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1~ab~nwi4nm:~n~aud~dauwau'~]a~6u~nu dqnrwJfi 1,250 adm wkn \uunnn~n 

~I=~IICUY aan%~nhLLaz56n&i 



C u 

I. ~mr1~ui"1fluni3qiuni3iiIiiuri GUL~ULRUY~~~M::L~LL~~ ~e~dspar La:: Quartz 

2. n@aYaaliid !6wnnn?~uuu~qi::w (Purposive  Sampling) wnmlmai~~w~u~ 

('hiaxial Blend) &~6i%d~u~acn~uha4id 6dd Gu~audd~::~a~~ii? 10 - 80 % Feldspar 

10 - 80 % II~:: Quartz 10 - 80 % iiI.42~ 36 d2uwau 
3. ~2~~nJ3d?inul 

3.1 G2~~d32as: 

3.1 .I &d~uva~5rn~bd~dduu~~da~ 36 kdau 

3.1.1 u~3uinia"1uni~~~i~n~a~l 

n13i~&~aolnadr6ac6~6~iaIdd 
Ed Id 

I. islq~uilaunifisis'unaJJ(ilLLri 

1 .I 6u~auvjdmzm~an"a 

1.2 Feldspar ua%h I%a%n (dsz~~flh~u) ilfi(il 



1.3 Quartz LI%M L%I%C~ (kLnff1nu) iih 

#~~J~WRU~W ~~140tit3m~ %man 

"I&i~~iw~uIuL~1gau imutia&~rm: 1.4 

uawauGtau~6auasluim~fln wu 2 iaht ~~azn~atFj1~~1~iin3t~ua+ 120 ~191 

qu~nZau6aviirni~uuiu 3 iuifi 

a4uwmaotdqmMq,~ 1.250 Q.IFI-ILI[R~~R un~1nimonQ~a$u 6aurwiIvMi 

iw&waaotiqruMq,fi i ,250 at fiiim~qua mmni~~n~T~uimi~~~~wit~~ua~iau 

~wifiurrii~ocvqii 1,250 ntrn~m8RL~. ~fIu&tnai 20 uii 

$aqNMr~fiCi?uLniilta"m~6u~~fiii~~ Themo electric pyrometers 

ri7r~~uwnaat (TW~ pices) amnimi~~nd~~~lqfi'b8i~fiu 100 D~~LPIAL~~R 

ni.ri~u~l~ii~n"di~ 7 'lun?iuarnu$dda1d6 

1. ~~8a~kiaw MUIU$~ L R ~ ~ ~ ~ ~ ? U W F W ~ W  @ML~J~::L~UI%I Feldspar LLRK 

Quartz 

2. unuininnanqia+u (Oxidation) ~u~u~.mi~~w~~~~d~ua~a~~n~un~u~iaz~~~~il~ 

"Iu9s"a~iwi1~riaat~mi ~~a~sinriaan~~~u~~a::i~o~w~~"IufiuirudiM~i::~un"u muini~"I~uni~~wi~u 

hq~~qjl950 DJFIILS(~L~UR 

3. rnuini&$du (Reduction) MAIU$~ nnl~iI~UYW~~n~m~kau~3d %6anniw1?1 

~fimniu~da~~inri~m~idau~at~~n~wn̂ ~~innrrj 

4. El'nmqo~inZou ~uiuAt a"n~ntrn~au~ni~i~n~~~nm~66aum1niu~~tnnni~ 

~wirnbou 4416uri 

4.1 tinwnai~Gu~o.~~nGa~l LLMU 4 tinww16~bri 

4.1.1 bniiau'b8i~aa~a::aiuwiab~nalU~u (Unfused) 

4.1.2 bFhEl61i'l~ (Mat) 
i r  

4.1.3 bn~aundmlunduu (Semi-mat) 

4.1.4 ~nia~lGu~~aaaia (Bright) 



4.2.2 nl3mu (Crazing) 

4.2.3 nrrbLan~oufiLaru~~9au (Shivering) 

4.2.4 n15iauoon~in~to6u (Peeling) 

4.2.5 nnuun~aoon~inn"u~a~bnijo~ (crawling) 

4.2.6 ~3bO~oufim~ol3dfl31Nb~uQ~J (Loss of Glaze) 

4.2.7 ~nRohaGa~in (Running of Glaze) 

4.3 &J~~I~~DU MU-I~O~J 3d~im~wiun5dQinni~~wi"Lu~dobnijou #~~n~'I,6fiaupli 





luadidn5id~il?i~ iduidn~h~~iu qafim.n' n:i6ni;oc$u ifluiu ~5mfim.n'iviid~nnan~iuu~M"~vui"v 

auhnnwRm~u3::~u~smvnnu luou7nmuy~ln~w"wuiinnlula~~~~ 7 dav~~a~i~i~~liimt 

~~i~lfi~.n'i~~d~~~iNl iddjM"~~~l::a~d&B\d (hh3 ~d%3"~d.2537 : 2) 

'lunnAnwimc6iuiam~nd ir@M"nqimuiu macmGnulu~nnwu: ~ii~fiuvaiu~iiu6aufiu 

L$U 

ineau Ba iiKmQm&ndtiquid ~~ilnnquciraa~wln"m.n'fiuni~~u4~ hin6wlh:nau 

huoanlqdviw q vaauun"~~fs"ai3d~:nau~~dau'~1a~G~nmdir~mau~"~ni~~nii~n"v38ndna"iufiu 

L L + ~ q Id (niqpw LLK~~~ILQ~. 2530 : 81) 

bn6au vrnuB~ 1k~~hnwu:~viauii6qai~uid 7 uuk w~wh.n'~%rnfind~di~da bdad 
Y 

i6~'~1u~m~m1~did~uwau'~1a~ai~d~::n~u~5~nmvaau~va~i~n::dm~miiriua~uu~~w5mn"m.n'~~~i~n~ 

(d%l ~~~Y13t!l. 2530 : 1) 

< A  
m8nu~9u~u~ihuiq q uui~~mwGmfinmmaa.~ijufiubwi ~6mqinnimnaudi?ao~rn-r 

~~nau+~~nmdira~~us~~uwa~'~~a~~iin~au (qui8 ~~mqicaqn. 2531 : 1) 

~n3au tin aia~a::nauaa~~~rnmwaufiuai-~fh::nauaeii\~dud~~u~~auvaaua::aiun"~un 

didrind ai~s:iraanIaba~Iavrwaua~I11~~u~Raw'iIM"~iim4~~n::~uIu~n~au ~da~wihuwaudqnqn 

hd~iIfs"~n~aumaua::aiu~~n"~~~IflM"~du~::da"nm::ivfiaufiu~~n"~ uu laiuad (qaanA ln8uGui 

2534 : 1) 

