
1'VI £11 ~lib 'VI Flil fl'IJ fl ~~1 'Uih.n 
tfl~~n1~ ~~tl~::~~jfl'IJi'IJL'l-1~ 

' w ~ 

1. 1Je~tfl~~n1~ : Ui::L~~mJ;i'IJ.:J1'1J 1~'l1::1'VI£J1~::uu111'l11l'IJL1£J'IJ • 

4. ~1~=:t=hA'ty"'leJ~ 1fl~~n1~ vr~nn1~LL~::bVI!J!e.l~vr~e~~.n1wil"ii~U'IJ : 

b ~e:J'I~';Wil'<il~U'Ubbt:-J'IJfll'll1"ih:Jb ~e:J111~'l1~ 1~iinT~b~tJ'IJfl1'~?1e:J'IJ 1 'UJ11'U~1'1"] b"ll'U flT~b~tJ'U 

l'll11~m~1VItJ1 ~'lb tl'UnT~b~t.I'Ufl1~?1e:J'U 1 'UJ11'1Jfl1~~ntlij'U~ bb~~il'liinT~?Ie:J'IJ 1 'UJ11'1JVI'J~~ b Yle:J~"il~~<nJ'U1 

~::: ~'Ufl111l~fl1111?11111~tl"!!e:J'ItJ n b~tJ'IJtJnPi fl~1 fl1~~1?ll'U1~1'1J 1~'VI:::1VI mvh 1~mr'IJiie:J~e:J~1'1~ e:J b ~e:J'I 1 'IJ 
" " 

~'d'IJ"!!e:J'Itl':i~ b Vll'l1 VI tJ 1~iJtJ':i~ tJ fl t'lb.ff fl1111~~1tiJ "il1fl fl11Pifl~1 bb~~l<iltJJI1'U 1~'VI:::lVItJ1bbnilill'Vl1~bn(;1~'U 1 'U 
.. 'll l tJ 

.fl1fle:Jt'l?I1V!m':i1lb ~m111 tl~m':i~(;1~'1Jfltu'VI~e:Jfl1'~b ~1ltl':i~~VI5m~"!!e:J'I~'U~1'U~1'16J b -d'IJ b~e:J'I (Gear) 'V\'1 
" cu 1 I 

VltJ1~~'1n161''11 'Ubfl~e:J'I~mn~ Vl1m~'Ubfl~e:J'I b U'Ub 1m'U1'U"il::: Ln(;1 nT;i~flVI':ie:J 1'?1(;1~'lJ11111 off'Vi'1Yl'UL ~e:J'I~e:J'Iii 
' 

fl1111?111111t~VI'IJ'Vl1'W~e:J m1~n'VI':ie:J (Wear) ~16'111111t~'V11l?l(;1 bb ~-:~~VI'Wfl11~ n'VI':ie:J111vl1b wm 1~ bb~R bfl(;1 • 
ilty'VI1~'"hl?l~bb~-:J"il:::bn(;1 fl1':ibtl':i1~ (Brittle) ~'U bb~:::b~e:J1off-:~1'U1tl'U1'U 1 bb~:::iibL':i-:Jm:::'V\'1~1 1 n'Ubn(;1~'U 

n"il:::bn(;1 ':ie:Jt.l~11 (Crack) ~'Ub~n 1 ~b~m 1TibbnUtyV!1~e:J1~'lJ1m:::'U1'Ufl11VI1'11~'VI:::1'Vlm 1111off~b':i1b~t.ln 
n'W11 fl11vl11 ~bb ~-:! (Hardening) b~e:J 1~VI:::~vl1b ~e:J'I~1'Un':i:::'U1'Ufl11.Q'bb~1 b~e:l-:J"il:::ii fl111lbb ~-:1~~1 1~\1::: 

1 'U~1'U~iifl11"!1'U n'U m~'Vi'1JI1t.im:::m'Um1-d~1L ~8'1'<il:::ii-:~fl-:Jfl111lb 'VIUt.ldbe:l1 11 'V1~8 mru l6'f(;1ii~n~-:~~(;1 • 
1~'VI::: ~tJ11 t11 -nt 'U-:11'UV!un "!!ru:::~~'Ui!-:~ilfl111lfl1l ~'U"il:::?l11!1';itl~(;11~'VI::: 1JJ~1 1~'VI:::~?I:::m(;1 bb~:::iifl111l 

