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‘Research Title: Automatic Control for Microwave ablation therapy system

ABSTRACT

This research daésigned and developed antenna for application in the destruction of tumor
or abnormal tissue growth. Happens to the prostate using a heat treatment to the prostéte tissue
to heat up and cause tissue shrinkage. The size of the prostate to grow down. Antenna designs
that cling to the organs, the prostate. The defense motion while on heat. By use of Anterina at
frequency 2.45 GHz at a power of 50-100 watts of power to provide ehergy from about One
minute onwards by the application of a distributed antenna around. The research team is using a
basic antenna. Antenna open ends And the open- ring antenna Studied form of hea’.c generation

Keywords : Prostate , Microwave Ablation ,-Bio heat Equation. -
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e PO,,, , I, wag D, Junavas Fouey YIUTIBBNINTEUUAIUAN PID

wienvesdnd s dulumuanns (6)
P, =K el) , (2.7)

O

wasvasUsnusasulunsaunis (7)

ut = Ki fe(r_)dr ) ' (2.8)

0

wonvesayRusItulUmuannas (8)

d
w =K, Ee(t) (2.9)

2.4 uviasdelu

S 1

unaed eyl (power supply) Wugunsaifisrengsnylndiliiivan i, Lﬂumwhﬂumﬂwam
°Lum'sLuJaqwaquWWW’m'iULLU‘U‘Vim hlmuammmwm Wi uar St nanet aﬂﬂsmmﬂm
wawusmmwm (Wunwdung, wasauad, wasauuaefing) Thdundasulni unaedreglnuuy
muawlmmmsnmmm meumaﬂivLLamewm’mewmmuuau wilvamazdinswasuamies

ﬂ’lSL‘UﬁEJuLLUa\WIWﬁN'mVIQU‘WV]ﬂGl’lll

wuasde i aﬂﬂsuwamuﬁmmewamumauanLwama’[,ﬁ'lwaﬂLLavmivﬂnﬂwa\mu
vasiueluvuzy Uﬁ AU LmaqwmmumUuanawﬁuuagﬂumsaaﬂwuu. wasdnelesazlasuy
WaNIY 910
. UUﬁ’IEJﬁGWﬁN’IulWﬁW arudunseuaady wsaniuLz,amwlﬂmﬂaﬂﬂim“l‘vdﬂmu:dm
wsesulna ﬂi“’LLﬁﬂﬁUl‘ViLUUﬂi“’LLﬁGﬁx‘l
. aﬂﬂimﬂmuwmmu LLUAADS uaY wadidemas
o mUuAtenalwin TR I O AR E \%U Generator uag Alternator

o - WANAULAD TTINE
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unasdreinenagniunlduvuuendiu vieiugunsaldumilsestvan Wuuasnglly
pouRumesinarivey wasqunsaldidnnseindiludmiugusing
qmé’nﬁmzmwwﬁixq‘lﬁumma'aaiqa‘l,w Toiun
o USunamesusstuuasnszuafiavanunsaselniulvanly
. ’Jﬁﬂ’]iﬂﬂ”%’flmt'ﬁ\‘iﬂu%’iaﬂiuLLﬁLE]']G]WGlﬁJLﬂﬂEJSﬂ’IW ﬂ’]fﬂ.ﬁlLﬂE)ul‘UVIﬂiuLLﬁIWW’IEJUWVILLauﬁﬂW’Ju
vaslvanuduuua ,
.« 5 na1ma’lﬁumu”lﬂmumﬂm‘[malmaamuL%aLwaamama‘mwi”ﬂw (lawy aﬂﬂmﬂﬂﬂ?
flundandesnuuuumnam)
Usstanvaaunasdngln
undsdrglndmiugunsaifidnnsedndaunsaudseenn apdunuuanuilniinnd wite
"SITUAT') U WUUEINDY uuuAad Thariinseenuuudireud e wAsglivwnlnguagmingmu
unasdrglnnseues LuaamﬂmmmLﬂumumaq’lwummaqiwﬂmL‘ummmﬂlm UATITTULY
ddinvsefindmnuieugefidesniseisy ugmINsauIuIn g memalmwmsiumu vendadunin
wuy "Badu” uddl Fendidefin isinisudasanuseiulniin AC 1y b Toeiouiudn Wlddadu
\iio 2mesisensyuadglandiluly capacitor Linear voltage regulators as@nusadilaiin W1iATiaY
gn regulated 1ne38 voltage ' divider - fusTnawdasiu SaviiTuseansningt uudegnelnuyy
switched-mode w‘l,ma’mwmmﬂunumem&lWﬁisumrﬂ“mmﬂmaﬂmw fiusednsnngendn usiay

