
·packing to Multi-

5 Stock Problem. 

I. of Operational 

to the Theory of 

the Cutting Stock 

the Cutting Stock 

:, 8, 2665-274.· 
1 J, of Applied 

ing Makespan on 
6. 
ming Production. 

I. 
eduling of N job­
n. Proceeding of 
Jetitive Business 

>ugh M parallel 
•proach part II. 
IITNB.; October; 

'imm>~•1> ~'ll. U~ 32 UUU~ 2 (251 - 289) ~1.110"- t~bi1U\I 2548 

KKU Engineering Journal Vol. 32 No.2 (251 - 289) March- April 2005 

50200 
2

) Unfin'l!}l lllfl1~1if'l1n773JEJ\91ff1'VmTl fiOO::if'l1n"rd:JJff1~Nlf 3J'Ini'YitJ1im~th:J1Y~3.i i~'Yii'i!L~t1-l1Y.3J 50200 
' 

Email : athongwisate@innovexinc.com 

,. ,. ...... ~..r .,. ..... tJ s-...z .., .... .... v r .... 
m1!1n1!111~~m~u m"t1 '""~~ 'w """"" 'Yl\1"1"'' '~~1"""""'~~ 'Yl\1 m~mu ••~'~ U'll1l~ ~ , . . 

r-J~<i!.t1rn'Yl1u.n7::u1"1W11~~Gl"JJD..J1%n17th::nau:ff't-t7tl~uff1ttDt~fi'YI7Dlln~ ~1v1nnTHfl~ouoth..J . . 
, 'h" "" ~ a ti1 ~'ll' 8 ~ 2%LLo "'vi 11 tJrutJ> ~tJ1: a'Ylilm w m1 ~ ~ "'ll" ~ m"m" m 1 ~ ~ "i" li1 uii .~~moil n If 

' 
LLUUnTnflfl01Jmh..JL71"JJD..Jfi11flm:~-1-31U 1~(11iL'Yifl\ifi"JJ~~hl1\\~·'b,hhd:Ju. U~::L'Yiflilfln11113J 

iu"fl'llm1tJjju~~1m'li1.i'1m1u t"~m'tJ'"~""'1.'li'm>flflnLLulim7'Yl"""~''li1m'lhU \\im71'11 

lln'S1ijLG1Bff1L"')J1::!ilWlJD\In1::U1Ufi11~~G1LL1J1JfiTHfl~fi1JOrh\IL11 U~::iJnTl~~ofhi%nT'rth-nu. 

mm~1'111um"mum7t~~1ltJ1lti1~L'h ~1\l'i~umTuif 1.1'111m7ilnb11m"mum7~m"1"n·" 
tJ'"n8u~~"nrn'li'i'ua•u~•~~moi\na'llo~b~~1" .1'18ti1~ ~8 ~~"nrn'li' A l"~ih:u:no1m1~~" 
tJ1:mrn 6 iJ """'111011~~"il""tJ':mrn 15,600,000 i'u t"u H'\llt~'Yl\IU~"!.ImJ1rn 106.404,480 

U1'Yl ~1nm1tJfutJ,~wui15"'1~•~m"' vi~:Bu 64.76 % """1111 V:.iu'Yl~~1LL>~~1""""~1L•Ii'u•.,•~ 
' ' ' 

~~~•11i'.iu'Yl'll~8mbu'IJ8~m:m'llm1L~~"u"ti1~L'h~1no""~~1n 6.82 1J1'YlLU'II 6.08 u111 ("""~ 
' 

10.85 %) ~~l:i~o'l1111i'\llul1'11m7~~.,.""~tJ,"mrn 11,544,000 1J1'Yl~flil 

fhif1Aru : Cost reduction, Fast Lamination Process, Flex Arm Assembly 



252 

• 

Cost Reduction in Fast Lamination 
Process in Electronic Parts 

* Manufacturing 
Watchara Tong-Ngok I) and Atcharawadee Thongwisate lJ 

1
> Assistant Professor, Department of Industrial Engineering, Faculty of Engineering, Chiangmai 

University, Chiangmai. 50200 
2

> Graduated Student, Department of Industrial Engineering, Faculty of Engineering, Chiangmai 

University, Chiangmai, 50200 

Email : athongwisate@innovexinc.com 

Abstract 

The objective of this research is to study the cost reduction of Labour cost and Overhead 
cost in Fast Lamfnation process in an Electronic parts manufacturing at least 2 % and improvement 
productive of Fast Lamination process. The methods used in this study are that of the Work study to 
eliminate all unnecessary work and combine operations or element technique and application of 
Design of Experiment to optimize parameter on Fast Lamination process, implement new st.andard 
procedure. This research is study on A product and period of produce for this product is 6 
years. Operation forecast is 15,600.000 pes/year and using cost amount I 06,404,480 baht. 

The result of this study show that increasing productivity to 64.76 % and reduced cost per 
unit from 6.82 baht to 6.08 baht (10.85% reduction).lt reduced cost of operation around 11,544.000 
bath/year. 

Keywords: Cost reduction, Fast Lamination Process, Flex Arm Assembly 
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illnnl~ 7, 8 Flow process chart 'll11~m~U1\lnTn!1~111HJU1~i'hffll~ 1 \\iii~ 2 ri11lln11 • 
1.H'mh~ fi 11m1iimnm~mllm1n11i!1~ 11ll1 'V\1'11 11~i:i 11 Uiii~n11i!1 ~ 11\l ~'ll 11~1'<11 n~u~1 "111 \ln11e.J ~'" • • 
11 aJJi'~ u "'"~ !'i ~ n11111!111 V'll 11~'1lll~l\l i fi 11 1\li '1!11 il !'i~ m~m llm;'lll~l\lu iii~ \\iii~ 1 umi \\1111 ~hi iim1 

• 
1J1mh~ m~mllm1'111~1ll i fi 11 iii<111~ v:m~ ii iii:'l'lii'ml ll1 lln11'111 ~1 \liii ~ ill n m1iin 1,n"J!1 ~ <il llm il v • • 
ol aJ11 n u o\il ~'IT 11 aJ iii 1 "B ~ <il1 1 iii'll 1 ~ v 1 nu 1J1m rn m1 1 !1 ~ 11\liiiii:1~ v~ m ~ u 1m 1 <~1 ~ 111 ~ 11 ll ~'ll 11 ~ 

• 
m:mllm1i!1~11U11 ci1~1 'h 1 mJililUll1<il<il~m11~~ 2 • 

niln11:1J m~U1\ln11 m~u1\ln11 m~U1lln11i!1~1llJ 

i!1ili11U11Ul~ 1 11ili 11u 11 ci1~ • 11Ul~i11ri11ll 

ihffll~ I 
"" .t d 

\11'11\\1'1 2 1J1'u1J1~ • 
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'illmll~ 9 bb•\il~bb~unilf1mb~~bf1~o~im'JJB~m~mum1bf1~auocil~b'hrioum11J1u1J1~ 
" " ' 
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1ul n~'l'il~l\1 8 i'11lJ~ ( 480 u1i1) f11mrn'l'll~l\ll\11EIULI'l.l~d' 
- 1EI!Jtt1n •~11'1~1u 6 :fi'uHmn 4. 81 mii .J~Jm~m~<~mmrhnu 

Ll~lfib'I'I~EI ~ 480-4.81· ~ 475.19 Ulfi 

-1EIU<1iEJ1u •~1.1~1\1 6 :fi'uHb~1 1.05 uli'ii1~11'l~lmu1EJ!Jm1'1'il~l\l 
~l\ll\11EI!JnT'i'l'il~l\l ~ 475.19 I 1.05 ~ 453 1EI!Jnl1'1'il~l\l 

d .... .d 0 ' <v • .d • 
tmEI~ilm tmEI~ •~rn~1mrnnu ~ 454 1EI!J'liEI~m1m~lmW~'I'I\1~1EI!Jm1m~l\l 

•~ 1.J:fi'u~l\l~l\ll\l 6 :fi'u 
.r~Ju 1 1u•~Ht11~EI~im'l'il~lu 16 ti1~EI~i1~11'1~1Ul\11EI!Jm1'1'il~lu<1i<~1u ~ 16 x 

454 ~ 7,2641EIU 

b I1Ei!JL~u~l\l 6 :fi'u.J~Ju1.J'fl~flii\l1<1iEJ1mrhnu 6 x 7,264 ~ 
v 

43,584 'ilu<iio'lu 

d 
~lulutmB~im ~l\ll\lfJ~flii\>1 (:fi'u) ~1muvn!m1u 

16 43,584 32 

1. l'lurmm1fliim·n~l'llul or~ u1~n EIUI'll ~r •~m~m~fi EJ EJ ~ iJU'm ilu'lml~!J 
q q q 'U q 

\IEinill nl~ll~!J \ U\ll ·~m~ \>11 ~ u.fl bm1flii \l1 tr~.r El~ nl1 Hi ii!~U1~n EI!J nl1fJ~ \>15\1 ~ ill mu 
q q q 'U 

i1~.!'u tt~~\>1111~~ 1 ttff~~ror~rmilolJfis tt.iml'lu~su, tt.iuhhusfn~lii!, tt.iu~1~ihi1u~~ ' . 

E1 ~iJUlJ~1 'll1, umnEI~ ~l m vl E1 iilfl~lllllJ ii!lJ\l1 ~ tt <1i ~~1~\11\J .J~J' \lfll i ~ ii!llJl1ll ttff\l1 ~ .J'ul'lum ~1'11u 
'IJ ... q 'U q 

lii!.,~1iumi1~EI~t11~EI!JE1th~t'b<1iol\IL.J'.J'~m1l~~ 4, 5, 6, 7 
' 

illmUil~.!'wv'lu·:hi:im1Htt.ium~ii<ill 'll~i:im11h'IYlilln<1il~U'i'~tl11'1 .r~Jm1m • 
>iBU'JJl~\\l'l~\\idUm'i''l'il~l\I\\Gi~~~l\lii~1"Ji 'll\ll~'liEI~\\.i\IVl~ff<illtl'hrl!J 120 lJlJ. X 180 lJlJ. 
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>lll.li1n!l1 
~u 1 ;ffu s i1 iJirlJ • 5.93 1J111>iS~\I 5.93 1J111 • • (;]S~nl~ 

d. 

~')'U, 
397,320 U111>\S 1,200 bbrlu>is 

bbrl\IVl.:Jtj'(;ll 36"x 60 Viol • 331.10 1J111 
lJ'"l\1 a1'1tt 

m1u1~nJsfnol(j' 16.5" X 1.81'1i11 a!1'U. 
5,562.05 1J111>iS 

216 bbrlu>islYlu 
lJl\1 

25.751J111 

bbrl\lbl'l uri s 1.1 23" X 28"(4 ~~) m1u 
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15 bbrl\1 3.36 1J111 
' 10~(;1 

' 

l (j'(;lrlbl'bb>l -~~11.1 
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~11.111.1 rlH'Lb>io~~lu ~lt~lurlH>isbfl~S~ (4 ~11.1) 

~· " " ' 
Si1l.l\ll.l 6 ~1.1>\S~l\1 24 ~u>islf11s.:~ • 

d • 

bbrl1.181.:J(j'(;ll 1 bbrl\1 4 bbrlu>imf11s~>is1u 

l!m ilu1 \lHl ~ u bbrluL~busfnol(j' 2 bbr.i\1 8 ur.iu>imf11s~>is1u 
' 

44 urlu>isn~>isbf11s~ ~~u 1 illmu • 
bbrlumllri su 20 ~!lu>is 2 ur.iu (453/2 ~ 226 ~S!J, 226 I 20 ~ II ur.Ju>\s~l\1 

II* 4 ~ 44 bbrlu>isn~>imf11s~) 
. . 
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. ~ 
.1111 \11~1.11.\~lm 
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1.~r11 'll'tblli •~•111 I n~l'i1~111 8 bll~en <il mmlli <m ~ ( u 111) <il\\11\\lliell\\ (1J111) 
' • ' ' . 

<Joiitl'me~~;;-1\\ ' . I92 ~\1\l\e~n~ I,I38.56 2,277.I2 

' ~. 
~~~~~m~om 

