














Advances in Engineering Research, volume 120

*-&)'$+, )($/& *5#2* 'b+' '5& '$&+'&% *#,(#" * T+*.)+,,0 'B& *+6& +* -($& 2+'&S:

Q 5& $&*.%(+, )+,).(6 50%$#8.%8& ." '5& ,.9(.% 2+* $&6#/I&% TO *#%.(6 )+$7H'+'&: ?3'&$
)&"$.3(1+ #'4 '5& ,.9(.% -< 2+* +%=(*&% '# 70 *(,3($.) +).%: ;5& ,.9(.% *+,.".'0 2+* %&'&$6."&%
+'% (% 7& (*8&% 3H#$ $&+)'./& %08& %08&."1: F#6-+$8% 2.'5 -($& 2+'&$4 '5& )#,#$ %.338$8")& #:
3+7$.)* * 7&#2 M:VO4 +'% '5& $&3,8)'+")& )($/&* #3 '5&6 +$& 7++.)+,,0 '5& *+6&: ;5& $&(*& %08
S+* "¢ "3, (&")& #" '5& )#,#$ #3 %0&% 3+73.):

LK '5& %08&."1 $&*.%(& #3 $&+)"./& %0& )+" 7& $&(*&% 6+"0 '.6&* 70 '5.* 6&'5#%: " '5& '5$
$&(*& %0&."14 '5& $&(*& 2+'&$ 5+* "# ."3,(&")& #" '5& 2+*5."1 3+*"&** +"% %P0 +"% 2&' $(77."!
3+*"&** #3 %0&% 3+7$.)*:

5& V&) HS. S+ H#' #3 %0&."1 2+¥8&2+'&$ 70 )+).(6 S0%$#8.%8&4 +3'&$ $&6#H/+, #3 &8)&
)+,).(6 50%$#8.9%8&4 (*."1 *(,3($.) +).% # +%=(* '5& -< /+,(&4 $&3$+)"/& ."%&S8 %&'&$6."+ #" #3 *+,
JHN&SH H' %08."1 2++&2+'8$4 %08 +%6%. /1&* +%%&Y% +3'&$ '5& $&I(.$8&% 3H$ $&(*& #3 %
-$#.%&* + $&3&$&")& 3H#S $&(*."1 'B& *+,' " %08&."1 2+*'&2+'&$ +"% $&Y6()."1 *+,' -#,,( #":

&N)*A42+9232)#". .

5.5 2H$S 2+ 3."+").+,0 *(--#$&% 70 '5& 5&=.+"1 -(7,.) 2&3+$& '&)5"##10 $&*&+$)5
-$#=8&)' DGMBVFLLGGBK +"% ‘#)#$+, $&*&+$)5 -$#=&)' #3 H5+#8."1 ("./&$*.'0 DGMBOOMGVK:

F272$2)&2".

ABQx: H#"1c :&8: ?(8: p#,:GL DGMMUK4 -:BZL4D!" F5."&*&K

AGE: T&S*4 T: X: ;)5+4 T: m&)5.%+4 & +.c r#($"+, #3 F,&+"&$ b$#%()' . #'4 p#,:GJ DGMBGI
-:BJ]ZBOf

ALQOM: a.8&4 R F5&"14 W.q5+#4 &' +,C r#($"+, #3 F,&+"&S$ b$#%()' #"4 p#,: B] DGMBBK4 -:LLGZLLU:

AJCR: [&"14 <: b “+.c ;&)5"#,#10 #3 W+'&$ ;$&+'6&"'4 pt,: LB DGMMOK -: JD!" F5."&*&K

AOGH: : r(%%c \"/.$#"6&""+, :&)5"#,#104 p,: BO DB]JJK4 -: |BV:

AUG H: W(4 m: T: F5&"Cri($"+, #3 '5& H#).&'0 #3 "0&$* +'% F##($.**4 p#, BM] DB]JLK4
-:BOLZBOf

AVG:@: Y(+'c :&8: ?(8: p#,:GV DGMBMK4 -:GJZGID!" F5."&*&K

ATCX: Y(4 W: WH"14 q: F+. : 1#($"+, #3 ;88'.,& @&*&+$)54 p#,: LU DGMBOK -:BBJZBBfD!" F5."&*&K

1242





