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Artistik sir tamimlamalan iginde yer alan toplanmali surlar, tizerinde bulunduklar
biinye ile sir arasindaki genlesme farkhilh@indan ortaya g¢ikarlar. Bunun sonucunda

farkli derecelerde ve farkli renklendiricilerle artistik doku ve goriiniis ortaya koyarlar.

Bu arastirmada, toplanma meydana getiren hammadde ve oksitlerle denemeler
yapildi. Bu denemeler 1000 % - 1200 %’ de dokiim ve samot ¢amurlarina uygulandi.
Renklendirme asamalarindan sonra farkli doku ve goriintste cazip sirlar elde edildi.
Olumlu veya olumsuz tim deneme sonuglar degerlendirmeye alindi. Hangi oranda ve
hangi derecede toplanmal: sir elde edilecegi boylelikle kesin olarak belirlendi.

Yapilan denemeler sonucunda basarili toplanmali sirlar elde edildi.
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ABSTRACT

CRAWLING GLAZES (1000° ¢ —1200° ¢)

Emel MULAYIM
Ceramic Programme
Anadolu University Social Science Institute ~ May — 1999
Adviser : Yrd. Dog. Sadettin AYGUN

Crawling glazes defined undef the topic of artistic glazes, forms due to the
difference between the body and the glaze. Different firing degrees and coloring result

as artistic texture and image.

In this research, raw materials and oxides that couses crawling tested. In this tests
stoneware and samot clay were used in firing degrees 1000° ¢ — 1200 © c. After the
steps of coloring, attractive texture and images were formed. All the test results,
either negative or positive, took place in the research evalvating process, so we
certainly defined how much firing and in which degree crawling glazes forms trough

the tests. Successful crawling glazes were formed.
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ONSOZ

Bu aragtirmamin amaci, her an bulunabilecek seramik hammaddeleri ile artistik
sirlar grubunda yer alan toplanmali sirlant elde etmektir. Seramik literatiirlerinde
toplanmali sir hakkinda fazla bir bilgiye rastlanmamaktadir. Ciinkii yerli ve yabanci
kaynaklarda “sir hatast” olarak gegmektedir. '

Opysa sirda toplanma, artistik amag yoniinden ¢ok 6nemli bir yer iggal etmektedir.
Bu aragtirma ile toplanmah sirlar hakkinda bir gok yonden veri elde edilmigtir. Daha

sonra sonuglar itibariyle artistik sirlar i¢indeki yeri degerlendirilmistir.

Bu konu hakkinda aragtirma yapmak isteyenlere, bu aragtirma sonuglarinin yol

gosterecegine inamyorum.

Konuyla ilgili aragtirma ve galigmalanm sirasinda, okulumuzda sagladig: imkanlar
i¢in Bolim Bagkammuz Prof. Zehra Cobanli’ya, yonlendirme ve elestirilerinden dolay:
tez damgmamm, Yrd. Dog. Sadettin Aygiin’e, seramik teknolojisi alamndaki bilgilerini
esirgemeyen hocalarim; Yrd. Dog. Soner Geng’e, Yrd. Dog. Dr. Miinevver Caki’ya ve
Yrd. Dog. Dr. Giiner Stimer’e, caligmalarim esnasmnda maddi, manevi desteklerini

eksik etmeyen anneme, babama tegekkiirii bir borg bilirim.
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GIRIS

Toplanmal: sirlar genlesme farkliligindan ortaya ¢ikan sir gruplan iginde yer alirlar.
Toplanmali sinn 6zellii pigme esnasinda, sirn biinyeden ¢ekilmesiyle damarlar ve

adaciklar seklinde, goriiliip zemindeki sir veya gamurun ortaya ¢ikmasidir.

Yapis1 geregi zengin gorinis ozellikleri sunan toplanmal sirlar hammadde, oksit,
ve dig etkenlerin farkh 6zellikleri geregi ortaya ¢ikarlar. Magnezyum karbonat, iileksit,
sillyen, ¢inko, titan, kalay, dolomit ve sodyum feldspat'gibi seramik hammaddelerinin
toplanmadaki etkileri 1000 -1200°%’de pisirilerek sonuglari bu aragtirmada irdelenmis

ve ideal oran, hammadde ve derece saptanmgtir.

Bes ayn renklendirici oksit ve astar ile olumlu sirlar tekrar denenmis ve toplanmah

sirlarn artistik gériniimde ne kadar ¢ok zengin olanak sunacag: ortaya konmustur.



BIRINCI BOLUM
ARTISTIK SERAMIK SIRLARI

L Kisim
ARTISTIiK SERAMIK SIRLARININ TANIMI VE CESITLERI

1. Artistik Seramik Sirlarmin Tanumi
Sunduklari doku ve renk ozelliklerinden dolay: sanatsal amagla kullanilan ve
estetik kaygi giidiilen seramik iriinlerde tercih edilen sirlar gurubu artistik sirlar
olarak adlandirilir. “Artistik sir ad1 altinda toplanan sirlar, endiistriyel tiretimde az
kullanilan veya hi¢ kullanilmayan, buna karsin endiistriyel yontemler ile tiretilen
parcalar1 da kapsamak tizere, kullamldigi her iriine sanatsal deger katan sirlardir”
(Arcasoy, 1988, 5.226).

“Artistik sirlarin ¢ogu, detayli bir 6n arastuma ile kendilerine 6zgii iiretim

yontemlerinin uygulanmast ile tretilirler” (Geng, P., 1994, s. 2) .

2. Artistik Seramik Sir Cesitleri
Artistik  sirlar kendi i¢inde doku, yapim ozellikleri , ve gorunig
farkliliklariyla gruplara ayrilirlar. Bu ayrilmanin sebebi kullanilan malzeme ve

pisirim yonteminin gesitliliginden kaynaklanir.

Artistik sirlar  yapim oOzelliklerine gore su  gruplar  altinda
toplamurlar; mat sirlar, krakle sirlar, toplanmali sirlar, akici sirlar, kristal sirlar,
aventurin sirlar, kil sirlart , rediksiyon sirlar. Rediksiyon sirlar ise kendi i¢inde;
lasterli, ¢in k1rh1121s1, selodon sirlar, raku ve tuz sirlann olmak tzere gruplara

ayrilirlar.



II. Kisium

ARTISTIK SERAMIK SIRLARININ PiSiRiM YONTEMLERINE GORE
SINIFLANDIRILMASI

1. Notr Firm Atmosferinde Pigirilen Artistik Seramik Sirlanr
Elektrik enerjisiyle galisan, dogal pigirimin oldugu ve digsaridan herhangi bir

miidahalenin yapilmadig1 finn atmosferine “notr finn atmosferi” denir.

1.1- Akic Sirlar

Yapilanindaki erime noktalan digik malzemeler nedeniyle, pisirim
sirasinda normalden fazla akan artistik sirlardir. “Genellikle mat veya az akigkan
parlak sirlarin {izerine siiriilerek kullanilan akic: sirlar, pisme sirasinda diger sir ile
kangarak parca tizerinde ilging artistik dokular olustururlar” ( Arcasoy, 1988, 5.232).
Renk veren oksitlerle bu sirlar daha da zenginlestirilirler. Akic1 sirlarda pigme sirasinda
agini akigkanlik olugmast nedeni ile sinn finn plakalanna yapigma sorununu énlemek
icin UrGnin Ust kisimlarna stirilir, yada mat silar ile birlikte kullaniliflar. Bu

uygulamalar sonucunda artistik goriiniimler elde edilir.

1.2- Aventurin Sirlar

Yildiz tagt anlamina gelen Aventurinin ana yapisint kuartz olugtururken,
icinde bol miktarda parlak glimmer veya demir tanecikleri bulunur. “ Alkalili , borlu,
kursunlu ve aliimiinas: az olan sir biinyelerinin, metal oksitlerle doyurulmasi ile elde
edilirler” (Geng, P., 1994, s. 5).

Aventurin sirlarda kristaller, yiizeyde degil sinn iginde gomulmiig
olarak olusur. “ Sir iginde ¢6ziinen Fe,0s, sir sogurken kristaller seklinde ayrigir”
(Arcasoy , 1988, s. 235).

Akicih@ fazla olan sirlardandir. Bakir, demir, ve krom oksitlerle gok
farkli efektlerde ve renkte gorinimler elde edilir.



1.3- Krakle Swrlar

Genlesme farklihgindan dogan sirlar grubundandir. Hamurun genlesmesinden

daha buyik genlesmeye sahip sirlar, genlesme katsayilan arasindaki farkin buyoklagu, sirm elastikiyeti ve
parga Uizerine gekilen sirn kalinligna gore firndan gikar ¢ikmaz veya giktiktan bir miiddet sonra gok ince veya
kaba agh catlaklar meydana getirirler. Bunu bilhassa gelistirmek igin fazla Na;O, veya K0 ilavesi ve 8$iO;’nin

azaltilmas: ile buytltalur (fsman, 1969, S.56).
Catlaklar, seramik Griinin suya daldinlmast ve miirekkebin yiizeye

stirilmesiyle belirginlestirilirler.

1.4~ Kiristal Sirlar

Irili ufakh kristal goriniimhi olan, parlak, akigkan ve yiksek derecede
elde edilen artistik amagla kullalan bir sir tiridir. “ Kristal sirflann meydana
gelmeleri, agin ¢oziinmily bir maddenin ¢ozeltiden kristallenerek aynlmas: esasina
dayanir” (Isman, 1969, 5.58) .

“Kristal niiveler sinn yiizeyinde olusur. Igerigindeki maddelerin yam sira pigirim
derecesi ve sogutma gibi faktorler kristal olusumunu buytik 6lgiide etkiler” (Geng,
1993, 5.10) .

1.5- Kiil Sirlan

En eski sir gesididir. Ilk kez Cinliler tarafindan kegfedilmistir. “Cinliler,
zamanla finn ates bolgesinden gelen killlerin gamur biinyelerde bulunan silika ile
birleserek ince sir tabakasmn olugtugunu gordiler” (Chappell, 1991, 5.157). Kiil
sirlarinda “sicaklik 1170% dolaylarina geldiginde odunun yanmas: sirasinda potasyum
ve kalsiyum oksitleri tuz sirlamasmndaki Na,O’ de oldugu gibi  kildeki silis ile
reaksiyona girerler” (Mete, Andig, 1994, 5.493). Boylece seramik uriinlerin dikey

yizeylerinde iyi sirlanmug bolgeler olusur.
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1.6- Mat Sirlar

Uzerinde bulunduklart biinyeye mat bir goriinti verirler ve iceriginde
bulundurduklar: maddelerden dolay1 ortiicii 6zellik gosterirler. Akici degildirler, sirda
kaliteyi arttirirlar. “Kuartz , kaolin, mermer, titan, kalay, zirkon ve ¢inko oksidin yiiksek

oranda sirin iginde yer almasiyla, sirda mathik olusur” (Geng, P., 1994, 5.7) .

1.7- Toplanmali Sirlar

Sir ve biinyenin farklh genlegsme katsayilari ve viskoziteleri nedeniyle “Pisirme
sirasinda, damarlar ve adaciklar seklinde gekilerek, yiizeyde alttaki sir veya ¢amur gériilecek
sekilde toplanan sirlardir. Biyik yiizey gerilimi gosteren oksitler sunlardir: CaO, ALOs;,
MgO, ZnO, NiO, Sn0,,Cr,03,V,0s Yiuzey gerilimi yitksek oksitler sirin toplanma ézelligini
saglarlar’(Arcasoy, 1988, 5.232). Bu oksitler renklendiricilerle birlikte kullamldiginda, farkli

doku ve goriunusgte artistik sirlar elde edilir.

2. indirgen Firin Atmosferinde Pisirilen Seramik Sirlari

2.1- Cin kirmizisi Sirlar

Ik kez Cinliler tarafindan kesfedilen bu sir, elde edilmesi zor olmasina ragmen
Uzak Dogu ¢omlekgilerinin ¢aglar boyunca merak ve ilgisini ¢ekmistir. Bu sirin 6zelligi
indirgen atmosferde bakir oksit ile kirmizi rengin elde edilmesidir. “Cin  kirmizis1 sirlar
rediiksiyonlu pisirim sonucynda elde edilir. Bakir oksidin (CuQ) , bakir oksidul (CuZO)
sekline doniigmesi sonucunda kirmizi renk'elde edilir’ (Geng,1993, s.18). “Sir notr veya
oksitleyici atmosferde normal p1§rne s1cakl1gmda p1s1r111r Soguma sirasinda yaklagik SSOOC
sicakliginda rediiksiyona baslanyr . Reditksiyonun etklll olab11mes1 iein, firn bu s;cakhkta en
az 30 dakika bekletilir. Firinda rediiksiyonu saglamak amaciyla katran, naftalin, agir yag,

odun gibi maddeler kullanlabilir” (Arcasoy, 1988, s. 238) .



2.2- Liisterli Sirlar

Yizeylerinde, indirgeme ile elde edilen sedefli, metalik ve dalgali renkli gériniimler olugan
sirlardir. Saydam veya renkli bir sir aliarak bu sira %10-20 oranunda giimiis klorid veya giimils nitrat katilarak
¢ok iyl kangtnbir. Bu kangim ile sulanan parga normal olarak pigirilir ve sofuma sirasinda, yaklagik
900- 600° ¢ sicakliklar arasinda, gok fazla duman gikarabilen maddeler ile, 6regin katran, naftalin, yag,

naftalin ile giimiiglin indirgemesi yaptlir (Arcasoy, 1988, 5.236).

Bilesimlerinde; Kobalt, mangan, bakir, demir, vanadin ve volfram gibi
maddelerin tuzlan bulunan sirlar ile de liister elde edilir. “Seramik sirlarinda %1-5
oranlan arasinda metalik tuzlar yada karbonatlar konulup pisirildikten ve sofuma
sirasinda indirgeme yapildiktan sonra listerli sirlar elde etmek miimkiindiir” (Geng, P.,

1994, 5.9).

2.3- Seledon Sirlan

“10. ve 14. yiizyillar arasinda Uzakdogu’da ¢ok uygulanan bu sir adin,
18. Yiizyilda Celedon adli bir ¢obanin yesil renkli giysilerinden almugtir” (Arcasoy,
1988, 5.238) .
“Ulkemizde mertabani ismiyle anilan seledon sih porselenlerin en eskileri Sung
devrine aittir” (Geng, 1993, 5.12) .

Seledon sirlartmn renk tonlan gri-yesilden sani-yesile kadar farkliik
gosterir. Renk tonlarinda rol alan etkenler indirgen firn atmosferi ve sirm bilegiminde

yer alan demir, krom, kalay, titan ve nikel bilesikleridir.

3. Ozel Pisirim Yontemleriyle Elde Edilen Artistik Seramik Sirlar

3.1- Raku Slrlarl

Cok ozel liretim teknigi ve materyallerle elde edilen raku, Giriine yitksek

kalite saglayarak genig, renkli yiizeyler meydana getirir. “Raku sirlannin yapilabilmesi



i¢in 151! soklara dayamkli ¢amurdan govdeler kullamlir. Biskiivi pigirimi yapilmig bu
govdeler tizerine uygulanan Raku sirlan, hizhi bir pigirime tabi tutulur ve ergime
noktasma gelindiginde, masa yardimiyla almp sogumaya birakilir” (Geng, P., 1994,
5.9).

Bu sofguma ortami, su i¢inde, komir iginde veya bigki tozu iginde
olabilir. Raku genellikle 750 — 980 ‘C’de olusmaktadir. “Raku kullanim amagch
olmasindan ¢ok, etkileyici ve dekoratif olmasiyla 6n plandadir™ (Clark, 1996, s. 24) .

3.2- Tuz Sirlan

“Agcitk alevli finnlarda ( odun, komiirlii ve akaryakitl)) 1200-1300 °C
arasinda firmn igine tuz serpilerek ‘tuz sirlart’ elde edilir” (Geng, P., 1994, 5.9).
“Finn olgun sicakliga eristiginde finmn igine sodyum kloriir kapaktan dékilmektedir.
Burada sodyum silika ile birlegserek cam silikati olugturur. Az miktarda boraks ilavesi
pisirme sicakhigini dijsiiriirken parlak sir yaratir” (Nelson C., 1984, s.214). Kilin

rengine goére sir olusum sirasinda renk alir.