. 
32 ~\1\l\<Jn~ I0,595.20 2I,I90.40 

111-i\\ 1vh1wfn•1• 
. 

64 ~\1\l\eln~ I,648.00 3,296.00 
. 

u 1-im mJ ~ <1 11 352 ~\1\l\eln~ I,I82.72 2,365.44 

el•iitl'lJ Hu.,~ne~u 2I,792 ~\1\l\eln~ I29,226.56 258,453.I2 
' 

'i'llJ <illl 11\\'l -~-n"~lJ~Ili ell\\ 287,582.08 
' ' 

<il\\11\\lliell\\ (U111) 
' 

258,453.12 

29,I28.96 

2. <il\\11\\n1'i'~li~m"<il1llbb'i'~~1\\ ft1WfUn1'i'~nl!11n'i'~lJ1\\n1'i'l'i1~1\\U'ilil1J\\U -;di<J 
' ' 

f1111 1 rnm'i'l'i1~1\\lli ell\\~ el 8 i'1 blJ~ b l'i1J 11 1llii•hl'i1~1\\~lm G11b 'll'1mfi~f11m rn <;]",i'\1 hbblli •~ 
bf1~el~ii}1un.:nll 2 f1\\u5u1i~1\\ .r~Jmhbb'i'~~1\\'llel~wtl'n~1\\il1m'i'mb•~".r"m-n1"ri 8 .r~d 

.; 
~1\\l\\bfl1el~imlliel1ll }1Um1\\lliel1ll fi1'ii1~'i'1~l\\ fllbb'i'~~l\\lliell\1 

I6 bfl~el~ 32 fl\1 I 55 U111 4,960.00 

3. Gl\\11\\fll Lilli' ~m'i'~li~mri'll el~rili"m'i'~li~ ~ el <il\\11\\ihllrid'lllfil b~elmlm'll el" 
' ' ' 

b fl~el" i m oli"ii m~ jj m'i'n1~ \1\il ell ~m'i' 1 -if~1 \\b\G1~ f1111 1 rn•h b ~el m1 fl1'll el" 1 fl~ el"i m~1 m~ ~~ b lG11 
' 

ell ~m'i' 1 'll'"1\\<il"~l'i'1~ri 9 bbG1~<i111 1111fi1 Toll ~m'i'tJli<ilfl"ri'llel"m'i'~1 b U\\"1\\mnn\\m'i'bfl~ elU 
' ' ' 

el ci1~1'h bU\\•il H~1 ~ri<ilel" H&1w~·um'i'~1'i'"bbG1~-l'mnall11-l'}1 rYnll'i' ~<I fi1 hH11 .r",i'\1 111 

m~m\\m'i'bfl~ elUelcil~b 'hUii•h 1~Yl1b'n1mb~ ~l'll'el~ b<J ~il1lJ1'i'flbbil<l"l<il.l"m'i'1~r\ I o .r~d 

~1 

I3 

n· 

ffl \\ ri b iJ \\ <il \\' 

' ' fl1 

' ~ 
fi1Lffi 

m~ul\\n1'i'b 

ft1'VlfU~G1~l\~ 

~141\\11\\b<l~ 
' 

·--~---~--------------· ···-
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ufui11J 
' 

11'1) 

<ri~ullfuu1J 
' 

-~ ~ ... 0 

l\IJJilillJ\1\1 il~ll<;J 

' 
m .r~«u1mlllio~ 

~.960.00 

lflllli~mlm'li~J 

onwnmw~Llii11 

1~1J1\Inl'i'lll~ ~lJ 

lhJi'h .rJ,i'llh 
.d .... .J' 

ll'l I 0 <nJ\1 

fil~~~m1mlli~.fr1 tl.I~Gi ~~11~~~ ~lU1mll~~~im~1'll'lli~1u d 
fi11iimm1mlli~ru 

4.73 1Jl1'1 16 
d 

lll'i~~ I ,210.88 UlYI 

filhJi'hlli~i11l.l~llim~~~ ~1\11\ILil~~~ 111 ~ ~u ~ rh~ 111~1 'll'lli ~r~~ rhhJi'hGi~-lu 

13.761J11'1 
d 

16 ·~m~~ 3,522.56 1J11'1 

m'lii<n\ll\11'1\lfllliinlmd<nliJUo~~ci~\1 A~ .rul'lUfllloli'uci1u ~~ilu\ll\ll'l\111~~ u•~ 
~ ~ ~ q q 

ft1\l~lilu\llwYlmkthN'u llii!<n~<nll.l<nl'i'l~~ II .r~d' 
' 

3,522.561Jll'l 

1,210.88 Ull'l 

29,128.96 Ull'l 

1,210.881Jll'l 32,651.52 lJll'l 

m~mllnl'i'lll ~ ~u ~ ci1J 1 'h 1 Vi u~ m~mllm'i'l~ u1 1 iJu.ru rmm~mllm'i'il~~ uum••~ol.l\>1\ll'lU 
' ' 

0 ..... ""' t. d 0 "" ' ' d. ~ "".d ....... 
ol'VI'i'Ufmrm<nl'lJ'VIl.l<n 'lfJl'llnl'i'~o<n'l~'VI11J'151~Lloll'lm'VIU<n m um~u1llnl'i'~ o<nm m.munu u•~ 

'VIl<illll'lU b<n UlTIIU~ u\li am( 1 U 1 \ln'l~Ul\lnl'i'lll~ ~lJ ~ cilJI 'hd'il~ 1 'lf'l~lJU<illll'l\ln'i'~lJ11.\nl'i' 1 \lnl'i' 
' ' 

~ ~ <n'll ~J u~un'VI ct~ \ll~,i' \lnl'llil\11!\l<illll'llllli a'V\1.1 1 Uil~'VIlt\llill nom\li ~ 1tid' ' . 
(2) 
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li11llJnTi"i1 2 mli1mrnLYia~11'i'II'Ylll<iia~li18'lleh1fli'l\llnrn'Yl1~.J~\liT>1~~ 12 . . 
ll1!Jl1rl bbll\ll~ .ill '1111 ~~~ lJ\ll.i arlin BIIU1uu;~ 1~ 1'1~ \lll11~~ 13 

l'i'llnm'i~~lJ\ll<iierl'll 1'11-i'l'lll.la.)ll (mn) • 
~II 1'1\\ l ll\li'Yll~\ll1~ 258,453.12 • • 

1'111 'Ylllrh bb 1~~111 n1~ \ll1 ~ 4,960.00 • 
1'1111'1\\rh 1<~i8m1fl~\ll • ' 
- l'i'II'Ylllrh 1<~i8m~ 1,210.88 • • 

- 1'111rm•h 1<~Vi'8ull.,-~~~ 32,651.52 • • 
11lJI'i'II'Ylll~~~lJ\ll.ia111 297,275.52 • 

m •1~~ 12 u<~~J.i'unu rf.J ~IJ~ 1 um~Inumn ~iiau€!1h~t 'h rf.J ~IJ~waiuriaumn.Jfw..I;J~·ammnm 1h u 
' . 

~-~~~ 43.584 ~uwaiu 

\0111 1'1\\ Yl~~ lJ\ll.i Blll l'i'llnll.ia~li18 (U1'Yl) • • 
l'i'mm11l\li'Yll~\ll1~ 5.93 • • 

1'111 n11~1 u 1 ~~111 m~\ll1~ 0.11 ' 

• 
1'1111111~1 1<~Jj8m1fli'l\ll 

- 1'111n11~1 L<~Vi'8m~ 0.03 • • 
- 1'1111'1\\rh 1<~Vi'mLU1~U 0.75 • • 

TC OM + DL* + FOT* (3) 

(~mm~\ll DL * , FOT* ~~-w~11rn1LU'V'l1~~1Lb1-l-l111Lbo~~1 1orVi'8~1nm~u1un·,;fli'i\ll 
• • 

t. ' .... . "" m 2 m~U111nl18B8'liB~m~lJ111nl1bflilBUB8l-lb11) 

6. m.,-ll1'ull.,-, 
' 

~li 

' "" ....... 
B8l~b11'll1~\li'U 

lo\llbUII1~8~n • 
U!j!~1b~a~l'i'll 
allmmnl1fl~\ • 
L'liu ~111~jj.ff11 

~-Jl 

u1u1h~'ilim1 • 
l.n 

m~U111nl1Lfl 

Li'ia1V:jjm1L~ 

\ll1lJ'liBll1~11\ll' 

L'li11~wh~:Jf111 

11lJ~~Lilllm 
mnn11m1.i 

fli'i\llnrn'lf A l 

I 



m~ 12 

(3) 

6. nTnJ1'1ll.l'l'~m~mum'l'~i\1i1 • 
dl .... ..,: ..... d ::. ' "" ..,;.... 0 .<!. 