%U‘U@Uiﬂﬂ‘ﬂu

unassdngln DC

unasdreln DC Alimunuunfadduiandadlwinfouvassiuatnat (g Nrdadild

WSFUTIABINIG MABINTSHER W9y DC, 2495389ns2ua aelalunis uvaausssulwiradulidy

w59 ulnA B 59( mLUuiﬂﬂauaa) AUAIEAINTDIUTENOURIES FuAuUsEa Faduniy amquawuqm
LL’a“"UNﬂ'NlI mmummmmwa inIsnses (Yldiseu) maaﬂaummuu ﬂau‘uummnmmaamﬂmi

d . -=Q 1
ﬂiENViSE]VIL'iEJﬂ’N ripple umuﬁﬂmwwsvmﬂ sma’lﬁmmmnuawaamnmmmmmn AC input (Tu8Y

MIBReINTsuad aziunuunieniu wie \umdu) ripple ua“mlﬂuuLLiaﬂuiv\Iﬁwm'ﬁq 2 19mAndes

lailg -

Tuingusvasd Wumsmnsauumaes, ripple 1§J1ﬂLU‘U‘U!’.U‘VT’]LLa“‘Lma\‘F\nEﬂWVN’IE}V}ﬂﬂ RERYIITEIN
vmaLuJaaLLiqmmﬂm‘[ammmmﬂ‘ummmumuaﬂummmaauﬂimaaﬁlﬂ

ﬂaumummsmaﬂﬂsmmu solid-state 1714, gUnsaididnnsedindazl$ndr (nasn gy InIe)

P 2

‘liﬂﬂi]\‘iﬂﬁ'ﬁLL'NﬂuﬁQ LL‘W@QT\]’]EJvLW‘-U“I‘UWﬂJEJLLUaQLLU‘U step-up, 'N'i]iLiENﬂi“’LLﬁ kaE AINTe Liadase
LLNWUIWW’W]NM&’]EJT’WU 'VIﬂ’]EJ'iI’]EJI’JaG] LLawLL‘Nﬂ‘Llﬂ'iwLLﬁﬁﬂ‘ULWEJQﬂIﬁWﬁE]ﬂ LQWW&:EJ‘UﬂiﬂJ‘VW]UﬂﬂJEJVIﬁﬂ

9

L‘VI']‘L!'LW] G]@QI?ILLMENQ’] EJ‘lWﬂ?UﬂllVlﬁJ‘Uu'lﬂi‘VmJ RS IAILLN
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JUN 2.2 unasdelnnsuaadu

wasaeln AC

sl AC Undivelafisamuluiinaniguday (i) war anusssivaslusedu usesylwsii

AB9NTT UNASI NISNSBIRREIASITUAY

wnagael AC drnsandnluinAC Ta9anlw DC wasildwasuly Oc THPuln AC Fond -
Inverter uviaiines i 1udagUnial power switching wmmnmammmwmmmlm sUAdu AC il
wsnadeilmilyineiedy Lo s9InA s U e s Lo s 9590 Falh e 21U 15WYateg195 U5y
mmmmsn’lum3a'msﬂﬂau°lnawmauwmmmzﬂ,naqmmnwumummmiﬂa’l*mmuﬂmsuam
gatuiiinismuaumaenand vnesdunuasin wmadan1sudagiaTuBilliun carier-based
technique, %30 pulse “width modulation, ~ space-vector technique, ~uay selective-harmonic

technique.

2.5 SCR (Silicon Control Rectifier)

lassafrauasdyanvalveseadend

\0d%e15 (SCR) YoLfinde Fanou roulnsa 5AsInS00s (Silicon Control Rectifier) vy
gunIniledndian (Solid-State) wimhiduaindida - In (On - Off ) NITMBdnvsedndedani

2
b =) § v w

nsteadens ddadugunsaiansieitiusanm “danas” (Thyristor) Tefvesaintdidnvseindie

o) .