IKINCI BOLUM
TOPLANMALI SIRLAR

L. kisim
GENLESME FARKLILIGINDAN ORTAYA CIKAN ARTISTIK SIRLAR VE
TOPLANMALI SIRLAR

1. Genlesme Farkliligindan Oﬁaya Cikan Artistik Sirlar
Sirh seramik uriinlerde meydana gelen sir ¢atlamasi, sir atmasi, kavlama ve
toplanma gibi sir hatas: olarak belirlenen sebebler biinye ve sir arasindaki basing,
cekme gerilimi ve genlesmeyle ilgili bir sorundur. Bunlar, biinye ve sirin farkl

genlesme katsayilan nedeniyle meydana gelirler.

Finnda pismis olan ve yavas yavas firn iginde soguyan mamulde, hamur sirdan daha fazla kiiciiliirse
(daha biyik bir genlesme katsayisi) sir yavas yavag artan bir basmg altina girmis olur. Bu basmng sirin
mukavemetini agtifs zaman sir kavlar. Bunun aksine finnda sofuyan mamulde sir hamurdan daha fazla
kugulirse sir yavas yavag gerilir ki bu gerilme, sinn gerilme mukavemetini astift taktirde sir catlar. Bu

catlama sir ile hamur arasindaki genlesme farkinin  biiyiikligi ile ve sinn elastikiyetinin azlig: ile siddetlenir

( Isman, 1969, 5.48-49 ).
1.1- Krakle Sirlar

Seramik iiriinler ile bunlan orten silar arasindaki  genlesme
farklibgindan dogan, ve kilcal damar aglar seklinde gortlen catlakli sirlardir. “Bol
alkalili sirlarda, K2O ve Na,O’in yam sira Li ;0’in kullamlmasi ile de bagarnili krakle

sirlar retilebilir” (Arcasoy, 1988, 5.230).



Catlaklarin dokusal biyuklagiu sirin gerilim katsayismin az yada ¢ok
olmasina, sir tabakasiun kalinligina ve firmlama sicakligina baglt olarak gelisen bir

olaydir.

1.1.a- Dogal Krakle Sirlar

“Sirlanmuig ve pigmig, renkli veya beyaz Ortiicii bir sirla
kaplanmus bir parca 1sitildiktan sonra rengi daha bagka bir értiicii sir dekstrin, ok 6zlii
bir kil veya jelatinle kangtinlarak renkli pismis sinn tizerine siriiliir. Kuruma
esnasinda tiste gekilen sir heniiz pigmeden gatlar”(Isman, 1969, s.57). Uriin tekrar
pistikten sonra ustteki catlaklar kaybolmaz ve alttaki renkli sir bu gatlaklardan
goziikiir ve sirn artistik degeri daha da artar. Ustte uygulanan sira ZnO miktar bol

miktarda eklenirse yine aym dekoratif goriinti elde edilir.

1.1.b- Siralts Krakle Sirlar

Kilcal ¢atlakli olarak elde edilen pigmis triinler siralti boya
cozeltileri ile yada metal oksit ¢ozeltilerle dikkatlice boyamirlar. “Renk paleti genis
catlaklar elde etmek igin de renk veren maddelerin gesitli bilesikleri, hatta tuzlar
kullamlabilir. Bu bilegiklerin sudaki ¢ozeltilerine daldinlan parga, catlaklanindan bu
renkleri ¢eker” (Arcasoy, 1988, s.231). Ikinci sir uygulamasina gegmeden once
pargalar 150-200°c arasinda isitilarak erime sicakhid1 birinci sira gore daha diisik
sicaklikta gelisen saydam bir sirla ikinci kez sirlanarak yeniden finnlamr ve bu iglemler

sonucunda artistik doku degeri yiiksek renkli siralti krakle sirlar elde edilir .

1.1.c- Mat Krakle Srlar

“Ortiicti ve yar1 mat yizeyli catlakli sirlar, mat krakle smifina
girerler. Bu strlann elde edilmesinde, gerilim katsayist yiiksek olan ve aym zamanda
sirda mathk yapabilecek maddelerden yararlambr. Matlik veren maddeler sunlardir:

Kaolin, Li O, COs, wollastonit (Ca0.Si0;)” (Arcasoy, 1988, s.231).
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1.2- Deri Krakle Sirlar

Dert Krakle sirlann ¢ok iy1 goriintiiler verebilmesi ancak iki sirin st Gste
uygulanmastyla mimkindir. Genellikle ham olarak sirlama yapilir. Sirh bir parganin
tzerine surillen genlesme katsayist farkli bir sir kuruma agamasinda gatlaklar olugturur.
“Bu sirlarda catlaklar birbirinden uzakta dururlar ve gatlaklarin arasi, derinligi goz ile
gorulebilir”(Arcasoy, 1988, 5.231). Kontrast renkle uygulama yapildiginda tiriinler daha
¢ok dekoratif dzellik kazanirlar.

2. Toplanmah Swrlar

2.1- Toplanmal Sir

Toplanmal sir, yiiksek vizkosite ve yuzey gerilim nedeniyle “pigme
sirasinda damarlar ve adaciklar seklinde gekilerek, yiizeyde alttaki sir veya ¢amur
gorillecek sekilde toplanan sirlar olarak tanumlamirlar” (Arcasoy 1988, s.231). “Sirda
toplanma oldugunda, sirsiz veya kismen sirh diizensiz sekiller olusur. Sinn ¢atlama yaptig
simirda sir toplama yaparak geriye gekilmis ve yuvarlaklagmustir. Sirin toplanmasi ile farkl
kalinhkta ve bityiiklikkte adalar olugur”(Taylor, 1986, 5.227). Resim - 1

Resim 1

(Birks, Tony. Pottery, 1979, s.70)
Finnlanmadan onceki catlaklar toplanmaya sebep olur. Sir yumaklar halinde toplanip

cekildiginde pismis biinyede giplak alanlar gorulir.
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2.2- Toplanmal Sin Olusturan Ozellikler

Sirda toplanma biinye tzerinde sirsiz, veya kismen sifh bélgelerin
olusmasidir. Bunun bir ¢ok nedeni olmakla birlikte yiiksek yiizey gerilimi, vizkosite
gerilimi, sir ile biinye arasindaki ara yiizeyin zayiflifi toplanmanm olugmasinda bagsta
sayabilecefimiz etkenler arasinda yer alirlar. Bu etkenler seramik endiistrisinde kompleks
bir hata olarak kabul edilirken, sirdaki bu toplanma 6zelligi geligtirilerek artistik amagla

yeniden hazirlanmaktadir.

Toplanmal: sir olugumu birkag ana sebebe baglansa da, bunu olusturan bir
gok ozellikler vardir. “Yiksek cekmeli ve yiiksek viskositeli materyal kullanilmast,
sirlanacak yiizeyin tozlu, kirli, yagh olmast ve az pismis kuru yiizeyler toplanmaya sebep
olur. Eger sir regetesinde % 15-20 oraninda kil varsa, ¢inko oksid fazla kullamlirsa sirda
toplanma olusur” (Zakin, 1990, s. 80).

“Sir regetesindeki hammaddelerin ozellikleri ve ergimig sirm akiciligy da
onemli faktorlerdir. Sirda kalay oksid ve buna benzer diger opaklagtiricilar kullamldiginda
sir toplanmasi olugur” (Colbeck, 1988, s. 61).

Sirda toplanma meydana gelmesi ergimis sirda yiksek gerilim olmakla
birlikte, diger bir neden de sirin seramik biinye tizerine baglanmamasidir. S6yle ki biinye
iizerinde uygulama safhasindaki sirin ¢ok toz halinde olup seramik biinye iizerine
oturmamasidir. Sirlanmig, kurumug biinye tizerine ikinci bir sir tabakasmn atilmastyla da
olusur. Biinye iizerinde sirin zayif tutunmasi sonucu, pisirim esnasinda ayn gekilmeler

meydana gelmektedir. Resim - 3

Resim 3

(McKee, Charles, 1984, 5.71)
Pigirim esnasinda sirda  toplanma
damlaciklar bi¢iminde veya suyu gekilmis
golet seklinde olugur ve yiizeyde pismis kil

yer yer ortaya ¢ikar.
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Zayif sir uygulamalaninda ginko oksit, magnezyum karbonat, wollastonit, kolemanit, ve ¢ok miktarda kil
katildiginda kuruma esnasinda asirt derecede g¢ekmeye neden olabilir.  Dolayisiyla pisirimden once s
yiizeyinde ¢atlak aglar olusur. Bu gatlaklar ilk pigirimden sonra ayn ¢ekmeler halinde toplanmanm olugumunu

saglar (Mckee,1984,s. 71) .

Pigirimin ik safhasindaki gatlaklann ¢inko oksit gibi tanecikler
hizlandinrlar. Biinye ve sir arasindaki kopan bag derece yiikseldikge daha da
fazlalagir bu da ayn gekilmeler halinde toplanmamin gorilmesi demektir. Bazi

toplanmali sirlar, kontrollii olugturuldugunda bulutumsu gériiniimii alirlar. Resim - 4

Resim 4

(Birks, Tony. 1979, s.71)
Bulut kenarl1, dokulu, dik ylizeyde olugmus toplanmali sir.
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Sinin agin 6gitilmesi, kuruma kiictilmesini arttinir ve pigirim 6ncesi catlaklara neden
olur: Sirlanacak mamul Gzerinde ¢ozinen siilfatlardan dolay: tuz ve yag bulunmasi sir biinye ara yiizeyini
zayiflatarak gerek pisirim 6ncesi, gerekse pigirim swrasimnda siin yiizeyden kopmasma neden olur. Cinko

oksidin su ile reaksiyona girerek jel seklinde ¢inko hidroksit olugturmast sir icindeki suyun disar1 atilmasim

geciktirir ve finnda 6n 1s1tmada ¢atlaklara dolayistyla toplanmaya sebep olur( Yildinm, 1993, 5.165 ) .

_ Eger trtnin i¢i sirlamp sonrada dist sulamyorsa, distaki su ige siiziilerek i¢ swa kangir ve

sirda kopmalara neden olur. Dolayisiyla bu da sirda toplanma ortaya gikarir. Ayrica sin asin pisilmis olmast

ve biiskiivi iken 1slatilmasida bu sonucu ortaya ¢ikarir ( Behrens, 1976, 5.18 ).

“Bazen sirlanmug seramik tirtin finnda az piserse toplanma yapabilir. Bunun nedeni
akma sansina erigmeden ﬁrﬁun kapatilmig olmasidir. Biinyede su emmenin %10’dan
fazla olmasi ve ¢ok plastik kil kullanilmas: toplanma olusumunda etkendir” (Kenny,
1953, 5.181). Sirda toplanmanin olusumu hammadde, bunye oOzelligi ile birlikte dis

etkenlere ve sin yiizeye uygulama 6zelliklerine bagli olarak da degigmektedir.

Agag killi  kolemanit, veya Gerstley sodyum borati gibi maddeleri ihtiva eden sirlar bekleme siirecinde
¢okmeye neden olur ki bu da toplanmanmin baslangicidir. S inceltmek igin su ilavesi, su miktarim

arttirdigindan ¢omlek tizerinde sir kuruma stirecinde catlama yapar. Firinda pigirildiginde toplanmalar, hatta-sir

topaklari olugur (Tipton, 1994,s.91 ) .

Baz kobalth dekorlarda, biinye iizerinde toplanmalar goriliir. Ciinkt
kobalt kuvvetli bir ergitici oldugundan kobaltl sirlar ana sirlara nazaran daha dugiik
derecede olusur. Bu nedenle kobalth dekor, sularda kaynama, toplanma ve
topaklanmalara neden olur. Finn ortamindaki rutubetin fazla olmasi, pisecek Uriiniin
hala 1slak olmast veya “ Urlinlerin hava sirkiilasyonunu Onleyecek tarzda firina sik
yerlestirme ve kurutma safhasinda hzh sicaklik yikselmesi sir tabakasim zayiflatir.
Bunuvnla birlikte biskiivi ile olan bag kopma derecesine gelerek toplanma yapar”

(Nigrosi, 1986, 5.188 ) .

“ Pismemis bunye Uzerinde yapilan vurma ve baskilarda sir tozu ile
biinye arasindaki mekanik bagin kopmasina neden olur. Bununla birlikte tozlu sir

tabakasi, binyenin su buharim tekrar emer. Boylece bunye gelismesine uymayan bir
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genlesmeye neden olunmaktadir” ( Taylor, Bull, 1986 , 5.228 ). Bu da toplanmanin
goriilmesini saglar. Yukarida agiklanan tiim etkenler toplanmanin olusumunu meydana

. getirirler.

2.3- Toplanmali Sirimn_Hazirlanmas:

Toplanmali sir igin segilen ham maddeler seger liggeni piramidine gore
hazirlanmug ve regeteleri yazilarak isleme baglanmgtir. Hammaddeler seger
piramidindeki oranlara gore 10000-12000‘ ¢’ de pigirilmek iizere 10 gr. iizerinden
tartilmug, elde ogiitilerek tiggen seklindeki dokiim ve samot g¢amurundan olusan
biskiivi iiggenlere stirtilmiistiir. Ogiitiilme sirasinda tiim hammaddeler 10 gr. izerinden
hazirlanan suyla ogitilmagtir. Ogitme siiresi uzatilarak toplanmanm daha rahat

olusumuna olanak taninnusgtir.

Seger piramidinde, lggenlerde toplanmanin oldugu bolgelerdeki en
olumlu regeteler almip, 0,3gr. oramnda her bir regete bey ayn oksitle
renklendirilmigtir. Yeniden 100gr. Gizerinden regete hazirlamp 100gr.lik degirmenlerde
20 dakika kadar 100gr su ile oOgutilmustir. Toplanmal: sirlar mat olup, akigkan
olmadig: i¢in diiz ve ortasinda yiiksekligi olan {iggen plakalar yeniden hazirlanmstir.
Renklendirilen sular yine samot ve dokim g¢amurlanindan olusan biskiivi
iiggenleri1000 — 1200 °C’de pisirilmek tizere kaln bir sekilde siiriilmiigtiir.

Sonugta gok farkli renk , doku ve goriinis 6zellikleri olan zengin sirlar
elde edilmigtir. Fakat olumlu silanin renklendirme asamasindan sonra 1000 °C’li

toplanmali sirlarda daha etkileyici sonuglar elde edilmigtir.

2.4- Toplanmal Sirin Pisirilmesi

Hazirlanan toplanmali sirlarin pisirimi  elektrik enerjisi ile g:ahsan 0.30
m*’liik, kamara firinda notr atmosferde yapilmustir. Pisirim esnasinda finn delikleri agtk
tutulmus, ve finn atmosferinin n6tr olarak kalmasi saglanmustir. Firin rejiminde

normal sicaklik yiikselmesi ve soguma izlenmigtir.
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Toplanmali sirlar biskiivi plakalara kalin bir gekilde strildiikten sonra
ham sir iyice kuruyunca pisirme islemine gegilmistir. Toplanma go6steren sirlar
pismeden oOncede, kuru haldeyken catlama ve aynlma oOzelliklerini gostermeye
baglamglardir. | |

Kaln siiriilen ve kurutulan sir 1000 — 1200 °C’lerde ayn1 ayn pisirilerek
iki degisik sicaklikta gosterdikleri ozellikler gozlemlenmistir. Sirlar mat olmalan
nedeniyle akici Ozellik gostermediklerinden dikey yiizeyde de uygulanmug, yatay
ylizeyde oldugu gibi bagarili sonuglar alinmugtir.

Sirda toplanma olusmasimin yam sira kabarma da meydana gelmektedir.