~l onT>rm J;l'll al.l <mU'I\1'1 n'll 'I\ am~ • ~ b a~~ n !11'11 'll a~ m~Ul'llnl'l'l'll~l'll '1111 ~ nl'n R • au • 
a cil~ b 'h'lil~ .!mboi'l 1-1Uil m~m'llnl'l'b R ~au 11 cil~ b 'h b n ~R a R a~ 1 'llm:u l'llnl'l'fl ~ ~ bbodJ m'l''llmi'l ~ 

-l•~bi:Jln:~:m~m•. m'l'l.i5u~~b~~•'lia~nmlu~m~l'il•Jll'll'amJ5u~mn b'lilLv~ln ~mi'~rr~ iJ • 
il ru\ll b1a ~ .1'111'1'1\o~ llloll.ll'l'!l'lli ~~l'll i!'1.!~~l'il1'1K • ~.1'111'1'1\vil bb 1 ~m ~~.,. ~ 1 ~ n~u bbo: t o'IK ~ 

... q 'II q q q 

au mrnm'l'fi ~ ~ •~ 1.1 fi a m'l'l'il m'l'ufuu'l'~~lu ,f '111'\KiJ nT;u 1iu1\ m1~~l ~;)'II bbo :i:iu1~ ~1'1 ilmw or~ 
q q ~ 'II 

b'llu ~l'll ~iJ.ffulil aum1u51Th~~~ ~lnor~ui'uia'll 
~~J'II~~.r a~Ulb 1'1RiiRm~.!l'llnl'l'~nJ;l~l\lbbo:m;-l~fl o~l'll 11 ~nm'l'~Ulm 1 'll'l um; 

1..11'u1..1.,.~1Jlm;l'il~l'llil~~d 
• 

l.m'l''lli~~l'll~hi~l bih1 'll'liU1\lnl1fi~~ bbUU bfl ~au a cil~ b ~l t~ ~l'ilm'l'Yl~l'l'rnl 
m~m'llnl'l'bfl~ami'u~ 2 ~~u'l'~<r~R'lla~m:mum'l'bR~auacil~b~lm:mum'l'cia~~ 2 ,f'llfia • 
b yj 1J 1'\KiJ nl'l'b :Jlal.l ~ ~ tl'll 1:11 ll~'i\'u ohUa o iht'!J n U 'J\'mh'l\1~ .. ~ bof\1'118\ifl ftb :j} 1J IJ ~ ~ n 'II L ~ ~ O!IJU 'l'!ll • • 
ml.li anl'IIU~'lla~•mh'llm~ ~•num~ulUnl'l'bR~ au a cil~ b~lm~mum1ci a~~ 1 fiam'l'U'l':n au . . 

b '1Jl1~\l ll~'J\'uoh'1111oiJUIJ nu'J\'uoh 'Ill ~~1~ b o fl1'111Jiifl ft~~ tl'l\8 ci1 U\lil bb \IU~ lill!J'lJ 1J rll \1 \l~'ll 1J ~ Gl n 1\'l • • • 
'l'l!J~~ b \'I'll nl'l'b :Jla IJ~Iil n'll1 m 1 ol b~ ~• n'll ~~~l n~~u•~ •~ Rbboi'11l.i~l bi'l u<il a~ u ~ n 11 an b \'I'll~ n 

m:mum1 ~~,!uorlm'tn'llil~m~mum;cia~~ 2 aan~~bb<r~~bbfi'llrY~'lla~m~m'llm'l'fl~~'lla~ 
fi~~nrn'lf A 1\ll~~;u~ I 0 • 

.. __ fll11'111'ill1.llj!J 

ll'ltl~U) . . 

1-----

~uhJ 
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2.mn1l.l.ffu~ ~unT>U ~u~ ~lub '111 <li1 u nwn ~~ m~mum~bfl ~ ~u ~ ci1~ b 'h "ill n m~ 
""' .... .... "" ' <=' ' d ........ 
~"ill"Hlbl'IJl~~U b~lllll./11n1ll.ln-l"~!J1Unl~bflo~1J~Ul~b~1m~1J1Un11U~Ul1 2 b'IJ1fl1Jm~1J1Unl1 

bfl~~u~cil"b11m~mum~ci~u~ 1 t~mn~u•~nlm~tJ1utJ~"bb11~<li~bbU11~lll~~1iumV~~~wl~~1J " . . 
~ ci1~ b 't1 ~~ Nmu ~n1"1u 11'1 )jt~ um1b tJ~ uu m•~ ~ n bb1J1J bb~u~" m~u1b 1rn ~u ~ m~n1"1u 11'1)j bbil ~ 
tJ11JU1" 'Ji\m~n1~1U1J Ub VI~~" b VI~ ~1J ~ ci1" b 11 1 ~ U V" VI" 1n lil Vll\1,!11~~ ~ b UU 1 tJ m lJ Vllll.l Iii"~" nl~ . . . 
'IJ~"ilnfllll~ll~ lllm~nbbll~~bb~U~~'IJ~~n~lJ1Unl1~iJ~'IJ~~~iJ~ifrn'l1 A 1<JI<JI"~tJ~ II 

'U 'U q 'U 

I 

fl;i:il'l:i1~ffll1J 
··! {'4 

iflQ~1J 

i furi,~t : ,;~1~-rr__~l:il'l:il-~ffll~ ~I m~mum:; 
a~~~::;v~~r-: lm>tfl::J :- I, ' ~v 111 

·----
3. m~11 11 n bblJ 1J ~tJ m rnum fl~ eH b f1 ~ ~ 1J 11 ci1" b 't1 b vi 111 i nl111l.l.ffu~ 11 U m1tJ ~u~~lUb '111 

if1 U rlU'IJ ~"n1~1J1Ufl11b VI~ ~1J ~ ci1~ b 't1 bUU 1tJ oth" lll.I\J1nl 

3.1 nlnTHU~UU'll"U~'IJ11~bb~U-1U1~~ "illflbb~Ul1Ufllll.l1"~uli~lbUUbb~U ~oihllJ . " 
b vi 11"1f1 Ul11~<JilUfl11~~'lf1JmllJ1"11U 1<?1~ ~"'lJ"tUbil~ V""Jil U 1 "\K 1~U11JiJ fllll.l lllJ~ 11 ~"'lJ"u<Ji"~tJ 

" . " 

3.: 
. d d 

illflbb~Uilb1'111Ul 

u~nu1b1rn~nl 

bmn~mn ~ ~ 

bbil~ v"nl h\u~~ 



ci1~b'h ~1nn11 

hnum~m1,1,m1 
• d ~ 
~umma~bfl~au 

11ll1~11,1, 11'1libb~~ 

nl!m16J<ila~m1 

i II 

1J1Ufll1 

ivhJ 

dJ1,i,bbrl1,1, a~ilulJ 
• 

~lilnu • 

J 

3.2 ·ti1 n11!l !l mbuu bb.l1,1,m~ li<ii1 ~~1!l ~.! !l ~1 mbr11,1,Jl11,1, 1!l~ 1~ v ~~ b u ~ v 1,1,n11 eJ eJ mblJlJ 

~1 nmi1,1,~b "VI~ V6J~m1"1 d:Jmu~m~l1,l,!l ~ilull b vi eJ m1b u 1,1,n11fu bb 1 ~ n~ bb~~ 1ll1 1A'rmllf!l1,1,m~"il1 v a an • • 
1,1,a nu1b 1 ru Yiri1 m1n~m n b 1\1,1, 11.1 bW~"Jh v 1ll1 iiim1ciwn a~ mi1,1,m~ ii<ii1"V1 t~"il1 n i<ilfu m16Jfa mw~ 
bmn~mn ~ <il~1u 13 ~mf~tT~il-l<ila~H"<illa~iluma~<il11,1,ri1~~m1f~ biia~~1mrf1~Yn16J~nl.i1n • • 
bb~~£l"~ri1libbfi1,1,1a~~11,1,bliV1~m1Jbb~~bliV"VI1V1<il~1VIii'~1Uyj 14 bb~~ 15 

~ . 
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'illmtl~ 13 ff1lJ11fl a~u1~~m1a amblJlJbb~>Wl~ll\\111 m.l L!l ~4i'!lbbtl1~ hlu~um~li\\11 • 
J ul:htl·h~ m !i au4il a 01 llirll 41~J U~14iu n1111~ofu~1m1 mtl~ 14 bbff!l~ lib ii Wll'ill m ~ lJ~l b ilu\ll s ~ • • • 
iJ mna~;nuli\\11 b vi a•Jh ~ 11\ 1:U11J'll a~ bb~u 11'1 ff!J!l 01 bb01: 1 i1u bb 1 ~lJ~b 1 ru ~ n!l u ohrh m1•s ~ \ll 1 u ~1~ 1i 

• • 
~1 b vi oil~ 1 Un11fl!l'VI tiU'JJ S~1i1U 'VI <\'~'ill nJ U~~1a.JI'il ~ bbfJU 1 vJ b lJ afn 011 ffbb01: b 1'1ti ~SUb vi siJ S.J nmf1J; • • 
ffntl1nuu.ilofu.J1mb1l:!l!l'Jium1llfau'JJ ru:l11n11b!liiaua til.Jb ~l b~arhm1tlfuti1.J.i.J1tl~ 15 'il: 

• • • 
l'llJ 1113.! ~1 b ilu.i a .J 1 i.i1 a 01 l:hl'll m"la.J 1i1Uli n b 1'111:11 t n J;ru: m1a an bb uu btfiu~l.J bb 01: 1i1 u ~ b ilu . . . 
a 01 l:iir!J '111 ~ 1 u m1!l., 'Jiu m11Jfa mb 01 :'111 ~ 11\ •: u 1u ff!J., 01 bbo\'l ~" 13.! ~1 dJ u.i a .J 1 i a 01 l:iirll li mi a 1 t1 

'\1 '\1 ~ . 'll 

'VIGl.J'ill nJ \1~-J"la.JI'il ~\ill u bb~\1 1 vJ blJ afn 011 tm01:b 1'1tl ~au 

:; "A ' ~ ' d 'V 'V .... .::< 

'JJ\\~a\\'lla.Jm:lJl\\n1"lb!l01alJa~1.Jb"lln1!1JlUn11~a~1'1 I bb01: 2 b'lll<llUn\1 bb01!lJn11aanLblJ1JbW: 

t1futi1.J 1i1\\ "la.J~1 i'uub!lia.J b!l ii au a ti1.J b~l'll a.Jm:mum1ti a~~ 1 •• 
1 um1il!lrh m1a an bblJlJ n1"l1'l!l 01 a.J'llum b vi a'VI11'1111ii b~ af~ b 'VIm: ill! 'iJ:3.i~ t ir u m.J il1u 

