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1.1 ~1f.I~:::LiJf.lflf!lNftfl-eaJt:LDft1ll 

1.2 LL\J\JLtiLfi'IJ£1111'11 

1.3 tJ'VIiltn1J 

( 1) ~Lfi'IJ£111fll1;liis.~~tl1t Lf.I11YoJ11Jnu 
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(1) Uqj;JL£10fl1,ri1Uil1 

(2) U'ty;!Lana1,ri1u;l 2 

1.5 LLtltlfl1tluqj;l11f.lf£ltl'l£l~\n1f.ll\1qi 
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fiiN~01'UI011L iJ_.11841f8\J11ft1 1tastl1Li'JU01nl'J1.af8U:Jt.atl~1J&4j'*N&11flt1 
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11fll1";e'Uiv.aeti"S:sn1fl.,,~miuruM1fll1~m1iMI&nristm1'R~'WNI11fll1 
~ . . . 

"1flth1fl!)fi8fii~011llfl11L~11fll'lfiw,..&\~.,..,iJMe.tt~1flt1 

·hiJ,LftU811t'I101:S,;1fl11S'I.Ufhm11fM114011'11ffttmfll1tlfh4L~'VI'21'*111ft 1.3 (2) ~ 

n112Jm1, Lie11iin11n1=ti,tiu~ofJun11ffrn'Ntl1a.,..,'lflnefi~.utlwm.t ft011Stt'mlfl11, •lfn~e 
'U'IU811t'1111tl,fU8801Q1flfl1"SLfJUfLalle1'lfii1UI\hln1ftJ1!i4afUru811flt~f'l11~1 
mt11Yit11&rti~IW~11N1fi4L~LftU811fii1MM1~fi4"1U L1WMOIJ:fl1"Atm1.,'*1il"'e\whfut"a 

11t'l111t11fuLfJuf«lit'111U'i1uiieLf1Ut111LfiW"&fl'l1W't11011'8~YI'N111M,~LfluftLbJ\Gft11 
01Hhfl4flet11 

fLetU811fii1~Qnifl11fJteeen•1nn1•nfJ,.uifue11fii1L1t11f~~'tLflu,LitU81,..,ftii 
r.tetth:s lt~-r~1l'11Un1JnufUtue11fll1i1J cu i'utl,asn'Wfe'll11fll1~;mfJuf'itU811ft,tn,_,;,n,,tNt.ftwn, 
fwn1~m1u.~11fll1eth.-c.fJut51111 81't~ttntl1•hitA4nth1"8'lliM1W~141l'lfJ1u 3 1u U'UU.~\J 
LLf4't1flfiiNifl11Un11ft't11N1Nfln111il~VtpiMMtN~W514\~8tLfN~ 

fllcu:sn11tJn11L~Ite'U11fll1 •••~l'U!.It1Je11fll~11ml•mi-lneh1 
f'»~ cu fe4VI~...W..•tvW <IIH 179 &'lfm 1 &. 1) .,.,._,~ 
tuM 25 W1NI 2557tfuk-., 15.00 11. Ltdv\\1 

n11~1J~1cUfl'UJ111fll 4 · eeuwfJuL~1\liin1ftfl1ti11S!tiS!.ltntl'nL\JM&~t'UUN&11fll1 
Liuu."tlMn1ts"1'l~~11tU1L~i101'S'IJ~1ti11SfJIL1fl1i4flfi11uLM11hrtnm,_'S~~ u.ttts\umdl 

;jtJftft011SYI11~~11N1L~Ui1tJft\JthMWMt8"'~G'SN U.Loki'lf'I11V048nn11LtlM&at\JUfU&11fll~ 
fi1L;j'l.lfl11L 'IJLLt1'1 'tiSLfJ'I.I'IJ11S LtiWLLtlYI1~111Jfl118th.aei4 titJ~fl'SI,."S1-tilthu1fQtifltloo11LlJM~t'UunJ8 

,,",.r~nei11lfll 

s. rimn~I\W11~ 
5.1 t um1etS\J11f'l'l4e"f~if SJ"1'5~1Cl'~•~~,,cu,,1fll,,'»t 'Ww11M'~A'e~Wu 

~'U\J1tli1NihA'iUe~ 

5.2 "1nfutue11fll111tl\fliittCW&UJU'IWQnA'e-'Wfe 2 ~~1Ufl11LfiU&11fll1 
'WvnA'eU1;a Wfii1'Ua1Utnufe 3 ";e~utfl&~&t&\J11fii1WQAI&*'1ufe 4 wT1 fii&Wflniln11L ilMJe4 

luLftue,1fll1~:s 'Wi''Uii•,,cu,,1fll,,.e~~LitUe,,",,18,f\l L1'Wfi~ufu'Mrt.,,Mt1eiM*""ihtt~mleme 
~fi'Wtt1ft \\J~1m1eu L1J1J&~Lenfl11etetJ11fii1\Uft1uibl\;it,,~.,mv i4ifw.,.,~tun'Stlih11N1i.oMU11tffu 
\J'SIS Lt111U"tlll"1iYitJ1lfJLthli-u 

5.3 2J"11YI~1It1 ft~1UIYifb.m't1'SlU111fll'l118~UCU&11fll1 LA~l»ilfl1~1t$'UJI1.l-lll 
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1. \1ilJ11n{)fefL11\&tJt1fit111trtf,.tumv'ft'v1SM11Q\111fit1l41elv•nJ1U 
011WLilflfl11it8\J11fll111&42.1~1il'ftJ11fJ 

2. Wntefl4m~~--1~UNt311fit1.ethMefJ1.mJ .. ~\u 

3. Lftuet1e•ef1flw.nth•lumL'iwlrirht1\Mbat~11fl~...,. 
a'lflqJl1;fliBiatvh\iLnftfii')1SJ~LWUWJLtlmJ~811fll111tf~ 

4. 11fi1~LINei'Jn1'1ftftU M tJs.t w\\11 LlJhU&tJM ~1fll1iM' 
et-3il1Eiijtl,tJYtfsmhriUM1(n1ii) nmu\1 . 