“Gerekenden daha yiiksek sicaklikta pisiim, sir kalnhig, sinin pigsme sicakhigindaki

vizkositesi ve yiizey gerilimi, pisirim siiresi kabarma olusumunu etkileyen faktorlerdir”

(Yildirim, 1993, 5.167). Sekil — 1

Sekil - 1 - Kabarma
(Yildirim, 1993, 5.169)
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Toplanmada goriilen sirsiz veya kismen sirh yiizeylerin sebebi “yiiksek
yiizey gerilimi, vizkosite gerilimi, pisirim Oncesi biinye ile sir arasindaki ara ylizeyin
zayifligi, kuruma sirasinda sirin fazla kiigtilmesi, kuru sirin mukavemetinin zayifligi,

kalin sir uygulanmasidir” (Yildinim, 1993, s.165). Sekil - 2

SR

Sekil - 2 Toplanma
(Yildirim, 1993, 5.169)
Ozellikle ara yiizey zayiflig1 toplanmadaki sirsiz yiizeylerin olusumunu
etkilerken biinye ile sir arasindaki bagin iyice kopmasina sebep olur. Bu da sinn

biinyeye tam tutunup uyum saglayamamasindan ileri gelmektedir.
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II. Kisim
TOPLANMALI SIRLARIN BUNYESINDE KULLANILAN OKSITLER
1. Toplanmal: Sirlarin Biinyesinde Kullamilan Bazik Oksitlerin Ozellikleri
RO ve R;0 kimyasal formiilleriyle ifade edilen ve kullamldiklari sira bazik

ozellikler katan malzemelere bazik oksitler denir. Toplanmal: sirlarda kullamlan bazik

oksitlerin ortaya ¢ikardiklan sonuglar bakimindan incelenmistir.

1.1- Bakir Oksit { CuQ )

Bakir oksit toplanmali sirlarda kullanlan metal oksitlerdendir.
“Kursunlu sirlarda bakir oksit ile yesilin tiim tonlant elde edilebilir. Salt alkalili
kursunsuz sirlarda musir mavisi adi ile amlan mavi tonlar elde edilebilir” (Arcasoy,
1988, 5.190). Titan ile yapilan denemelerde sira katilan bakir, mavi- mavi yesil renkler

verilmistir. Kursunlu sirlarda bakir oksit ilavesi ile ayrica kristallenmede gérilmiigtiir.

1.2- Cinko Oksit (ZnO)

“Sirda yiiksek sicakliklarda eritkenlik etkisi yaminda, sinin vizkositesini
distirmek i¢in kullanilan en etkin hammaddedir”(Bozdogan, 1993, s.23). Toplanmal

sirlarda artan oranlarda kullamldiginda matlagtiric: ve erimeyi geciktirici etki yapar.

1.2.a- Az miktarda kullamldiginda; ozellikle yesil ve mavi renklerin gelisimini saglar,
beyazhig: arttirir. Genlegme katsayisim diigtirir.

1.2.b- Fazla miktarda bulundugunda, o6zellikle bazik silarda sinn ergimesi egilimini
giiclendirerek, artan oranlarla sira eklendiginde ylizeye ipeksi bir mat gortiniim verir.

1.2.c- Cok fazla miktarda bulunduginda, swrm sofuma evresinde ¢inko silikat
{ ZnO 810, ) kristalleri olusur. Cinko silikat kristalleri olugurken sir biinyesinde bulunan pigment veya renk

verici oksitleri binyesinde toplayarak, yiizeye dekoratif dzellikler verir (Bozdogan, 1993, 5.23). “Cinko, mat
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sirlarda ZnO oranmin daha fazla arttiriimasi sonucu, ¢ok bilinen bir artistik sir tiirii

olan deri kraklesi sirlar elde edilir” (Arcasoy, 1988, 5.169 ) .

1.3- Demir Oksit (Fe,0O53)

Toplanmali sir denemelerinde demir oksit ile yapilan renklendirmelerde
Titan ( TiO) katkis: ile sari-kahverengi tonlani , kalay (SnQO,) katkisi ile’de kizil-
kahve tonlan1 elde edilmistir. “Demir oksit ile doyurulan bir sirda, bakir ve mangan
oksitlerle doyurulan sirlarda ortaya gikan metalik goriiniimiin yerini piiriizli mat bir

yiizey gerilimi alir” (Arcasoy, 1988, s.191).

1.4- Kalsivum Oksit (CaQ)

Kalsiyum oksit ile yapilan sirlar i¢inde toplanmali sirlarda yer alir. Mat
sirlarin yapiminda genellikle dolomitten alir. 0,25 mol’iin tizerinde kullanimlarda cam
olusturma oOzelligini mathga birakir. CaO sirda “ara tabaka” saglama ozelligine
sahiptir. Bu “ara tabaka” sir ve ¢amur arasindaki gerilimleri belli bir 6l¢iide karsilar,
ayrica “mekanik sertligi ve ¢ekme dayammim arttirdi1 saptanmistir” (Bozdogan, 1993,

s.18).

1.5- Kobalt Oksit ( CoQ)

Kobalt ile yapilan renklendirmelerde, kobaltin kuvvetli bir ergitici
olmasi ve disiuk derecede olugmas: toplanmali sinn meydana gelmesini hizlandirir.
“Kobalt oksitle yapilan renklendirmelerde agik maviden laciverte kadar tiim renk
tonlan gorilmigtir. Kobaltin arsenat ve fosfat bilesikleri ile sirlarda MgO’in varhig ile
mavi - mor’dan, koyu mor’a dek degisebilen renk tonlarn elde edilir’(Arcasoy, 1988,
$.195). Titan ile matlastirilan sir, kobalt ile kullanildiginda gri- mavi’den yesile doniik

renkler ortaya gikar.

“ Kobalt oksitlerinin gesitli degerliklerinin sir iginde ugradig: deger degisikliklerinin
neden oldugu oksijen ¢ikigi, sir yiizeyinde igne deliklerine yol agar” ( Arcasoy, 1988,
5.192).
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1.6- Kursun Oksit (PbO)

Toplanmalt sirlarin ana bunyesinde kullambr. “Silikat karigimlarinn
icinde ¢ok 1yi bir “eriticilik” gorevi yapan PbO, renk veren oksitler igin iyi bir
¢oziiciidiir’(Arcasoy, 1988, s5.166). Kursun oksit sirlara silyen, miirdesenk, kursun

karbonat ve Gstiibecten alimir. Sirda, arttikga erime noktasim diigriir.

1.7- Magnezyum Oksit (MgO)

Sir iginde katki oran artttkga mathk meydana getirir. “Sira direkt
olarak %10-20 oraninda katildiklarinda sini matlagtirirlar”(Arcasoy, 1988, 5.169).
MgO, buyiik ylizey gerilimine sahip oldugu igin toplanmali sirlarin yapimunda farkl
maddeler ile birlikte kullamlir. Sir yapiminda toplanmalr artistik dokular elde etmek
i¢in en ¢ok kullamlan hammaddelerden birisidir. MgO strlarda genellikle MgCO;’den
( Magnezitten) alinarak kullambr.

1.8- Sodvum Oksit (Na-O)

Sodyum oksit toplanmali sirlarin biinyesinde stk sik kullanilmaktadir.
“Yiiksek genlesme katsayisina sahip olmalar nedeniyle sirlarda; ¢atlama hatasina yol
agmaya her zaman yatkindirlar”(Arcasoy, 1988, s.167). Renk veren oksitler igin iyi bir

¢oziicudir. Vizkositesi diisik ve akigkandir.
2. Toplanmah Sir Biinyesinde Kullanilan Amfoter Oksitlerin Ozellikleri
Hem asidik hem bazik 6zellik gosteren oksitler R,O; kimyasal formilu ile

gosterilirler. Toplanmah sirda  kullamlan amfoter oksitler toplanmali sir olusumunda

ortaya ¢ikardiklart sonuglar bakimindan incelenmis ve agsagida gosterilmistir.
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2.1- Aliiminvum OXksit (Al -Q3)

“Sirlarda Al,O; almak igin kaolin, kil ve feldspatlardan yararlamlir. Sira
genis bir erime intervali saglar, genlesme katsayisi dugiiriir’”(Arcasoy, 1988, s.170).
ALO; sira kilden sokuldugu zaman toplanan pargalarin biinyeye ¢ok iyi tutunmasim
saglar. Sira genis bir erime intervali saglar, genlesme katsayisim diigiiriir , vizkositeyi

artfirir.

2.2- Demir Oksit (Fe,05)

“Oksitleyici pigirimlerde, demir oksit ile, katkt oranlarma gore sar-
kahverengi, kizil kahverengi, sarap'k1rm1z1s1 renkler elde edilir. Demir bilesikleri, itk
renklendirilmis sirlarda TiO, nin katkisi ile koyu kahveye, SnO,’nin katkisi ile de kizil
kahve tonlar elde edilmektedir’(Arcasoy, 1988, s.191). Toplanmali sirlar, demir oksit

ile renklendirildikten sonra piiriizlii mat bir yiizey gorunimi ahrlar.

2.3- Krom Oksit (Cr205)

Krom oksit normalde sirlan yitksek sicakliklarda bile yesile boyar.
Toplanmal sir biinyesinde kursun ve krom oksidin birlikte kullanilmasiyla 1000 'C’de
kirmuzi sir elde edilir. Ayrica krom oksit ile renklendirmeden sonra renk guzelliginin
yamsira yidiz-kristalli, parlak, kirmuzi ve muikemmel dokulu bir goriinti elde
edilmigtir. “Normal kosullarda sirlann yitksek sicakliklarda bile yesile boyar TiO;
kullammiyla kirmiz: rengin yesil - siyah tonlarina doniigmesinde rol oynar”(Arcasoy,

1988, 5.192). Toplanmali sirda SnO,’nin artan oranda kullamlmasiyla EI—()m.-_~“kir£ﬁIZI

RS

rengin yam51ra matlik da saglanir.
3. Toplanmali Sir Biinyesinde Kullanmilan Asidik Oksitlerin Ozellikleri
Asidik oksitler, R,O kimyasal formiilii ile anlatilan ve asidik ozellikler gosteren

oksitler gurubudur. Asidik oksitlerin toplanmali sir biinyesinde yaptiklari etkiler

asagida incelenmistir.
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3.1- Kalay Dioksit (SnQ-)

“Seramik teknolojisinde ‘Grtiiciiliik’ alaminda en taminmis madde olan
SnO, aym zamanda bir ¢ok seramik boyasinin temelini olugturur’(Arcasoy, 1988,

s.196). Sinn tamamen beyaz, ortlicli yapmak i¢in % 5-10 oraninda SnO, kullanilir.

3.2- Mangan Dioksit (MnQO-)

Sirlarin  renklendirilmesinde kahverengi, mor, siyah renklerin elde
edilmesinde en ¢ok mangan bilesiklei kullamlw. Kursunlu toplanmali sirlarin
manganla yapilan renklendirme sonrasinda, % 2-5 oraminda sira katkistyla 1000°c’deki
denemelerde koyu kahve- siyah arasinda gorimiimler elde edildi. 1200°%’li manganlt
toplanmali sir denemelerinde ise agik kahve, kahve-siyah arasinda renkler
gozlenmistir. “Tuim ortiici ve mat sirlarda, katki oranlanna gére mangan ile agik
bejden kahverengiye kadar renkler olusur” (Arcasoy, 1988, s. 194).

Alkalilerde mangan ile yapilan renklendirme sonucunda mor ve tonlan elde

edilmektedir.

3.3- Titan Dioksit (TiO,)

Toplanmali sir biinyesinde bolca kullamlan bir oksittir. Yapilan
denemelerin kursunlu olanlannda agik sar, ve sanmn tonlari elde edilmistir.
Alkalilerde ise titan ile, krem ve beyaz tonlan elde dilmigtir. Matlagtinc: ve kristal
olugturma ozelligiyle katildiklar sira farkli doku ve gorinis 6zellikleri verirler. “Titan
katkist  ile  matlagtinloug sirlar, demir igeren kirnuzi renkli ¢amur Uzerine
siiriildiiklerinde, sir daha ¢ok kenarlarda ve ince bolgelerde olmak tizere, kahverengi

tonlarma donisir’(Arcasoy, 1 1988, s. 198).
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III. Kisim

TOPLANMALI SIR DENEMELERINDE KULLANILAN BUNYE
OZELLIKLERI VE ANALIZLERI

1. Camurun Biinyesinde Kullanilan Killerin Ozellikleri ve Analizleri
1.1- Dokiim Camuru (Stoneware)

Deneme ve uygulamalarda kullandifinuz dokim ¢amuru goézeneksiz
gamu turiinden olup king: beyaz olan, ince sert ¢ini grubuna girmektedir. Homojen
dagilmig ince tanelerden olugmaktadir ve su emme ozelligi gosterir. Ozsiiz seramik
hammaddelerini igerirler. Pigme rengi agik gri, krem ve beyazdir. Biinyesinde temel
olarak kaolin, feldspat ve kuartz barndinirlar. Ozellikle dolomitli akgini, yapisindaki
suyu ¢abuk vermesinden dolayi, dékiim ¢amurunda en ¢ok kullamlan bir akgini
tiriidiir. Plaka ve duvar panolan gibi iretimlerde, daha fazla sayida dokiim

yapilmasindan dolay: dolomitli akgini tercih edilir.

Dokiim ¢amuru ile; mutfak egyasi, duvar plakalan, saghk geregleri, aside dayanikh

tuglalar ve yer karolan elde edilmektedir.

Kullanilan ¢gamurun kimyasal analizi agagida gosterilmigtir.

Sodyum Feldspat % 17.101
Potasyum Feldspat % 17.726
Kil Cevheri % 33.522
Serbest Silis % 28.717
(Geng, P., 1993, 5.20)
Mineral Kimya Formilii :

A1203. 5,17 SlOz . 1,62 Hzo = 44,36 mol/gr.



24

1.2- Samot Camuru

Kilin baglayicilik 6zelligini kaybedinceye kadar pisirilmesidir. Elde
edilen samot; kirma, pargalama ve o6giitme cihazlarmda iglem gordiikten sonra
biinyeye katilir. Pigmig biskiivi kinklan biinyede samot gorevini yapar. Samot,
mamuliin  baglayicilik 6zelligini azaltir. Ist degigikliklerine karst direncini ve
mukavemetini arttirir. Plastikligi azaltir, yogrulma suyunu ve kuru kiiciilmeyi azaltir.

Biiytik boyutlu iglerin yapilmasim saglar. Pistikten sonra su emmeyi arttirir.

Kimyasal Analizi

Ates Z. 6.09
SiO, 62.3
ALOs 29.25
Fe,0; 1.20
TiO, 1.20
CaO 0.80
MgO 0.15
NaO 0.20
K;0O 0.30

2. Sirm Biinyesinde Kullamlan Killerin Ozellikleri ve Analizleri

2.1- Kminzn amur

Deneyde kullamlan Kimk yoresinin kirmizi ¢amurudur. Toplanmalt sir
biinyesinde ezilerek toz halinde kullamlmugtir. kirnuzi gamur biinyesi digik derecede
pistigi igin kinlgandir. Gozenekli triinler smifindadir ve king renklidir. Iginde
bulundurdugu bol | miktardaki demir sayesinde kahverengiden siyaha kadar renk
olusumlan goézlenir. Biinyesinde kalkh ve demirli plastik killer, ve kum bulundurur.
Pisince camlagma 62e11ik1e1i yoktur. Pisme sicakhigi 900 - 1180°¢ arasmdadir.

“Tugla, kiremit, ganak ¢omlek ve testi yapimunda, torna ¢alismalarinda
kullanilir. Bu tiir killerde, tek pigirim yapilarak iretilen seramiklere uluslararast bir

deyim olarak -Terra; cotta- (Pigmig toprak) adi verilir” (Yilmabagar, 1980, s.13).



Kimyasal Analizi

Ates Z. 7.02
SiO, 62.53
ALO; 20.10
Fe;0; 5.60
TiO, ©1.00
CaO 0.85

MgO 0.50
Na,O 1.48

K,0 - 0.77
Mineral Kimya Formiilii :

AlLOs;. 4,83S10,. 2,40H,0 = 435,00 mol/gr.

2.2- T.155 Dokiim Kili
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Toplanmah sir denemelerinde sir biinyesi i¢in toz halde kullanildi. Ozlit

seramik hammaddelerindendir. Pigme rengi kremdir. Biinyelerinin 6zelliginden su

emmeleri fazladir. Iginde SiO, ’yi fazlaca bulundurur.

Mineral Kimya Formiilii :
ALO;. 3,328i0,. 1, 76H,0 = 332,88 mol/gr.

Kimyasal Analizi
Ates Z.

SiO,

ALO;

Fe,0;

TiO,

CaO

MgO

8.93
56.02
28.76
1.52
1.10
0.52
0.62

Toplu Kiigilme

Pisme Kiigiilmesi (1000 °c)
Pigme Kiigiilmesi (1200 °c)
K. Mukavemet

K. Kigilme

Yogrulma Suyu

Su Emme (1000 °c)

% 11.65

% 0.35

% 7.96

12.58 kg/cm®
% 4.4

% 29.53

% 18.32



Na,O 0.40
K,0 2.20

(Solenay, 1991, s. 167).