VU £ =

whidndhdudandoSonineuuta (Contact) vaurlln - 1Ua Felavih viAnUszmelwintdudased
mmﬂaamaawammaﬁum ﬂau:uuﬂalﬂ‘mwmamaa%mamwsamlﬂ‘lﬂﬁ‘l,uwamuwlﬂ aing

al,aﬂmauﬂaumﬂmssmm “Iﬁaﬂamwmm‘u” (Solid State Switch)
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A (Anode)

A Ganeds)
E AfAnode)
i d

F
L Y : ,
G (Gawed i F & {Ga !
_ %
] 3
» _ K {Cafede}
R (Cathode) K {Catizode}
a Tmpaniag 0, 13BHUYR . oy Fonel

Qs

Ul 2.3 uanslassaineesalyalasdydnualvoneadens

a

wngulaseadioveneadons (SCR) Usznaulufaeansiadin e uite # - Bu~F +8u (P -N-P -
N) 91194 3 seae dvmessnuldeiu 3 1RO -

1. uglum (A: Anode)

2. ualng (k : Cathode)

3. 0@ (G : Gate) . i
amazmaﬁmumauagﬁm% (SCR) anwnsautensvihiusenlmidu 2 antiy e

1. @nmsthnsua 5endi ON

2. @nmevganseud 13end1 OF

ANISUINTSIEVDNDETRNT

fsenguil 2 msfiaeilfieadersinszuaanunsaildlasgnuuau Sondy “wi3nines”
(Trigger) shanszuaing (Ig) TuAloadas (SCR) Lazitualun (A) wazuelng (9 WEsuludansefied
welunlduseiuuin (+) wazfualnaldsunseiuau O ldianssud g, waidrviua (Base) weq
NIUTALRDT Ty YK Try aglluannizihnszua (ON) zifianszuanealanned () InanuTy, %gﬁﬁa
NTPUE |y VOMTIUTAADS Ty TULES FITA Toy F0UINTEUATY AANLEIUNUTERIeTLeTuN (A)
wazualng (K) ﬁaﬁﬁiﬁg'ﬁmﬂLﬁuwaiﬁLﬁﬂﬂszLLaLLaTuﬂ () vasiuddnnedves Ty Woaniiddmnes

89 Try @NIENNSHNUTBEET0S S ULal o UaInTUN995
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JUT 2.4 wansnsgarualileadensihnszua

Li’jaLaa%ms"ﬁ%ﬂssuaLLﬁﬂajﬁwLﬂué’aqmmﬂsmﬂmm (o) 1inasaly au1snanminseuainsly
Jueud (g = 0) ‘Vi%@ﬂﬁﬂﬂi%LL’s’iLﬂmaaﬂlmﬂﬂﬁLaﬂ%aﬁggﬁﬂﬂﬁ’]ﬂixLLﬂGlIE]VL‘l_JLW'i’IS oo AlvaLE LU A
189 Tp, ¥ MRINNABRLAAIRES VDS Ty MetuBute TN suainmeadonsisinnihnssuansluly

“LuamazﬁmizLLaf‘:ﬁwLma'\ﬁhaLi‘JuIV\Iﬂ'smaé’Umu'lsm:ﬁqﬁ’u’lﬁtaasﬁmi‘ﬂmigLLa'léTmﬂ

R - ! o %
wiedeslilneidonyuyngundinalimnyas

ﬁﬂﬂ?&’ﬁﬁgﬂﬁ’lﬂﬁ&tﬁ‘uaﬂLaﬁﬁiﬂ‘g

Bnshldieatienivgminssuaiindnnisae iildnszuaualun (A) anausininszualsans
(IH : Holding Current Aedinsziashaniivilvioadensiinsyug) wie Jaagvhlvieadonivgn
ﬁﬂﬂisLLﬁlé’e?famsﬁ%ﬁﬂﬁmﬂ%aﬁwqmﬁwﬂizﬁ 275he
1 uelunlpBlsuyidunendu (Anode Current Interruption)
nensdanszua 1A lildladuwelusvesnaadens 3des sagufl 2.4 n. Taereaind
aynsuuslun (A) veseadorsuanaindidostainmsvilioatonsvgavhems (Tum — Of) wiednialy
3U7 2.4 . TngriaeindsemiedausTunuasualnavsuioadofifiuniswisumaiuesnsuausiun

Y

(A lalalvanueadens

- iR

3R 2.5 mevilileadeningaiinszualaeds anode Current Interruption
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Wa%"dﬂauy‘m‘ffu (Forced Commutation)