~:::bBtJ(;1~i{'U~1 b~8 1 off-:11'U 1 tl1:::tJ:::b1m'VI~'I ii(;1fl~'l"il:::V!1J(;1fl111lfl1l bb~:::"il:::bn(;1fl1':i~fl'VI':i8 1 tl8~1'1':i1(;1b ~1 

v111 ~m1~(;1 n~'I1~'VI:::"il::: hl~~1'11'U 1ll?t1tJ -:~1'Ub~f.J 1J1~1f.J 16LbnUruV11~m.hm11l~VI1'11~i-1:::1'Vlm1111 off 
v " 

bbnUty'VI1Bflfi~'I'VI~-:~ 1(;1tJfl1~'Vi'11~ii(;1n~'I~1'U m:::'U1'Ufl11~b~mln11 m1e:J'U~'U~1 (Tempering) '<il:::v'h1~ 
ii(;1n~'l?l11111t~'Vi'1'11'U1JI~~'~~'U VI'U'V11'U ~'~~'U ~n'VI1e:J 1~f.J1n~'U btl'U~'U ~'lm:::'U1'Um1bbniJtyV!1J11f.J 
16m':i~1'11 b 'VIfl1-drhn(;1'<iJ1fl'I1'U1~EJJI'df.J 16n1'~~1'11 b ~e:J 1 m~m~.:Jl?l~~ b 'VI1J1:::~?111111tl'l11m1 off.:J1'U 

8~?11V!fl11111'Ubb~~:::Lb"!!'U.:! fl1~rl'Ufll11~tJ1'Ubbt:-J'Ufli1'1b~8111~VI::: 1VIm61'm'Vlf1Ufi'Ufl111'll~111 iim1'lJ1 
' 

VI'UVI1'U~e:J m1~'1VI~1tJ, VI'UVI1'U~8fl11 b~mtl, VI'U'Vl1'U~8m1n(;1n':i8'U b tl'Utii''U 'VI'tbtJ1 ~mb~:::~l?ll'U1 
" 

bVIfl1 'U 1~~m~'U1'Ufl1':it:-J~t'l1 'Ue:Jt'l?I1V!m11l ?11"!111'll1b VIAilA 1~VI~ bbt:-J'Un'li1.:~b ~e:J1Jb~'VI~ ~mn61m VIAilA 
' 

'Ufl111'll~m b tl'U'VI'lhtJ'I1'U~-;J(;1~'1~'Ub ~8'l11'11'U1~tJmm tJtJ~:::tJ n\911 .ffn'U~1'U8\91?11'VIm~11~1'~61 m ';ibt'l~f.J1l 
' ' I 

~'U'I1'Ub ~8'\11(;1?18'\Jb U'U~'Ut'l8'U~~1Atyn8'U~"il:::'l111 tJPin~1~ ru?I1!~~1'U~1'11"!18'1l?l~ bfl~8'1-rr(;1 b~~tJ1l~'U 
VI (;1?1e:J'Ub U'U8tl mru~~1b U'Une:J'U~"il:::Pin~11m '1?1~1'1'V11'1b~'VI:::1VI tJ1 bb~ b'ii8'1"il1fl bA~8'1-rr(;1 b~~tJ1l~'U • 



~1i1 b ~m:u1n~u~ 1 til otlbf1~ewff~b~~mJ~'U'Vl~G1€lU:U1nVl'tl1tN1'U~'U 1 

lm~nwd'iJ1~~'tJ<j~G1~flb~uue:Jf1bbU'Ubb~~6'1~1~bA~€l~-i!~b~~m..J~'U'Vl~?le:J'U611Vl.Yu~1'U16'1~ 
' ' 

5.1 b~B1 '!X'!!m~tJ'U-'l!nPim~.n bb~'Un1'1!1'1h~b ~m.1 1~Vl~ 1mln~m;~f11'je:J€Jmb'U'U 

5.2 b ~B1 'IX'!!nb'~tJ'U-'l!nPim.n bb~'Un1'111'1h~b ~mJ 1~Vl~Pim;1b~CJ'dnun~ 1nm1vh~1'U"llu~ 1~~b~~m.1 

~'U~ 1'U 1~Vl~1'Vl m ~~uuJ 1Vll.l'Ub1 tJ'U 
' 

1. "51ttl:'l::battfl"llel~ bfl"5~n1"5 : 

7.1 dh'V1~1tl (t:.~l:'lt:.~~fl I outputs) : 

- tu1Vl~1m;i~m~1ru r:r tu'lfl~lii1'W1'U~~t~tt1-He~~nulfl"5.:~m"5~~"vh 

- tU1Vl~1at;i~fltufiTW r:r tt~fl.:~l-Mti1'1Je.~a~Vl'ivth=: la"'lu-ffill"llv~ihm':i':i~ • 
tu1Vl3.11m;i~m3.11ru bU1Vl3.11m;i~fJWfi1'W 

1. 1~~ b~~tJl.J~'U~1'U 1~Vl~1'Vl tJ1 'j~'\J'U'l11Vll.J'Ub itJ'U 1. b ~u 1 'IX'!! n b~tJ'U'l!nPimn 1~ffiumf'fbbG1~~ 
' 

(Table for Metallurgy specimen, A1111fi~'t.J1~~wi 1~~b~~tJli~'U~1'J.J1~Vl~1'Vlm 
"' "' "' recirculating water system.) 