LR~W wlnuBd ~~d~a"n~~~~au~~ii?aiun~uuw$an"m.n'~~ai~nd i9u~iadamauaad 

$mm~diuni~rwiIu~~vofiB~waaua::niu~~u~6n~~u~n"u (ha in AJ A. 2538 : 7) 

sinn?iuwuiu ~na~n~au~u~u6ua1uiann~i~~6d1bn6au~uitl~d~i.n1a::nnu~a~ %ma 

W WIJUC(~~SP~ W~U~L~~~~"~~~~M~DN~::~I~ aiswauaan~~~a~fs"~~ubn~~ubwisudd~m~n~3~::~ 

a"nm~a"iuCu~~fi~i?iu~fi~w~~fim4 
<A a 

iarlda::add~atnia~n6~uwGan"m.n'~~aifind ~miurjd~ui~hnia~n8au w~an"mmdu@w" 

naiu~wuiu6dvia!dd 

Gmi C&viqdi(d?rn iru&iqdi 2530 : i)n~nRqmda::a~~~~~nia~n6au!3"1i~d~~a~ 



~ni%uiumu w5a ~nhaua51.I q-dninff ~nFiu$ui (2534 : 35) ndnii ~nfiaulddu 
A- x 

mfi wmnmuu~a.r~r1un3~u"11ii ~fim"bu@hwut.~9u:ilu (slip) d~lud3uwau~uduld63~~3d3~ 

~aaunaaiu (flux) ~s~viuA~ariiw~ii~ih~n~ou~~mu~~o~I~~1a~~uai3~nidu~~ia~i.~"Im L~YW 

~d6l~l6ldLL~~~3~dL0l~d~~d~91Ul~~~l~~~nL~1~~ ~ia~i~~~~a~o~-jml~~i~n13Lnii~~ n;L4bu 

rnlau ~6dfiid ~Wiod?ud~rl~wja~mw~ilw"l6rn~ud6a~ni3 uonqin6&~umfta1JdCiiaul~'p1Qmwdd 

~rmaiidani3~nf ou Gm udu; 6i"Iia"ii uiau ~8uwiuiou id?uwaumc winuniud4m LLR: 

haw C~L~~I~~~I~L~?UN&~U 

~"4auaCd rimrci1uilQ6~~ciiun15~m~a~~a~ri~u 61~1nniaul'il4un?"iua~l~u6pii~1::i 4 
niqtlriIduLaid Air Ci~quaaamq utnril wi~u~auIu~rn~~iuq uiwmnnc~nGau wfiwfim.;I~~aa~wiq 

lu~fioiaio~arru~nfiau"p1~mdd6 ~~~~a~~~~~lQ~nt;w~i~fi~uw'd~~b~wii~l (Greenware) 

~dad~tlM"~da~n~aurn1::~mij~w~wfimcn"r~0eii~~~uu~~n~~i~il~~n~a~1w~w~t~.;Id~wiiu~~6~d~~~fiu 



CE d 
~mg6ud~$nid~~m~nauwuinuiu~aiu~~m dwin~L~ua13~::nauA~~auLLa::fini 

A d ~~mdm~GaduunnQa~~nd~ud3::nau~a"n tuuind~fIunan'hnnu3~nn imqfiu nunnGmtflu 

~rnm~~b~~~h~flu 2 m3m An commercial gradeLfIutii~hdouuiqn: w~nd~un~i~n~mvn~n13~i~u 

qmmvmnu~mrind3~n~mi URI Lab grade L~IU ais~1"a~n~hmma~n1~5~u~fiiam~imni~~w~ 
d 

ndi Commercial grade Q8nm ~nauhi. 2534 : 3) 

tc)6un)l~auii~~~n~~~driiu~l~iuinu~uwa~ud~fid~ud3::n~~~~~~ni~~~~nd~~n"~ i 

qmaufiiliauumnii~~u n1soi1lrS1Q~iu~~im1ui1~~u~~::~a~~~an"I~~"~~u1::au~u ~n~au ~~ia::giifl 

5mc)~u~rii~niui~~a~"n~::~fIuai~~nnu~nu Iumniia"aqbui"L~udauMin~::i~vwiAa~dau 

Jaznnum~mfi?~~~~riui]u &ii"L~"nnuui~n~~a~im~fiu~~mndi~n"u~J ilwwi~~~~o~djnal]u~du 
r " 23 

uan~w~a~inm~J~::nnu~<nii~W"ni3~~1~uu~n~au ~~ol'a::n~.~~m~~uu~flfl~u~u~~n"u~~~a'~rii~~m~il~ 

imq6u~wn3nrriini3~miou~~i (hua inhad. 2538 : 29) u"n~'1131and6~~litt~6udi~ 7 miut)m 

auG6m~mfiaan~flu 3 n4u Aa 

1. imp6udiit)mau~GIfluei7~ (Bases group) ~~uauaq mw~ni wanua~aiu"Lu 

L R~I (Fluxing agent4)1/amml~~g~"Lun~a~~7"IW"i~a~ di"IW"~n~nu~aau~::aiufi~~u~~a::~dun13~wa 

Gaa~mlaudi"IW"8rn~auAu'~ "IunitwiGn RO LL~: R~O ~muimqfiu n4uiud I611ri 

d;ln::8aanb6 (ZnO) uuduunnnb6 (BaO) ~~nfi~%~%.Innnkfn'(~~O) ~~naduoanlan' (CaO) 

IfIu4u 
r A G 

2. tq~udi~mau~~flunai~ (Intermediates or Neutrals group) ~IMUIIILIJUG~MU~~ 

(Refractory) " I  (~olorants)~~~~~Y"61/2~"Iw"~~~~~ii~21~~~~ r)I~VlaVl4~~ntl9lnij~~~m 

~m4~mmaaua::a1u~~azamn1~~~mna1u~a~~1~~5a1~"Iu~1~~~~1Gnd~ i@.~hh R~ O~ G1mu~nu5mp 

6uncjuiud hri aaGuiannlg6 (~40~) ai?innanb6(~e~0,) In3~fiuuannIqd (Cr20,) ~gu6u 
r AG 

3. ?aq 6udi 4~dud LfIunam (Acids group) ~1~~1~~~2~i7"IW"Lfifl 63 (Glass 

forming) ii"LM"#u"Iu~n5nu (0~acifier)i~m~cufi61fIuG~wu~~u$1~n~n1~1du~m~a~~a::a1~pi11W"~1~1 

~n~n'~~nnuu~d~~n~dwu~n3au~m~~u~~a::1b3dn3::wu ~uiarlSudmu~amsianam~iaei~~~63 md 

~q~1GntfL48~a"nind ~o~Buu~~nui.qSu %uri w~d~niaanbd (So2) ~~naanlgn' @no2) ~flu6u 