¢ & Y

iﬁﬁmléiﬂauaﬂ‘tﬂfwLaaeumﬂﬂ'suluaaﬂaUT,ﬂa‘lwmm%muﬂuLaa%msmummvﬂmmimm
hnszuavesoadensfguil 2.6 haindilmaasieadorsinninsuseg uiiainitanssioadond
NYAUINITUA Luaamﬂlmuluaﬁﬂaumaaﬂnammmmmﬂmaa lagszezialumstiuliieadens
ngminszudlnglilusanduiiaedasumninszazing Tum Off Time Fospylilugdie Tnevludand

9ztorunn (Uszaululasiud)

JUN 2.6 ﬂ']'iﬁﬂ'lﬁl,aa%aﬁwqﬂmﬂ'ssLLﬂTﬂﬁ% Forced Commucation

m3uneadardluldu

wadorsannoillilusudidnmseindethanharnay WITE LN TR TTMUALLY
(Control Rectifier) wadnazBusthildlunseumsmang 2 Usznisie anmsinssiauaranms
ngminseua Lﬁaiﬁt.ﬁﬂm‘sv‘fmuu,awqﬂmiﬁwmumaaqmizﬁd’m‘]

msgnMsieadorfluldiuegedieis msineadosluldlunis e - Yavaanlwduanass
U 2.7

U 2.7 uamnmisinea@orslulilunisdn Javaasly
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Tuvneiieing 1 ogluannizl¥mesieadensazlivhnssua wsrzlifinszualgmvuiudie
Wnevaueadens (IG = 0) LmﬁumﬂﬂéaumuduﬂLLasLLﬂIwmﬁmaqmﬂ nszud 1A Fsldarusalvanulg
waealndelifinadng uifhvinasadng s1 (on) wiinszualdgprunivinavaseaders vilvieadens
\inn1siinseua ﬁ'ﬂ,ﬁtmﬁuﬁmﬂﬂi'am::wmmLLaT,umLLaszLﬂIwm anasuiliadanninszua 1A lua
LsﬁﬂmLLaIumLmzaaﬂﬁ'ﬁmLLﬂIwﬂlé’mmwsLﬂuﬁalﬁ%aaﬂlﬂﬁmadwa

2.6 ‘la‘ﬁﬁﬁ-(lnsulate Gate Bipolér Transistor : IGBT)

gunsalimesinnseindreulnsa ﬁwaﬁ]uﬁumEJLLaU’quﬂuasmﬂ'mmwlumvu Mgy

Lidweadens (SCR) lasuan (TRIAQ) nsufamasmdsuazyaainm lngianis #NIUTanaSuazIaE W 7
muaamw&ummsﬁuaqaﬂﬂimuﬂimu Fegunsaifiaosvin AfimaaudRiunnssiuesnly nanie

ninGamesmasnzegluanmzinszuans uam'swmiamﬁamawum Tonsussunazvee
nszudlige Lm'mmm’lumimmwmummaa laelanghmgniinssua axitana1iieni deqs
\JunaautRfinsstufum s s mmmLi'ﬂumsmmmqmmmvuaua~waﬂmﬂsuLLﬁ"Lﬁ’TL%Q
N30 LmﬂuamwmﬁamLaamamuaqmnLsuuﬂu

mﬂmmwammmwmmwnasmnwamama%wwnamamﬂmﬂmmmswsumaﬂnsmﬂsuLmnu
aummmlmaﬂmmwmasaLafmsaunaﬂau‘[mamum’tmmum lneRNaNURAY 9 9w5ue19e
1ﬂLUsausuawsmsaama%‘luiwama,a zagawaLdu Tl ilugnsalvlnluai® Taefinsdsdantazunds

et dunienisi le3oi (Insulate Gate Bipolar Transistor - IGBT)

lassadrauasdysnual

IGBT ﬁausﬁwauﬂuaﬂﬂsﬂiﬂﬁﬂ‘lmad Tngianzlunandidnvsedndidasing Fafiwoardléity
U9 Uy mmmaﬂuwmaLuaimaﬂumﬂmﬂmﬂuamm wihbnifeddy g raunuslanas sy 1GBT 0g
wanggunuumety 3 muaaﬂ‘uwwam'm“hamaﬂwm“lﬂLUuamaﬂumUumﬁummwammu mﬂw‘wummm
nildruegansuuy sauansliluguil 2.8 FudhudysnvaitasdeSunusg % V89 IGBT viladunauiua