0 

'j~'\J'U'U1VllJ'Ub 'dtJ'U 
' 

"'i11'U'd'U 1 b\9~€)-:J 2. b ~u 1 '!X'l!n b~tJ'U'l!nPi mn 1~ffiBmf'f bbG1fl~~ nw~ 

1 'Uf11'je:J€Jf1bb 'U'U 

n~m"a3J ~1'1.11'1.1 'VI'IhV ~1'1J1'1Jb~'IJ f11;iu~<ll 

1. 1'1116'1~ 
' 

I ,J: 
1.1 'Vl€l pvc 1 'U'd 10 b~'U 200 2000 

1.2vl€l pvc 4 ~'U 10 b~'U 200 2000 

"" l;' 1.3f1e:Jf)'U1 4 ~d 1000 4000 

.. 



.. 

... .,; 
1.4~m~B'W 6 ~B 500 3000 

1.5l.lml'lB1ul.lti1 1 4000 4000 
d 

bm€1.:~ 

1.6tl.:JtJ1"1J'W1~ 60 ~\91~ 4 tl-:1 800 3200 
Q,J :; .c::t. 

1.71:1~'W1"1J'W1~ 9 ~m 4 tl-:1 500 2000 

1.8iJbl9lB{tJ1 2 ~1 1000 2000 

1. 911~1tl~btl~ti1 6 ~1 500 3000 

1.1 0f111VJTV) eJ 5 120 600 

m~tle:J.:~ 

1.11bVJtl'W''Wbn~m 8 ll1'W 40 320 

1.12..Ue:J9ie:J3Vl1~ 8 ~1 45 360 .. 

1.13..Ue:J9ie:J4V11~ 8 ~1 45 360 

1.14~1-r~vle:J 6 ~1 40 240 

1.15er1me:1.:~ 10 ~'W 200 2000 

1.16\'h.tbl'le:J{b:zit:n 10 'tJ'U 200 2000 

1.17lAJ'Wbl'le:J{bblJ\91 10 'tJ'U 200 2000 

1.18~1'W 41:1~ 100 400 
' 

1.19~'Wm1~ 4 fl.:! 80 320 
' 

~ ':;' QJ 1.20 'W1lJ'W 5 350 1750 

m~tle:J~ 

1.21inverter 1 ~1 5000 5000 

1.22transformer 1 ~1 5000 5000 
d 

1.23bb'UI'lbl'lm 1 ~n 3500 3500 
" 

2. thtii~va - - -

2.1 fi1W1'V11JZ - - -

3. fi1\9lel'lnt'V11.1/f>i1.:J~1.:Jt'V11J1 - - -

3.1 ........................................ - - -

~~ 'a11J'VJ.:) 1.1 50,000 



Outputs 

Outcomes 

" 

1~~b\9l~m.J~'W·HW 1~VI~i'VltJ1~~uu'l11 1. b YiB1 ~'!! m~tJ'W'l! n~m~n 1~ffie:Jm~ 

V!ll'WbitJ'W bbr;'ll?l~fl11l!?1(?1th~~hr€i~~b\9l~mJ 
' "" 

(Table for Metallurgy specimen, 

recirculating water system.) 
' 

"'il1'W'J'W 1 bfl~e:l~ 

(Table for Metallur~y specimen, 

recirculating water system.) 
' 

"'il1'W'J'W 1 bfl~e:l~ 

(Table for Metallurgy specimen, 

recirculating water system.) 

2.bviB1~'11m~tJ'W'l!n~mn1~ffie:Jm~ 

bbr;'ll?l~VIn~~ 1 'Wm~Be:Jmb'U'U 

specimen, recirculatin~ water 

system.) r;'I1:W1~t11 'li'I.~~P~~-!1 

9. eU'W\91€l'Wfl11~1tih.t-31'W : 

2561 2562 

'l'l.fl :W.l'J n.fl ~.fl n.l'J \)l.fl 'l'l.l'J o.fl 1l.fl n.'l'l iJ.r~ b1l.l'J 

5. 'j1cFn'W~~ 

10. nT-a~~\911llbb~:::th:ail'W~~ : 

1 o .1 'll"a~ blJ'W~mie:J'W~1 b U'W 1m~ m~'ll~~ bi1'Wfl11ll'Vl~e:J:W'1Je:J~tl'il~m•hb U'W-!11'W 

1 o .2 'll~~ b:i1'Wt-~~~~w;h~~1 b 'W'W~1'W Ll?ltJ6l'-!!bn\9lm~rub -i11~1ll 1fl~-!lm~'lle:J-!IU n b~tJ'Wun~ mn 

~.J ~cQ 1-{,B- ~~wJ. 
··························y························ 

c 'W1 tJ'Vl-!! Pi'w'W~ ~~Yl~VI:w ) 
' 



( 'U1tl"lf1~~ !JfWiel'Ul~ ) 

tr'JVI'iJ1bbt:J'Un1"lf1•th~b~el&J bf!VI~ 

............... t;i;; ......... . 
('U1CJI'lfliV B1bBCJ:lJ) • 

('W1tJ?lUVI b?l:Wv'W1'l.l~) 

~el~~B1'W1Vn1~~18bbt:J'W~1'Wbbfl~fld1l.l~1l.li1B 
" 

Fl1111~flb~'W ((el'U~~ ( ) ~'J'U~'Jl.J ( ) ~B~~1~UJ1 • .. 
( ) el'U 1 ........... ........................................................... . 