(lw~ma ~d%iwri. 2537 : 7) 

i~iJdnaa~ii~~Iun~s~miuu~n~a1JImuw<nn136~ 7 ~Jhn%1t$16uu~n~a~ 6au~1uia~naa 

6lGd"IUidialJiud 



I. 3"mq6u~a:mu~i4iu viiI~uin~innlrrinlswnu~nGau Iinaiiar~Ii 

2. a~~:vwi~~uiia dawinrins:5ninjjo naamuqariandnniqu 

3. imq5uuuadi~i3urjwin lnu~nwi:Gu~~fia irmiuls~$i!du~n 7 ~?Iu6irmmuKudon 

16 liunl~n~a'i%~lda 
4. imh:mwm:ii? ~ii~il~i~~wa~~i~n~au"bu$~~uu"p1a~3"m~6u ~flumsriridoiimiu 

W$iu~~6rl"bu~n~aa~d̂a6rl 13uwurti (wir ws~uwqnli 2523 : 95) 

wn~a a~i~cn"ucji~u~.~"b~3"m~5u~unia~n~i~un3"1n~~ZnJa:no~ 6au 

1 ?U%U?I (Potash  Feldspar) ~ilu?"m~5udi4w~adauan~m~~~ Bufidii.kms~Ja:nau 

"pIodhumaGuu ina~uda~iiiwi:da:uim 2.56 ~MI~IL?~J 6 ~ufi&ii ~~~mndidn"umiu~b~a'drii~~n 

kinnnlrri bia nFiac aq ~3ucn"u iru4diaiu13di~hu dauwauaoc&o5uh i~a:ii~nlou!6ti (Tnua 

inhdd. 2531a : 36) Gufidiiwui8d6 

1.1 Alkahne Feldspar 

1 .I. 1 Potash Feldspar (K20.~03.6Si02) 

1.1.2  Soda Feldspar (Na20.40,.6Si0,) 

1.1.3  Potash Soda Feldspar (KNa0.403.6Si02) 

1.2 Alkahne Earth Feldspar 

1.2.1 Calcium Feldspar (Ca0.40,.2Si02) 

1.2.2 Barium Feldspar (Ba0.@0,.2Si02) 

nisdan~3cdadnlh~ugmainGou nid?uldiuu3"mq~uqinlw~iwa~dadadi< Mia 

Lidad~di~u~msmGau"Lw"dnwa"n8~6 ~n8~un'~o~n1a~w-1~u~m~~~6i~"aacn"o~n1aniaan~m~ncjia 

aad~n8au~fi~ia~ ~%~ni~da6alh~uqma~nFi0~~6iu~~a:in~ou~u~d~~u1~~~m 14 ~w~~wmrln6adii 

~~wda"LM"b~m~aunuIviqd "b~~m~u~aui~adn~~a~~fi~~ui~~~a~~$~ i~iw:Lal$8qaidadadi< 

6113 ~~LM~L~~~~~~I$~:!~~L~U~"~~~~J~U~YIJ~"~ %~~IL~~~~~I$L~~I~U~I.J~~ % WLL WRL~~~~~I<L./~I 
$ (!wiws idi???"wri. 2537 : 94) 

2. ~u$u?~yiu (mt) ~ion?am~iitjmrni~m~~i SiO, ~iinn~ju aramii~3u$an~ 

wln imiuuiqw~gdni7iol95u~~n~u ~miu~dd 7 fifiuiw3Gni8d 99.8 idoi~h6 ni~miirnA 

Auni? mint ~fIuwd~ai?~iwuy wa:6m 325 ura a"nwaad~u&ua~~~iuiw~l"buda:~wfi~~u~ 

h%Ga"ba n?(uGu~~a:aa y (muiwu~fiiam$. 2513 : 140) GuL~u?~yiu~iawaiuiin"ad~nelu"d:~~ 

"b$iM"yniou~fluGmdn 7 riuouiiunima~l~~~udau~aulu~~o~uhu~ia"vcnFiaul6 ~~avii"b~wGmbim+l 

ndwu ~~uinlnu~~dlM"b6~1inFiau~3ui~i~il~ (?a$uA iiidirwmui. 2531 : 72) uonsin8nia1%!u 









4.3 wmaou~ini~mazn~~~o~~niiou ~in~n~auanmmou~?a~iiu~dfiilily~i"Iu 
A*= " 

nnwGou 'jolr~ud~ulu~~a:i~~~~n~~~~~a'1aB~~zmnaznouo~n"pldli~ww"b~~nu~i~nGou dqu 

~nGaub~l?quri?~aild~w7~nGou ~i~n6ou~ciiuninwi~~a"a~d~uuaniw'bi~~fiou~~um~u6~n~a qz~~flq 

~~muniaGiu1um~ps"az~~um~~Y"u~iooi~'s::"I~a"a~Gudau"a~u~i16~~ua~1~u~i~nGou~~o~~un~iu 

M~I uriuuo~~~~n~ou?"a~Gu~"b~iiob~na~~uunao1a6 (Calcium chloride) ~~azwnil~Qurmnd36 

(Magnesium chloride) 

4.4 ~PIRDUR~IULP~<U~'PIO~L~~~Y ii~nn'od~nnub~~uabwo ~do~uw5afim.n"n" 

~aqmiiu ~~o~n~oub~n~dm~~afim~n~'~~uun~n~ouu"iun~::wun~z~bwn~z~~m./i~~~biimnaiu~~u 
I ,  

P dP 

mu ~iaoldwBouiinaiu~~~uai~~~o~uiain"buBa~~nGouGdauwau~o~8uCou u-.kumuwnuodCou 

8~ii~~u6o~~iuai~iiwannia~uw"au"wau"Iu~i~nn'au l&rinia c.M.~ niauidu::~?̂m nianazku ma 

~t;&% ~flu6u nn$9%n~~azaiuti?u~iiouriouwau9ubn~ou niAinia"bumftouh~lily~iffo~n13 

mrui~n"urnniouiwM1z~iimnku~~iu 

5. nia~wirnGouw5mfim.n" ~~mfi6~41"d~iId~n~ou~~uw~afimG~~ciiuni~~wiGu1~a:: 

w5afim.iiic-iiuni3bwi~ubba"a ni~iw~mfiFu.n"ibiiunia~wi~u w~mfim.n"6a~eiiuni3ain~~~"d~~a"a nxi 

qu~nGou~~mfim.n"~u"~b~wiGu60~~z~ma::a"~uin ~m::~fimnia~~an9s"nl641~ 1~owGmfim41"~do~n~i 

rnnaiuimn::aiu~i~6 ri?uw~afim~~iuni~~wi~~1~ba"ai]~~i~uniabn~o~1~tiouuin bwnzb6aw8a 