#patined
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o L3

INFUT 2.8 (n) asiiiuindidnvazrdodydnvaivoweaauin Nesusdydnaives IGBT

@<

¥
= v LY

fussfignasiftunmsansudnunsvesgnaseetidmd wietidnduvesdaneunielus IGBT
Tuumensieslidadnuellugy 2.8 (1) azmileufudadnuaivomsndanes uinswunn (elwaves
nrndamed) snfiudniunildlfdeiviilnensetunidesaninaeuen
dn1asiInTBUE , -
mLmuLﬁalé’%’ULmﬁulué’amqﬁaLi‘;JummﬁaLﬁaUﬁwa%aLLazLmﬁuis wirunafuyesalien
iu VES(thusggliihuanfidinnnussfuiivinmasiisedidnaselfunufuegluusnumelding
yhltuvenmssdnldinawdsammdu n viliAnnssafuvesung ndrift region UL LIY DA
n+(source region) Fun1svheuiudniioutuyedams
nszuadiannseu flwannveesaiuuinalfinandnsnnsesdou n- sesuiulsaiiiu
g aloniigndninannduduiinis p+insizsesde J1ldsuuseiludanss vl 1GBT egluamae
ihnszuafanislvavesnssualiihanasuluyesald mssmiuvadeawasdianaseunsluuiim n-
Send msuegiandnwii(conductivity modulation)
wansueganiiaeyiliniuiun i ndlidandunsiuaruansalunsdusing
nszudligety SalidnvarmdouninesmsnBdines savesarufumiuiianasiliussuanasondi
anmzihnszusaniasiie msgaduidinurnsinseuadaansiefimnnisinavecdidnnseuuas

JCRRGERAHT

SBee iy
g r@EmT)

&
O AT AT R R O

innuinoaidnng )

U7 2.9 fenunmsivavesdidnasounazloalurusinszua

2.7 39971389n 338

WASFLINTEUA Ao wasiuguvesmaTglingUuuy i duisesihunsesuisesuldaed
WITRsuwassEiuwsIRL wiasesniadelinssiaesuUUEIRGs FerusnevesdiineasiSe

nszuanfe 2sinihilinneuiRlunswasudyanalninssugaduln Sudyaalnianszuanss uaz
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finuandineeslinszudliinlvarnulugilvanfissfioniafies amnsondsusnisasesnts 2 sUuuy
A MaTEENINSNRINEDT ( Half- wave rectifier ) wazvasyaisnalnieas ( Full- wave rectifier )
wisaslBesnszuanilenlifiunnde sesjersndlviess manadmszhldussdulinssgeniuas

a ' A A o '3 Al '3
YUNIIUIN WBNEUNUMNITEEANININR LS

= A4 A
2993 3HINTLUALUUATIRAY
N5 2.10 Weuaunsit KvL ezl
VAC =Vp+ Vg vV (29)

a1

hwwndliaduliindunn (0 <ot < 7 lalenaeldfuludanss usssudnimaedandy

Vo = Vac- VD v .
“vog=Vesinwt-06 V O<wt< (2.10)
+v

4
P +
¥
'/ \ Vi¥e 0 A

" o i
o % 2 ?*t

UM 2.10 1993 5eanszlauuUATIAaY

= )

Twvaeiilwadulidnduay (7 <or <27 ) Telosagleduludadounsy avlisnseualua

idlalaausadiuginnfazdandu o
Vo = 0 Y ; T<ot<2w (2.11)
_asiuldegietmauinszuaayivadiiu R lufimmafeuvingy Sutnusesud R, uaznsyud
M R aslunseuanss widdalldnwuzedionad (Pulsating DC) fin1snseifieugenin adulndn
nszuaadu 1 gnadu axldgnaduvedlunse 1 gn filugu2.10 Tufemuivesnisnseien(Ripple

Frequency) auiiiu

U R (W) = Fe (2.12)

luvauzdlrtaduitudnau lalenldsulusadounduaelifinsyualnarulalen IRV UIE

Wu o



G ﬂﬂﬂﬁuﬂﬂﬁN g’i”aamnmamﬂs Uq

VnauNsT (2.12) g
Vp = Vac v [ z<ot <27 ] (2.13)
usesuedlwaduimumasanateyitlalon TumsBeanseua alonvzdaslaiienanslaloniily
%é’)’aqﬁmLLiaﬁuﬁqwa?ﬂaEmﬁ?’]LViﬁﬁUﬁhgqqmjaﬁWaﬁU
VR(MAX) 2 Vpaoy v