5.4 tun11i~t8un11fltlU11fll1't1ab.n11m~, ttU#m'hln'rAlJMe4aeu11fll1tf;s 

1mTI't1El1el!Jil~ifLftuEJ11fll1fLL~ft&L~~~~-1 flll1ft J1~efm~~CJ1-thiA~M.,-UfLIN811ft1\li 
1J~1i'VIv1iviiiYtBfi••wfu,1fll1mawvhl'llfU1M1nw\'nJ1ul4mh1biiM•~WQMtlf 

5.5 1Jl11il'fEJ1itJvtt~\i'iohiit••wi'u,1fll~ l1ie1'lit~1fll,,_ ~1e,1fll'lfiUiue 

~-3~flinli una:&1filWCJ11W11ften(elu4'N~~'WI ~&unt1•11Eln11'1ritn111n11\ft mee1•eminn11 

fla\J'nfll1l~tv'la.mCJ11N1fA4e\at~ln.LLfiCJa:it11an U4elJt•'WH~111ff't11\~~llae 
'l1L flun111fii1J1Jf>411~1i't1e'lel'EJL rluL~1J1fit fL8'U811fii1UL;EJnfe.-fbLif.fwretA~ 1M nanf...,.,TSlW'llv 

CJIWCJ11W1Elnt.ftnn1'SeltlU1'lfii1\Lal8-3l't1~LIN811fit1Lflufi{441'U W11CJIL(J'Uf&.~tUtrS1fll,t'\lii'un11Wen 
~;8W~fi11J ~10iJL'MflN~Lftl\li'l1011Li'I1J811fit101~1011lfltJW'!CJ~ft L1i1J fl11UN811ft1fuLfJ'UL~~tlLf 
..I .,..,. "'I PI ., 
~81Jfl~fllfll8il'UJJ1&111JEJ'S1fii1UVI'UL lJUfi'U 

5.6 L1Jfl1N~\J110i)fEJLitCJCJ1411W\~1nn11Lilfll1f84ft8\.111fll'1'hfUNe11ft1tfi1W 

\lifum1~fiLfttlflfi1JJitllitht:fl1fll11tJte\1 fl111fEJ 4.6 L~11fll1fl~'ttJWi'Wfl'u.,-u,IIMl11fll1 
"S'ltJ~'U w 1'uth::mflttteu-s1flt'l\ll;eLfl+ue"S'lflt1;fn,c'tt1m"Stl'u\f1un11fM1,..A11\11i4fu-s'lfll18fhnfJu· 

6111Jft11J.fie 1.3 1J~11Yiv1ele~jjtf1U1CJitCJci~t11Vtefutue11fnMit~a\A'!'1Jn11Mi.lenl-tmh1&8n~1n 

\.hl'.mfii-,1Elf8fi11J fEJ 4.6 LLfti~11'VIEl1elEI'll'.fiCJ11W1Mbn!tf\IN811fit111tf,f~~1\J 
t un·uili~ wm\Ja,.n"S::'VI11~WCJ11W1~ i4ui1m1tsmim ilft1Je.a t1JUf\le11111«llifi1L,VU\ lJ . 

LLa1.l'.L fJu\11:: ltJ1JULLO't114111Jfl11&fh .. 4 'I.JillO"SI'M'NilintlCJf.fflLinn11lil"\'UutU911fiiWnti11 \il 

6. n-mhf¥V,4'e~e 
6.1 tun"Stll;f~'Ul'.n11fltl\J11fll1t11JJ11mi4JJ&UifttHLM"SUtnu 11111tu 5 iu'tt1n11•8-3 

'VI1-31-mt11UULLfiiui\,f1.fiaflnade ~'liYIEJ1ftEJttfit11W'lfMt1'it>ftmwLflu"ml'fi-.l'f'Wn1ni'lllycu1mA' 
6.2 tun,~~::m1fletJ-s1fll1Wif11J1~ifue4tAmumun,vtu s iu~,n~ 

't11~1'l1Jn11 ~;() L~i1Wfi)Jflt11(ft,hU8flflitfLflul'l11de ftW 6.1 u•••~n·"'-r•'1"n1111Ui!itmhiftlU 

1m11Yit~'litJII1ElL'U 5 

1eva::i1 (5%) ~e411fl1~-nteritftil\J11flt1LilisJ~1iYIEJ11t~ifftilet1tu1Juwhlqrqp tatH.i8Mllllm 

'"' I ~.-.~'a..! "·Ia"' mNtltJ14~tl\u.w 
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(1) L~Uftfl 

(2> L4 ... ~u,..,,,;,.91VlfwW,.,,1"tJ1itJ t.tm~tl"cw~·ufwmsrleu 
m!11iu'WLnu 31umm14fl&mm111m'J 

