 |»M ,-|% A|Àm +/;e Á ÊWÂ¼3» "#AÂ_ …ÂU- 'Y �/¼¯ .VÌ¿YÂWZ( #AÂ_ �# Ê7/¸£ 9)�O .+23WZU» #�Â2» …ÂU2- +¼$ �#),#AÂ2_

 e Á .VÌ¿YÂWZ( #AÂ_ A|Àm +/; (Ê» +¯ |»M ,-|% .ÂÌ»'Y �/(�V% +/�$ �# ÊYÌeZ/-Y @ZYU!Y 9)�O �/72Ì% ,2)Á�¯ 'Y Ê2�Z¿ |2¿YÂe
 |�Z% +/�$ fU- �/7Ì% "�%' Á .ÂÌ» .Á "#AÂ2_ fU- +% SÂ%�» ÊYÌeZ/-Y @ZYU!Y 9)�O ¾)�/7Ì% .ÂÌ» "Y�% VÌ¿ …ÂU- ¾Ì% �#
Ê» A|Àm +/;e +% SÂ%�» *M ¾)�/¼¯|�Z%—¾)�/7Ì% Z»Y �# *M ¾)�/¼¯ Á .VÌ¿YÂWZ( #AÂ_ fU- �# +/�$ ÊYÌeZ/-Y @ZYU!Y 9)�O

|)#�( +<ub» A|Àm +/;e fU-.
É�Ì= Ä4Ìf¿ 
Ê¸¯ �Â4 +% Ê» +¯ |� ¾ÌÌ3e #Z%Á#�Y ÊeY�#Z! +/)�YÁ #�Â» �# �Z% ¾ÌWÁY "Y�% pÌRve ¾)Y �# .|»M ,-# +% M)Z/¿ Á Ê2uY�4 �# |2¿YÂe

+ÀÌÆ% Q¼u ,,�Y#�% CYVÆÌne "'Z- +R^4 ,QR¿ Á+8�# ,"|À%+/�% ,"�ÁM�_ ,"|À% .#Z5/-Y #�Â» ÂWM#�' +% +/�%YÁ r)ZÀ! �)Z- Á "|À%
#�Ì( �Y�^ .
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