Twsasyily ﬁwqqqmaﬂﬂaé’mzﬁﬁwgmdwLmﬁ’ulué“amsoﬁmﬂﬂiaulmiaﬂ (Vex0.6 V) 8814
mﬂm%sﬁadwﬁwgqqmaalﬂmaﬁmwhﬁumqqqmaqlmﬁu AU WINVTeNIRsIedavhiy

Vope () = Vesinawt V ; O<aet<nrx

0 Vo m<aot <27 (2.149)

sndutilalenfeeleandylnnseay

Vo pclt) = 0 v ; O<ot<n

Ve sin ot v T <ot <21 ” (2.15)

NATFPINTZUARNAAULULVUSAS

v
L= Y

WINTBINTHUALANAAURUULSATE DesldeTodemnn (Extremely Popular) Inanisldlalen 4
i lalen 2 ¢ ‘[uaaaaaaunummu‘lwmsvua“lwamuiunmﬂiqmwa\ﬂWaa‘uLLaJlmamaﬂﬂ%*aﬂ'm
lalandn 2 ffiaevieu Aauaasluguil 2.11

Tuvaugd Vae Wuuanee ziinszudlvasiu D, Ds., i ﬁ]vmﬂ'lLUUﬂuEJ [anludadounduiuaziile Vac

Juau i, ailugud nssuaszlianiiy D, , Dq

ANUBINTTILA lo(t) |1(t) i(t) N5z uAREe lo, Iy, hag Iy ﬂﬂmmmaamiﬂs“Lwamva&ﬂusmwu

LﬂEJ’)ﬂU'N‘DiLiENﬂ“Ju mem ﬂauwaua wUasdluny A g

1
I, =1, = ?" A
VO(pk) :VAC(pk) —12 V
F,=2F,

line

Tumsasrensasusadvaslalen i1e199ldlnlenfiy) a ﬁamsimwsvﬁamﬂmvii’flﬂiaﬂmmm
- melwdulalen 4 64 méma]ﬂuaﬂwwmawsmmamaaLmemUUiﬂﬂﬂiamﬂwLmaaﬂlﬁzmulmmlm
mmmaqmuummmwmaaa 05 A, ﬂuulﬂm‘wmmaau,amJLLavmumeulﬂmnmn 1000 V.

137697
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JUR 2.11 (n) 1 eanseuafunaunuuysas (v,m) iEmsveanszudluvnied Ve Wuuin)

Wuau() (1) sUnduves V, (1) 1InadguldviatesULy

2.8 WugrunsnszareanuSounieluiogs

ma”lwmwmau‘tumssnm‘[iﬂ Lﬁumﬁnmwmﬂwamwnu o Uty awumu 50 seriwaldea
Lsnaal,ual,aawaaumzuuuq ldsunanseny LLavaJm';‘LUaauuﬂawunuammu msldanudoulunig
e lsangiSalafingg wWaunaia fienh Hyper thermal cancer therapy Fafinsi5uldu1dausd
A.A.1960

mi’%’ﬂwﬂiﬂmvL%ﬂﬂai%'mm%'au DuguuuunshwilsaueSouuul & mm‘wu%m WAEUANAITN
Tmefianansa g3l neaes wavasnesuiely miuﬂﬁmuumﬁﬂm‘hﬂwm Tneldnnudous
aunsnsnulsausniedaniag Tdiasientg wazldnansinwifiuiayla MsinwlsauziSedneniusay
mﬂwaﬂmi‘lwm'}mauﬂuLszaauwLiqasﬂumq 41~ 46 s9AnYalfud uag inwseiuvesg Ml
Asfl ‘wumu‘aamﬁﬂgmimmqmwmmmunWﬁﬂmimmvmmamwmau wiogaosuSuradid
Anuddlunsshufe gaumgdl uazianlunisiiaudeu gy SUT 2.2 agudmennuduusszning
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o o o a slay )

gamgiuaziian ﬁziuwasiaﬂ'%mzuwaémL.'?wUmmmam}'mﬂ'lﬂwmms”au Ineifloldanmaiigaun

) g
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Unel
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=
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-
o
I
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T T IR B EEALR] T TTTIT