fi~bv4bbb5d bb~d 

d 
(aanm 1n3u~ui. 2534 : 69 -70) ndiaridniaia+uuiiLn~nuii niaiq:~a?uu 

iiLnGoudm& 7 3m&mzI~~inimnan~quI~wa~uiriou doilo~iiuniairmwaimffai~'~::~iim 

:urn" ~ii"bw"~ud6o~a"a~ ~uaouhab~liuu~ibn~ouwoa~d~66dd 

I. nia&:~huwnu srLdIfs"s3nO~~~iuouaadmiu~m~ 

2. nrsumdauwau dauuinni.rumfi~fl~.miawauld~u$ia 6-1~ol"auurn~ou~iuauCou 
I* * 

~&o./iiniawmaod93n+dumwaun"Lw"uswa rraniao~marm"auu~iuawinr~a:"bd~~~~i~auo naaqzum 
" Y 

iatlrnrioumuinnii dms~umuiu~~i"bm~iuauo~n"udauwaup9io"II~m'PIodiibn~ou ;ilmGnuuuaicn 

fiunuiu~iiu~doi~lsr~ ~a\fs"bFln'Elll bd~U~bLdadl6 rdu b~~il~~~k3fld tl1N~~lL~kX.l trmm31d;iId 

b6u 55 bdil;b4~6'~10d;iM~ndaUW88.1 (Batch weight) &uia~!~su""b~~iida::uim 30 ffd 40 1da<1,8u6 

~&o"Id6~ar~w~niwIuni~m~~~m ~1$9~uniawnu~i~n8au s:L~a:nn~m~~ina:nou imzi 

amwdunau 

3. n~an~o~~irn~oerr%oeiiuni~~mwau~uui~~~~a"a~~cn"o~i~un~~n~o~~aumz~~n~~ 

~&09Ps"l6naiua~6ummiu6o~nia 



~i~nGauym~mfi7~fiu flunl7"~z~iimni3mnw~n~a.~a13 cl~u6autiiMQn?~nuIM"~f 76u 

riauian~a~\nai~6~::Guin ~cl~u~7~~n~njjsnniz~?~~udmw6n~Ldda~1uLdaLn~audaLwi~L6?~::Liim 

~9uy~1dun?duuci?~nBauI6 

hn731n:aer w~mfim6 6oa~miuu wA~n"mw"Ifi~uyi!~u~au~z~n~au~muui~n?iuazaim 

a'jn~uazaowio&and3rIIM"numld kuI#ira~~i~~mn5a\QauLdiuiin~iuazaim iin13~nGwwAm 

n"m.n'G?tn13~d6 

1. ?i~n~auw~mn"mw'bmu?~u (Dipping) nrn~nGau6?uii~uiil~?n8?nd7̂aQ~u~ 

~nu~zdin?erwAnfim6~1uim~fln i~~~u"n~uia~rn.mun~u~6diun3~1~muni~tii~aiwn̂ mn"m6~ua~\u 
A' 

~lm~auLl~;?unYwi~mu~n?7uLnu7z~udPIadn?7u~ui91ad~n~aer1M"L~ui::au 

2. ii~n$auw~mmw'bmu?%u (Sprayhg) ?$b~uiiLn~auw8miim~~ndpIu7m~~ûaii 
Pad V 

I+~n~auw~mfimw"biadiLaua au~::~u~mqma~nn~~u~n~a~4~~m~u~ni4m ~Xlthlrnn::~unn 

LCI~OU W~~~~CU~~~LIS~~ Green  ware ~I~ILWILLU~ One Wing ~I~LFI~ QY W~~~"~ W'~~~"?~~I~ U 

nx~a~uu~iiua6unid k \Qn1~~ua1unnviuaGau~6~n~anyn~um1u6a~n1~ 

3. ii~n~auw8an"mwTmvii~nmm (pouring) nnnmGsuhuii~dhuuinIQ~nGaer6u 

wlfim6n"Ind q idu hiafidn~ 31q7 ~~qn"u~uimI~d q ~iJu6u dawAmn"m.n'ndi&aiu13n~:: 

unium* n~aIQdin~~n$adikai~wim~a7la" ~~F;;+n7qw6nii~ngau37m9~"6a n73LnGau?i&q 

wAmn"m.n'sl:UEu~~u"n 83nunwuid;aLn$auUL~7h ~~a~~inmo~aim~~1Gau~::ka~ufiun"u n75 

Ln$nûaiin7uantiiId+Ln~au mnrddwn̂mfi6~6n""Ifi~8mnn7u~'b6~6au ai8nz~~%~naiuaaud7u3au 

37m44/7\1 7 YE)~L~~DEI 

4. ii~nGauw Fimn"m6n~mu~f MI (Painting) ?ilnGaukruii~~3LblJ3dn"aadn"unidawin 

I~5uni~~n~rrnwAmn"m.n'~u~6n q ~innimnaaanf mn%u wAmiimdn'~6aani~mr~~~ol'~iau~nGaer~a~u 

q il~da~iifimrniuwwiu d?urnn~$uiinis~nGauwAmfim.n'wan ~n ware ~!iIfi~fim84/1d q 

nmu q 4 (Innun ?nhaA. 2531 : 95 - 99) 
u u  " d und 

lum~h~Gunimmaa~n~~ul~afini3~u~nGau ~~a~qinnn~m5uu~7aGauf uinwu&::l4 

n13ju wAmn"m.n'aa"bu~n~au~~azw~mn"m.n"!~~7mb~~~u~nu"n bun~~qum~au~~6a~i~ wi5nn"m~n"aa 

Iu67LnGnuuiu 3 ?wq 







fiuaia~)rii"Ifi~3mni'si~h~u w8audimiulflaiiauci?iiq:fiuu ku~n8audinaiulhmno,rh 
x ~*~finni.rlt8a~runaan~inn"u na1ui~flai?ao.rrn5m~~~iim~u~u"~1~~fiau~wi ti764iw1 LL~:M&LWI~~~ 

A a x 
6.1 ~ U ~ ~ ~ ~ ~ V D ~ L R ~ O U M ~ ~ W U ~ O U L WI ~'Fl~Ell~d~~l~~dii?~~~ dad~ojsziai~ 

~~:naudina~u~~~vlwaua~P1u~n~a11Liu~wa n~~mauAim~u~~~ual6~~fi~u ~a:niunidd 

w~u~ii~du~ndnu~iaii"IM"~n~auin~~u~~~ua ~~n:d~:n~5~d~Wornisln:~~um~1a~~n5auhwa 'Irj 

MUIY BuLfiu1l.l 
$a x 

6.2 miu~~fia~a~~nGauw~nm~u~m:rii6~i~lwi r~a:~6minni.r~wi luqwri1n"~~w7 
I X '  I 

m~a~~niutfinna1u~~~ad~1uinn"iisl6sl~::~~uann~~n~do~n~~]~ ~~ardoin~audaMaoaau'aiunaiu 