Su Emme (1200 %)
Yogunluk

% 3.80
2.65 gr/cm’
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UCUNCU BOLUM

I Kisim
TOPLANMALI SIRDA YUZEY GERILIMI VE VISKOSITE

1. Toplanmah Sirda Yiizey Gerilimi, Onemi, Nedenleri, Hesaplanmas:

1.1- Yiizey Gerilimi

Sinn eriyik haldeyken yiizey tizerinde damlalar haline gelmesine, yani
dis hatlarim kiigiltmesine sebep olan kuvvet, yiizey gerilim kuvvetidir. Yiizey gerilimi
bityiikk olan sirlar, Gizerinde bulunduklan biinyenin geriliminden dogan fark yiizinden
yiizeyde yayilamazlar. Bunun neticesinde kiire seklinde biinyeden gekilip kend:
iglerine biiziigiirler, daha sonra biiziigen pargalar kiiciik adaciklar seklinde goriiliirler.

Resim -5

Resim 5
(Hopper, Robin. 1984, 5.104)

Yiizey gerilimi fazla olan toplanmali bir sum olugumu.
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Reduksiyonlu pisirimler sirda yiizey gerilimini arttiran faktdrlerden birisidir.
“Yiizey gerilimini arttiran oksitler gunlardir; B,0;, ZnO, NiO, V,0s, AlL,O;, MgO, SnO»,
Cr,05” (Arcasoy, 1988, 5.207).

1.2- Toplanmalh Sirda Yiizey Geriliminin Onemi

Toplénmah sirin olugumunda yiizey geriliminin ¢ok biyik etkisi vardir. Sir
ne kadar biyiik bir yiizey gerilimine sahipse toplanma yapmaya o kadar uygun olur.
“320- 380 dyn/cm’lik bir yiizey gerilimine sahip sir ile, gamur tizerinde adaciklar seklinde
toplanan bir toplanmal sir elde edilebilir” (Arcasoy, 1988, s. 206).

Yizey gerilimi artistik seramik sirlarii olugturma bakimindan 6nemlidir.
Farkli yiizey gerilimine sahip olan sirlann, farkh renklerle iist iiste, veya yan yana
| kullanilmasiyla hem deri kraklesi, hem de toplanmali sirlar elde edilir. Yiizey gerilimi

toplanmal: sirda zengin doku, renk ve gdriiniis 6zelliklerinin temelini olusturur.

1.3- Toplanmal Sirda Yiizey Geriliminin Nedenleri

Sirlann yumusama sicakliginin Gstinde, artan isiyla birlikte akiciimun da
artt@ bilinmektedir. Bu yiizden sinn yizey gerilimi biinye tizerindeki gerilimden fazla
oldugu zaman sicaklik arttikga biinyeye uyum saglayamadig igin kendi etrafinda ¢ekilerek
yumaklar, dairesel bigimler olugturur. Sekil - 3

0.8
- T 7.\
2 /
w06 g
- Lo |
2 0.4 / Z
Z 0. A
k] o® / -~
L -
0.2 WoR
— T ™
ol l
20 200 . . 400 . 600

SICAKLIX °C

Sekil 3 Camur ve Sinn Genlesme Egrisi
(Arcasoy, 1988, 5.221)

Sirin genlesme katsayisinin ¢amurunkinden bityiik olmasi durumunda, sir geﬁlim altinda demektir. Bu da
s gamur iizerinde gatlayabilecegini gosterir.
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Sirlarin pisme sirasinda akigkanlari, olugan eriyigin yizey geriliminden de énemle etkilenir.
Omegin diigik yizey gerilimi gosteren sirlarda soguma esnasmda kabarciklarn gikamadigy gozlenir. Yizey
geriliminin sicaklik katsayismm oldukga dagik, her 1% igin 0.01 - 0.04 olmasi nedeniyle kimyasal bilegime

bagiml olarak hesaplanmas: mtunkindiir (Yildinim, 1993, 5.29) .

1.4- Toplanmali Sirda Yiizey Geriliminin Hesaplanmasi
Yiizey geriliminin hesaplanabilmesi igin ilk etapta yiizey gerilim
faktorlerinin bilinmesi gerekir. Dietzel tarafindan hazirlanan 900° igin oksitlerin yiizey

gerilim faktorleri asagida verilmigtir.

Oksitlerin Yiizey Gerilim Faktorleri (Dyn / cm)

ALO; 6,2 MgO 6,6
B0; 0,8 N,O 1,5
BaO 3,7 NiO 4,5
CaF, 3,7 PbO 1,2
CoO 4,5 Si0, 34
Ca0 48 TiO, 3,0
Fe,05 4;5 V205 -6,1
K,0 0,1 ZnO 4,7 ’
Li,O 4,6 Z10, 4,1

MnO 45

Kimyasal bilegimi verilen sirlarin ylizey geriliminin hesaplanmasindan
basgka, seger formiilleri bilinen sirlarinda yiizey gerilimleri hesaplanabilir. Bunun igin
formiilde yer alan her bir oksidin mol oranlari, mol agirliklan ile garpilir. Buradan
¢ikan sonucun yiizdesinin hesaplanmasindan sonra, yiizey gerilim faktorleri ile ¢arpma
yapilir. Cikan netice 900°c’deki yiizey gerilimidir. Daha yiksek sicakhktaki
hesaplamalar i¢in, 900°% deki hesaplanandan her 100% igin  dort eksiltilmelidir.
Asagida segeri verilen dokim ¢amurunun 1000%c ve 1200° igin yiizey gerilimi

gosterilmigtir.



0.039  Na0
0,792  ZnO 0,047  ALO; 0,302  SiO,
0,168  PbO

l

Na,O - 0,039 x62 2,418 /127,956= % 1,889x1,5= 2,833 dyn/ cm
ZnO - 0,792x 81 64,152 /127,956 = % 50,135 x 4,7 =235,634 dyn/ cm
PbO - 168x229= 38,472/127,956= % 066x 1,2 = 36,079dyn/ cm

ALO; - 0,047x102 = 4,794 /127,956= % 3,746x62 = 23,225dyn/cm
Si0; - 0302x60 = 18,120/127,956= %14,161x34 = 48,147dyn/cm
127,956 %100,00 345,918 dyn/cm
900° igin
345918 -4 = 341918 1000°% igin 341,918

1200°% igin 333,918

Yukaridaki 1000% ve 1200°¢’lerin her ikisinde de toplanma olusmustur.
Cunki yizey gerilim sonuglarn her iki derece igin 320 dyn/cm.’den daha biiyik bir
deger olarak ¢ikmigtir.

2. Toplanmali Sirda VizKkosite

Sirin eriyebilirligini az akigkanh@: direkt olarak etkiler. Bu yiizden sirin

vizkositesi sicaklik ile ters orantilidir, yiiksek sicaklikta disitk vizkosite gorilir.

Sirlarin Vizkésitelerini etkileyen onemli bir etkende sirin kimyasal bilegimi ve bu
bilesim icinde yer alan bazi oksitlerdir. Ozellikle ¢inko oksit, sinmn olgunlagsma
sicakliginda vizkosite iizerinde 6nemli bir rol oynar. Bunun yaninda MgO, SiO,, ZrO,
ve AlLO; vizkositeyi arttirirlar. Bu hammaddeler toplanmal sir elde etmede 6zellikle

kullamldig1 i¢in vizkositeyide dolayistyla etkileyip toplanma olusumunu hizlandirirlar.
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2.1. Denemesi Yapilan Tiim Sirlarin Seger, Yiizey Gerilim ve Degerlendirme
i

le Gosterilmes

I

Sonuclarimn Tablo

Camur Cinsi @ k! Renk
g 2 E E
T | & o S 3 2
7] eqse O 5 -l ol o . " =] Q
Seger Formiilii OE | A SIEIEIEIR: k= = G
g5 23 | @ *5555525-5”*%3&2 AREE HEPREIE

53 SE| Bo g¥g>@o¥g%g.wsa§%g"”a505§§§,

& Z SE &L & BlE|8|S|8|R|E|G|2[5|8| 3| &3 & <& 8 & 225
6.711 CaO 471390 | 1000 2 )

L1 [6.711 MgO 1.228 ALO, 5.926 SiO, 3 % e
0.288 PbO 463.390 | 1200 D X X
0.041 CaO 235939 | 1000 =2 =

12 |0.041 MgO 0.642 ALO, 3.100 SiO, 5 e e
0.172 PbO ' 227.939 | 1200 ) X X
0.041 CaO 400656 | 1000 2 =

13 |0.441MgO 0.371 ALO; 1.791 SiO, — e < %
0.116 PbO 392.656 | 1200 D XX X
0.454 CaO 400781} 1000 =2 S

14 [0.454 MgO 0.238 ALLO; 1.153 SiO, 3 X
0.090 PbO 401.781 | 1200 D X XX
0.469 Ca0 419933 | 1000 =2 =

15 |0.469 MgO 0.097 ALLO; 1438 Si0, 5 <I% e
0.061 PbO 411933 | 1200 D X X X

“lo.469 Ca0 422319] 1000 2 =

L6 [0.469 MgO 0.097 ALO, 1438 SiO, 3 <% e
0.061 PbO 414.3191 1200 D X |X X
0.473 Ca0 110227 1000 R~

17 0473 MgO 0.056 AlLO,; 0.270 SiO, e e
0.245 PbO 182227 | 1200 |2 ) X X
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Camur Cinsi o g Renk
E 7 E E
g 8 < 3 3 2
2 eqee L 35 clal ol o . . = @]
Seger Formiilii O¢E a | g B 2 =2 P
%é S | 2 *555552‘55”%3&3 g‘agﬁége sa’ﬁ
2 RS I HE BB EEEEE EREEEES
~Z ST | &2 S| 8|E|L|L|5|A|84|Z[G| a3 Ba| 8 IR
0.476 CaO 459601 | 1000 21—
18 0476 MgO 0.024 ALO, 0.116 SiO, —
0.047 PO 451.601 | 1200 D X
0.276 CaO 350.759 § 1000 $ D
19 [0276 MgO 0.820A1,0, 3.958 SiO, 5 <
0.446 PbO 342,759 | 1200 D X X
0.262 CaO 357.018 | 1000 > 5
L10 10262 MgO 0.333 ALO, 0.608 SiO, - < < 7
0.211 PbO 349.018 | 1200 ) < X
0421 CaO 457.659| 1000 2=
L11 0421 MgO 0.276 ALO, 1.331SiO, 3 e % %
0210 PbO 449.659 | 1200
- D X [ X X
0416 CaO 371.506 | 1000 =
112 10416 MgO 0.174 Al,0; 0842 SiO, S XX
0.166 PbO 363.506 | 1200 D X XX
0.430 CaO 339.471| 1000 2 =
1.13 |0430MgO 0.108 Al,05 0.521 SiO, S X X
0.138 PbO 3314711 1200 D X X
0.441 CaO 389.000 | 1000 | =
114 |0441 MgO 0.060 AlL,O, 0.293 SiO, 5 < e
0.117 PbO 381.000 | 1200 ) X
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Camur Cinsi ! Renk
£ g : g
g 2 < 3 & 2
7 . o 3 ’ o 1G]
Seger Formiilii g | & Elg(E1m| g 8 : = p
%’é 23 | o *a%EEEEEuE”EEE.g‘agiEQE Eg’ﬁ
g5 55| 2ol 5| 2153182 2155|212 s 5l 215l 5| 2 2| 5 8l 5| 252
& Z ST E2] & 8|E|S|8|58|8|8|a|z|G| 3]s & 3 & 2| 2| & g S| €| 2|8
0.448 Ca0 403208 | 1000 2 )
115 [0448 MgO 0.025 ALO, 0.125 SiO, — % e
0.103 PbO 395.208 | 1200 ™) X X
0.225 CaO 318228 | 1000 2 =
116 |0225MgO 0.573A1,0, 2.765 SiO, 3 % e
0.548 PbO 310228 | 1200 D XX
0.311 CaO 322.878 | 1000 2 =
117 0311 MgO 0328 ALO, 1.585 Si0, S < e <
0.377 PbO 314.878 | 1200 ) X XX X
0.356 CaO 328.234| 1000 |—2 =
118 |0.356 MgO 0.199 ALO; 0.960 SiO, 3 < < <
0.286 PbO 320234 | 1200 D X X
0.384 CaO 333905 | 1000 = =
119 |0.384 MgO 0.120ALO, 0.580 SiO, 5 <
0.231 PbO 325905 § 1200 D X| X X
0.402 Ca0 339.731| 1000 2 =
120 [0.402MgO 0.066 Al,O0, 0.232 SiO, S e <
0.194 PHO 331.731 | 1200 D X X
0.416 Ca0 346,899 | 1000 =2 =
121 0416 MgO 0.028 Al,O5 0.135 SiO, 3 e
0.167 PbO 338.899 | 1200 D X X
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Camur Cinsi o ke Renk
£ 2 g £
& (oo L o~ 8 el szl ol o . = g O
o & Seger Formiilii (ig é .| g _§ £ E 2 E S © E . = § " .5. g 3 o
55 Se | Bo| 2| 2|5(212|5 121835\ 5 sl %lE(5 25 B8 alxlilt
& Z se | &2 &| Ble|S|<|a|A|8l3|21G| 8| S| & 3| | 2| & & & & 2|3
0.191 Ca0 287183 | 1000 = 5
122 [0.191MgO 0.404 ALO; 1.950 SiO, g v X
0.617 PbO 279.183 | 1200 D X X
0.500 CaO 290.139 | 1000 2 =
123 |0.500 MgO 0.421A1,0; 2.032 SiO,
S X X X
0.805 PO 282.139 | 1200 ) X X
0.326 Ca0 292281 | 1000 2 =
124 |0.326 MgO 0.136 ALO; 0.656 SiO, 5 e e
0.348 PbO 284281 | 1200 D X X
0.356 Ca0 297.505| 1000 3 S
125 [0.356 MgO 0.074 ALO; 0.356 SiO, —5 % <
0.286 PbO -289.505 , 1200 D X X
0.378 CaO 301484 | 1000 =
126 [0.378 MgO 0.030 ALO,; 0.148 SiO, S < %
0.243 PbO %?3-484 1200 ) X X
0.168 CaO 255.849 | 1000 - =
127 [0.168 MgO 0.269 ALO; 1.346 SiO, 5 < < <
0.675 PbO 247.849 | 1200 D X X X X
0.248 Ca0 592263 | 1000 = 5
128 |0.248 MgO 0.146 Al,0, 0.652 SiO,
0.602 PbO 584.263 | 1200 3 D X ))é X X X
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0.299 CaO 252278 | 1000 2
129 [0.299 MgO 0.082 ALO, 0398 SiO, 3 D e <
0.400 PbO 244.278 | 1200 ) XX X X
0332 Ca0 261620 | 1000 2
130 [0.332MgO 0.033A1,0, 0.162 SiO, D <
0.334 PbO 253.620 1 1200 ) <X X X X
0.145 CaO 25247 | 1000 2 <
131 [0.145MgO 0.183 ALO, 0.886 SiO, 5 D e < <
0.708 PbO 217.247 | 1200 D : X X X
0.225 CaO 225.689| 1000 = S :
132 [0.225 MgO 0.094 ALO, 0453 SiO, 5 < < <
0.548 PbO 217.689 1 1200 D X X X
0.277 CaO 226.634 | 1000 2
133 (0277 MgO 0.037 ALO; 0.180 SiO, 5 D < e
{0445 P00 218634 | 1200 = <% <
0.130 CaO 195.749 | 1000 % = ))g
134 [0.130 MgO 0.108 ALO, 0.525 SiO, 3
0.738 PbO 187.749 | 1200 D X X X
0.207 CaO 195054 | 1000 =2 = ))% < X
135 [0.207 MgO 0.042 ALO; 0203 SiO, < 2 <
0.585 PbO 187.054 | 1200 2 '
D X X X
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0.124 CaO 166.796 | 1000 2 D X X
136 [0.124 MgO 0.050 Al,05 0.243 SiO, 3 X X e
0.802 PbO 158.796 | 1200 D X X X
0.428 Na,0O 355945 1000 S =
I.1 |0424Zn0O 0.521 ALO; 3.259 SiO, S < X
0.148 PbO 347.945 | 1200 D X X
0.272 Nay0 365461 | 1000 =
1.2 |0.619Zn0 0.329 ALO; 2.070 SiO, 5 X >4 X
0.108 PbO 357461 1200 D X X
0.183 Na,0 375073 | 1000 21—
I3 ]0.731Zn0O 0.223 ALO; 1.399 SiO, 3 X X X
0.084 PbO 367.073 | 1200 ) X X X
0.125 Na,0 384.130 | 1000 3 =
L4 10.804 ZnO 0.151 ALO; 0.955 SiO, 3
0.070 PbO 376.130 | 1200 D
0.085Na,0 - 1 393.823 1000 D) =
1.5 {0.854ZnO 0.103 ALO; 0.653 SiO, 3
0.059 PbO 385.823 1 1200 D
0.055 NayO 403.685 | 1000 —E——
.6 0.892Zn0O 0.067 ALO; 0.422 SiO, 3
0.051 PbO 395.685 1200 D
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0.033 Na,O 412.940 | 1000 b =
1.7 |0.921Zn0O 0.039 ALO, 0.251SiO, T