{3) Mu~leJ1\J11fl'U'"'U1Pn11l18l'Uth~LWVt'l»fi tnW.n1W~ 
(4) Mu~lsl11.ln:n'U4fi&4\J11WL1'U'JUf.!11tii1Mfl1~li.UuLt1flt\M '141~ 

LlU'l'UM;su;~Ll'U'f'UMftflYri'Yt6.iltffu&'f'\11fltlWU11SflflUO~fl11Ll'U'!'U Ltt>mnt~ Uft11U1tl~fl41 
..f1tl'Jtn'Ufi1SJU1tfl1fll4fl&>~flti1"11UM4\J1t~LWILt1fJ f.'lkfdm'Jvu\fih'U1'Nfl1wi"H 'l YrMUu.t\'1 

<s> wumlfi'I{Ju1Etl'MtJ 
'Mftfltl'J::nud~t~~U\~MJwa.etuifVIl1fJ\'U 15 1'U WA'tl~1fl-1''U~Cfl11 

aau11"1 (q4fl1f.l) Wu~1nfettnW'Ut~t'WityCV,f8'lJ1eui1 

7. 8ttni-Ni\J 

Phtlf\Jfi1SJLLtJtJiltycy,4e4fl1fJloMfi\'Uit\11f8~ 0.2 ~8i'U 

8. fl11i'Wml'Ufl11dTfMimri84 
f•u::n11etatJ,,..,,i .. l~,Y,fsflntt·nfluM1l'~as,.,;s,Y,fq,OJ,t,•,un\JSJM1'htv1ftJ 

LU\'1ufin"'w ~=f1~f'U\J1t~nuf'l11m,1~t~nmtN•~""84Mtn~,tJYimttfus~ 1 il uoo~~,n~ 
i'tJSJeu 1fltJa,,e~J\a4;'U,~m11iaSJuwunt,t..nfn,,l.iM.-~SJil1tJlu· 1 iu waM1mu«l~fuuf.a"112J 

v ' 

'll1(fi'Ufll1;a~ 

9. fe114'nlhl\un11Ut\181'lfnUCh 'I 

9.1 UI82JM1i'MtJ1atJl-'i"Laeo4LEnJs11",,,tJ\~tlfL fJu~tJ ua•llttllftd'ea..,.,,.,SJ 

ftsu,,..,-,4aua1 li'1f'U1tJ~t~f1tNi4'M;au1A'"a~"nil11LYw1~1nfi1-atl1::LYlfltLIM1le.nfutteei1~;;,mt.ttm14 
L ;a\ 'ULi'U'M1~flij~;il \ 'rtfJL~\18~ LLfttft12J1'Ult\fu; fl11W~ 'l«tt12JilfJSJ'Uft;i1tl11fl111'rt11'"'1l'U1flt2JU1Cfl1fll 

rhMu~t qLetua11ft1f>~L~uf4U1tJ~t~"a4\Jc~"'WnCWJ1tn1i'ltJm1fiwSJm1?nW'UTI Mif 
( 1 > u-f-1m'Ji-1 M;a \hi~'Ve.nf4'n,vlfnifl1L ;;111,,1nth~U1z1Mfietf·nln-11\l 

"cu::m'J2Jm'Ji'i-1Lft;1m,MitJu1in1tJlu 11u utJ~u.ti"iftu,t~imef"a~~,nii,4\J1z1~~"t>-nfulfl-1 
'lhL ;;12J1LflfJYI1-lt. ;8 \ ULiuYi1ritiit. ;at 'rtfJL~'Ua~LLtti1C!12J11Cl titfln11f'Ulfl\l llft12JiCfJwfl1i1fl11fl1::YI11-1 

"t" ,. ...... "., fii2J\11"2JU'Jtfl1fllfJnL 1\1 'M\J11fJfl &.fltiL 1sau "" 
· (2) ffln11LfA-1'!1~M8'!11!Ji.4Nh11J11'1n'tfttJL1slYitJ ~;e ,;efU1hi1.1hnNnfi'U 

L;aL'rttl~1nfh~thzntfii2J1V4'll'JtLYrfiiL'rtfJ L u~o~.•'""''m.,1 

l~U11fJna~,a4,S:u 1~ttJL;a~uttilt1iL;a\'Mv ;~~~«84\A'i"lle1ftV1tt1'tiu,!unau'll11'!flm>4Mt.1eiu 
"".!f. ... 1 al 11 

'·\' T ..,. ""' 4fla4'rt"JJ2J\Ifl111fl11fl'Jt'rt'J'Hfi2J'U1ftSJu"ll1fl1fllfJnL 1\1 "l'I'U1'JYJfl~oNJL 1ail'U 
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I - .. .. 

i'I-3Li'I11Jfl11W1aJ,_fJ\111 

9.2 ~Li'l\lfl11fll,..um'liWJ1is~enu.Mw·hJthiCU1111~trleema-41l1fJtUL1fl1h,~ 
,,~m,th~-u"i~,=~l1tuia 6 SJ~1'btv1ft'va,~ift11W1L~un;e"t,.;,,.tfft~,,e~i'U(a1il) ,,~fj)= 
'W~11aJ1 l iL fJu~i{-341\11'11111tL iiV'U1.1il4YI1.n~n11 

9.3 SJ'M11Yiu1ft'fJi'I41\I~YI!ti~•HLm11LiliL~SJL1eu\,.'M1nt>th'Mutttu«'V&V1t'sl(Ju'bJ",SJ 

fii11SJL ~,f)~l(,'ll'n41Ufl'fJm''"fJfl <a1ii> 

ltJJ1fJLltf! : ~~~\lfll11SJ~h\1~1.1ilWLflfli'l11i'lil'U11fll1 -.,JStl'e~L fl-ufile1\11' t-um'St11UAn11SJlU\11~84\J;W 

'M1e\11~~\1Jt1U'M1fl'U;-J\1i1SJ~1;4Lfluilii~fllflfl ~fl1Un1dl'Wi'11SJ11aiiA.fl1.1ef'ULSfltl11~1fJI'IUL&4\#I 
e 111 .... II I -~ ."f. .. '1- tt.