• 
11 ruml'l'll a.J~ ii ~.n rum't~ o~'illn'll a.J b 1iu~ Li\~'llu 'VI i.J'ill n n"ntlfuti1.J bb ~ 01:1'1111 iJ b ~a f 1., ~'11 a .J b 1i~~ • • • 
bn~'ll\1 'ill nm:1Jllln11b 11 ij au a cil.J b ~l ~ avJ a.J a1 n1 fl~~ b n m1 n n11bl1 ij au~13J illJU1 rn .i~"lti 

• • 

t., ~in J;ru:'JJ aovJ a~ a1 m!l.i.J1tl~ 16 •: bn111:fiu•1 mn11Jfsuu 01: b 10111 um1b 11 ii au • 
.fu.Jl\1 ~13.! b 'i'i ~.Jl'l a 1 um1l11.J1um1J m ~all~~ a ti1~ <'~llmrn .i.JJ u 1 um•1'1 ~ 01 a ~il'.:'VIll'll"ll iJ b ~ af • 
~b 'VIlll:i'f!J b vi s-.111 il1rnml'l~1.i'VIi.J'il1nm•1l!J.ffu~auill1rnml'l bUU 1tim!J~01 mi'1.i a.Jm1 l'i~Ju • • • 
1 um1il~111m1aamblJ1Jn111'l!l01 s~b vi a'il:'VI11'1111iib~ sf~mm:<'~!J 1~ uil.i1 utl1 3 .i1~ saru 'VIflii, 

• • 
bl011, ~l1ll4i!l t~~•:ih.ilbbtlwih1t11u Minitab dJu1tl1bbn1ll~Hb~~lnlJbb<'~~~~011'11~<'~1i~1u 
m:mum1~ii~'lla~ 1 1~.J1!1.i1aci1~ 

""'----------- --

'i)" 

fll1ll<illl13.i<'f" 

bbi'f!l.JfllllJftl 

1'l!l01a~~ii~~· 

1'1~01a~ 11'11'1~< 

'i)" 

'Jia.Jbffutb01:'Jl'; 
" < d ·~~ b\\a~'il" 

•h H~1 urn"' 
.;, 

t~um1lh'll'-

405- 415 a' 
bbi'f~.,]\11111-J~ 



b>1 lliurhWl,J 1!~1 

vlnL~!J~lLU\lGla,J 

lnl11a>1<ii1UV1>1ti 

aut ~aila>1nl!Lf!l!f 
1h>1GimJ~ 15 \l~ 

' " 
Ul>1bbo~~lll~ti'lu 
'll'a oi:iti'IJami a 1ti 

" 

1 ol>1\ll n ij mn1 !J 

wm1aanumm•~ 

il~llml' um>1Gi1u 
' 

ilaf l~U'lla,JLffU~ 
ni!Gi>11tl 

" 

3 ~l~tltllli'YI!lii, 
' " 

·'"" r-~•m" Nn~lu 

Run Order CenterPt Blocks Temperature time 

I I I 430 60 

2 I I 400 90 

3 0 I 415 75 

4 I I 430 90 

5 I I 430 60 

6 I I 430 90 

7 I I 430 90 

8 I I 430 60 

9 0 I 415 75 

10 I I 400 60 

II 0 I 415 75 

12 I I 400 90 

13 I I 400 60 

14 I I 400 90 

15 I I 400 60 

\l1nm11>1~ 14 LL"'""ii>1m1liT1m'" llii'im111'"" a>1m1J~1Giu t'" umliJ<il1l!l>1~ L da>1inn 

fllliJ<il u 1ll !ll1Jl1lltl'lu 1Gi IJl n n'iTVI 1atia un'il~ lill'l u'" L da ,Jill nm11J !ll1Jl1ll'll a>1 L 11~a" <il>1li' u ~" 
LL!l'">1mliJRm1ll1h~wil>1 am l'lllii LLo~ L 1 ol'll a>1L!l~a" L!l~ au a ci1>1 L 'hl'l Gi'>1 m1tl-lmh>1 uoi'11'i1 n11 

' " ' 
11'"" a" r-~ ~'" '"liJ am 1'111 i:i LL<l~ L 1 ol~ rlll'l u'"'l!1>1Gi u u o:., 11 \l Nauf1 mm~'ll a>1ii'U>1l\l ~1'"1 llLL >I o: n11 

' " ' 
11'"oa>1 1Gi<il>1mn1~ 15 

\lln.,l1l>1~ 15 ~u'ilaml'lnii 415,430 a>1mvhL1U1vllluo~nol 75, 90 'lm\1 1ll~u 
' " 

'lJa,JLffULW:'J!aun~1a>1\llnn11l'l'"oa,J <i},J,i'UL1l~>11'iln11L~anatlll'lllii'Ji1,J 405 n>1 415 a>1f!l!'llL1\l 
' " 

1vlll Lda,J\lln']fl,J 420 n,J 430 a>1f!ll'llL1U1vlll LUU'li1,J~jjm1L~IJrllol,J1vli'htil11ii:im1L~!J 
Till i~l um>1Gi1u 1 vlvhuo:fil L *a!J1lf1l'll a>1 L 11~a>1imN>1~u 

" 
Gi>1 ,i' u ~" rlll'l u'"m 11 i:i L., af~l i'll a>1 m:u1un11 L!l ~au a cil" L 'h mtil m111'"" a >1 lin 11f>1 

t'"um11-llL'lYl1tirhuTti1Un1!J Minitab an11f>1 Gl>11ll!lr-ill1n~ \l l'"Urlll'lll'"'lla>1aml'l!lillliaci1u'Ji1>1 
' " " 

405 - 415 a>1ml'llL1u1vlll LLo:L1o1acllu'Ji1>1 70 - 80 'imfi L~al'llaml'lniiLLo:nol~mm:N!JGl,J 
" ' " 

u"'""mrn~ 16 1Gi'Gi>1'l!l>1~l>1 
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~1.i'11m1 
eJ!\!'VIJliJ ll~l 

1'l~~el~ ' • 

I 430 60 

2 400 90 

3 41S 7S 

4 430 90 

s 430 60 

6 430 90 

7 430 90 

8 430 60 

9 415 75 

10 400 60 

II 415 75 

12 400 90 

13 400 60 

14 400 90 

15 400 60 

'VIol~lH'mh~ 
' 

'lleJ~Lliv (l'Jo~<nml'l J 

6/100 = 6% 

S0/100 =so% 

0/100=0% 

0/100=0% 

6/100 = 6% 

0/100=0% 

0/100=0% 

6/100=6% 

0/100=0% 

S0/100 =so% 

0/100=0% 

121100= 12% 

91100 = 9% 

41100=4% 

91100 = 9% 

Run Ore 

I 

2 

3 

4 

s 
6 

7 

8 

9 

10 

Ul~l11iJL\lleJ~ 

t~vil:rhm1~ 

~l.i'Unl11'1' 

I 

2 

3 

4 

s 
6 

7 

8 

9 

10 



Run Order CenterPt Blocks Temperature Time 

I I I 405 80 

2 I I 415 80 

3 I I 415 80 

4 I I 415 70 

5 I I 415 70 

6 I I 405 70 

7 0 I 410 75 

8 0 I 410 75 

9 I I 405 70 

10 I I 405 80 

u 1\'1111 jj l \il <rfl1 >I a~ m 1l'l lila !l~ lJ11'11 m1l'llil" "~lin r1f~ 1 ,..;· n Nru~ m 11'11~11-1 ~" !l n u uu 1 ~ ll'lh~ .!u 

11ilmJ~1'11m11ilHilo!l!Jf1ruml'l'll!l~fJ~Iilnru'li'~!li1nNru~vJ!l~!llml'l~lnlil:Hu l'li'EilJ~~'ll!l~llio.lnNru~ 
' 

~u ~ .i'1u 'll~o1lJ11nllii!lil~~lilfflU'll!l~l~U1ull>iil~nl'l'l'l\ila!l~1.r~~lil111~~ 17 

~1.i'!Jnl'l'l'l\ilil11~ Elffi~lljj llil1 'll!l~LffU (vJ1J~!l1nll'l) 
' • 

I 405 80 11100-1% 

2 415 80 0/lOO~O% 

3 415 80 01100 ~ 0% 

4 415 70 11100~1% 

5 415 70 21 100~2% 

6 405 70 51100 ~ 5% 

7 410 75 0 I 100 ~ 0% 

8 410 75 0/lOO~O% 

9 405 70 41 J00~4% 

10 405 80 0 I 100-0% 



i i 

i 

I 
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illn\'1111~~ 17 ~1Jl1S!\11-111iJ~ 405 S~flll'ill1\l1lllilllo~b'lt11~S!\11-111iJ 80 l\l1Yl, 410 
~ 'U ~ 'U 

S~fl11'ill1\l1<J<ifllt1~ll&11~ 75 lUlTI ll&1~~S!\11-111iJ 415 S~fl11'ill1\l1<J<ifll&1~llil1~ 80 l\llfi1~~1J ' . 
'11 S~lff~ bii~~\l 4J~,j;' \ll~Si1ii11!\111h~ftl'i'!Jm~n11r-i~\il\li silL!J~ll.rl~~l'hn11l~Sn llt11~'1is U~ll\'1 

' 
llt1~YI rum~~\ii1!J~t1nfl11'1 s~m1 \ii~Ju~111ill\il sf~ l1-I!Jl~ll!J~ s s ru v111ii 41 0 s~rn1'11l1u1<J.fltt1~ 

q OJ q 'U 

llt11 75 'imfi L\'1 uilnWJ\ilfl rum~'liS~r-l~\ilnrn'Y11-I.r~il1n~ilmnJ1u~l11iJ l\'1 sfll.rl11'i.J~\ill11~~ 
' 

18 

flllm~~:fl'u~l\l (usu®\lisUl) " fi1u1~~~:fl'u.:nu (tisu.f\lisUl) ~\l~l\l ~\l~l\l 

I 7.74 17 6.64 

2 8.89 18 6.87 

3 7.88 19 7.94 

4 6.62 20 6.45 

5 7.76 21 10.27 

6 6.93 22 7.21 

7 6.12 23 8.09 

8 7.27 24 8.79 

9 6.18 25 6.51 

10 7.82 26 6.94 

II 8.39 27 6.69 

12 8.77 28 7.69 

13 7.79 29 8.38 

14 7.84 30 7.02 

15 7.88 31 7.95 

16 9.55 32 6.26 

fi1lU'il~ 7.6 

il1n\il111~~ 4.8 ~u-l1fi1ll1~~~'lls~~u-:num1~illn Hsrn1-1ni:i 41 o s~fl11'11l1U1<J<i1lW~llt11 
' . 