0.045 PbO 404,940 | 1200 5

0.014 Na,O 420583 | 1000 2 =
L8 |0.944Zn0 0.009 ALO, 0.109 SO, T

0.339 Na,O 329.751 | 1000 2 5
1.9 |0.386ZnO 0.411 AlL,O; 2.584 SiO, 3 X X

0.273 PbO 321,751} 1200 5) X X X

0.218 Na;O 339.383 | 1000 |—- )
IL10 [0.577Zn0 0.265A1,0, 1.661 SiO, 5 e e <

0.204 PbO 331.383 | 1200 = 2 2 2

0.144 Na,O 209.535 | 1000 S D
IL11 (0.692Zn0 0.174 ALO; 1.097 Si0, 5 < 7

0.162 PbO 201.535§ 1200 ) X X X

0.096 Na,© - - ~ 1 358309 1000 S =
1L12 |0.767Zn0 0.116 ALO, 0.735 SiO, < e e <

0.135 PbO 350.309 [ 1200 D X X X

0.061 Na,O 367.750 1 1000 3 D
I1.13 {0.822Zn0O 0.074 Al,O5 0.466 SiO, S X X

0.116 PbO 359.750 | 1200 5
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0.036 Na,0 377276 | 1000 |2 5 X
IL14 |0.862Zn0 0.043 ALO, 0.275 SiO, 5 % e
0.101 PbO 369.276 | 1200 D |X X X
0.015 Na,0 386701 | 1000 |- X
IL15 [0.894Zn0 0.018 ALO, 0.118 SiO, 3 XIX
0.090 PbO 378.701 | 1200. D XX X ~1X
0.268 Na,0 466.502 | 1000 = X X
1L16 |0.354Zn0 0.325 ALO, 2.040 SiO, 3 X X X
0377 PbO 458.502 | 1200 = <% e
0.169 Na,O 313.203 | 1000 3 =
IL17 [0441Zn0 0.204A1,0, 1.290SiO, 5 e <
0.288 PbO 305203 | 1200 D X X
0.141 Na,O 306.988 1000 3 D
IL18 |0.560Zn0 0.170 ALO; 1.075 Si0, 3 < X X
0.068 Na,0 | 332511 1000 =
1L19 [0.735Zn0 0.083 ALO; 0.522SiO, 5 < e <
0.039 Na,0 341918 | 1000 2 =
1L.20 |0.792Zn0 0.047 ALO, 0.302 SiO, 3
0.168 PbO 333918 | 1200 ) X X X
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0.016 Na,O 351790 | 1000 2 5
1121 [0.835ZnO 0.020 ALO; 0.128 SiO, S
0.147 PbO 343.790 | 1200 D
0.205 Na,0 278235 | 1000 —2 B
0.465 PbO 270235} 1200 ) X
0.128 Na),O 288.238 | 1000 2 5
1123 |0.510Z00 0.155 AL,O, 0.979 Si0, 5 % e
0.360 PbO 280.238 | 1200 D XTX X
X
0.077 NajO 297.719| 1000 =2 )
1124 [0.627ZnO 0.094A1,0, 0.593 SiO, — < % %
0.294 PbO 289.719 { 1200 ) X X X
0.044 Na,0 307.137 | 1000 2 o
1125 {0.706Zn0 0.053 ALLO; 0.338 Si0, 5
0.249 PbO 299.137 | 1200 D
0.018Na,0 316.805| 1000 51X X X X
1126 [0.765ZnO 0.022 ALO, 0.141 SiO, —3 '
0.215 PbO 308.805 | 1200 D
0.153 Na,O 257318 | 1000 3 D
1127 [0305Zn0O 0.186 ALO, 1.171Si0, 3 < < %
10.540 PbO 249.318 | 1200 5 X X X
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0.090 Na,O 1262107 | 1000 =2 )
1128 (0.482Zn0 0.109 ALO; 0.686 SiO, 3 X % <
0.427 PbO 254.107 | 1200 ) X <
0.050 Na,0 271676 | 1000 S =% e <
1129 [0.597ZnO 0.059 ALO, 0.381 SiO, 5 : e e
0.352 PbO 263.676 | 1200 D N
0.020 Na,0 281.062 | 1000 =1 X X
130 |0.679Zn0O 0.024 Al,O, 0.157 SiO, S
0.300 PbO 273.062 | 1200 )
X
0.106 Na,0 226.925| 1000 =2 =
IL31 [0.285Zn0 0.129A1,0; 0.812 SiO, S < <
0.057 Nay0 26421 | 1000 2
1132 {0456 Zn0 0.068 Al,O, 0.437 Si0, 3 < X <
0.486 PbO 228.421 1 1200 )
C S| X1 X X
0.023 Na,O 245.8291 1000 DX - X X |
1133 [0.471Zn0 0.027 ALO, 0.167 SiO, S : < < <
0.404 PbO 2378291 1200 D
X
0.067 Na,O 246.056 | 1000 = )
1134 [0.267Zn0 0.080 ALO, 0.514 SiO, 3 < e <
0.664 PbO 238.056 | 1200 S <
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0.026 Na,O 149.569 | 1000 |2 S
IL35 [0434Zn0O 0.041 ALO; 0.201 SiO, 3
0.338 PbO 138.569 | 1200 5
0.030 Na,O 145418 | 1000 2 = <% < <
1136 [0.252Zn0O 0.036 ALLO, 0.234 SiO, 3
0.716 PbO 137418 | 1200 D X X
0.950 MgO 482478 | 1000 =2
L1 0.125 TiO, D X XX X X
0.043 PbO 474478 | 1200 F——
0.950 MgO 625.896| 1000 -3
1I1.2 0.285 TiO, D
0.049 PbO 617.896 | 1200 21—
0.943 MgO 422583 | 1000 2
1IL3 0.783 TiO, D
0.054 PbO 414583 | 1200 24—
0932 MgO 388.471| 1000 ———
114 0783 TiO, D
0.067 PbO 380471 | 1200 2 )
0.917 MgO 360.724 | 1000 |2
[IL5 1.204 TiO, D
0.082 PbO 352724 | 1200 =2 S




42

-~ Camur Cinsi Q g . Renk
E 4 E £
= 3 G = )
eger Formiili : %0 ‘ ’ =
g5 =5 |2 | =| 2|5|5|E\Z|5|5]al2|=|E| |2|= 4l 8Bl < |%]e
&5 SE | Gol| E| 2(B(3121215| 518 5|25l | 2l 5| 5| 55| 5| B 5| 2l5|2
M Z 28 | 22| S| B[S &|=|5|8|8]|5|2|G|8| S| & 3| & 2| & 53| 28|38
0.892 MgO 136.121 | 1000 X
L6 1.875 TiO, 5 D =
0.107 PbO 328.121 | 1200 =%
0.846 MgO 314476 | 1000 2
117 3.113 TiO, 5 D e
0.153 PbO 306476 | 1200 ) e
0.734 MgO 295391 | 1000 |3 S
118 5712 TiO, 5 D 5 S
0.265 PbO 287391 | 1200 1% X
0.095 MgO 424.625| 1000 2 X
1IL9 0.135 TiO, 5 D
0.094 PbO 416.625 | 1200 S <
0.891 MgO 394.184 | 1000 D)
1L10 0.312 TiO, 5 D
0.104 PbO 386.184 | 1200 =% <
0.872Mg0O 363.862| 1000 S i —
L1l 0.549 TiO, 3 D
: 0.127 PbO 355.862 | 1200 51X
0.845 MgO 337.534 | 1000 2
IL12 0.888 TiO, 5 D_
0.254 PbO 329.534 | 1200 51X X
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0.704 MgO | 314682 | 1000 |2 =
1L.13 1.407 TiO, < < <

0.194 PbO 306682 | 1200 |2 ) ‘ X

0.732 MgO 204300 | 1000 |2 X <

2.307 TiO. D

114 2 S X X

0367 PbO 286.300 | 1200 S %

0.577 MgO 276247 | 1000 2 X
IIL15 4.247 TiO, 5 D

0.422 PbO 268.247 | 1200 5%

0.844 MgO | 367.147| 1000 |2 =
1L16 0.147 TiO, 5

0.155 PbO 359.147 | 1200 = 3

0.819 MgO 339.086 | 1000 2
1117 0.344 TiO, S P X

0.180 PbO 331.086 | 1200 5%

0.784 MgO 314.673 | 1000 -
IIL18 0.617 TiO, 5 D < e

0.315PbO 306.673 | 1200 51X <

0.745 MgO 292978 | 1000 =2
HL19 1.024 TiO, 5 D < e

0.268 PbO 284978 | 1200 DX X
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0.644 MgO 1274.027 | 1000 3
1120 1.693 TiO, 5 D <
0.455 PbO 266.027 | 1200 51X X
0.476 MgO 257.094 3
21 3.000 TiO, 100 5 D < X e
0.524 PbO 249.094 | 1200 = < < <
0.773 MgO 314976 | 1000 2
22 0.162 TiO, 5 D <
0.226 PbO 306.976 | 1200 S <
0.732 MgO 292.154| 1000 =2
1I1.23 0.384 TiO, 5 D 3 <
0.367 PbO 284.154 | 1200 =% e
0.672 MgO 271965 | 1000 2
111.24 0.706 TiO, D < <
0.327 PbO 263.965 | 1200 2 <
D
0.577 MgO | 2953|1000 HA=1% '
1125 0213 TiO, — b X
0.422 PbO 221553 | 1200 ) X
0.129 MgO | 238305 | 1000 -2 =
1126 0.780 TiO, 5 < <
0.185 PbO 230305 | 1200 =T1% < X
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0.685 MgO 268917 | 1000 |
.27 0.180 TiO, 3 D e
0.314 PbO 260917 | 1200 D¢ X
0.620 MgO 251081 1000 2
128 0.434 TiO, 5 D 5 X| X
0.375 PbO 243.081 | 1200 =1% e e
0.286 MgO 232913 | 1000 2 X
1129 0.431 TiO, 3 D < 3
0.262 PbO 224913 | 1200 = e < <
0.353 MgO 219238 1000 2
1130 1.483 TiO, —3 D e
0.646 PbO 211.238 | 1200 = % <
0.365 MgO 228819 | 1000 2
IL31 0.128 TiO, D
0.268 PbO 20819 | 1200 11—
10476 MgO 1213.634] 1000 $
11132 0.500 TiO, 5 D <
0.524 PbO 205.634 | 1200 = < <
0412 MgO 200.126 | 1000 2 —
0.884 TiO,
111.33 2
’ - S X X X
0.687 PbO 192.126 | 1200 5 ¢ X
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0.438 MgO 193.690 | 1000 | s
1034 0.230 TiO, S D 2
0.561 PbO 185.690 | 1200 ) < X X
0.280 MgO 181.159 | 1000 S
1135 0.589 TiO, 5 D < X § <
0.719 PbO 173.159 | 1200 5 < <IX <
0.254 MgO 162.158 | 1000 2 <
0.267 TiO, D
111.36 2 S X X X
0.745 PbO 154.158 { 1200 5 < <TX X
0.742 Na,y O 5.652 Si0,| 338.902| 1000 2 =
V.1 0.904 A1203 S X X X
0.257 PbO 0.748 TiO,| 330.902 | 1200 D X X X
0.715 Na, O 5443 8i0, | 331.016 | 1000 > =
Iv.2 0.876 A1203 S X X X
0.284 PbO 1.655 TiO,| 323.016 | 1200 D X X X
0.683 Na, O © 5205 Si0,] 303.439| 1000 2 =
Iv.3 0.830 Al,O4 ) S X X X
0.316 PbO 2.757 TiO,| 375. 1200 D | |X X X
0.641 Na, O 4883 8i05| 315629 | 1000 1=
V.4 0.775 ALO, B s < < X
0.358 PbO 4.166 TiO,) 307 5 X X
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0.590 Na, O 4495 5i0,| 308368 | 1000 =2 =
V.5 0.714 ALO, S

0.409 PbO 5952 TiO,| 300368 | 1200 = e < <1

0.516 Na, O 3.932 5i0,( 300704 | 1000 |2 =
IV.6 0.629 Al,O, S X

0.483 PbO 8.426 TiO,| 292.704 | 1200 DT 1% X . X

0.418 Nay O 3.189 5i0, |293.129 | 1000 =2 = &
v.7 0.500 Al,0, S X

0.581 PbO 11.824Ti0, | 285.129 | 1200 ) X X X

0.258 Na, O 1965 Si0, | 242.190| 1000 > = X
V.8 0.310 ALO, g %

0.741 PbO 17.241 TiO,| 234.190 | 1200 D X X X

0.553 Nay O 4215 8i0,| 207.027 | 1000 2 =
V.9 0.671 ALO, S X X

0.446 PbO 5218 TiO,| 199027 | 1200 ) X X

0.516 Na, O 3933510,/ 305375 | 1000 o
IV.10 0.627 ALO, <

S X

0.483 PbO 1.388 TiO,| 297-375 | 1200 ) <TX X

0.469 Na, O 3.573 810, 297431 | 1000
V.11 0.567 ALO, S

0.530 PbO 2.286 TiO,| 289431 | 1200 ) X X X
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0416 Na, O 3.167 $i0, 332.997 | 1000 2 =
Iv.12 0.503 ALO, 3
6.711 PbO 3.355 TiO, | 324.997 | 1200 ) < Y
0.345 Na, O 2631510, 32355 | 1000 |7
1v.13 0.421 AL O, 5 < X X
7.518 PbO 4.699 TiO,| 315.55 | 1200 D X X X
0.262 Na, O 2000810, |274936 | 1000 - <
V.14 0313 AL O, S X
0.737 PbO 6.355 TiO, | 266.936 | 1200 D X X X
0.147 Na, O 0.137 SiO, | 265.740] 1000 3 5 X
V.15 0.176 AL, O, 5 b
0.852 PbO 8.578 TiO, | 257.740 [ 1200 D X X X
0415 Nay O 3.160 5i0, | 201.662 | 1000 > =
1V.16 0.504 AL O, S <
0.584 PbO 0.558 TiO,| 193.662 | 1200 Dl [ [ IX X X
0370 Na,0  28175i05| 279.203| 1000
V.17 0.447 ALO, 3 <
0.629 PbO 1.201 TiO,| 271203 | 1200 DT 1X X X
0.321 Na, O 2445 5i0,( 225727 | 1000 =2 )
IvV.18 0.388 AL,O5 5
0.678 PbO 1.943 TiO,| 217.727 | 1200 5 b X X
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0.259 Na, O 1977 Si05| 304.687 | 1000 = =
IV.19 0.316 ALO, 3 e
0.740 PbO 2.824 TiO, | 296.687 | 1200 = < <
0.191 Na, O 1456 Si0, 256.798 | 1000 |-
1V.20 0.228 ALO,

. ) X X X
0.808PbO 3.358 TiO,| 248.798 | 1200 = & < <
0.102Na, O 0.780 Si0, [249.012 | 1000 2 X

D X

V.21 0.123 ALO, S X X
0.897 PbO 5.136 TiO, | 241.012 | 1200 = < < <
0.306 Na, O 2334 Si0, | 261.250| 1000 2 =

V.22 0.370 ALO, — <
0.693 PbO 0498 TiO, | 253250 | 1200 = % <
0.262 N2, O 2,000 Si0, | 254.128 | 1000 2 =