1
,.'(.f • ~~~.t ,6 II -!it I 

i'I1SJ11(l1Jfl'Ufl1\11-., 1. 'Mfl1111fl11El\1~18~1\ll'f1 &Wyfl41\lf11Ult\14fll\l ~.r~L u ~"1L \1\lfl"n~YI'U'fl Ylt\1 ~-mAlliE! 

01 II al wa o .. .. •.. \t t ~ ~~ ' .1, '!1El1'\JLflfli'I11~YI\I~tflfl41111lJ4 l)2JQ\JIJ1\119mi:N11J d1J1j01JSJQ11dW11JR rtMWW tw 4 

tllni'ufl11l(,ftQl1JfHUjtitJMjiJM14 ibLU1MU:§Ieju1pmfe1!lflQlblfttM:iL1(l Utt]1l11f11\'li8wni 

L!.itl$rhLU1tlf)l\J11$"11~W\I~fu11i1\J SJ1SJfl'UfiSJJ'M'li\1fJ1ftfJL~&L{J\MfOJ1Ulul'Ui''U~W~1fJ 



,_.....,fniiiiUIW~mf hnv 211' 
B1snlDrntlutti 31/2551 

•::fte-ailftcuimKU::'bithn-i,d 
t.ftcuinva.~:uwn•lrrihwwln• 

1.1 11Vftt:LElVfl..t1ltl 

L ~ 'U,flil nifu~ l'liuL fJ at feh~i'tJ L~uf1t:\J\J nTni1~1u u.rt:: n11fii1\Jfl'J'fl~1nu1 LSJ~n&fL d'e.a.Ku 

;~~a~iin11eenu.tJtJ1t:tJtJile~nuaufl11Vtl'U~1nn11L~vufl~tufhll118~~1Lft;e-"'n'\Lfttl'~,jJn,, 
1.2 11Vftt:LSVj;l\111~L\IIfllilfll .. 

1.2.1 u.u~~"""~tlmw,;,~,ne~iiLilvult11lm\ 411J1u'LWavn·h 1 u.u• 
• i:i1J'U1flWUE1Vfl11 700 X 1100 X 30 SJU •. 

• ii411J11J~e~iifl'ltln1aJUNevn11 27 ;~ 

1.2.2 ~~;eivimh~i'tJL~\J~tln1w '1u1u'Wuevn11 1 ~ 
1.2.3 ,,.ncsa~u.at:tli'tJ1t:itJU.1-tfi'u 411J1Uwuevn11 1 ~1 

• iif.i1umcs,Y1•1uwuavn·h 0.5- 8 k~/cm2 ~1aln11 

• ii1tfl'tJmcsn1e~ 40 Wfii18'U~1e~n11 

1.2.4 ,,.u.tl~~hvaSJ,1'U1'UWUevn11 1 ,fl 

• ii'1'U1\rde•u.tl-s~1VftSJWUevrrh 8 ,je~ 

e ii11&hLiJfl-tlflU.\J\J 3/2 
.. .. 

• i't1SJ11lljlfl~~\J1JU.U-t\llflft8-tl~,Y.ou.'U1U.O'U X Ll.ftt: Y 

1.2.5 n1t:'\Jen~tJ,;,~,'U'VI,.L~V1 i1mubNevn11 1 ~1 

• n1t:'\JSO~\Jm'U1flL«u~ht:I'UVflft1-tWU8V011 25 SJSJ. 
.. ... ... II 'f.JII I 

• SJ1t:Vt:011Lfllft8'U\111J8.01'U~'UUJ'U8V011 60 SJSJ. - :: "":: e i't1SJ11llflflfl~'U'UU.U•\IIflft8~~fl\II~U.'U1U.O'U X Ll.ftt: Y 

1.2.6 mt'Uen~tJ,;,.,'Ui'tS~\111~U.'U'Ui:i1t:'\J'UOun1t:U.\IImhu1'Ub.iuevn11 2 11 

• m::'Uen~tJii11'U1flL«ueh~:~uvna,•'Wuet~m1 25 w. 
... ... ... ., '1.!" t , e SJ1t:Vt:fl'nLflft8'U\II'ti8.01'U~'UUJ'USV011 120 USJ. 

- t ""t • i'f1SJ11llflflfl~'U'U~~\IIflft8·hfl\II~U.'U1U.O'U X Ll.ftt: Y 

1.2. 7 01t:'Uen~t1,;1-t1'Ui'te•\111~U.'UtJWii1t:\J\Jfl'U01t:U.Yln ~1'U1'UWUean11 2 ~1 

• n1t:'Uen~'Uii'ti'U1flL«'Uu1t:I'UVrun-s'Wuevm1 25 2.12.1. 

.. ... ... II 'I.JII I e SJ1t:Vt:011LfllftEl'U\II'ti8-301'U~'UUJ'UEltl011 120 SJSJ .. 