75 'iuli11~1\ilrh 1 ifi1~1.1 ~1 n-l1~<1 nf11.1' s~m1~ s 3 tl su.l \li eJU 1 \ii~J uld eJul1til'li1Ltl1um!J • 
Minitab ~~•~d.Ju1t11llm!J~'lil urm.l1um1'i lml~'IK'lieJ !Jt11'11~1'ilulliiGi llt1~u1'li eJ!J<11ti~ • eJ\ilil~ • • 
lll!J11rlllll\il~flln11n1~illU'li m,J•m~l'i1Ulli\Gi Ut1~ll1lJ11l1il~llll\'l~r-it1eJ snmli]ufil CpK ( Process 

Capability) 11'1.1'~1U~ 17 • 

1'11 ~ 1'11 \lllii Gi ~ 

mUYI!J'lleJ~m 
' 



J 80 'hnYi, 41 o 
1 80 'lmi'ihil'lu 

d ~ d 
n n onn mwno~ 

' 
n\'11 L 71-11lllliml~ 

Loi'11.i<K.:~m71-:J~ 

• (1hmlli.ioU1) 

64 

87 

94 

45 

.27 

21 

09 

79 

51 

94 

59 

59 

38 

:J2 

95 

26 

6 

n 75 'iu1fi 

L 71-11ll\ii'Uo~L 1 Oil 

11JL-ifltJ.hLLmlJ 

· <~ l!o 11.1!'1" <~~•~ 
" 

1 CpK ( Process 

9 

Process 031a 

u.c 
Target 

'" '""" Mean 7.$9781 

Sample N " StOev (W~h,n) 1.04553 

StDev (Ove<aiQ '""' 
Potential (W~hin) Capabil!y 

c, 

'" '" 

'"" 
'"" 

'" Ppk 1 13 

Process Capability Analysis for Peel test pu 

LSL 

Observed Performance 

PPM~ LSL 0.00 

PPM~ VSL 

PPM Total 000 

Exp. W~hin. Performance 

PPM< LSL 577.32 

PPM> USL 

PPM Total 577.32 

" 

~ 

~-rail 

E•P- ""Ove<ar Performance 

PPM < LSL 352.03 

PPM> USL 

PPM Toli!l 352,03 

111 .1-:~'iil m11 m7tl1utl.-wn7lil L~ <if'll "" m~Ull.lnl7L~~ ou <1 ci1.:1 L~1l'I1Jllf.J • 
' 

·rm.i1uon~'ll o.:Jfil LL '"~" l'IU'lliim.-Lm~n~mJ o.:~~u.:Jll-1 .Jl.:~ 1llii~u-:~1ul1i1 t~ "a nuon m.-, 
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5. '1'11 m .-~~ ~1<11 U'll <~ .:~l'o~ LL~,. 7<~ .:1 ;nmt.i o:'liii~ LL •~ n1111 1-l~l'll'll iJ L ~ of~t ium 11~ <1 .:1 
' -

111~ ou <1 Vl.:JL ~1 L Ylv.:~offm'l <11-IL~ Vl M.r.:~~l'll-:1~ 19 

~ ' " 
m~lJ11-Inl'lL!1o <JlJ<J Vl.:JL 'l1 <J(llliiJliJ 410 +/- 10 1'ilL71-11ll\il. 

' " 
L1ol 75 'lmi1. 

mll!<Ku 80 + 1- 20 tl1omo. 

"" ' "" c: ... IS'" 4. 'lil.lo11-I<JLomn<~uno 

5. 'lluri11-leoil1Xll. 
" 

6. u~mmJ~ou 

7. u~u11'1Luafnolo 
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111 n 'i1111" 'YHJ 11 ~ n111.H'u l u ~ ~ u m~mu n11ll1 ~ eJU eJ ci 1" l ~l 111 n oeJ" n 1~ UlU m 1l1-l ~ eJ 

lVl~"1-lil"m~UlUn11lrhJu u~nhm1ufu~nm1Jil1Y:~r~iiu111n 390 +I- 1 o 'll1l1U1u<iln~3JdJu 41 o 

+1- 10 'll1l1U1u<illl~~l'i1m1lvlml~1111n 60 +!- 5 'imflli'lu 75'lmfl1<il~m13J.luni1l&i3J ll~~~ 
1oUm1l'i1~1u 1.r,rm1ulhl'l111UeJeJn3J1 12 ,ru 1<ilu0'""eJ"m~mum1ci ouJu 1lJlim13Jt3J~urrnu 

" 

6. eJ elnllUU omU ~ n11l'i1~11.1 11-llJ rD~ ~\\ilri1m11.Jfuu1" i'I'111'Y'Illl<il<1' el3J'll el~U~ll m " . 
vfu fi n11l'i1~1 1.1 '11 el~'Y'IU() ~11-lll~ ~~fiUUUl 11~el~ l11 ~ eJU eJ ci1~ l 'b 1 'il U i'l'1 3.11 1!1 U i'l''il" U~ ml'~lJ~ll m vl'u ~ 
m1l'i1~1u.l~1u 

" 

I I 

/--,!_ •;w_vil /J-/ §lU~ 2 ft / •1uvi I Tft-/;puvi2 h ~ I ( "'-U \ 
o/i -.,.:~ ~ ~ '- ~ 4 ~~ 4 2 r 

" ~I ~" L 
' g ~I LsQ/ ~ 2 

I 

'f< !< I /1 J 

/2~ L I 

111mu~ 18 llo'il~ll~u>fv'llo~Yl'u~l'i1~1u 1<il~~1lmli"~ 1 lio~1U1-Ili"~'ill1~,rmhu 
" 

a~lJulJ umfi~eJ~lll~eJUeJci1"lh >i1lll'lli~~ 2-~eJ>i1lmli~~'ill1~Uflu1vllueJfn~1o, >i1lmli~~ 3 !io 
" 

>i1lmli~~'ill1",rmhm~111~wmnoUmf. l'i1lmli~~ 4 \im;hll1-lli~~'illl~.l•1ilo~ih!1l, l'i1lmli"~ 5 
" !iol'i1ll1-lli"~'ill1~,ru~1Ufi1l~ii1U111nm:mum1l11iioueJv1~lhffu~ I, l'i1ll1-IU"~ 6 liol'i1lmli"~<il 

" l1~,r1.1"1Ufi1l ~11~1l111 nm~mum1ll1 ii eJU eJ v1~ .l ~ • .ffu fi 2 

n11ufuu1~ m~UlUn11l'i1"11.111~<il eJ~iim11.lfUlU~ ~1-lll~u>f~omu ~'ri1~11.1 l.yj eJ 1 1lm1 • 
l'i1"1uJ mi'lu 1uo ci1" •~'illml~:1l'ill 'l1 1~ U111nJU~ 18 wu'i1ilm1llU"lw nvl'u fim1l'i1~1ueJ ci1~ 
'lf~ l11Ull~~li'lui~illu i mfm~m1ll1~ eJU 1mll~~•~u:m~ n11ll1~ eJu ~'11 eJ~~ oli'll'o ~ ~~ 'lil u 1 im1 
• .t. ~ .¥ 
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m1~'flL'li1u~,J~rnnh.n 
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2 Wl11,Ju~I\Hl!l~t1~tiU 

3 1l1n~u"h~1uDfrmmm 
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l-1'1ihuv1f~nli 
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DESCRIITION 

n11~11Wi1~u~n-HriH1\~ 

1 ~u~1tr1/I~Au~mft11liinih W.::vhmt 

2 *o'!k-:nunn:-mJihrJJMtnJ11i':; 

3 U1miu'lvkuB{mllcilJ1*n1-.J-rt-llJU'fi1u11U,nil\1fu*m'i 

4 1-l'thml'iu 'lvluro{n-.ml' 

5. i-l1ufitJ'1Y'In.JD{nnlm.Jl11-ln-lut-t~iu. 

6_ \.i~-111-< 6;;~U!fl\l"ii!1oli:;l-J18-'lj1U 1. 

71~-nu6itHHWjlU 1 

3 ,lwblffil!Ji!UlJlJmn~-n~ 

9_1rM'114'ta{liltrun-luuJl'-'~ 1 

10 tl~ih.!lJJ~ 6~nmlii:..m!h.Pu 1 

11. 'lrWhotJnUm~-16~H'I-1UUJ1U I 

1:: ~.wl·J'lrloQUthruooiJmjlU 1 

13_ th<h 'lrlul,!DlXJm~n-mlllHtl4~ili11-J 
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lf ~~U~1~1J1U'.hJ6-J9hmni-J~Oml1 
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TRANSPORT 
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STORAGE 

DISTANCE(ft) 
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LAEOUR 

MATERIAL 

TOTAL 
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Qty 
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16 4 0.43 

0.17 
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0.01 
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0 01 

1 58 0.02 

0.01 

0.04 

I 08 004 

1 5 0 02 
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6 0.17 

1 58 0 02 
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innJtl'f119 Flow process chart 'lla~m~ln'\.lnTl"1fi~auaci1~1hvlii~tli'ut11~~am1i'in1.>1 
m~u 1un11n111 fi ~au 1\\ 1'11 a~ lj s 1101 ~ n111 f1 ~au .;1'11 s ~lf1 n~u'f11 'll1 um 1r; ~'" 111J0'-J 11ff\'1~ ii~ n111 s 

' 
f1 s U'll s~offu~1u 'lla~m~mum11f1 ~sus ci1~ 1 'h 1 w v~.ffm~ v1 1 v1 s 11<~<il~ 1111 ~un.J m1l'i1~1UU01~ 
1fi~ su 1m'lls~il s 1101~1<iln~u'f101<il01~ 1101~ljm11'il~lU1ff1~m u 1u•~v~1101l1 wu~llit.J.ffu'" su 'll~r;"lr v 

' . 
Gl1lJl1 n 11Gl<il ~i" lJ 01 1 :s ~ .111 01'111 M U1 nutl1m llin111 fl ~ "U11 01~·~ u ~l'll ~u 1 n 11 011.;11 fl ~ <JU .;1'11 "~ • 
m~mum11f1lisuscil~1'hllii~m•tli'ut1•~1<K<K"'""'~'f12o 