V.23 0.317 ALO, 5 X X
0.737 PbO 1.059 TiO, | 246.128 | 1200 ) X X - X[
10209Na, 0 1.590 SiO, | 246.376 | 1000 2 =

1V.24 0.254 ALO, —
0.790 PbO 1704 TiO,| 238376 | 1200 ) % e <
0.151 Na, O 1151505/ 319990 | 1000 =

V.25 0.180 ALO, 3 e <
3.878 PbO 2.439 TiO,[ 311990 | 1200 ) X X X
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Numarasi

Seger Formiilii

Yiizey Gerilim
(dyn/cm)

Pigsme Derecesi

Camur Cinsi

Dokiim

Toplanma

Kavlama

Kabarma

I#ne Deligi Kabarma
Dokiilme

Kopiirme

Krakle

Aventurin

Kristal

Bor Tiilii

Mat

Ipek Mat
Seftaf

Parlak

Akigkan

Toplama Geligmedi

Beyaz

Krem

San

Kahve

Siyah

IV.26

0.084 Na,0
0.105 AL,O,
0.716 PbO

0.439 SiO,

3
N
ey
3
O

=

3272 TiO,

224.139

g

>

1v.27

0.221 Na,0
0.267 ALO;,
0.778 PbO

1.685 Si0,

235.953

1000

0.446 TiO,

227.953

1200

Iv.28

0.174 Na,O
0.212 AlL,O,
0.825 PbO

1.325 Si0,

228.202

1000

0.946 TiO,

220.202

1200

Iv.29

0.124 Na2 (0]
0.148 ALO,
0.875 PbO

0.947 SiO,

220.782

1000

1.506 TiO,

212,782

1200

Iv.30

0.064 Na, O
0.077 Al,O4
0.835 PbO

0.389 Si0,

212.846

1000

2.145 TiO,

204.846

1200

Iv.31

10.149Na, O

0.181 ALO;
0.850 PbO

- 1.136 Si0,

1206.108

1000 }

0.405 TiO,

198.108

1200

Iv.32

0.105 Na, O
0.126 ALO,
0.894 PbO

0.805 SiO,

202.687

1000

0.853 TiO,

194.687

1200

K2 1z} 2 2 2 K2 2z % 2] %2 %2 2] L’) K2 Samot

ol 191 19l (19 191 191 IS 191 19 (9 9] 9] |9 |9

ol
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Regete
Numaras:

Seger Formiilii

Yiizey Gerilim

(dyn/cm)

Pigme Derecesi

Camur Cinsi

Dokiim

Toplanma
Kavlama
Kabarma

1gne Deligi Kabarma
Dokiilme

Kopiirme

Krakle

Aventurin

Kristal

Bor Tiilii

Mat

Ipek Mati

Seffaf

Parlak

Akigkan

Toplama Geligmedi

Renk

Beyaz

Krem

Acik Kahve

Kahve

San

Siyah

V.33

0.054 Na,O
0.064 Al,O,
0.945 PbO

0411 Si0,

P
©
b
=
3

1.353 TiO, | 186707

>

Iv.34

0.092 Na,0
0.110 ALO,
0.907 PbO

0.702 SiO,| 184.807

0.372 TiO,| 176.807

IV.35

0.046 Na,O
0.056 AL,O,
0.953 PbO

0.356 Si0,

0.781 TiO,

168.425

1000

>[4

>

160.425

1200

1V.36

0.041 Na,0
0.049 Al,O,
0.958 PbO

0.313 SiO,

0343 TiO,

158.627

1000

>

150.627

1200

>I><

Vi

0.021 Na,0
0.021 ALO,
0.934 PbO

0.152 Si0, | 176.614

1000

1.434 SnO,| 168.614

1200

1S B

V.2

0.715Na,0
0.867 ALO,
0.284 PbO

5.443 Si0,| 310934

1000

0.874 SnO,f 302.934

1200

»

V.3

0.683 Na,0
0.830 AL,
0.316 PbO

5.205 Si0,| 293.578

1000

285.578

1.455 $nO,

1200

ol lo| (o] Ig]| |o| Ig] lo] Io| |ol 1ol ol ol ol o
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Regete
Numarasi

Seger Formiilii

Yiizey Gerilim

(dyn/cm)

Pigme Derecesi

Camur Cinsi

Doékiim

Toplanma

Kavlama

Kabarma

Igne Deligi Kabarma
Dokiilme

Kopiirme

Krakle

Aventurin

Kristal

Bor Tiilii

Mat

Ipek Matl
Seffaf

Parlak

Akigkan

Toplama Geligmedi

Renk

Beyaz

Krem

Agik Kahve

San
Kahve

Siyah

=<
~

0.641 Na,0 4.883 Si0,
0.775 ALLO,

0.358 PbO 2.200 SnO,

)
©
P
8
3

g

286.627

g

\A

0.590 Na,0 4.495 Si0,
0.714 Al,0,

0.409 PbO 3.152 SnO,

258.204

1000

250.204

1200

V.6

0.516 Na,0 3.932 Si0,
0.629 ALLO,
0.483 PbO 4.460 SnO,

261.058

1000

253.058

1200

V.7

0418 Na,0 3.189 Si0,
0.500 ALO,
0.581 PbO 6.256 SnO,

236.232

1000

228.232

1200

A

0.258 NayO 1.965 SiG,
0.310 ALO,
0.741 PbO 9.120 SnO,

241.781

1000

233.781

1200

V9

0553Na,0  4.125Si0,
0.671 ALO,
0.446 PbO 0.338 SnO,

290.817 |

1000

282.817

1200

V.10

0.516 Na,0 3.933 Si0,
0.627 ALO,

0.483 PbO 0.733 SnO,

285.980

1000

277.380

1200

2z

ol O o] 191 (O] (G 19 ©] (O 9] 191 (9] |9 |°
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0.469 Na,O 3.5738i0, | 197.812 | 1000 =
V.11 0.567 ALO, 5 D
0.530 PbO 1.207 SnO, | 189.812 | 1200 =
0.416 Na,0 3.167Si0, | 226346 | 1000 |2
V.12 0.503 ALO, ~ D
0.583 PbO 1771 Sn0, | 218.346 | 1200 =
0.345 Na,0 2.6318i0, {156.900 | 1000 =2
V.13 0.421AL,0, 5 D
0.654 PbO 2.488 SnO, | 148.900 | 1200 5
0.262 Na,O 2.000 Si0, | 239.117| 1000 8
V.14 0.313 ALO, 5 D
8.474 PbO 3.364 SnO, | 231.117 | 1200 )
0.147 Na,0 1.117Si0, | 187296 | 1000 2
V.15 0.176 ALO, 5 D
0.852 PbO 4.539 SnO, | 179.296 | 1200 D T —
“10415N2,0 3.160Si0, | 277.250| 1000 = =
V.16 0.504 ALO, 5 v e
0.548 PbO 0.294 SnO, | 269.250 | 1200 )
0.370 Na,0 2.8178i0, |259.136 | 1000 = =
V.17 0.447 ALO, S
0.629 PbO 0.634 $n0, | 231136 | 1200 5
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0.321 Na,0 244580, | 247.008 | 1000 =2 =
V.18 0.388 Al,O, —
0.678 PbO 0.683 SnO, | 239.098 | 1200 5
0.259 Na,0 1977810, | 224.105 | 1000 —3—+—
V.19 0.316 ALO, 5
0.740 PbO 1491 $nO, | 216.105 | 1200 =
0.191 Na,0 1456 510, 206713 | 1000 21—
V.20 0.228 AL,O, ~
0.808 PbO 2.043 $nO, | 193.713 | 1200 =
0.102 Na,O 0.780 SiO, | 188.761} 1000 S 5
V.2l 0.123 AL,O, 3
0.897 PbO 2719 SnO, | 180.761 | 1200 5
0.306 Na,0 2334 Si0, | 251213 | 1000 2 5
V.2 0.370 AL, 04 5
0.693 PbO 0.262 SnO, | 243.213 | 1200 =
lo262Na,0 0.1225i0, | 138.857| 1000 —— D
V.23 0.317 ALO, 3
0.737 PbO 0.559 Sn0, | 130.857 | 1200 )
0.209 Na,0 0.027 Si0, | 186.358 | 1000 =2 =
V.24 0.267 AL O, 5
0.790 PbO 0.900 SnO, | 178.358 | 1200 5
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0.151 Na,0 1151 Si0, | 198830 | 1000 —- . ' ' X
V.25 0.180 ALO, 3
0.848 PbO 1.287 SnO, | 190.830 | 1200 5
0.079 Na,0 0.603 Si0; | 169.491 | 1000 24— <
V.26 0.095 ALO, S
0.920 PbO 1.751 $nO, | 161.491 | 1200 )
0.221 Na,0 1685 Si0; |225946 | 1000 2~
V.27 0.267 ALO, 5
0.778 PbO 0.235 SnO, | 217.946 | 1200 )
0.174 Na,0 13258i0, | 204.200| 1000 =2 >
V.28 0.212 ALO, <
0.825 PbO 0.500 SnO, | 196200 | 1200 )
0.124 Na,0 094750, | 190692 | 1000 |2 v
V.29 0.148 AL,O, 5
0.875 PbO 0.795 SnO, | 182.692 | 1200 D
"{0.064Na,0O  0489Si0, | 172.724| 1000 S D _ i
V.30 0.077 ALO, 3
0.935 PbO 1.133 Sn0O, | 164.724 | 1200 D1 IX X
0.149 Na,0 1136510, | 199.899 | 1000 21—
V.31 0.181 AL,O, <
0.850 PbO 0214 SnO, | 191.899 1 1200 5 X X
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0.105 Na,0 0.805 Si0; | 182.649 | 1000 3 =

V.32 0.126 ALO, 5
0.894 PbO 0.450 SnO, | 174.649 | 1200 =
0.054 Na,0 04118i0, | 164533 | 1000 —— o e <

V.33 0.064 AL,O, S
0.945 PbO 0.714 SnO, | 156.533 | 1200 D X
0.092 Na,0 0.7028i0; 174762 | 1000 Fit—51—1%

V.34 0.110 Al,O4 3 X X
0.907 PbO 0.196 SnO, | 166.762 | 1200 D X §
0.046 Na,0 0356 i0; | 121.337| 1000 - — 2 % %

V.35 0.056 ALO, 5 %

0.953 PbO 0412 SnO, | 113.337 | 1200 D X
0.041 Na,0 03135i0; | 125177 | 1000 2

V.36 0.049 ALO, S <
0.958 PbO 0.181 SnO, | 117.177 | 1200 )

0.681 MgO 234.576| 1000 [

VL1 0.488 SnO, 5
0.318 PbO 226.576 { 1200 D
0.950 MgO 426717 | 1000 2 S

VI.2 0.150 SnO, 5
0.049 PbO 418.717 | 1200 5
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VL3 0.263 $n0, 5
0.057 PbO 369.071 | 1200 5
0.482 MgO 334.858 | 1000 2 =
VL4 0.214 500, —
0.034 PbO 326.858 | 1200 5
0917 MgO 431356 | 1000 = =
VL5 0.637 S0, =
0.082 PbO 423356 | 1200 =
0.892 MgO 264.825| 1000 |2 =
VL6 0.992 $n0, ~
0.107 PbO 256.825 | 1200 =
0.846 MgO 236.183 | 1000 2 =
VL7 1.647 SnO, 5
0.153 PbO 228.183 | 1200 5
0.734 MgO 210.832| 1000 - =
V18 3.265 S$nO, =
0.265 PbO 202.832 | 1200 5
0.905 MgO 414118 | 1000 |2 =
VL9 0.071 S0, 3
0.064 PbO 406.118 | 1200 )




58

- Camur Cinsi g Renk
2 g ; £
. T_ | 8 . S o ] 2
|72} 1728 —~ (-3 BT LVl O . .

Bg Seger Formiilii (.;5 fat . Eggggggog ,_,: gm 5l g EO
8 E s 2 2l 213 AlE|: A= S| S| % 5] 8 = >l
53 55| 20| 5| 2|E|3(5|a| 8| 5|5 218 5| 2| 8|5 5 2\ 2| 2 & 5 (512
& Z S| &2 & R|&|g|S|8|8l&|a|=|5| 8| S| & 3| &l 2| & & 8| 2]s|a