~fluu6a~un~:id~fiu~a \ 

~in~nnwu:ni~m umrma~~nGa~~~6nd~asl16u~ua~sl~~npi1u~~5u4~a~~un~~nfi1]a7u wa 

.aad~nGou~I3unrr~ii'jfiun4~d 
,A a x 

Bii~Gqadija~nin'1~ Bii~~n~nn~1wu~a~n5a~Wod~dPi~"Iw"~n~nuhaau~ia w5mfim~dii 

di7~$u~n~au~di~M"wamna7un7~~~~ ii7wnw~mn"m.n"finna7u~8u~7u~dadi)7nnif ~n~n~ii~:ii%i 

L ~ ~ ~ ~ ~ L; J x ~ ~ L L w u nmLm:niTacqu hua(bnun hkdd. 2531 : 107) IKGmunr~iium 

Lfhan"ygiiMirLn~oul?"$i 
A- x 

1. nn~fimoii~G~~un"nmq~%x (Pin ~oles) iihw~fluj~iin q nmnnuuuinmlau 

fi~riaui&ddun$i u ~ ~ ~ ~ ~ ~ ~ n  

cn~~~diilM"~3mhw~n"nm~~~a Wn 
Y Y  

1.1 ~fimuiniiaGulrdrniawua (Porosity) ~d~~u~uinni~cla~~~~6u~~a::ni~uam 

6 WmramRuk~iih Iu~dn~ui~atmninn~~u~m:d~~i h~a7nin~:qlnuGq.r::~~uoanuin 

L$nRun:qd~uci?~n~o'unans17 ~I~~~L?~~~~LL~:B~RILM~M~J~E] m8auiimia~Qmqt i&~~v~nu 
-a I 
anmaldd 

1 .I .I uanGulM"hLflu~$nLguq6u 

1.1.2 ~~flq~m~idquqo~~daiu6u 

1 .I .3 ~~fidp~bmuninii~u'bdwfin 

11.4 ~~~~b mun~~~wi~~nau~a~na~~~~~u~dadi~~i q 

1.2 ~3minni.r~i;u~i~nGauuiu q ~:rii~fi~imGauomm:nnu i~nnAm-ainnn 

aai uG~~n.rn"iislni5"unu~um LII; uuaniwq::Lfimn"i&ul6 ihrn~~l~if~in~dd 

1.2.1 ~ili~~~nZnYrfjumI~~~"sanau~~"1~16ua~~a:~~un 

1.2.2 wi~nZoubmunisBuIA 



I .2.3 ~~~uL~~DuQ:RD~~I W"L~UUT~U~~~L~U viin~oi~ifiasI#G~~nvia 

~ I ~ I ~ ~ ~ O U ~ ~ ~ ~ ~ O ~ O ~ ~ M Q  

1.3 w~mn"mw'Ad1~d~uin~a~b~:a1m~:vi1IW"~iim~auoi1wii~u~~4~I~m~n1~~nai~ 

a:aimEawCfitu.n'riautii~dq~~~n~a~ 
Y A A, 

2. nia~iimoi.~w C~fJua"nm~rii~fiGauaiuGa (Crazing) ~~uoiiwQda:mwwuw~nmiiu 
Y uu t 

m8a1~Gna~s:~fimuulmm~u 

2.1 ~iim~in~~~~:~whimnGa~~a:n13~u~~G~"~a~~da~u6un"u~i~nij.au~~~'i~u 

2.2 ~iim~7n~m~mirwi~~a~iiu~d ;a ~m~erifi~J"siau<m4u~9m~mi~a7wGmn"tu.n"aan w'i 
u" 2 

hGnGau.r~u$al& ~PB~~iin7rnuGa~as~nGau ~~fl~lmmdu 

2.2.1 LLKlaLia5u;Twmudgugm5idauqadaB~ri7 ajldu~ia5diu 

2.2.2 ~~flu:i~n:auTmud~iu Gni aanlari ajlel%uiiLnlau~~iam~i3 
t 

d~gu da"n4a~~1a:IW"M'du~mw~filuni3~~1"~~ 

3. n~~~iimoiiwiibda~m~a~d~da~~~nn~~~w~~n~au~d~iiun~~~~~~fiGa~Id~iiu w'7IfiGoiiwQ 

d~:mwd~n8au~:~waGa~~a:~~i~%~d~~~w~~"Lu~e,~au~:~~~~i~~d 3~daus:innu~iuiu~7at 

~~a:fi4q:iiIW"waduaiu3nu7n Wa w'i~fiinfim;l~a&n"u~uai~wG~fitu~ni~~u~m~~wi iiMbni3 

~wi~nGauId~6u fiiiGa 

3.1 ~~lan~Q~i~n~au~dda.~ni3~wiuia (Firing rang) 8.1~~ii~idd~:8~~niw~ 

3 2 adi~n~au?fiwuiuin~fiuld 

3.3 ni~~~i~d~3a~i[u~tuw~Gdri~wum~a" 
AP Y 

4. oiiwQd~fim~in~i~n~auiauw~m aennnEa~5mn"m.n" (Peeling) 6nm:wmmu 6a 



4.4.3 n1am4ouwiimfit~4~nn~~~::6o~bindauw~m~t~4A~1~~iau q 

4.4.4 ibn~niounauq~qtUw~a"bk~n6a~ 
41 4 

4.4.5 0h~~l~mm~1nni~~~un6apIo~inijau (Crawling) iiFinw~ilu~au~~~n 

kaadudou alau~:bimL?iui6aduan"'u L~R~~R-ILM~ 

4.4.5.1 C-\iniauwm~auini~uId ~fim~~n~auwa~ao~imqfiuAI~ 

~n3ouumwuiuos"saa::i~umiCuId in4ilu~u1uinifiuId 

4.4.5.2 iCm~inbviinaiua::oimijaw~mfib~4n"riouinRou 

4.4.5.3 ~im~aubml~ai~afi~~ub~ada1nbn~audna1ui~~ua~au 

~fiuId iii~3pIniaasn~aaodinRau 1muu~~dauwnrraa~imq~uA~flu~~~n4ou imqfiuAvii"bkindau 

i~unGaWa ~u~::ijl+~mnhdau~:au 1muhu~Qki~~rni3udauw~upIo~~iin~au ~wnrrerii 

bbk~iimni3i~un6aq~d~nRouI6 

MILNI 

'lun~:uauni~w~wii~fim.n"~~3i~n&~mii~ q ~on~wis:n~u~:u.nu~mw"iu ao~ns:uau 

ni-iw~m ni.rAw~nfibw4L~31inA6cjiun33u~i iumauiirl q ~o~ni~ w~ m~io~i~~~~~~a~ m~u 919 

d~:~unai~6u~waa~6w"u~d~m~mw"1udLiau~~u'bd~6 ~~vi-1~~~6uim~~umiu~rii~um\aa"6au~~~d"bu 
6.4 u 

m~qma~wnmrmi~~~~~~a~~naa~un~::~M"na~u~in"~~Bu~~~w (diwu imuida336. 2531 : I) 
we, M 

d~:mnus~~v1-1~wiaiu13n~~pi~oon onuhm:oiid q um~onwiImnd; (ni wmuwqnlj. 