' 
"'n m•i'inl.>lil~ Glum~ v GlllJl1n 11ff<il~i <J)J 01 1 :s~l111101'll1~ v 1 n uillm rnm 11 fl ~ <1'\.11101~ • • 

•~ u~rmm n 11 011'f11fi ~ su .;1'11 a.J m~mum11 f1 ~sus ci1~ 111\\ ii.Jm1tli'ut11~ 1<K .r~<ill"l"l.J-;1 20 
' 

n~m"l"lJ m~mum•1 f1 \1 sua ci1~ 111\\ ii~tli'ut11~ 
' 

m1tll)u'Gi~1u 38 

n11'l1Uff~ 30 

nl"l""l"<lfl<JU 3 

n11r\'11nU 3 

1~u~rm ( Yl\'1 ) 67.63 
' 

11011 ( f1u-i1 tm ) 4.02 

111~~1U (flU) I 

s. m1<il"l"1~ <~su ~ rnrn'V'l'll s~ r; ~ <iln rn'Yf \\ .r~., n m"l"'llr<il1W~"l"1lJ.ffu'" aum•tll]u~ ~~u 
1 i1<K1 UllU 11ff<il~ !i1111~~~'ll o~oBU.JlUt <ilU1mUU1 fi UUrlaU1101~\\ ii~n11Vi'utJ1~ 11ff<il~fh1m~~'ll <I~ 

' 
'iiu.JlU T<il mtl1vm fi uuri sm101~\\ ii~m1tli'utl•~m~u1um• hw'li mi1\\U<il'lla.J 01mh Gi s~hhil111 ' . 
fll111-J~~'ll s~<Bu~luus v n-h 3 tl su.llli sih 1101~ilm11tl'1vm fi uur;01m~ <~ii~rm<Kluf1 rnrn'V'l'll s~ 

' r; ~<iln rn'Yl'll s~ m~u1um11 f1 ~sua cil.J 111 ri am101~\\ ii'1Ji'ut11 ~ 11 Gl<il.J r; 01m~ ffii ~rm<Kluf1 rnrn'V'l'll s~ 
' ' 

r; ~ l'lil rn'Yl'll s~ m~mum"l"1 fl \1 sus ci1-J 111\\ ii.Jtli'utl1 ~ 'V'l1's lJ~~ 1'11 m 1!.11~ dju<Ku 11 u f1 01<il 01-J'll a~ m1 
' ' 

tli'utl•~ m~mum11f1 \1 au s ci1~ 111 
' 

7. m1'l1fl" ~-H t1 •~ i:111lim'Yi m-:.r; ii <il'll B.J 1fl~B.J 11'! ii BuB th.J 1 ~1\\ ~" m-:.tl1uti-:..J 
' 

llii~~~ nt11ut11~m~mum11f1~au s ci1~ 1 'h 11.1"1 l'llm"l"iin 11111rlUIJllf1U1101~1f1~<J~~ m 

'll s ~ n 1~ u 1 u n111 fi ~sus ci '" 111 ll ii~ n 1 •tl i'u !.11 ~ 1<K .1~ 11r; unll fi m1 01 ~ 1 f1 ~ s ~ r n 1'11 s ~ n 1~ u 1 u m1 ' . 
1 f1 ~sus ci1~ 11'1\\ ii~tli'utl•~ 1w~ljm•uu fi ntl•~ i'i11 ilrn'V'l 01~ 1 u<Ku 11u "l"llJ'll s~ m•tll)u~nu 'll "" 11r; un 

' . ' 
'im nnlJ ~'" ffl\\ n11'll s~ t •~~~ u.i'1 s cil.J 11ff<il ~ .1 u YJU 'j1lJ'llm m•tl.lJ u'Gi ~~u 'll "" 11r;un 'i 1'!1 nn!J 

<J\'1<11\\nWJJ s~ t '"~1u.i'1 s ci'"llii~t11utl•~ 
' ' 
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ot~1o.,fn• ,.,1t 
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'-v.~,,. (.""" 
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d • 
\\U~'j<JUn1111 

ljm11'11~1um 
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~1\lfl ffillll'l'lJ[),j 
' 

•Yi·~·,j'lJ[),jnl1 
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~u;:i St'i'-'UiO" 2~·16 

1><ii oot'i""'"" 2:>46 

]_:;<7 

ill mtlfi 20 u•~" bb~ll1lilf1uu•~ bf1"i1l"i m'll ""m~1n llnl1bf11i 1llJ 1l Vl" b ~·~ ;;, n11 • • 
t11'utl1" t~ tabff~"m11'11"1wmJ" bf1~""imu•~f1u1ub ••1 bGi u1nu illl 1.1;u,1umu 1u ~i1"11lunT;-

' 
rJl,jlWll "" b f1~1l"i m ffll.ll1n1'll n11o1tl ~ • n111'lloJlll 'll 1l" f1llU <1: b f1~1l" i m~ ;;, n11tl~ut11" 1 llbb .J •: 

' ' 
~ \1,11llJ n111'11"lll t~ uwii'Mlllf1ll fi ~ \1, bb<1~ ff1J,j1']l,jlll1~t11: ff'Yl ilmw b ril nu of1ll11llJ .1 1l 1tiwu i1 

iJm11'11"lll1l ci1"1r~lboll1l t~utlnff'Ylilmwm11'll"lllb r1lnu1u11lll.i1l ~ 11.1 
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1ul n~l11~11-18 i1hmrhnu 480 1-11Yi 

m1'111~1\.11alJLL1n1.1'~1\.l 12 ~u 'llrn~L~v1nu~tll)u1i~11-1~ 1 LLo~~ul)u1i~11-1~ 2 Hno1 

2.836 mYiLLo~1.r~u.:nuaanmhno1L~v1nu477.164 mi1 \i}~,f\.lil~m~m1o1L'Yhnu ~ 480-2.836 

4 77.164 mri 

m1'111~1\.11au\lia1u1.1'~1\.112 ~uHno1 1.28 mri •~1.1'~11-111-11aum1'111~11-1 ~ 477.164 

I 1.28 ~ 372.78 181Jn11'111~1\.l 

\ii~Juh 1 n~l11~1m~1.1'~1\.11\.11aum1'111~1\.IL'Yhnu ~ 373 + 1 ~ 374 1aum1'111~1ullia 

Lf\~a~ilm 1 Lfl~a~LLodm>~i1~1aum1l11~1\.lil~1.1~u~1\.1~1mu 12 ~\.1 
\ii~Ju 1 -luii~ H'Lf1~a~ilml11~1\.l 16 Lfl~a~~~1.1'~1\.11\.11alJm1'111~1\.l 

llia-lurrhnu 16 x 374 ~ 5,9841alJ 

h 11au1~iu~11-1 12 ~u\ii~Ju1.i'fJofJl\~\lia-luLrhnu 12 x 5,984 ~ 71,808 ~u\lia-lu1.1.1~ 
\ll111~~ 21 

d 
~1mmma~ilm ~1\.11\.lfJofJl\\ll ( ~\.1 ) ~1\.111-lvntn~1\.l 

16 71,808 32 

1. .1' wrm n11fJ l\ mn ~ .1'1 u-l or~ u1~ n au .1' 1 v 1 or~ m ~ \ll1 ~ ii a a" iJ'I!lJ dJ u-l m1 ?\ u 
q q q 'IJ q 

uam1n-l\ll n~udJu-lor\li'Y11~\ll1~ LL<i'l 1 \.ln11fJli\ll rr~ .ra~m1 Hror\liU1~n au n11fJli\ll~\.l ~ il1n1U~ 12 
q q q J 'U ' 

13, 14, 15,22 LLo~m11~~ 19 LLor~~ror~rmei'mJiia LLfiml'lu~au, LLf1u1vhuafmnor, LLf11-1m~li~1 , 
.r~Ju\]'iilvor1m1mLor~~.ru~um~.i'1u-lor~~HuuLfl~a~Lfl~aumh~L'h.l~m11~~ 22, 23, 24, 251.1' 
~d' 
~~\.1 

d 
\ll111~11: 



~m11~ 2Hmn 

lU ~ 480-2.836 

l-:1111 ~ 477.164 

g 
h!mih-l<iln~u 

' 
111 ~1mufl12, • 
)", .. r-.J\181-:ili~il 

22. 23, 24, 25M 

36"x 60 mn ll'111 

16.5" X 18 \'\ill lJ'111 

23" x 28" mh1 

1.,-'il~li••71•~·111 ' . ~111111 ~H .. .J ·~~111 

~ . 
"r-.i\181-J"m 1 m-i11 

"r--i111 w • u c-!'n G\1 .,- 2 .. r.J\1 

"r--imml~c\1 20 1[)U7\ [) 2 .. r-.J\1 

------~-- --- ---

5.93 U1l1~[)~11 

397,320 U1l1~[JlJ'l11 

5,562.05 U1l1~cll'l11 

I ,260. 76 lJll'l~ c I 00 

W'il 
' 

~11\lli~H~ctfli'c-:~ (4 J!111) 

4 m.i117imfl'1c-:~7ic111 

8 "r--i117imfl'-lc-:~7ic111 

44 "r--imicn~7ictfl'1c.J 

5.93 U1l1 

153.12 U1l1 

11.91 Ull'l 

1.68 U1l1 

(453/2 ~ 2261cU ,226 I 20 ~ II "f-i117ic~111 

' ' • .d II* 4 ~ 44 tU.J\I'ilcn~'ilmmc-:1) 
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4,899.936 9,799.87 

762.24 I ,524.48 . 
352 iiul'ion~ 591.36 1,182.72 

35,904 iiul'ion~ 212,910.7 425821.44 

438,328.50 

~u~u1olll~~~~~llll'io1u ~\l~lll'ifll\l (1J1~) 
' ' ' 

~u~u1olllm~111~~ 425,821.40 
' ' 

~u~u1olllm~er"~ ( ~u~u1oli~ ) 
\ ~ 1 ~ 12,507.00 

2. ~u~um~f.l~lllm~~1lltt~~~1ll ~111fum~ftmnm~mum~~1~1uihrvuud -;Jdilll 
' ' !i1U1rnm1~1~1ll'iio1u~o 8 i'11~~t r\1~uhiihhr\1~1ll~1m1mi1m~lll!i1U1rn \il~~u1 mt<ii~~ 

tf1~1J~ljvnXm1u 2 !1u!Jl)u'1h1u .r~~uli1tm~1ll'li11~Yn!m1uo1m~mtolll~1~1'1~m~"y\ 261'\'~if 