0.891 MgO 307241 | 1000 2 =
VL10 0.164 SnO, 3

0.108 PbO 299241 | 1200 =

0.872 MgO 323318 | 1000 S =
VL11 0.290 SnO, —~

0.127 PbO - 315318 | 1200 =

0.845 MgO 287.070 | 1000 = =
VL12 0.468 Sno, 5

0.154 PbO 279.070 | 1200 S

0.804 MgO 255.265| 1000 21—
VL13 0.745 SnO, =

0.195 PbO 247.265 | 1200 =

0.732 MgO 200944 | 1000 2
VL14 1221 Sn0, 5 D

0.267 PbO 192944 | 1200 =

0.577 MgO 202.283| 1000 | =
VL15 2247 $nO, —~

0.422 PbO 194283 | 1200 =

0.844 MgO 352.600 | 1000 [ —
VL16 0.078 S0, =

0.155 PbO 344.600 | 1200 5
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0.819 MgO 263440 | 1000 2
VL17 0.181 SnO, — D
0.180 PbO 255440 | 1200 =
0784 MgO 268500 | 1000 |-
VL18 0.217 $nO, —~
0.215 PbO 260.500 | 1200 =
0.731 MgO 245.602 | 1000 N =
VL19 0.540 SnO, g
0.268 PbO 237.602 | 1200 =
0.644 MgO 218.038| 1000 |2 =
V120 0.897 SnO, 5
0.355 PbO -210.038 | 1200 )
0.476 MgO 193775 | 1000 2 =
V121 1.588 Sn0, 5 X
0.524 PbO 185.775 | 1200 5
0.773 MgO | 301.561| 1000 =2 =
V122 0.085 SnO, 5
0.226 PbO 293561 | 1200 S
0.732 MgO 267.199 | 1000 =2 =
V123 0.203 $nO, S
0.267 PbO 259.199 | 1200 5
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0.672 MgO 236352 | 1000 2 )
V124 0372 $nO, 3
0.327 PbO 228352 | 1200 =
0.577 MgO 209332 | 1000 2 = X
VI.25 0.640 SnO, 5
0.422 PbO 201332 | 1200 =
0.406 MgO 176208 | 1000 =3 = <
V1.26 1.129 S$nO, 5
0.593 PbO 168.208 | 1200 =
0.685 MgO 256.778| 1000 21—
V1.27 0.095 SnO, 3
0.314 PbO 248778 | 1200 =
0620 MgO 176631 | 1000 <
V128 0.229 SnO, 3
0.379 PbO 168.631 | 1200 =
0.521 MgO 200228 1000 = =
V1.29 0.434 SnO, 3
0.478 PHO 192228 } 1200 D
0.353 MgO 176942 | 1000 |2 ) X
VL30 0.783 $nO, E
0.646 PbO 168.942 | 1200 5
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0.576 MgO 196960 | 1000 |—> 5 X
V131 0.106 SnO, 5
0423 PbO 188.960 | 1200 =
S X X
0.476 MgO 191.289 1 1000 ) X X X
V132 0.264 SnO, S
0.524 PbO 183.289 | 1200 )
0.312 MgO 168410 | 1000 2 = X ))é S
V133 0.519 SnQO, S
0.687 PbO 160.410 | 1200 D
' X
0438 MgO 182.493 | 1000 =< § = X
V1.34 0.121 Sn0, 5
0461 PbO 174493 | 1200 )
0.380 MgO 159998 | 1000 =15 > 2
VL35 0.411 Sn0, 3
0.719 PbO 151.998 | 1200 D
0.254 MgO 151.578| 1000 =2 = § § §
V136 0.141 Sn0, S
0.745 PbO 143.578 | 1200 D
23.255Ti0,| 159.065 | 1000 31— X
VIL1 {1.000 PbO 2.534 $n0, 5 2 <
151.065 | 1200 DX
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20.348 Ti0, | 169.927 | 1000 |—2 = X
VIL2 (1.000 PbO 3.069 SnO, < <
161.927 | 1200 ) <
17441 Ti0,| 176414 | 1000 =2 = X X X
VIL3 [1.000 PbO 4.604 SnO, 5 <
168.414 | 1200 S e
8.720 TiO, [251.495 | 1000 2 -
VIL4 |1.000 PbO 9.232 SnO, 3 <
243.495 | 1200 = X
11.627 TiO,| 294.243| 1000 2 =
VIL5 {1.000 PbO 7.697 Sn0O, S <
286.243 | 1200 =
8.720Ti0, | 283.195 | 1000 11—
VIL6 (1.000 PbO 9.232 Sn0, 3 <
275.195 | 1200 =
S813Ti0, | 212,153 | 1000 31—
VIL7 [1.000 PbO 10.767 $nO, 3 <
204.153 | 1200 S
2906 TiO, | 228.149 | 1000 2 =
VIL8 [1.000 PO 12.325 SnO, 5
220.149 1 1200 )
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VIL9 |1.000 PbO 0.758 SnO, S <
271.508 | 1200 5 2
VII.10 | 1.000 PbO 1.516 SnO, S X
257.091 | 1200 D IX
1.183 TiO, [189.054 | 1000 |2 =
VIL.11 | 1.000 PO 2.275 SnO, S
181.054 1 1200 D X
5748TiO, | 236.778| 1000 [—Ei—
VIL.12 |1.000 PbO 2.034 SnO, 5 X
228.778 1 1200 D X
4310 TiO, | 158992 1000 2 =
VII.13 ]1.000 PbO 3.804 SnO, S X
150992 1 1200 ) X
2873Ti0, | 208551| 1000 =
VI.14 11.000 PbO 4.563 SnO, S
200.551 | 1200 D
1436 Ti0, | 194458 | 1000 =
VII.15 {1.000 PbO 5.321 SnO, S
186458 { 1200 )
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5725 TiOy | 257.137 | 1000 =2 = X
VIL16 |1.000 PbO 0.503 SnO, 5
249.137 | 1200 =
4770TiO, | 243023 | 1000 =2 =
VIL17 |1.000 PbO 1.007Sn0, 5
235023 | 1200 =
3.816 TiO, {232.593 | 1000 =2 =
V11.18 | 1.000 PbO 1.007 SnO, S
224593 | 1200 s
2862Ti0, | 214791 1000 2~ —
VIL19 |1.000 PbO 2,015 $nO, 5
206.791 | 1200 =
1908 Ti0, | 200.669 | 1000 |15
VIL20 (1.000 PbO 2,526 S0, 3
192,669 | 1200 5
0954 TiO, | 186.540| 1000 ——t—
VIL21 |1.000 PO 3.030 SO, 5
i 178.540 | 1200 5
3591Ti0, | 217.246 | 1000 F—
VI.22 |1.000 PO 0.379 SO, 5
209.246 | 1200 )
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2.873 TiO, 1000 9 = '
VIL23 |1.000 PbO 0.758 $nO, : S
1200
D
2155TiO, | 207.097 | 1000 =
VIL.24 |1.000 PbO 1137 $n0, 5
199.097 | 1200 =
1436 TiO, | 192.895 | 1000 (3=
VII.25 | 1.000 PbO 1.517 SnO, S
184.895 | 1200 =
0718TiO, | 178:736| 1000 (———
VIL.26 |1.000 PbO 1.902 $n0, 5 <
170736 | 1200 =1 2
2293 TiO, | 213345 | 1000 2 =
VIL.27 | 1.000 PbO 0.302 500, 5
205345 | 1200 = <
1720 TiO, | 199.148 1000 |
VI1.28 | 1.000 PbO 0.605 SnO, S
191.148 | 1200
D
1146 TiO, | 184916 | 1000 S =
V.29 |1.000 PbO 0.908 SnO, 5
176916 | 1200 =
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0.573TiO, | 170.708 | 1000 = 5
VIL30 |1.000 PbO 1.211 SnO, S
162.708 | 1200 =
0.671TiO, | 163.174 | 1000 |2 S
VIL31 [1.000 PbO 0.251 SnO, 5
155.174 | 1200 =
0954 TiO; (176930 | 1000 |———
VIL.32 | 1.000 PbO 0.503 SnO, S
168.930 | 1200 =
0477TiO, | 162.683| 1000 (24— e
VIL.33 (1.000 PbO 0.755 $nO, 5
154.683 | 1200 =
0819TiO, | 169.006 | 1000 o
VIL34 (1,000 PbO 0.216 Sn0, 5 7 <
161.006 | 1200 S
0409 TiO, | 154.683| 1000 |-
VIL35 1.000 PbO 0.432 $n0, 5
146.683 | 1200 S
. S X
0458 TiO, | 146.633 | 1000 =% >4 X
VIL36 |1.000 PbO 0.188 SnO, 5
138.633 | 1200 =
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0.048 Ca0 549792 | 1000 2
VILI {0912 MgO 5 D

0.038 PbO 541.792 | 1200 5 <

0.098 Ca0 415133 | 1000 1=
VIIL2 [0.861 MgO 5

0.045 PbO 467.133 | 1200 = <

0.150 CaO 530461 | 1000 =2
VIIL3 | 0.809 MgO S D

0.039 PbO 522461 | 1200 )

0.210 CaO 521230 1000 2
VIIL4 |0.786 MgO 3 D

0.041 PbO 513.230 | 1200 5 <

0.255 C20 512.158 | 1000 2
VIILS [0.704 MgO 5 D

0,940 PbO 504.158 | 1200 D X

0309 C20 | 504.004| 1000 |5
VIIL6 [0.649 MgO 5

0.040 PbO 496.004 | 1200 = e

0365 CaO 1000 = =
VIIL7 [0.593 MgO 5

0.041 PbO 1200 =
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0421 Ca0O 486479 | 1000 2
VIL8 |0.536 MgO 3 D
0.041 PbO 478479 | 1200 =
0.052 CaO 466.424 | 1000 D)
VIILS |0.862 MgO 5 D
0.084 PbO 458.424 | 1200 = <
0.106 Ca0 458404 | 1000 |2 S
VIIL10 |0.808 MgO :
0.085 PbO 450.404 | 1200 = 5
0.992 CaO 361.704 1 1000 i 5
VIIL11 |0.751 MgO 5
0.086 PbO 361704 | 1200 = <
0217 CaO 443509 | 1000 |5
VIIL12 |0.595 MgO 5
0.077 PbO 443509 | 1200 —1r
0.274 CaO 434.847| 1000 |2 =
VIIL13 |0.636 MgO 5
0.088 PbO 426,847 | 1200 5 <
0.333 Ca0 427427 | 1000 X =
VIIL14|0.577 MgO 5
0.089 PbO 419427 | 1200 )
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0393 CaO 420031 | 1000 =2 )
VILLIS [0.516 MgO S
0.090 PbO 412.031 | 1200 S
1.049 CaO 432.802 | 1000 = =
VIIL16|0.800 MgO 3
0.137 PbO 424,802 | 1200 D
0.114 CaO 389.893 | 1000 =2 =
ViL17|0.746 MgO S
0.139 PbO 381.893 | 1200 D X
0.131 Ca0 417.831| 1000 =2 =
VIIL18 [0.709 MgO 3
0.159 PbO 409.831 | 1200 D X
0.235 CaO 376.698 | 1000 =
VIILI9 0,622 MgO S X
0.142 PhO 368.698 | 1200 S X
0297 CaO 370.651 | 1000 -2 =
V120 [0.558 MgO 3 X
0.143 PbO 362.651 | 1200 D
0361 CaO 363992 | 1000 |2 =
VIIL21 |0.493 MgO 3
0.145 PbO 355.992 | 1200 5
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0.061 CaO 339.052 | 1000 2 )
VIIL22 [0.740 MgO 5
0.198 PbO 331.052 | 1200 = <
0.124 Ca0 333.287 | 1000 2 =
vIIL23 [0.674 MgO ; e
0.200 PbO 325287 | 1200 = <
0.190 C20 327.100 | 1000 2 = g((
VIIL24 | 0.606 MgO 3 %
0.203 PbO 319.100 | 1200 =
0.256 Ca0 321559 | 1000 24—
VIIL25 |0.537 MgO 5 <
0.105 PbO 313.559 | 1200 =
0.324 CaO 315719 | 1000 = =
VIIL26 |0.467 MgO 5
0.208 PbO 307.719 | 1200 =
0.067 CaO 288275 | 1000
VII1.27 [0.660 MgO 5
0271 PbO 280275 | 1200 5
0.136 CaO 248.489 | 1000 S )
VII1.28 |0.587 MgO 3 N
0.275 PbO 240489 | 1200 5
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0.208 Ca0 278040 | 1000 |2 -t
VIIL29 [0.412 MgO —— D § X X
0.378 PbO 270.040 | 1200 151
0.281 Ca0 272838 | 1000 2 = T
VIIL30 |0.435 MgO S
0.282 PbO 264.838 | 1200 =
VIIL31 | 0.465 MgO 5 <
0.260 PbO 267.531 | 1200 =
0.150 Ca0 239323 | 1000 21— < <
VIIL32 {0.383 MgO S
0.365 PbO 231.323 | 1200 = _
0.230 Ca0 24884 | 1000 =% x X
VIIL33 [0.498 MgO 3
0.375 PbO 226.884 | 1200 =
0.072 CaO 205.296 | 1000 % = X X X
VIIL34 |0.348 MgO 3
0.468 PbO 197.296 | 1200 D
0.168 CaO 201.051 | 1000 2 = X X X
VIIL35 |0.254 MgO 3
0.376 PbO 193.051 | 1200 5
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0.093 CaO 170915 | 1000 X
VIIL36 {0.200 MgO S D X X X
0.505 PbO 162915 | 1200 5 <%
0.742 NayO 363999 | 1000 15
IX.1 2,083 ALO, 6.761 SO, 5
0.284 PbO 355.999 | 1200 = <
0.715 Na,0 357793 | 1000
X2 1.264 ALO, 6.761 SiO, S
0.284 PbO 349.393 | 1200 D
0.083 Na,0 362891 | 1000 ——
IX.3 1492 ALO, 7397 SiO, 3
0.316 PO 354.801 | 1200 S
0.641 NayO 368263 | 1000 2 =
IX.4 1775 ALO, 8.200 Si0, 5
0.358 PbO 360.263 | 1200 =
590 Na,O 37392 1000 |t
IX.5 2142 AL,O, 9.238 SiO, 5
0.409 PbO 365924 | 1200 =
0.516 Na,0 368441 | 1000 24—
IX.6 2,651 Al,O; 10.640Si0, 5
0.483 PbO 360441 | 1200 )
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0.418 Na,0 385403 | 1000 [ =
X7 3.337 ALO, 12.608 SiO, 5
0.581 PbO 377403 | 1200 =
0.258 Na,0 302.540 | 1000 S =
IX.8 0.857 ALO; 2.120 Si0, 5
0.741 PbO 294.540 | 1200 =
0553 Na,O 326351 | 1000 —2——
IX.9 0.825 ALO, 4.723 Si0, 5
0.446 PbO 318351 | 1200 5 <
0.516 Naz0 375438 1000 24—
IX.10 0.961 ALO; 5.038 SO, 5
0.483 PbO 367.438 | 1200 =
0.469 Na,0 344.657 | 1000 |
IX.11 1.298 ALO, 6.000 Si0, 5 D
0.530 PbO 336.657 | 1200 =
0416 Na0 289.903| 1000 2
IX.12 0.523 ALO, 3.228 SiO, 5 D
0.583 PbO 281.903 | 1200 )
0.345 Na,O 47729 | 1000 2
IX.13 1.548 ALO, 11.2258i0, 5 D
0.654 PbO 339.729 | 1200 5
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0.262 Na,0 352729 | 1000 | =
IX.14 1.838 Al,0,7.059 SiO, 5
0.737 PbO 344729 | 1200 = ,
0.147 Na,O 417947 | 1000 3 = X
IX.15 2.235 ALO, 7.950 Si0, 5
0.852 PbO 409.947 | 1200 =
0.415 Na,O 300953 | 1000 = _
IX.16 0.638 Al,0; 3.602 SiO, S
0.584 PbO 292953 | 1200 D
0.370 Na,O 305370 1000 |3 5
IX.17 0.735 ALO, 3.774 SiO, 5
0.629 PbO 297370 | 1200 )
0.321 Na,0 208.116 | 1000 2 =
1X.18 0.699 Al,O, 3.476 Si0, 3
0.678 PbO 290.116 { 1200 D
0.259 Na,0 315.528| 1000 = =
IX.19 0.994 ALO, 4.225 SiO, 5
0.740 PbO 307.528 | 1200 D
0.191 Na,0 320631 | 1000 24—
IX.20 1154 Al,O, 4.530 SiO, 5
0.808 PbO 312.631| 1200 D X X
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0.102 Na,0 325782 | 1000 =2 5
IX.21 1.356 Al,O, 4.835 SiO, 3

0.897 PbO 325782 | 1200 =

0306 Na,0 275025 | 1000 o
1X.22 0.490 ALO, 2.729 SiO, g

0.693 PbO 267.025 | 1200 =

0.262 Na,0 280.052 | 1000 14—
X.23 0.572 ALO, 2.843 SiO, ;

0.737 PbO 272.052 | 1200 =

0.209 Na,0 284.581 | 1000 =2 =
X.24 0.663 ALO; 2.945 SiO, 3

0.790 PbO 276.581 | 1200 ™

0.151 Na,0 289.389 | 1000 -2 - X
1X.25 0.765 ALO; 3.092 Si0, 3

0.848 PbO 281.380 | 1200 =

0.079 Na,0 294.159 | 1000 2 =
1X.26 0.888 ALO, 3.238 SiO, 5

0.920 PO 286.159 | 1200 D

0.221 Na,O 20214 | 1000 2 =
1X.27 0.375 ALO5 2.039 SiO, 3

0.778 PbO 212214 | 1200 5
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0.174 Nay,O 253.676 | 1000 S
1X.28 0.439 AL,0,2.079 Si0, 5
0.825 PbO 245.676 | 1200 =
0.124 Na,0 258224 | 1000 3 5
IX.29 0.510 ALO, 2.144 SiO, 5
0.875 PbO 250.224 | 1200 =
0.064 NayO 262.558 | 1000 3 . X X X
1X.30 0.492 ALO, 2.197 Si0, 5
0.835 PbO 254.558 | 1200 =
0.149 Nay0 223.208| 1000 |2 § ;g %g
1X.31 0.279 ALO, 1457 Si0, 5 D
0.850 PbO 215.208 | 1200 et
0.105 NayO 227549 | 1000 |2
IX.32 0.331 ALO, 1484 SiO, 1 X X X
0.894 PbO 219.549 | 1200 =
0.054 Na,O 231.359 | 1000 S =
1X.33 0.389 ALO; 1487 SiO, 5
0.945 PbO 223.359 | 1200 D
0.092 Nay0 193.588 | 1000 [——— <t
IX.34 0.199 ALO; 0.997 SiO, 3 :
0.907 PbO 185.568 | 1200 ) X X
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0.046 Na,0O 200953 | 1000 |3 5 <
1X.35 0.243 ALO, 0.978 SiO, 3
0.953 PbO 192.953 | 1200 =
3
0.041 Na,0 | 170708 | 1000 = X X X
1X.36 0.131 ALO, 0.585 SiO, 3
0.958 PbO 162.708 | 1200 S
0.088 Na,0 6.006 Si0, | 398.237 | 1000 =
X.1 [0.544Ca0O 1.244 AlL,O, 3 < <
0.367 MgO 0.442 B,0,| 390237 | 1200 = < <
0.050 Na,0 0.035 SiO, | 400.506| 1000 =
X2 |0.525Ca0 0.007 ALO, S < X
0.423 MgO 0.254 B,0, | 392.506 | 1200 D X X X
0.017 NayO 0.905 Si0, | 416709 | 1000 2 =
X.3 |0.258Ca0 0.187 ALO, 3 < <
0.223 MgO 0.089 B,0, | 408.709 1200 ) X X X
0.027 Na,0 1162 Si0, | 427.431| 1000 =2 = 1
X4 [0513Ca0 0.241 ALO, 3 < < <T
0.458 MgO 0.137 B,05 | 419431 | 1200 D X X
0.022 Na,0O 0.755 Si0, | 379.943 | 1000 |2 )
X.5 |0.511Ca0 0.156 ALO, 3 < e
0.466 MgO 0.111 B,O, | 371.943 | 1200 5 X X
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0.018 Na,0 0.474 Si0, | 460974 | 1000 2 =

X.6 [1447Ca0 0.098 ALO, g e <
0471 MgO 0.094 B,O, | 452.974 | 1200 S 2 <
0.016 Na,0 027150, | 467416 | 1000 |-