• i't1SJ11Cljlf1~"'\J'U~-3\IIflftfHlA'tf~u.'U1U.O'U X U.ftt: Y 



' ' 

2 

1.2.8 11~1\.li'\Jsfl~1m~\'Me~f!-wLi1eJ141'U1'UUN8Vm1 2 ~1 

• iiv1'Ut1111~~utum-sth-11ubhlevn11 o- 9 k~/cm2 
"M;san11 

• i11~11Ciilfl.f-3\J'Uw.l~VIflft8~~lmu1~nu x ~:~ Y 

1.2.9 11~1L'i-3111\J1Vft~~1'U1'UWUilVn11 1 ~1 

• _ iiV1'Ufll11~~utum1th-11'UWuevn11.,0 - 9 k~/cm 2 

• i11~11tlilfli~'Uw.l-1flflfttl~lll~-1~'U1~'U X ~:~ Y 

1.2.10 11~1 3/2 \.lniiti"~\J'\J~~nfi~1'U1'Ubiuevn11 2 ~1 

• iiV1'Ufll11~~utum~ti1~1'Ubhl'evn11 0.5 - 9 k~/cm 2 't.tvu1~~1N 
., '!.!~"' 

• ttlJJ1'rntlfl~wLLN.mflae.., W~m~'\.nunu x ua:: Y 

1.2.1111~1 5/2 ~\J\Jiiflth~9h~'M\J-1~1'U1'UUN8Vn11 1 i1 

• iiv1Uf1111~~utum1'ri1-11U'Wuevn-l1 0.5- 9 k~/cm2 

u u 

e &'11~11Ciilfl~..t\J'Uw.l-1flfli!ltl..t\#I~~U'U1~'U X~~ Y 

1.2.12 11~1 3/2 \.ln~tlflU\J\JhLaei, 'ri1..t1'U&'I~VI1..t~1'U1'UWU8Vn11 2 ~1 

• iiv1'Ufll11~~utum-s'ri1~1'U'Wuevn11 0 - 9 k~/cm 2 

e &'11~11CI~fl~..t\J'Uw.l-3VI"ft8-3\#I~-1~'U1~n'U X ~~ Y 

1.2.13 11~1 3/2 \.lniltlfl LL\J\JL1Lfttli, 'ri1..t1UII1U.fi1Vfi1-1LiiV1 ~1'U1Ubhlevn11 1 i1 

• iiu1'Ufll11~~utum1'ri1-t1U biuee.tn11 o - 9 k~/cm 2 

e_ &'11~11Ciilfl.f-3\J'Uw.l-3VIflfttl..t\~,l_,LL'U1Ufl'U X ~ft~ Y 

1.2.14 11~1 3/2 \.lnilti!Jl LL\J\JbLftei, vh..t1UII1'U'U11fl1-tL;\e.t1 ~1'U1u'Wuavn-l1 1 i1 

• iiu1'Uf'l11~~utum-svh..t1'U 2- 9 k~/cm2 
lt;e iin-l1 

... .t 'I .. .t 
• i11~11Ciflflfl..t\J'Uw.l-1VIflftil-3LfiVI-1LL'U1Ufl'U X LLft~ y 

1.2.1511~1 3/2 \.lniltlfl ~\J\Jil..t..t1'Ufi'1Vft~ fi'1'ULiiv1~1'U1'UWUee.tn11 1 i1 

• iiu1'Ufll11~iutum-s'ri1-t1u 1.5- 9.9 k~/cm2 
'"e iin-l1 

• il..t~'U11~1vi1-11'U;;1Vft~fl'Uflfl'\Jfl1V1~W Piston Return 

• ii~~nflil-t..t1uvli111~1 

• &'11~11Ciilfl.f-1\J'Uw.l..tV!fla8..tlii~-1~'U1LLfl'U X LLft~ Y 

1.2.16 11~1 4/2 ~\J\J~""1ufi'1vfnJ,f..,i1e..tfi'1u 41u1u'Wuevn11 1 i1 

• iiu1uf1111~~utunT~'ri,..,,u 1.5- 9.9 k~/cm2 
"M;e 

• ii~~nflil..t..t1uvli111~1 
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... ' -.. ~ • 2 .. .... ' 
• .11tl1'Ufi\1111ft'U\Un11VI1~1'U 1.5 - 9.9 kgf/em \1118 f\011 

. ... 

• iY~i;u11~hvh.:!1ui11tJit11 tA'unft'un&ruli'1v1~\JtJ Piston Return 

• il~11nft«.:!.:!1u;itA'111th 
... ... 

• ~11111Cl~fttA'.:!tJ'ULLU.SVIftaa.s'l;!l1~uu1u.nu x LLa~ Y 

1.2.18 11i=h 5/2 LLtJtJi.s.s1ui11va11tf~fta-11i'1u ~1u1u'WuatJtrh 2 tA'1 

• ilv1Ufll1111tA'u1um1li1-31'U 1.5- 9.9 kgf/cm
2 

\ll;a ;in11 

• ii~11n~t«..,..,,u;li'l11ih 

• ~11111Clilfl.f.S\JULLU-3VIftftS.SLii'tl~t.LU1t.LOU X LU'tt Y 

1.2.19 11~1ft11L~tJ1~1u1u'WuatJn111 tA'1 

• ilv1ut~~1111iulum1li1-s1u 0.2 - 9.9 kgfl em 
2 

\ll;a ;in11 

• ilaft11n11L\IIafil1nil1uL<fh'l\Jil1uaan'I.Wavn11 100 aJ11fiw'lii 
... :; 'Ill:; 

• ~1111'fClftflfi.StJULLU-3VIf\ftS~LfiVI-3LL'U1LLnu X LLat Y 

1.2.20 11~1a11~ ~1u1u'WuatJn11 1 tA'1 

• iiV1'Ufl1111iutunTni1-s1u 0.2 - 9.9 kgf/ em 
2 

\ll;a ;ln11 
... ... 