2525 : 13) 

I. ~~~~miuda::mn.lrosni~I~~iu.lros~~i 

1 .I a~Lwi$!&iaLiad (un Continuous Kiln) ~u~midviini~wi~~un~~n~iaTmu~wi 
G Qrl 

LlniafiulQnniuiu b~~o~M"~on~uu~~unirn33~wiimfi~.n"~~i~mi"bw~ 

1.2 LmiLwlT~midoiaLiod (Semi Continuous Kih) L ~ U L ~I ~ ~ ~ ~I ~ ~ L WI L ~ ~ ~ ~ ~ ~ ~ ~ ~ O 

fiuI~1i8oiw1ia~sr~~awiouda::~wiiaI~~n Imub6od3olfi~mirdu 

1.3 L~I-ILWITG~~LWI~L~~ (Continuous Kiln) L~u~ondoon~Luuldan"u~6maom 

~mm~ilu~mi~iia::uunianau~uadi~6 dawins:~mm~nnuuuim~~~ idu rmiqh6 aiiiuuad 

LLM?U 



2. ~~AmiuEJ3:cnwwid~6uaujau 

2.1 L~IL R~~~~~L G U~~~ U"I ULL U? U O U (Horizontal haft Kiln) ~hu~admdd$ 

-i~umufiuiu6u w5dmilfidmaam,utd~~u?dda~ 

2.2 ~~l~ wl mld~aau (Up Draft Kiln) i~r~mliLW1~mwq~'bJ~duinu"nimi 
ryu u 

~muy~lm9ilu"hdliwnmiu (Checker Work) ~aiu q ~uilustd?u~fim?lu$a~iu"Iu~m7adi~aua 

2.3 ~m~~i~G~ni~i6uauiaua~  DÔ rn ~iln) ihu~m~widaiunn~wilu 
qmwqicjd ~~amisauaicj kuiawi:Tmr)d~~uni~~oa%~~mi&a~~6uTaq~d~cun~wt aiunn 

meioann:di~ q ~avd7ml~:wk~$a~wGdl68 

3. ~~d~ismiuds:msln'~]ad~daa!d 

3.1 lmlL~l%~~Ld~?!d (Direct muffle Kiln) L~UL~~U~PI~MQ?#LNI W~QlfitUd 

d~:vm~d?-iaa?id ~~uaawi~mwqicjdd~uuin~#~wier6mn"m~~bm~au 

3.2 ~pnwirrGm!~iladn"u~dn~!d (Semi muffl~ KUII) ~hu~~naimdaan~~uulfid 

ri-~~~wdld (~uffle Wall) Tmulfi~da~!d#uej.ari7~~w~ldTmua aiui~nI~~.11~mftaul6t 

3.3 ~l~~~mL~ll~m(~uffle ~iln) ~flu~midaan~~uul~~:uulra~n"u~~~aald#ue~"a 

buIRc~ulvra%d~3uGufla~n"ul~lmua~~ I3iwi~mffau!6 
w 

4. ~~d~aiuGnw'~]o~~o~w6~ 

4.1 Lald~m%fl~L~UL~aLw~d (Wood Firing Kiln) 

4.2 ai%~m~i~~~l~uL~aLwGd (cod  iring Kiln) 

4.3 L W G~LLE~~L~ W~~L~ G~ (Gas Firing Kiln) 

4.4 L~I~G~~~&CUL~OI~~LWGJ (Oil  iring ~iln) 

4.5 Lmld~lfh~d~l (Electric Firing Klln) 

I w 

Zuilillljui ~a~~~n"au"f~41~~u~ai~~~u~~w~u~mi~~Gc~1~mia~~u~u~wi L~ULQIIAT~~U~IP 
R:m?n ~wl~fiqocvl~fi~d (High Temperature) ~MW~:M~P~J~I~~~JIU d3ustYI~mL$aLw~iJ ~Jaamfiu 

L~~L~1~~1~1361b~lLL~~l Reduction 16; 
( Y A W  

vir wmuwqng (2525 : 33 - 43) !6nii?i4o?nii~ai~~~a!?"i1 LaiLmma3ia~uuuimqiu 
d~~n"uad~?ldda 4 2 uuu 



I. isn~rn"afimnianuiau~u (up haft ~iln) 

2. ~ol̂~~mEa%imni~aGaua~ (Down maft ~iln) 

~mi~~hfimni~nuiau~u (up matt KU~) ~fIu~mi~bidda& ~diidod3:uiunaiuiou 

~ I M ~ ~ I ~ L L ~ U ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ U ~ O Y ~ U ~ O J L ~ I  da~did (iiu~mi) Iin~iuiauciiu~rtiu~n~dmnuIA~~ 

(Hem Slab) ~mukcii~mmum ~~~u~a~~~~wliw~iA~8uGariin~iuiouA4 (Thermal 

Conductivity) ~u~iw~n~~n:dau~a~unaiui~u1~"a61~aua~~k~~mi ~rn~~~afimnidauiau~u Quu 

i39nkuul~11Lg~~ddL~6~~ %fim~mnfii (Front Loading) %~m(PIQmuu (Top Loading) ~mi~~n"H%im 

ni~~unnui~u~u~~u~mid~wui:diwa"u~iunm~a aiu%u9iu q 16 
Lm~~Ln"H'~~fimnidnu~aund (Down Draft Kiln) d~~inaan~~u~Eljid~~u~mi"~uim~~~~~n:~~i 

wFiBrn"b~w"b64iwwnn nisungwbn"tu??munio (~iln Car) &Ai~fia:man~~n:nda~h 61 

~dni~~~uwnw~mfib~.n"~~~u~n~?jdi~o~bn~~~n'in"~~~~unml~:w~m~~o~wFi~~6~ &aiuno~nQmdn 

cub ril~d~fl~dfi~~ri~~d imn~n"a%gmni.muiaund s:;adaiidIw"idio~m 4ds:dad?or~*wiIwti 

w5a8umid6adi~5 

uonnnii ni mwuqni (2525 : 34 - 43) ~~I~n~iaiit~a~~~:nauA~i~~"~~a~~m~~~~a 

~~ilucmin~n"a¶knidauiau ~:1~ucmidrill.r:~n~niw~Ln:~6~6rbw~~~~ ~:6adGdaud3:nnud&6~ 

