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ẁ[wtu}= "�1 45-400-H =@ 1 45-400-L =} '1 45-100-H =@ 1 45-100L

OYQO QO �|t}mLD QF-wt Q=Wi w sm =QD� pt=wa Q}=U uOv=tC@=F =@ xm OyO|t u=Wv
xH}Dv =Q |QDW}@ Q=O}=B Cr=L Ctw=kt QDW}@ |Q}tN C}Y=N =@ TQ 'u=Um} TQ
|Q}tN C}Y=N V}=Ri= xm CU= xO=O u=Wv u}kkLt Q}=U G}=Dv u}vJty "OyO|t
Q_v x@ [44]"OW Oy=wN Q=O}=B Cr=L Ctw=kt V}=Ri= ?Hwt x@=Wt TQ OYQO QO
Q@ =yxv=O uO} Rer xm OwW|t ?Hwt TQ |Q}tN C}Y=N uDiQ QDq=@ xm OUQ|t
C=@}mQD =Pr w OwW QDCNU|tm TQ|oOv@UJ Q]=Nx@ nQR@ |=yVvQm QO sy |wQ
"OvyO u=Wv =Q |QDW}@ Q=O}=B Cr=L Ctw=kt 'QDq=@ |Q}tN C}Y=N =@ TQ =@ xU=t
'q=@ |Q}tN C}Y=N =@ TQ =@ xU=t ?}mQD QO xOWp}mWD |=yxNwrm u}vJty
QO "Ovvm|t O=H}= VRer ut[ QO =Q |QDW}@ l =m]Y= =Pr w OvQDnQR@ w QDsmLt

"OW Oy=wN x�=Q= |QDW}@ C=L}[wD "4"6 VN@ QO xv}tR u}=
OYQO Q@ |}xU=t |xDWyv l} sm =QD w x@v=Hxty Q=Wi Q}F-=D "3"2"6

Q=O}=B Cr=L Ctw=kt C=Q}}eD
x@ C@Uv Q=O}=B Cr=L Ctw=kt Vy=m OYQO Q@ hrDNt pt=waQ}F-=D CtUk u}= QO
QwLt 8 pmW |=yQ=Owtv QO "CU= xOW |UQQ@ R}tD xU=t Q=O}=B Cr=L Ctw=kt
Q=O}=B Cr=L Ctw=kt x@ C@Uv Q=O}=B Cr=L Ctw=kt Vy=m OYQO Qou=Wv |Owta

%CU= x@=Wt \}=QW QO R}tD |xU=t
�qss(�) = �(qss � qsscs

qsscs
)� 100 (2)

Qou=Wv qsscs w x=wNrO ?}mQD Qy Q=O}=B Cr=L Ctw=kt Qou=Wv qss 'u; QO xm
"CU= x=wNrO ?}mQD u=ty x@ \w@ Qt R}tD |xU=t Q=O}=B Cr=L Ctw=kt

|=Q@ TQ OYQO p@=kt QO Q=O}=B Cr=L Ctw=kt Vy=m OYQO 8 pmW QO
xJv=vJ "CU= xOW sUQ q=@ w u}}=B |Q}tN C}Y=N =@ |=yTQ =@ xU=t C=@}mQD
-�H� ?}mQD =} '1 45-400-L� H� =@ =Q 1 45-100-L� H� ?}mQD '5 pmW QO
|=yQ=Owtv xm OwW|t xOy=Wt 's}vm xU}=kt 1 5-400-L�H� =@ =Q 1 5-100L

xm CU=vat u=O@ Qt= u}= "OvQ}o|t Q=Qk QDu}}=B 'QDq=@ |x@v=Hxty Q=Wi x@ \w@ Qt
OYQO 'OW=@ QDq=@ x@v=Hxty Q=Wi xJQy 'TQ OYQO QO u=Um} V}=Ri= l} =@

Q=O}=B Cr=L l} x@ u; uO}UQ =D Vy=m u}= w OwW|t Vy=m Q=JO Gw= Q=Okt l}
QO xm OwW|t jq]= |Dr=L x@ ,qwY= Q=O}=B Cr=L "O@=}|t xt=O= |Dkwt =} w |t�=O
pmW Q}}eD CaQU w C@=F p=tQv VvD w |WQ@ VvD 'C@=F sHL QO l =N xvwtv u;
|=yQDt=Q=B Q}F-=D CtUk u}= QO "OyO|t pmW Q}}eD xDUw}B w |t�=O CQwYx@ 'C@=F

"CU= xDiQo Q=Qk |UQQ@ OQwt Q=O}=B Cr=L |WQ@ Ctw=kt |wQ Q@ hrDNt
Cr=L Ctw=kt C=Q}}eD Q@ sm =QD w x@v=Hxty Q=Wi 'TQ OYQO Q}F-=D "1"2"6

Q=O}=B
C=@}mQD |=Q@ TQ OYQO p@=kt QO �qss� Q=O}=B Cr=L Ctw=kt C=Q}}eD 7 pmWQO
w 100 |x@v=Hxty |=yQ=Wi QO q=@ w u}}=B |Q}tN C}Y=N =@ |=yTQ =@ xU=t

"Ov=xOW sUQ p=mU=B wr}m 400
'1 5-100�400�-L =@ 1 45-100�400�-L C=@}mQD |xU}=kt R= 7 pmW QO
OwW|tXNWt 1 5-100�400�-H =@ 1 45-100�400�-H?}mQD |xU}=kt =}
=@ =t= CU= QDq=@ Ctw=kt u=R}t '�d�1 50 gr/cm3� QDsm =QDt |=yxvwtv QO xm
10 R= w O@=}|t Vy=m COWx@ Ctw=kt u}= 'OYQO 5 OwOL =D TQ OYQO V}=Ri=
TQ |Q}oQ=Qk 'OYQO 5 =D O}OW Vy=m Cra "Ov=t|t C@=F ,=@} QkD 'Oa@ x@ OYQO
|=yxvwtv QO =yxv=O u}@ CU@ wpik O}OW Vy=m w xU=t |=yxv=O u}@ |=[i QO
"OwW|t =yCU@ wpik u}= uDUmW |=Q@ sRq |SQv= Vy=m ?Hwt xm CU= QDsm =QDt

"Q=O}=B Cr=L Ctw=kt Q@ TQ OYQO V}=Ri= Q}F-=D "7 pmW

39



"""|
Q=DiQ

C=Y
NW

tQO
Q=Po

Q}F- =D
pt=w

aV
kv|

UQQ
@

"4"6 VN@ QO xv}tR u}= QO "CU= xOQm =i}= xv=OR} Q OYQO x@ C@Uv =Q |QDsyt
"OW Oy=wN |QDW}@ EL@

Q=O}=B Cr=L QO |}xQiL ?; Q=Wi C=Q}}eD |UQQ@ "3"6
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