T TTTI
—
1]
3
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10-5 L t + + t ] ;
0' 15 30 45 60 75 90 105
Minute of Heat Treatment

Ui 2.12 AILERIHNSENUYBIR AT AR YR AR5
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Brace 2003 agun iioliaiuTouiigens Misziugen 50 ssmiwaiden wagilaidenazgniane

Tuviudt widhldmnudausind Seeza7ee mﬂwlﬁjaamauuﬁwma\ﬂmuawnm‘maﬁu LarnIneINIs I

9
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vaaal,uawammmalwum ’LuLuawamawamwnummn 50 esrmenidua ayiu fisy AuguMall 50
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1574 4.1 ﬂ"lmswwaaum‘%‘aa‘lu‘[ﬁmWﬁ’mﬁawg

Microwave Power (W)
Voltage (V) — - - -

AN 1 AN 2 ATIN 3 G
1.90 ~6m 4m 8 m 6 m
1.91 80 m - 12m 9m 80m
1.92 140 m 110 m 14 m 140 m
1.93 450 m 340 m 151'm 450 m
1.94 1.2 520 m 243 m 654.33 m
1.95 7.8 2.54 1.45 N
1.96 20.5 18.7 1477 17.97
1.97 21.6 z2-2% 21.98 21.93
1.98 23.45 23.47 23.01 23.34
1.99 | 27.47 2749 26.12 2713
2.00 . 34.89 34.24 32.88 34.00
2.01 3037 36.47 35:65 37.16
2.02 427 38.69 AP AF 39.69
2.03 aq.64 41.78 40.54 4232
2.04 48.8 38.6 36.92 4184
2.05 68:17 48.72 49.2 55.36

2.) nagauniasaruaululasianiniiad agu

UM 4.6 avamafiaen il luiedoruiigenisvaasy



(n)

29

(v)

U0 4.7.(n) LﬁaLﬁaﬁuﬁmaauﬁuLﬂ‘%@dlﬂﬂinﬂﬁﬁmummm

(v) Lﬁalﬁaﬁuﬂmaauﬁum'%aalmimnvdﬁlaiﬁswumuqu

71319 4.2 AMmavedsutaTaslulastanduil s ey

Voltage (V)

Microwave Power (W)/Temp.("C)

Asad 1 (=) ASed 2 o) At 3 Q) \2de

2.15 0.89 24.60 0:21 23.80 035 24.20 0.48
2.16 0.21 25.60 0.89 24.10 0.34 24.60 0.48
2.17 0.24 26.00 1.94 24.60 1.86 25.20 1.35
2.18 0.48 26.50 342 24.90 2.56 25.70 2.15
2.19 2.12 27.00 32.75 25.70 35.74 27.50 23.54
2.20 3.40 27.50 31.45 26.40 34.20 28.40 23.02
2.21 30.77 28.30 3212 27.30 36.07 29.50 32.99
2.22 1 32.88 29.20 34.55 27.90 37.73 29.80 35.05
N 2.23 32.04 30.10 34.73 28.40 39.15 30.70 35.31
2.24 ' 33_.__43 30.6 34.60 28.7 48.90 315 38.98
2,25 34.58 31.3 45,73 29.1 55.73 32.3 45 35
2.26 3729_ 31.9 48.74 29.7 - 25943 329 48.49
2.27 39.42 32.4 50.59 30.1 61.67 337 50.56
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M1914 4.2 Amsnadsuaisslulasianiudiadesy (de)

Voltage (V)

Microwave Power (W)/Temp.("C)

ASed 1 o) ASaR 2 °c) ASadt 3 o) 128
2.28 45.59 32.9 53.79 30.5 © 63.25 33.9 54.21
2.29 ' 50.66 33.5 55.49 30.9 64.65 34.6 56.53
2.30 53.44 33.9 57.53 31.3 _ 64.91 353 58.63
2.31 56.58 34.1 58.12 31.8 62.61 36.2 59.10
2.32 58.46 34.3 57.42 32.2 58.89 36.6 58.26
2.33 59.42 34.6 54.04 32.8 59.34 37.1 57.60
2.34 . 56.51 35.1 53.64 . 33.3 54.90 37.6 55.02
2.35 50.05 35.5 49.67 33.8 55.44 38.2 51.72
2.36 49.23 36.1 47.43 34.3 55.70 38.7 50.79
2.37 50.64 36.5 62.23 35.1 57.20 40.2 56.69
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