32 f1\l 155 1J1~ 4,960.00 

Iii' 

111' 

9. m1A1111ii'u1 

1111'-n 

\li1~1~Yi 29 bl 



~!l'l'll (1J1l1) 

.799.87 
<il'lll11ll!i"'IK~m1flli<ii • d 

<il'lll11lbllhr1'1l (U1l1) 
' ' 

<i11ll:J1lqJ,Jl1 (U1l1) 
' .524.48 

•hhJiih - 3,522.56 
.182.72 

5821.44 

.,; 
fill!i"alJ1!q)1 1,210.88 -

fiTl !i"<ill11-:HlellJ - 12,507.00 
' 

8,328.50 

".:' 1,210.88 16,029.56 "~m!i"'ll 

) 

0 
filt!i"'\K Un111-1l\<ii 11m.Jai'1 b~.J <J~q)~a~ ~11l11l' <il~a~i m~H.J a-l'll filtoiunl!flli<ii.Ja-l'll 

' ' 
filhJiih !3.761J1l1 16 •<il~a~ 3,522.56 1J1l1 

.,; .; 
fillli"a!nlm 4.73 lJ1l1 16 1m a~ I ,210.88 U1l1 

' 
mmr 

9. m'l'fi~iil'~>l1'1>11i1ll'IU'l!J'I'!.r~mnl1'm..l1~ 
' ' 

'I'! 61'-:m11u7mh~ m~m'llm'l'l<il ~au a rh~ • 'h 1'11m1!i<ilfi1m m<il'lll'l'll ~~'l'!~<ii.J a-l'll1<il<il~ 
' ' 

<il1!1~~ 29 uo~!i"1m!mhml'l1mWh'lllm?i'1ll:J1l.i am.h ~ l<ii ui'i\J11m11u rn~m~m'llm!•<il ~au 
a ci1~1 'h1 Vl~~m~ul'llm!•~u11<il<i'~<i1111~~ 30 

<il'lll11l11-:~l'l~<ii.J a-l'll <il'lll'l'll.J a -l ll( 1J1l1) 
' ' 

<il'lll11ll !i"\ill11-J<i11-J 425,82 I .44 
' ' 

<il'lll11lfi1 "1-J-J11ll11-J<ii1-J 4,960.00 
' 

;o.oo 

<il'lll11l~1l!i"'!Kum1flli<ii 
' ' 

- <i\''lll11llh l!i"'iKU<ii-J~ 1,210.88 
' ' 

- <il'lll11lfi1t<!'!Km•1.hr1'1l 16,029.56 
' ' 

11~<il''lll11l~-J'I'!~<ii.Ja-l'll 
' 

448,021.88 

<i1111o~ 4.29 uo~owunuJ,YIIJ~1um~u"Jumnl'liivumhoL'h,f,YIIJ~@a"J·uM!Nmn.Jfw.ho 
' ' 

@mnmmmhul-1~~ 71,808 iu@aiu 
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" ..... ' "" <iiul'lu~mnh~ (l!ll'l) <iiUl'lUl'l-:11'\lJ<il<ilalU 
' ' 

<iiu 111-1 li!<i11'11~<il7~ 5.93 
' ' 

<iiu 1'11-lvh tt7~~1u m~m ~ 0.03 
' 

<ilul'luvh T<~i~m7f.l\\<ii 
' ' 

- <iiul'luvh Ti!i~mfi 0.01 
' ' 

- <iful'luvh Ti!i~m.h~u 0.11 
' ' 

~1ni!lJn17ri s mm7l11-i1ml'i1mu<ilul'lur<\\<iinm'll~ilmil ~~~ t.r.r~d 
' 

<ilu1'1U7ll-11'1il~tl1'u1.h~'llil~r<\\<iinm'll A ~5.93+0.03*+0.12* ~ 6.08 JJ11'1~i11'1lil~ 
' ' 

10. ~i'lnl'!i'lnm'h)!J 

~1 n r< 11 m1i'in 1>1 iio~tl1utl7 ~ n 7~1Jl um1rh~1 u 'll s~ m:u lUn17t 1'1 ~ illJ il ci1~ ''h Vl1 ill-~ ,i'~ 
' 

m7i'i nN1'1i'U 1'11-1 ri1 i1. Un17f.l \\ <il ,r~ ri il Un17U ru U7 ~ t\11~1'1 .r~ n17tl1'utl7 ~ !!1m 7!1 i!7U f.! il n171'1<i11l il ~ 
q q q . q 

1'1 .1~~1 nm~mum7!.11'utl7~n17f.l \\ <il T<il ~111 m1tm~u 'Yi ~u,i'~ri ill-lito~VI il~ m7!.11'utl7 ~ n 1~1Jl um1 
' ' 

1. ~1nn11~n1>1 Flow Process Chart 'llil~m~mum7tl'l~il1Jilci1~i'hriiluuo~1'1il~tl1utl7~ 
' 

VJJJi11'1 .r~~1 n m1t11'utl7 ~ m~m um11~ ~:m~'ll il~n ~ m7l-l ""~ -E-, t l-1 ~ m1l11~1u~ oil tl-1~ 7ll-l,j'~ 
' 

~1muV11Xm1u'll il~nnu•um7tl'l~ilu il ci1~• 'h'll il~r<\\<iinm'll A o<ilo~ iio:<~1m7mti!<il~ 1.r.r~<ii171~ 
d vd' 
1'1 31 <ii~U 

ihm7l-l ih~uu !.11'u!.l7~ 
' ' 

m1tliju'1i~1u 0 84 .ffU<iliJU 38 'liu<iiilU 

n17'l!UV1~ Q 65 iU<iliJU 30 .ffu<iiiJU 

n17<il7l~<lil1J D - -
n17~1'lh n 13 '11'1-l<iliJU 3 '11'1-l<iliJU 

m7~<il•nu \l 9 ozfU<iliJU 3 .ffu<iiiJU 

7~~~1'11~ 147.75 W<ii 67.63 W<ii 
' ' 

ilii1 ( 1'11-1- -E-. tlJ~ ) 11.76 4.02 

•m~1u ( l'lu) 2 I 

Gl1'i1\Jr\ 31 LLfFil.J1hmnmw~.f,[JJ,tn11ril.nWiierfJ[JJ.JU~::..J/u·iuwUnnutnn Flow Process Chart "JJD.J 

mzmumnni1aJJm.hJtf?riauuo:YJfiJ11flJ1..11J • 

2.' 

risuuo~VIil~n· 

~11-111-1 32 1'11 

i!~~uth~lJ1lli • 

3. I 

!.11'ut11~ T<ii ~n· 
' . 

Vlu·:h <iiu 111-111 
' 

il~~uu <iium~ 
' ' 

ulJri1-i1mH"t 

o<ilo~mnni'H 

<il1~1 



111'1) 

' <:1 too ~ 
81"L11 1111!3.11'1" 

1uf.l•m1l1~•11" 
' 

.u•~VI «"t11uu•" 
' 

~11'li'113.1" 113.10'" 

.Lo\il"1.1.1"~111" 

J 

11.1 

11.1 

\.1 

Ll 

'" 

'Jcess Chart -p€J.J 

2. Lri 11'1'11 mmJ181J L i1vmh~ ~1'1TI !1111 n11f.l ~ ~ ~1.J.; 11'l1.1 '1111" m~lJ11.1n11L ~ a11u 11 ~1" L 'h 
ri 111-ILL!l~VI t1'"m1tJ1'mh" L~ 8n111 'Jl'L~~11"imL rh L~ 3.1~11.111.1 16 L~~11"LLt~:~11.111.1l1Um11.1L l'i1L~ 3.1 

' 
~11-111.1 32 ~,. l11J11mvVIt1'"u1mh"m~u1>~m1L~1111u11~1"L'h 

' "";)1.1u1~mrn 64.76% o1m1mLo\il"L.i".J'"~111"~ 32 .J";i • 

43,584 ']),..;1111-1 71,808 'll1.1.;11l1.1 

3. Lri 111'h n11L!J181J L i1vu.i"1.11'11.10'"VI3J\il.; 11l1.1'1111" n1~1J11.1n11L ~ 1i111J 11 ~1" L 'h ri 111-ILL-~VI t1'" 
' 

u1uu1" L\il8n111'll'L~~11"imLl'i1L~3.1~11.111.1 16 L~~11"LL·~~11.111.1l1Um11.1Ll'i1L~3.1~11.111.1 32 ~1.1 il~ 
' 

l11J11.i'1.11'11.10'" VI 3.1 '".; 1111.1 '1111" n 1~1Jl1.1n11L ~ 1i11u 11 ~1" L 11'1111" m 1u1'u tl1" il ~ m n n-11 m~u 11-1m 1 
' ' 

llil ilU1.1 .i'1.11'11.10'"VI 3.1~.; 11l1.1il~LLU1~1.1~1" nu f.!• ~ ~ ~ ~1.1.; u1m ii11" il1 n .J1.11'11.1lo~ m" \\11 "f) 11.J111• iJ 
~ ~ . q q 'U 

u3.1~u1m HL ~113.1~m1u:i1.1"11.1 ~"-'"~ •1li.J1.11'11.10'"V13J\il.; 11l1.1li'";j,. 11-1'11 rn~~ .J1.11'11.1vi1Loli vntru 
q 'U , , 

"'"""3.11nn11~~" o1m1mLo\il"1.1.1"'"111"~ 33 .J"d 

.i'1-ll11.10'"V13J\ll.; 11l1.1 .J1.1l11.1'tl"V13J\il.; 11l1.1 .J 1.11'11.1 'tl" VI 3.1 \il.; 11l1.1 
' ' ' 

(1J11'1) ri11>~tl1'ut11" 
' 

(u11'1) V1t1'"u1'ut11" 
' 

.J1.11'11.!lo~m"~'" (11•iJu3.1) 
' ' . 258,453.12 425,821.44 

.J1.11'11-Ifi1 LL '""11.11'11 "'"'" 4,960.00 4,960.00 
' 

.J1.11'11-Ifi11olivm1~~~ 
' ' 

- .J1.11'11.1vi1Lolivm~ 1,210.88 I ,210.88 
' ' 

- .J>~l'l>~vh To'li'vuu-.~>~ 32,651.52 16,029.56 
' ' 

.J1.11'11.1'tl"VI3J\il.;11l1.1 ( 1J11'1) 
' 