• ~1111'fClilfltA'-3tJ'ULLU-1VIflftS-1Lill1'-3LL'U1LLO'U X t.Lftt Y 

1.2.21111fl"rlflt.L1-siua11"W.;a1111~1n1\llufl~fWI1..,~1u1u'WuetJn11 2 i1 
... I .., ., 2 .. ... I 

• 11tJ1'Un11'lflfl1111f\'U 0- 9.9 kgf/ em \II'Ul f\011 

• fi11111Cl~fi~-3'U'Ut.LD.I-1VIflftil"Lil~.:!t.L'U'lt.LO'U X t.Lft~ Y 

1.2.22 11~1\ll,h.sna1 ~1u1u'WuEJtJn11 1 tA'1 

• ~11111Cl\llth-3ntn'l~uavn11 10 1u1mna fin'l1 

... :; 1":; e ~11111Clflflf\..,\J'ULLD.I-3VIf\ft£J-3 f\VI-1LL 'U1t.LO'U X t.Lflt Y 

1.2.23 .fls.is~111YI1-3 6 1111. ~1U1u'Wuavn11 10 i1 

1.2.24 ~1tJft11,U1flfl1111 6 1111. ~1\nu'Wu£JtJn11 25 Wf\1 

1.2.25 ~11ft11LLftttl-1L~\Jfl11 ,'U1fl !AHP ~1U1u'Wum~ni1 1 , .. 

1.3 ~\Jn1w\J1tn£JtJ 

1.3.1 Lan~11\J1tnatJm1L;vuf1~tJtJU1Wft;m{ ~1u1u'Wuavn11 1 'l" 
1.3.2 1 \J1t.Ln111~swviu.Tia£Jnt.L 'UtJ~1fl'il-1n11Yi1~1U1~tJ'UU1Wft;na ~1U'l'UWUtlfJn11 1 "qfl 

1.3.2.1 flJN~11UiitY1l\J 

• Ltl'UL 

lu .. ,ai;nlll, 'W,EJ'W'W~rf.Uuua luf\1aan, fll'ltJf1!11'lw-A1; ~~"afleLttf'IVI1ailna, 
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!'! T • I ..t..... .=t .{ "' e L ll'U 1t u'ILLn'nJ'V111MinVI6\)ftPI8~PI12Jft()'Mll1~ 

• L uu1~vv 1 U'ILLft'IJJYiie~ 1 f~11ti111ntJHard lock ,.,;e,~vuiui!uaaftfi~fie 

n1'5~'\JL~~,.,;8~'\J'M'l~'UEl~LU'5LLn'Ill 

• Luulu,un"IJJ'itr.JaPI';l1ntJni" «l~ti'v,s~,"'J1u 1so v.i'swwLBntt,, 

fu,e.:a111fi,J1U111ftfe11nun,,&u.e4 

• ~Li'l'lJ8'51fi1~8~L UU~f.JftPI ,.,;a llli'tJufi-ti~L uui1LL Vl'lJi1m.hB~nnv;~~f.JftJI 
l~te~tle.:auuuLBntt1,uuiutu1'u~we4 L~em1v;m,,.,fl'.m1'5'U1EJYiiiu'I~iVI!fi1Yf 

1.3.2.2 ~Wi'lll~'ri1~L'VIf1Ufll 

• i'I1JJ1'5CiiltlnuvtJLLa~'i1ae.:am'5•'h~1u'Ua.:a1.:a';l1\uft'IflftntU uannt~v.v.t~ifuua 

1ufl1aan11llfl~lfi'YeYn~JI1llll1fl'5J1U ISO 1219-1 ~~ 1219-2 

IEC ua~ JIC 

• i'I1111'ICitiSnuuuua~i1atl~n1'5~1~1U'U8-t'H';l~U1W~niLLa~U1W~nil,.;htll 

e i'I1111'5CIElilftLL \JlJLLa~\i1a84n1'5~141U'U84'H';)'Ifii1U~ll\ ,..,., L~fl111l11JI1)1'U 

• i'l1li1'5CISSnutJuai'1.:aLLr.J.:afii1Uf1liLLVUHMillllfl~ilW~a'U8.:aa'SY~4, LYfLVIU~il 
.,. ' ol ' .ol • _,,,,. 'I"' liLJI8'5, ~un'5WLfii'Sti411El1fl L 'MLfltln L 'U41'U 

• i'I1JJ1'5Ciililnu uuua~i1aa.:am1~141U'UEl41.11';l'Ia!JfltlP~·n Milfltsa ~.:~ii library 

'tm.:a~umwd1'Mi'u14';)1 oc ua~ AC JI111JJ1fl1J1UIEC LLfi~NEMA LfiEJ~fa1JJ11mufi~uuua.:~f'hfii11JJ 
~1UVI1U, l'i1LL'HUfl ua~fii11JJi!VI14l,.;htll LUuiu 

• i'I11111CI8Snu tJtJLLa~i1aa.:~m1~141U'UEl4LLr.Juu~t U1LLft1liLLtJtJ Sequential 

Function Chart (Grafcet) 