60 

I. ri1~~wd~w-1 ~~a~~in~mi6ani;1nua"aun~~ilu~wi~uimIwst; ni.rrinrii~a~uiImuda~~u 

daw11uIu~~11 (Lining) ~~u7~bda"unaiuiau~~~a~~n:a"~naiuiauImum3~ I$2$iiqmwi 

~wi~rnwr~~~d ~Quzj~ui (Insulating Brick) dmmuunn~:~#lLdu3ad~f m Insulating board 

&.4Mtdnr,v 

2. w8~ni  mi ail4 ~Quw~~nilth (Roof arch) riilfiw~~nins~~a 'Lu&dn?idunn 
.A u, 

rimn6d~i~mi ~:OP~~I~LL~~LL~:~~~~~QII~LLEIE] 2g&nar60~di~~~~n~3wmGa ILR:I~IUG?UOP 

~~in~iw2in~~~~~m~~"v~iim~u 6m~di~~:6a~aii~rii~~w~d~a~a"u~m~udsia~~a~1~~~~~~~ Pa:iu 

wt~miais~uGa[n' 

3. ~nm39wFi~n"b~bn" ~m1da%~%fimd~1~3~~5gln"~~fl~3n (~iln car) ~imni~nuiaunc 4 
aii~L~ann~~uu"Iw"fi~~~a:uiunaiGou (EX~~US~ chmai in the FIOO~) 1du~aaan~dia~ qil; 

ninyufiuu~aauimr~ijuId a eiidi q ~~araiuno~i~fii~d?u~aiuiauIw"~~~u 

4. hy~mi ~n~:nnnuuuaiidw"imn"uGa~miw"aa~:Qmn"u3nImum3~fl6 iroiu'oBihiy9c 

lw"ni3gmi~d6nrinddi? ~6ai;nJQin~1iLmilwst;~uGiw~nuin ~h~0n~~n~~~~lfiida~~wFimfi6~.n"niulu1mi 

win~h~fiuudu~~ao~Aniu~u~mi %~LQI:~~~J~:&UQ::~~~~IRU (Cone) inqruwr~9nm' 



5. driad~mi~~f%~ ~~~d~nn~n~w~ad~~a~~fi~\6i~~u1m'b;u~w~~w~au1m1~u ~UIU~$ 

vi9aCin~~fi:~9ud6adbqd~ln9r"nw"3viu ~~vi?viuui~~~-% (Burner) hmouuu ~~a:ui~~~uull%nurn3u 
d a16 ( Primary air ) uld~uu%nu6wDdaIU (Forced air mixing) %~~~~3~~si~aanb~uu~mlnaf91:6m 

ida~m\wui3duaimif UUIQ~"ULLIJYL~U$ (Venturi) buu (Air - Gas mixer) q~n3d& 7 dd6~~n' 
-A a 

iumd (Shelf) I L ~ ~ D ~ ~ ~ ~ ~ M ~ M ~ ~ ~ ~ I L ~ ~ L ~ ~ O ~ ~ O ~ ~ I ~ ~ ~ R ~ I L ~ U O ~ ~ I ~ B ~  ku~awir~u3a.j 

bun41 ~nauniflun' (Silicon Carbide) ~dLwl!d~dbba::a"uilw~n!6uin 

~IS~WIW G~liifU4 (Firing) 

~~uiumau~m~iuaa~4uu3uniawfim~nia~6u~u~w7 4d~ui-~~9uCumaui~~~~d~m w fim 

fim.n"iI6~riwia~ddm ir~awiuuin6aududIm vliairlrudirnn6aubii"bm i%::$ua$~uiu 
~25 v &a 

maun7nw1~6mfimnuw~k nmwiw6mfim.n"~~~da~nbflu 2 &.imaumdinn n13~wih~ (Biscuit 

~iring) uaan13~wian$au  lost ~iring) (w? wmuwqnd. 2523 : 152) 

n19bWl~~ ( Biscuit Firing ) 
I Y d * U P  

~I~LWI~UMMU~~~ nl3~lwfimfim.n"b~~ad6u~u~~1idu~bddbba::~d~~bb~dmbba"~uii1n13bw1 

b~a"b~RdZd~1da~!6bba::fladn"un~ab~uw1u"buni~~i~d~ibfuni~~uda~,~ ~I~LWIAU~IF~~-I!~ 2 5; 

(cu~i~~m:~wqmm~n3~ubnia~6u~ubwi1 2529 : 154 ; ;id&uisin i~m3 ~au::. 2534 : 17) 
&& *: 

1 bwilu~qm~~~~d bb~abw-~bn$auqnAM~~ii ~un~ru~~~u~m$au~~~m~aaua::aiu~i 

ii~fluia.j"b15~~w"a"b09"~EaGui~aiub~~d bbn-%d qm~q~~~~unis~wi~~w~ad~~~u~dwiud~r~w~ ad wim 

i7m.n" 

2. L~l~i~~~~ M~~dlbIa"2b Wlb~$~~~~~ M~d~d q~Ma~~"b~~n13bWld3~~1~ 700 fiJ 

800 adairslab+ua (1,181 - 1  ti a~aid1~3ulacj;) 

ni~~mj,dudwftmfim.n"bii bwi~u~~~~::ba1~fimfim.n"~fiauim~~~~~~fi$1~~nuin~7"~1u~i1d 

~a~~~iwfimfim.n"~iau1m~~n~~aP~1~9r"n~u1ai~~~ul~~1uuu ka ~uniahadhn-n L~UMIU~~IQQ:: 
b~mtul6 ni~~wiflu~u3: u1bban41 bhm"ad biu qm~g~~uad~~~i 7 bm13 b<d~~"b99"a"aub% bfiuld 61 

~~mfim.n'~~qIu~~~~1~~~~~a~wda~6~~a1u~awin$idaqIu~R~wâ mfiru.n"Eu~~~~wn~::~~m~6 a::h 

nn~wi"bua::u:mn~~6a~~09"~31uiau~~u~~5nCau ~haau~d$iaonrninwcimfim.n"~~uriau dia7u~mi 

~wi~uindn~d~~~aurnu"Lu~::u::~aai 3 hIu:?b3n qmwJih~mibims~fiu 200 a~mealun 



fl751b171~~8~ (Glaze Firing) 

n-rr~wi~nlau muiui;d ninwiIfi~i~n~auA~uuuwSafim.n"a::a1u13u~da~~uan"u .innu 

%h'll? ~1dda~~b~uLfl~EI~ 61~ fi~~~~l~~?l%Jbb~d ~1~1361~1~W1~~~n3~LL~~d7d~6bfl~Od1d~ Uan 

qini mwuwqn6 (2523 : 155) ~6ndiai;t rn~bwibn6auiibii'3::1flubn~au'fl~n\d61~"aa~dqd 

~::&a~iatrwi~~qmw6?G~~utariiwun~a~~~~n3a~~Lda::fi ~~iunis~w19~~cinnn14uwiul6 ~du 

n~nwiild~riu (Overtired) dauri1~fi~1~n3ad~~rr1na1~6n~u1a1~"aa~u3a~i1~fi1~uw-1~~6 uazni3 