297,275.52 448,021.88 

4. Lri 11 L t11vu L i1vu .J1.11'11.1.; 11mb 8'1111" m~u11.1 m1L ~ 1i11u 11 ci1" L 11 ri 111-ILL • ~VI «"u 1u u1" 
' ' 

1'11J11.J1.11'11.1.;11VIU18VIt1'"m1t11'ut!-.""'"""u1~mrn 10.85 % o1m1mLo\il"1.r.r"~111"~ 34 ' . ' 
~.t 

'""1.1 

---------------·----. 
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l'lul'lufil hri~m1~~~ 
' ' 

- .lul'lllfilT~i~m~ 
' ' 

- l'lmmfilL~i~m.h~u 
' ' 

l'llll1\l.!eJ1'1tb~ (1Jll1) 
' 

rioum1ufu1.h" 

5.93 

0.11 

0.03 

0.75 

6.82 

' 
5.93 

0.03* 

0.01 * 

0.11 * 

6.08 

V111l"fi 34 uw~"Junu.!aMU?tJ'I1B"m:tnumnAiiauali1"L1?riautw:Mil~tffw.lH 
. ' ' 

(M311/JLM~ 'L!il'~~{)~,)unuflf!~fi"HiiJtff11tf1~n1<1J?Un11LAfl811Bt.h"L1?} 
' ' ' 

1 . ill n m1fimnl1u'l1 ~1lJ11nufuu1 "u1:;il11 rrml1m1t1 ~ ~'11 o" m:u 1um1~ ~ >~ LLuu m1 
' 

Lflllt~utl~l"L'h 1~~~-~~~Lvi1J:ffuu1:mrn 64.76% 

2.Lrlou1<ill'lrrml1'11tl"nl1~~m vil!:ffu il<l11Jll 11lm1no~l'lul1ul'llmL.-""l\l 0.08 Ull'l 
' 

LLo<filL11'11'~m1~~GlG1~G1" 0.66 1Jll'l n~ol111'!11'lul1\l<?ieJ1'1'1b~·~·" 0.74 1Jll'l.!eJ1'\1.b~ .r",i'\l 
' ' ' 

11llJl1n 111u11'1111'1 ;"ill nn11ufuu1" 1 um:u1um1~~ n ""'Jllm1u1:n t~u:ff u .-J.J~ucilu 
' ' " 

~L~IlmeJiln ff'l'll ~llfnl1Lilll eJlJ eJ ~l" L'h l'llll1\lG1G1 o"U'l:lJl rn I 0.85 % dl eJ!iG1 filsl"nl1~~ ~ 
' 

15,600,000 ~u.!oil l11JllilllJl1nl'lul'lu11'1il" 11,544,000 lJll'l.!eJlJ 
' 

12. a;u~ilnT>iilnN11il!.l 

1. illnm1finNll11Jll 11llJl1no~l'i'ul1\ll'll\lLm"l\l 0.0793 Ull'l , filL11i~m1t1~~fl"r\ 
' ' 

( filL*m.mm) o~o" 0.0194 1Jll'l LLo<filL~i~m1~~mLU1~\l ( fillYJYllLLo<fil-i'~G1l'll"eleJlJ ) 
' ' 

G1G1G1" 0.63761Jll'l n~ol111'11'1'1ul1\l.!eJm.b~oG1G1"inn 6.8208 1Jll'l.!eJ1'\1.bm1'1llmJil~" 6.0845 1Jll'l 
' 

.! eJ1'11-i 1 ~ ~",1' u.lul'lu.! eJ1'11-i 1 ~ 1 um:mum1~ '11>~'11 o"'lllm1u.-: n ou:ffu1u~ucil\l~ Lo Amtiiln .&'1'11 ~ 
' . " 

'Jllm1LillleJueJ~l"L'hm'lo" 0.7363 1Jll'l.!eJ1'11-il~1'11eJu1:mrn 10.79% 1~~1'lul'lurlo>~o",fu11'1illn 
' 

nl1U1:mrnm1illn~om1flnNl 

2. ~llJ Tmu fu u 1" u 1: il11 rr m l1'11 o" m:m u m 1 ~ ~ >~ ~uci1 u ~ L" 11m o U n ff'LL uu n T>L flll o u 
' 

eJ~l"L'i'l'lleJ"m.-finNl"luu.-:mrn 26% 

13. aiiu.-1!.1~ilnT>iilnN1 

il ilil uu n1101 >~ 1'1 \ll'l um" eJ >~ ~11'1 m11J L iludJ11'1lJl !.I'll eJ "l'l n eJ ",) m 1111 ill m1fi n Nl LL "" 
~ , ~ q • 

d < ' d ~- ~ ,y ~ 
'Jivoth"mnlJl~ l'lneJ>~~l1'1nnlJ 1llJrl"l'lneJ"Ilm l'lnu1<Ll'll'l mm.-l'lnBllil~f\1"\l lJ 

q q q q 

1~nu..-:om1LY1 
' 

Ui1<LvilJu1dlr 

m1ufuu1"m 
' 

.! omb mw: n 
Uililuu11'1ll1'1o 

' 

nT 

mh1LrhnuLi:J 

ll\l'llt~"u'1li11 

h""l\l 1 \lnl1 

"l\\1'1"/eJ~h~i< 

Li'i~il1nm1h 

<i'm1'1ol1um1 

ufuu1""1uu~ 
' 

""'"" IJ'< 
Ln 13lJ )j l1ill\l! 

'Jiim l'lrn'l'l~r 
' 



~lV (lJll'l) 

1r1J1h-:~ 
' 

3 

i* 

* 
* 

8 

1-:J-:Jl'\1 0.08 lJll'l 
. ' ..... l: \ll €1 'V\1.11 V \ll -:1 WI! 

u~tmJ:fi'\Hh'\.1 • 

' ""' d 
vm;t-~o\llfi-:Jl'l 

~l'll-:Jel!JlJ ) 
' 
;j 6.0845 lJll'l 

l\llntl;:o-:~ ,fl vi"~ mn m:munTH fl ~ !llJ !I Ul-:J 1 'h 1 \ll m1l m ;~mol -:Jl'\.1 ll-:~ 1 '!! um-:~<illum;• GJ.i''\.ll'l'\.1 
' ' ' 

u": 1 .yj l!U1: ftl'lli mw'll !1-:J m:lJl'\.lnl1\ fl ~ !llJ !I Ul-:1 1 ~1 1 \ll v 1<iJij m ;'li 11 l'l fl iifl'll !I -:1m;~ n Bl-:Jl'\.llJl'rh 

m;tl1utl;-:~m:mum;• fl ~ !llJ !I ci1-:1 111 1 \ll vl' \ll t-~ o'll !I-:Jnl1~nBlii v !I !I nmm-:~ <ill \lnl1o\ll'll !1-:J .i''\.ll'l'\.1 
' ' 

Iii m'l\h vuo:rill'l '\.l\llu1:ftl'llimwm;t-~'i\\ll1\ll v H;:uum<ii1J!lilfi" TOC 'll "" h-:~-:Jl'\.1~1 !I ci1-:1 uo: 

n~~uu 1<i\'ijl'lol v ~ €1-:~ffm1<ill1lm;~n,.l•vi"ll"' t!u<illum;•\ll.i'ul'Ju 
' ' ' 
~ 

14. 'lliHl'I'I>!H\U: 

m;tl1utl;-:~-:~lmlll'~:~ •'il•m"J!Jijtl;: 1v'lfU\ Vi V-:1 1\lln\llllJ nl1jjijm;'lil1t11 oTI€1 Ul-:1~1-:~i-:~ 
' 

u.i'ln\ rhnud'Jum1o-:Jl'l'\.101-:JU1-:J 1f'lv1ll1<i\'tl;: 1v'lfUdJ'\.Inl1\ll !JlJ\\1'1'\.1 rr~~:'lil1u1'lliifi El WUn-:Jl'\.ll'ln 
' . ' 

fl'\.l'li!I-:JU1B'l'l ~-:J<ll'VI1uluh-:~-:~l'\.l!l\lloll'lnnllfi!l ~lvlJ1l'll1 'l•nm ~l'VIUl-:Jl'\.1 fi'\.1-:Jl'\.ll'lnflulu 
' ' 

1;-:~-:Jl'\.1 1 um;tl1u tl; -:J-:Jl'\.111' '\.ltlll'll n 1ll ij m;l1lmllJ 1 'li1l ~ n'\.1\ U'\.IEJ cil-:~ ~1:\'1 il-:J r1'~11l m;t11utl;-:~ 
' . ' 

-:Jl'\.1 \'\ "l€1 ~l Vil <il m;n lJ ~l v !.15 U~-:Jl '\.1 'VI"i€1 ~l Vfl \1-:Jllliill' n ~: \ n\ll il IJ!l'l l~ m olJ €1 il IJ!l'll ~;j n ~lllJ m: 

In \ll~lnm;1!Jfi €1 V V €1 lJti5u~\llllJl'I"J!Iu5u~ m;1!J \ iJu1tJ \llllJ-:Jl'\.1 ~1.r11-:1 11l'I"J€111ll ~~n \llfllllJ 
.i'm \'loll um;tlfutlml'\.1 ~;jti''\.1~-:J~l\U'\.I.i' €1-:J HVI.i'nlJ'\.Il>V~lJ~'\.Ili ri-:~ Hm\'nifmmrh l<ii ii~:l11m1 

' ' t11utl;-:~-:~l'\.ltl1:ou t-~" <ll 1 'i~ uo:ij ~m-:1 1 um;tl1utl;-:~ nll-:J'llll-:1 ri-:~~'\.1 
~ '\1 ~. 

... A 

t €l miTHl1 \l Eh'l 

1n1>lJ Vl~WJUUIJ!IJ!l'*Q"· 2537. m;i'\mtl-:Jll-1. omuumfl1u1othl'lflJ-:Jflommri' 

i~\111 ~m'Yiol'lR uo:m\1:. 2524. m;i'lnlf1m;rh-:~lu ~m•-:~mmlll'llil'lvlt\'v. 
' ' 

l'uiv i~11ii'lf uo:ol1flu 1GJ'\.II~!Innlu.2540.m;'hi11l:t1'iilmma\>ll'll'VIn11:JJ u11:-:~uti;::JJlm. 
' ' ' 

< - -~\'lliil-:JmtlllJ\'\lll'l Vlii!V. 
' 

11#fn&i 'YllJmuu1'1. 2544. ;:uum;u1'VIl1iil'lll'l'lln~m•:JJ. 1" 1!1i'ifl: m-:Jil'lw. 
' ' ' 