• i'I11111CIL ;i~u1 U'ILLn'IliLLflft~ai 111-.f.:~ luiULLUUfl1'l!t1'UEl4Siemens, Allen-

Bradley 

• i'I1111'5CI8 anu tJtJLLa~i1aa.:am'I~141U'U8414';l1~~"aa l.l't~t~ii library 

i'Yfl'nmU'Utl-3 inverters, logic gates, flip-flops, counters, shift regi~ters, comparators, switch, 

LEOs, 7-bar display, decoders, multiplexers ua~~u, l\1L~t1nlf.:a1u 

• lu'ILLn111i'I1111'5CILLi'lfl4n11vi141U'U841~';l'ILULLUtJ Dynamic, Realistic ua~ 
"" 'I........ "''I 0 'I"' I ~ Visual Simulation L Yf8L'M~L 'I~Ui'l1li11CIL'U1 ~t';ln11VI141'U'U£1414';l'I ""8~1411fiL 11 

• lu'ILLn"llli'l1ll11 lll ilullluri 'UU1fl, .. 
fii1fll11l1La~4'Uti4~11L 'Un1'5;\fl~4, fii1fi11~41U (Load), fli1fll11ll~fl 
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~ :'i. I II ... ..I .. ,s ., • ,., • ,. 1!1 ., " " e Jl1fl L 'LH u~Un'S11"~~11Lfi~~~11~"1'M~'Uu~'UL uilfi1Jnfijftfl~'U~-311ft1, n'St'U~fl~'U, 

" • I "'"" 11m"m uat~umwau '] 

• ll1fiL1J 1 \J~Um11~~~a1111~('1Uafi.:Jfl1~Yfflt!"fhvt1~1UL"~~ .!1-:~ '1 "111~fhM1Jfl 
L~almum~1Lfl~1t~m~ti1-31U'Ut~-:~1.:~~~1~ 

• 1 \J~ Ufl'S11iii1111~('1Uafi-3Jl1'W~fl( Cross-Section)m1'Vi1-:J1U'Utl~il\Jm_Mt11l.lfl~n~ 
- -·~ w ... -

• ejlia1111~(lil!i'1.:~ library uaticytrm~nu1"M~Li'i11Lii11lu library t~ 
..1 :'i.r ... ..1 ~~~ 'l"'., .3 e 'VI~flLu~Un'S1111 library 'VIiii1111~('1L'IJ~1U fl fi-3U 

0 Electrotechnical 

0 Electrical Control 

0 Pneumatics 

0 Hydraulics 

0 Proportional Hydraulics 

0 Di~ital Electronics 

• il vco aaum~t-6'~1uttJ1un~11 ~11J1UWUt~fln·h 1 u~u 

• i1Lana1~~1la\J~tna'Um~L~fi1Jlll11;1ij'.:~n'l1;Uatll1'1!t1 t 'VIfl i1u1u wut~fln·h 1 ~" 

lflfJLL1J'U111W-fil11L8081101"SiJU41f8~ 

1.3.3 ttJ~um1Juafl-:~1fl-s~a~1-:~m~vh~1u'U~~~\Jn~ruihw"~n~ UiltLUfl-sai\n4fi i1u1uwu~fln·h 1 'Yl" 

1.3.3.1 ~1flfttLVflfl~11\J 

• L tlu 1 \J-s um11vlt -9'"'1"Mi''UL;flul'tfl-s.:~ai'1-:~uatm~vi1-31U'U~.:J~\Jmruil1w"~n~ 
Uilt LUfl~tla n4fi Uftt 1-wvh 'l~ 

• ll1fl t u t \J~um11\J~t na'U~1 flll1'Wuailwiuuafl~m-svi1~11J'Ut~~~\Jmru il1w,;m1 

• iii1111~ClfhMuflfi1111L ~1 t um~uailwiu 'l~aeh.:~uaf! 1 o -st~'U 

• iii1111~Cli~M~flA'1~all11ti1'UWt l '~'"''~~~n"~-

• ilf'l1t~B'U 
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• iim~~tlL~EJ~;j'ij~g,LtJ'IJ-.Jt1J1tl'VI~L~£Jt~~1EJ.i£Jn1~L~Vnt.u'~1'1JLtlLLfl'VI1J19l'tl£1~~1 
vh~1'1J (Actuator), 'VI1J1tl'tl£1~11fb (Valve),'V11J1tl'ti£J~L~'IJL!ft£Ji (Sensor) 

.:''1tl ~ -~ :'! ...... _. .......... " ... e Lu'IJ 'ULm1JVI\)fl~il\Jl'ti'IJl11fl ~IJIU~1;Y!VI Ltl~Un1,,U~£1~1J1\Jl1)1'1J ISO tl1'1J 
:if ... .ol ... 0 

n11nfl~1\Jl£1~fl'IJL£JflG'I1'1J1'W1£11Jfl11'1J1LG'I'IJll 

• G'I11J1~flloti'·n'Ultinut'lll1J\;1L\Jllli~ih~uuti~Vilm' Window 2000,XP,NT 

!'I 1tl ~..... ~ .l ., .I ., o ., 1'1 ., .. T e L u'IJ 'Um1JVI1Jg,'tlaVI5\)fl\Jl8~\Jl11Jfl{J'VI1J1fltri~CJ'U1LG'I'IJ8\Jlll~L lJ'Ui:J~g,\Jl ~tlt19"~ 