~wi~~m~~G~itii;cl::~n~aiiIfi~n~auk~~u~u1iidna3 

vii mwuwqn6 (2523 : 156) ndn% rnnGcnlunn~wi~n3aula"ii n~~~wiLnt;aud;na.r 

'lfih~id&~ni3~w1 50 - loo atnl~aadun (122 - 212 atmvh~mrcld) da&ahd bina3~wilkan 

h~iiuld n~s~widjua"nld (cone) iilumdadira%q~nufid3::nau6au~u rnuw~~sindnu6u~~6a 
6d ti nrnw18ub~a"~~mw~~~iu~u~nd3::uimn4~iah~ sdilfinn~winu~3mwau ~~a:h.n3nu1 

qmMF~a,ubfi~wun,adG7LnR'auLL~a::g~n iratiu~w~~:~fiiinni~~~u'~~iul~ ~du ni3Lwiilv/biiu (over 

Fire) ~iaui~~fi~ibn~au~wnuin a7sin~uLa1~"aa~uaitiilfiL~uwiul6 ~~a~ni~bn~qmw~ib~d~n 

qnA ilIfiLn3aub~3dubi1Ana3 



ll33~1m~~~nl3b~l (Kiln Atmosphere) 

~unlar~lLn~ad~u~WwiF)::in7aLw1 2 rLuui;a niarwiLLuu Reduction La:: Oxidation 

n1~bw1~:b~uu.rau1n7nda::bn~'lm~u#ua~n"uda::~n~uadba1~~~b~a::~~a~~6dn1abw1 nia~wir~uu 
A- 3 

Reduction ~::ii[MY~fim$du16 hmn~uL~liw~mbFm.n"~)::Ld$uu~~da~~dn"uuaauin~~ma~n~a~w~ niawi 

~wZq::6aJ+~mi~im61~ q kZ aiZ;ir~u L~I L L ~ ~ ~aib ~mondiu raruasuimn~unn~wi Iu 

ma~wia1~::riuaau1n1R9unnia1~~d~1mni1~n"~a::i1l~4ma~~ada~~~1mni1~n"u uaaulni~iLfimIwLmiLw~~ 

2 aVnwNt6b 

I. nia~w-~~~uuignindu iilii3~fimful6 4iLfimkIu~~aLn~auLdduuLLdadldn"uuaauini~ 
dU u d 

manlaw-, n1aiwi~~uuamn~uamiad~~nn1a~~1I~9~~~mn1uIu~a11 ~rirnrjamn~~a::ni~ada~"Iu 

~a~~w~l~~~a~~mi~wi~da~uiainaan~~'~u~u~a'a~~~~~~ma~~auA~~a~~u ninwi~aifinwXliun 







C u 

imqb~~flunisibnidf !~LL{ ~ucaun:~a~ria Feldspar URI Quartz 

n~uhali~ !6mnnis~auuurn:w (Purposive  Sampling) ~inmmdma~~duu (Trixial 

Blend) dd68mdmmntn~ahndid bd Ziurauw:~abbn"a 10 - 80 % Feldspar 10 - 80 % LL~I 

Quartz 10 - 80 % ~1919~ 36 8mdau 6dismwd3"vno 2 



A PIC 
~inpnn~niu~~d~luA~i~umI~iiuau 36 huwnrr mansnn7dosnan~~ua"rns!fi~~~l~~~u 

d~uwnrr~ilmGau~66~aiai~ 1 
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imqtu~#wrrulnr4pbi~uat: 
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Iuni~~4uni~~~~uni6auniaao ~~~:io~~~~n~at~il~~n::~dna6~~~i~aon~fiu 

2 ~a6ill~q-j q 6.i 

I. ii=q I6ud 
1.1 3u~auwz~ai~h 

1.2 Feldspar 

1.3 Quartz 

1.4 ~udai~~cnoi 

1.5 LLh L.P.G. 
2. qdnad'bkrri 
2.1 ~v~i~wi~baifinff 

4 I 

2.2 LR~~J~J !s:uu8Qoloa 

2.3 s~fiou~auimfin 

2.4 !,~?~d'?flq6~vl~fi 

2.5 ~l::bbn?dh.4 6uUl@l 80 , 120 !A'% 





ni~nnao~a~s~~~nia?1a~ii::~i~~a~1ina"nwbw:"11o~~~Ga &viddX 

I. a"nwbw::aai~Gup~as~aGou LLE/SL~ 4 a"nwm'b6~~ri 

1.1 La~oubp9aoNa:aiup9iobiaai~~u (Unfused) 

1.2 ~aGou6iu (Mat) 
A* 2" 

1.3 ~n~ovnsniuns~u (Semi-mat) 

1.4 ~aGouGu~~maia (Bright) 

2. miua~y&asm8nu ~~~s~ilu 7 gnwm:: MLL~ 
2.1 nrr~fiiiqdu (Pinhole) 

2.2 niaaiu (Crazing) 

2.3 niabbmn<auuP%bam"%u"uou (Shivering) 
a, 

2.4 nia-huoonain~~o~u (Peeling) 

2.5 ni2bb~nGaoonainn"u"11os~a~o~l (Crawling) 

2.6 ia~aGo~l6iubmasaaiu~3u~̂ %s (Loss of Glaze) 

2.7 baGouba~auin (Running of Glaze) 

3 4~osialnu rn~~FXlnnni3~w-1 %h1s8s~noi[66aumi~dii 



~~~uBcI~iviinimnn~c~n~i~au~nu'~~sc 6 miisululnun:Lnllii? ku?nq6udlflunn 

5~j,nRX I6~1,ri Au~nwn:~n~,~,ii? Feldspar LLR: ~umz ui(iiua~~~iEhu~~u ~inm7Tmic~i~~~~u~ 

dc~6amdaummnrjuhadic 6cd 6iu~nun:~~~rfia 10 - 80 % Feldspill 10 - 80 % LLR: Quartz 

10 - 80 % huau 36 8mdau da~u~nni~~i~~un~mnn~c1,1,6a~54~~6~a~na"nwmac hniiau 

lu~,w:~n~~ii? mu~~n-n I, w i  1.250 acni~anducr Qiuau 36 qma ~c~~4u~6iiui5~nai:~4~ 

wn (iiuaol ~~~uii~rnswaI7"~~u 2 hmsu 5cirlX 

msui 1 wnnisnnnsc rn8au~u1,nun:1,n~~n"abliu~a"cnia1,wi~qol~~ 1.250 ~lern~an$ucr 

nrs~uinin~~uuson%~m$u 

niu$ 2 wnn1mmn~1,dou6u1,nun:~a~1,n"ani~~a"~nia1,~i~q01~d~~ 1,250 aem~andun 

unuinifl~~uui5n%u 










