\11~8~1 u VI'IJ~1-.JtU1V~iiL£JflG'I1~U.i~~~L t1'1J~1U VI'IJ LtleJ~ij~~'UL801111011LLti~l-~s.t1Wf811011U1LII'U8 

• iil11'WLL£Jilw~'IJ Lfil'~"'~1~ug,~m,vh~1'1J'ti£J~~tlmwihw~J~~n~ ~~d 
1) ~1Jil1J (Compressor) 

2) ~1vh~1'1J ~~tl,::n£JUtl1V Single Acting Cylinder, Double Acting 

Cylinder, Double Rod Cylinder, Rod-less Cylinder, Telescope Cylinder, Pneumatic Motor ua:: 

Locking Type Motor 

3) 11~1fil1Uf"J1Jfil111J~'IJ (Pressure Control Valve) 

4) 11~1'~tU1VU'~~'IJ (Relief Valve) 

5) 11~1~1~uu~~~'IJ (Sequence Valve) 

6) 11~1~1ntl~fiiVI1~ (Check Valve) 

7) 11~1fil1Uf"J1J~\Jl~1n1,L'VIilUUU Throttle Valve 

8) 11~1fl1Ufl1Jfil111JL;1 (Speed Control Valve) 

9) 11~1a11~ (Two Pressure Valve) 
.. ~ 

10) 11il1il1JLtlfl'l (Shuttle Valve) 

11) 11~1d~~~U1Vil1J (Quick Exhaust Valve) 

12) 11~1fil1Uflll~fiiVI1~ LtlUn 11~1UUU V2 NC, 3/2 NC, 4/2, 5/2 Uil~ 4/3 • 

13) 11~1i~~1'1Jtl1Vil1J uuu 3/2, 512 uuui~~1'1Jtl1\IL;iu1 ~~uuui~~1'1J1'18~tl1\l 

14) 11~1fl1Ut'l1J~fiiVI1~UUUi~~1'1J~1VL~+h l.lun 11~13/2 NC, 3/2 NO, • 
5/2 Single Solenoid Valve ua:: 5/2 Double Solenoid Valve 

15) 11~1 3/2 uuuhLa£Ji 

16) 11~1 3/2 uuunfli~~1'1Jtl1V;ja 

17) 11~1'VIU1~L1il1 UUU'VIU1~L1il1LU9l 

18) 11~1'VIU1~L1il1 uuu One Shot 

19) G'I1VI'rlfil111J~'IJ (Pressure ,,A/ITrn 



7 

21) 'qf!U~n1'liUJ~fl 

22) ~tln1rul.l.~fl~iltyqpru (Pressure Indicator) 

23) "qflmeN~1l 

24) 'qflvi1Pl111JL~'U (Cooler) 
... ..r 

1.4. 11V~~LElVfltl'U '1 
"" .1 .., "' 'I "' ..1 ... 3 .1 "' ~ 1. 4.1 1JLtlfl~11 u'l~fltlUn11L 1V'Ulll11;1 L VIVU~~Il1•entl~flCJ1;Vl1JL 'UtlVI1~~l ull1'n~'l~flU'qflwn 

..,.., ... ., ·' I! ., ... ·' ·-
VIL1V'Ul'n1tl1JLLU'ULilOfl11u1::nil'U2J1l1'3il1JO'U011fJU1SU4u1::nil'U011W~11N1 

"' - ~ .s U ..1 0 !It "!'J ..1 I "' ..,.., U 

1.4.2 'U1L1J~1n~L tltt.:J~'UVI'U1L~'UtlL u'U"{flwnVleJ1'U'l~uum1eJ~~Vl1J1J1~1!1'U ISO fi1'Un11 

... "!'J .,.j :f t ""' U ... 'I I .., U 
mmu Uti U~~n11eJ~~'qfiH nL 'ntln1'll'l 01;1 LfiVLQYi1~ I!I.:J~tl.:J1J1~'4 L 'ULtl0~11Ui'ffl{j1J1~1J1UtlV1-1"tJf!L~'U'n1tl1J 

LLU'ULilOfi11\.11::0il'U2J1W,U2Jtl'U011~U1Stl4 

1.4.3 ~LG1'Utt11Pl11~~tt.:~i'utl,~n'Um11-«.:~1'U"{fl~m\J'U,~v~n~1bh!avn11 1 tl 
1.4.4 ijm'l~fl.r.:~u~~~tt'U1Gm1li~1'UL~nuL~1VIU1~ t11~TUJ ~'Ui'l11l11r1Loti'-11'ULt1 
1.4.5 ~Li'I'Utt11Pl1~tt.:~ 1~i'u u~~.r-1L tl'U~'lu Vt'U-;i1VI'lhv LflV~,~~ 1ntJ~-JVt~eJi;~~1'U"{fl~nihw~~n~ 

.S "'.1 .., "'!.1 1 'I"' ..lo I! ., ., ... 
L tJtl{j~'U u'l~fltltiL 1V'U~U~~ L u'l Un11JU'l~OEIU'l11Jn11 L "tJ.:J1'UVI'U1L~'Utll1'1il2JLL 1J'UL8011111'U1il4111fl'Ufl116UIIIil4 

1.4.6 flru~m11ln11Vt1-1H~~aVttl'Um'l"ttL;vn~~tlmru-qfl~ ~ ofltl,um1lv11~'4t'U11V~~L~mt 
.. ..r ~ 

Pll11rutiu1~'l1Vn1'lVI~ttvi'{jVI1Jflnlt1LYittfl111l\ln~tt.:~tl'l~nttun1'l~~1'l .. 