X7 |0.508Ca0O 0.056 ALO, 3 z <
0.475 MgO 0.081 B,0,| 459416 | 1200 5 < e %

0.014 Na,0 0.116 Si0, {484.522 | 1000 2 =

X.8 [0.507 CaO 0.024 Al,O, 3 X X
0478 MgO 0.071 ByO,| 476.522 | 1200 D X X
0.083 Na,O 2.382 SiO, | 320.893 | 1000 N 5

X9 0333Ca0 0.493 ALO, 3 7
0.166 MgO 0.416 B0, | 312.893 | 1200 D X X X
0.080 Na,O 1.961 Si0; | 503.804 | 1000 =

X.10 10.599 CaO 0.406 ALO, T3 < <
0.320 MgO 0.400 B,0, | 495.894 | 1200 5 e < <
0.066 Na,0 1351510, | 325.975 | 1000 2= '

X.11 [0.533Ca0 0.280 ALO, 5 e <
0.400 MgO 0.331 B,0, | 317.975 | 1200 ) < <
0.052 Na,0 0.852 50, | 402.873 | 1000 |2 =

X.12 [0.526 CaO 0.176 ALO, 3 < <
0.421 MgO 0.262 B,0, | 394873 | 1200 ) e e
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0.043 Na,0 0.526 Si0, | 413700 | 1000 =2

X.13 [0.521Ca0 0.109 ALO, 1 < <
0434 MgO 0.216 B,O, | 405.700 | 1200 = < < <
0.036 Na,0 0.296 $i0, | 425825 | 1000 1

X.14 [0.918Ca0O 0.061 ALO, PP v e < <
0.444 MgO 0.184 B,O, | 417. 5 X X X
0.032 Na,O 0.126 Si0, | 439380 | 1000 =

X.15 [0.516 CaO 0.026 Al,O4 S X X
0.451 MgO 0.160 B,O,| 431.380 | 1200 D X X
0.175 Na,O 2.899 SiO, | 355.252| 1000 D] )

X.16 {0.587 CaO 0.600 ALO, 3 < <
0.236 MgO 0.877 B,05| 347.252 [ 1200 D X X
0.119 Na,0 1.636 Si0; | 346.084 | 1000 = =

X.17 0,559 CaO 0.339 ALO, oo o I8 < < X
0321 MgO 0.595 B,0, | 338. ) X X
0.089 Na,0 0.984 Si0, | 368.183| 1000 2 D

X.18 |0.544 CaO 0.204 ALO, 3 < <
0365 MgO 0.448 B,O, | 360.183 | 1200 5 X X X
0.072 Na,0 0.5925i0, | 376.130 | 1000 4
0391 MgO 0.361 B,0, | 168130 | 1200 5 X
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0.060 Na,O 0327 5i0, | 385423 | 1000 2
X.20 |0.530Ca0 0.067 ALO, 5 D < < <
0.409 MgO 0302 B,0, 377423 | 1200 = < < <
0.051 Na,0 0.137 Si0, | 396408 | 1000 |3
X.21 [0.525Ca0 0.028 ALO, 5 D
0422 MgO 0.259 B,O, | 388408 | 1200 =
0.200 Na,0 2.037 Si0, |329.883 | 1000 |
x.22 |0.600Ca0 0422 ALO, 5 D < <
0.200 MgO 1,000 B,0,| 321.883 | 1200 = X <
0.142 Na,0 1.161 Si0, | 851.571] 1000 =2
X.23 [0.571Ca0O 0.240 ALO, 5 D < <
0.285 MgO 0.714 B0, | 843.571 1 1200 ) % X% <
0.110 Na,0 0.672 Si0; | 341.436 | 1000 3
X.24 [0.555Ca0 0.139 AL, 5 D < <
0334 MgO 0.553 B,0; | 333436 1200 ) XTX X
0.090 Na,O 0.364 Si0, | 349.225| 1000 }—2—td—r - -
X.25 |0.545Ca0 0.075 ALO, 5 D < <
0.364 MgO 0.453 B,0,| 341.225 | 1200 ) ¢ X1 1%
0.076 Na,O 0.150 Si0, | 355772 | 1000 |-
X.26 |0538 CaO 0.031 ALO, 5 D < <
0.384 MgO 0.383 B,0, | 347.772| 1200 5
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0.216 Na,0 1420 SiO, | 455728 | 1000 =
X.27 [0.608Ca0 0.294 ALO, 5 D
0.174 MgO 1.113 B,O, | 447.728 | 1200 = <%
0.160 Na,0 0.786 Si0, | 203.079 | 1000 2 =
X.28 [0.580Ca0 0.163 ALO, 5 e <
0.258 MgO 0.803 B,O, | 285.079 | 1200 5 < XTI
0.127 NayO 0411Si0; (314354 | 1000 |———
x29 |0.563Ca0 0.085 ALO, 3 < X
0.309 MgO 0.635 B,05| 306.354 | 1200 D XXX
0.105 Na,0 0.166 SiO, | 319.380| 1000 =2 =
X.30 |0.552Ca0 0.034 AlLO, 3 e <
0.34 MgO © 0.527 B,O,| 311.380 | 1200 D X X X1 X
0.230 Na,0 0.934 Si0, | 278568 | 1000 |~
X.31 [0.615Ca0 0.193 ALO, 3 %
0.153 MgO 1.153 B,0, | 270.568 | 1200 D X
0.176 Na,0 0472810, | 211.530| 1000 2 XX X
X.32 [0.588Ca0 0.098 ALO; 5 < <
0.235 MgO 0.882 B,O, | 203.530 | 1200 D
0.142 Na,0 0.186 SiO, | 284314 | 1000 =2 = XXX
X.33 [0.571Ca0 0.038 ALO, S e <
0.286 MgO 0.711 B,0, | 276.314 | 1200 ) X XXX
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0.241 Na,O 0.556 Si0; | 250973 | 1000 =
X34 [0.520Ca0 0.115 ALO, g e < e
0.138MgO 1.205 B,0, | 242.973 | 1200 = 2
0.188 Na,0 02128i0; | 255.285 | 1000 Xl X
X.35 |0.594Ca0 0.044 ALO, g e e <
0.216 MgO 0.843 B,O, | 247.285 ) 1200 D
0.250 Na,O 0.245 8103 | 220975 | 1000 21— X X
0.125 MgO 1.250 B,0, 212975 | 1200 D
0.479 Na,0 3.300 SiO, | 366.978 | 1000 |—2 =
XL1 |0.090CaO 0.527 ALO, 3 < e <
0.430 ZnO 0.227 B,0, | 358.978 | 1200 D X X
0307 Na,0O 0.091 Si0, | 376711 | 1000 2 =
XI.2 |0.066Ca0 0.333 ALO, 5 < <
0.625 ZnO 0.165 B,O, | 368.711 | 1200 ) X X
0211 Na,0 1410 $i0, | 405.127| 1000 |2 =
XL3 |0.051Ca0O 0.225 ALO, 5 < e
0.737 ZnO 0.129 B,0,| 397.127 | 1200 5 X X
0.147 Na,0 0.962 Si0, 1000 2 =
0.809 ZnO 0.632 B,0, 1200 = < <
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0.104 Na,0 0657 5i0, | 406,086 | 1000 [ — X
XL5 ]0.036Ca0 0.104 ALO, 3
0.859 ZnO 0.090 B,0, | 398.086 { 1200 S < X
0.071 Na,0 0.424 Si0, | 416,063 | 1000 =3 = :
XI.6 0.031 CaO 0.067 A1203 S X X X
0.896 ZnO 0.078 B,0, | 408.063 | 1200 D
0.047 Na,0 0.252 510 (421785 | 1000 [~
X1.7 [0.027 CaO 0.039 AL, O, S X X
0.025 ZnO 0.069 B,0,| 413.785 | 1200 5
0.026 Na,O 0.109 Si0, | 437.577| 1000 =2 =
X1.8 |0.035Ca0 0.017 ALO, 3 < X
0.948 ZnO 0.062 B,0, | 429.577 | 1200 D IX
0.432 Na,0 2.634 Si0, | 350.657 | 1000 2 5
XL9 10.173Ca0 0.319 AlL,O, 3 < X
0.494 ZnO 0.432 B0, | 342.657 | 1200 D IX
0.285 Na,0 1.107 $i0; | 365.530| 1000 2 =
X110 |0.128 CaO 0.269 AlL,O, 3 < b
0.585 ZnO 0.321 B,0,| 357.530 | 1200 D X XX
0.196 Na,O 1109 510 | 370935 | 1000 [ —
X111 [0.102Ca0 0.176 AL, < <
362.935 3
0.700 ZnO 0.255 B,0, | 362 1200 5 < <
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0.139 Na,0 0.742 Si0, | 380.882 | 1000 v
X112 |0.084Ca0 0.117 ALO, 5 D < <
0.775 ZnO 0.212 B,0, | 372.882 | 1200 5 $ <
0.098 Na,0 0.470 Si0; | 383.981 | 1000 —3 = 2
0.829 ZnO 0.101 B,0, [ 375.981¢ 1200 ) X (XT X1
0.068 NayO 0.276 S0, |401.009 | 1000 (21— - §
XI.14 |0.063 CaO 0.043 AL, O, S X X
0.868 ZnO 0.158 B,0,| 393.009 | 1200 = < < <
0.033 Na,0 0.028 Si0, | 416.447| 1000 2 = <
X115 [0.056 CaO 0.018 AL, 5 %
0.900 ZnO 0.140 B,0, | 408.447 | 1200 D IX X X
0.383 Na,O 1.509 Si0, | 366.441 | 1000 2 =
XI.16 |0.180 CaO 0.481 ALO, 5 e T
0262200 0.326 B,0, | 358.441 | 1200 = 2 1%
0.264 Na,0 132250, | 318.577| 1000 7 1 : <t
X117 |0.180CaO 0.209 ALO, ; = <
0.555 ZnO 0.451 B,0, | 310.577 | 1200 D <1 1X X
0.184 Na,0 0.855 810, | 355352 | 1000 |~ X
XL18 (0.144 CaO 0.135 ALO, S <
0.670 ZnO 0.362 B,0, | 347352 | 1200 ) X
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0.130 Na,0 0.531 Si0, | 365.887 | 1000 —2 <
X119 [0.121CaO 0.084 Al,0, 5 2 X X
0.748 ZnO 0.303 B,0,|357.887 | 1200 S % <
0.082 Na,O 0.307 $i0, | 358.715 | 1000 S = X X < X
X120 |0.104 CaO 0.048 ALO, 3 < < e
0.803 ZnO 0.360 B,0, | 350.715 | 1200 S TR >
1.142 Na,0 0.130 Si0, | 344.944 | 1000 |2 2 % X
X121 |0.081 Ca0 0.020 ALO, 3 D < < <
0.755 ZnO 0.328 B)O5| 336441 | 1200 5 <X e
0.361 Na,O 1.618 Si0, | 405.312| 1000 =
X122 [0.298 CaO 0.256 ALO, 3 <
0.339 ZnO 0.745 B,0, | 397.312 | 1200 5 <TI%
0.246 Na,0 1004 Si0; | 326.868 | 1000 I
X123 |0.229 CaO 0.159 ALO, —5 e <
0.523 ZnO 0.574 B,0, | 318.868 | 1200 5
0.173 NayO 0.605 Si0, | 697.191 | 1000 —- —
X1.24 [0.186CaO 0.780 ALO; S < <
0.640 ZnO 0.467 B0 | 689.191 | 1200 = % 2 <
0.123 Na,O 0.244 510, | 348343 | 1000 |2 = X
X1.25 [0.157 CaO 0.053 ALO, 3 e 5
0.618 ZnO 0.493 B0, | 340-343 | 1200 ) < <
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0.076 Na,0 0.143 Si0, | 406.691 | 1000 2 < < <
X126 |0.136 CaO 0.022 AL, 3 D < <
0.677 ZnO 0.340 B,O, | 398.691 | 1200 = 2 %
0.334 Na,0 1222 8105 | 297.404 | 1000 | < <
X127 |0347CaO 0.194 ALO, 5 i
0418 ZnO 0.867 B,0, | 289404 1200 ) <TXTX
0.227 Na,0 0.705 Si0; (313.587 | 1000 | < <
X128 [0.276 Ca0 0.112 AL, g
0.495 ZnO 0.675 B,0,| 305.587 | 1200 ) <X
0.161 Na,0 0.390 Si0, | 320.146 | 1000 2 =
X129 |0.226 CaO 0.061 ALO, T e %
0.611ZnO 0.553 By05 | 312.146 | 1200 5 XX
0.115 Nay0 0.160Si0; | 531930 | 1000 21—
X130 0188 CaO 0.025 ALO, 3 <1t <
0.695 ZnO 0.472 B,0, | 523.930 | 1200 ) X XX
0.308 Na,0 0.849 S0, | 276.037| 1000 |—— — % §
X131 0393 CaO 0.135 ALO, 5 1%
0.298 ZnO 0.983 B,0, | 268.037 | 1200 ) <IXI%
0215 Na,0 045310, | 287.891 | 1000 (S —
X132 [0311Ca0 0.071 ALO, 5 < <
0.473 ZnO 0.778 B,O, | 279-891 | 1200 5 <TXIX
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0.152 Na,0 0.181 Si0, | 205.089 | 1000 =2
X133 (0257 CaO 0.011 ALO, 5 D <
0.589 ZnO 0.644 B,O, | 287.089 | 1200 S < T XIXI%
0.286 Na,0 0.5415i0, | 225.166 | 1000 [ < <
X134 (0.431Ca0 0.084 ALO, 3 < <
0.282ZnO 1.077 B,0, | 217.166 | 1200 ) X XXX
0.2001 Na,O 0.209$i0, | 266233 | 1000 (2= < < <
X1.35 |0.346 CaO 0.033 AL, O, 3 X
0.453 ZnO 0.865 B,05| 258233 | 1200 D XXX
0.153 Na,0 0.142 Si0, | 338.532] 1000 =2 = < 5
X136 |0.248 CaO 0.022 ALO, 3 % ¥
0.153 ZnO 0.112 B,0, | 330.532 | 1200 ) XIX X
0.013 Na,0 0.126 TiO, | 510944 | 1000 ———
XIL1 [0.026 CaO 0.065 B0, :
0.960 MgO 502.944 | 1200 5
0.014 NayO 0.286 TiO, | 481.808| 1000 |——f—
X112 [0.029 CaO 0.074 B,0, 5
0.955 MgO 473.808 | 1200 S
0.017 Na,0 0.498 TiO, | 440.147 | 1000 |2 S
X113 {0.034 CaO 0.086 B,0, 5
0.948 MgO 432.147 | 1200 5 <
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0.020 Na,0 0.788 TiO, | 405.183 | 1000 =
XIL6 [0.041 CaO 0.102 B,O, 3
0.938 MgO 397.183 | 1200 5+
0.025 Na,0 0213 TiO, | 469.202 | 1000 =2
XIL7 [0.050 CaO 0.126 B,O, 5 D
0.924 MgO 461202 | 1200 = <
0.032 Na,0 1.893 TiO, | 343.275 | 1000 2 =
XI11.8 {0.065 CaO 0.164 B,O, S
0.901 MgO 335275 | 1200 =I1%
0.046 Na,O 3.158 TiO; | 325.503 | 1000 |2 = <
XILY {0.093 CaO 0.134 B,O, 5
0.759 MgO 317.503 | 1200 =1y %
0.082 Na,0 6.329 TiO; | 304.029 | 1000 = X
X11.10 {0.264 CaO 0.311 B0, 5 %
0753 MgO | e 100 SIXT 1XT
0.029 Na,0 0.136 TiO, | 470.946 | 1000 |-
XIL11 [0.059 CaO 0.147 B,0, 5
0911 MgO 462.946 | 1200 = <
0.033 Na,0 0314 TiO, | 431742 | 1000 |2 =
X11.10 [0.067 Ca0 0.169 B0, 5
0.898 MgO 423742 | 1200 )
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0.039 Na,0 0.554 TiO, | 395.844 | 1000 =
XIL11 [0.079 Ca0 0.199 B,O; 5 %
0.880 MgO 387.844 | 1200 D X X
0.048 Na 0 0.897 TiO, | 233.623 | 1000 =
X1I.12 ]0.086 CaO 1.695 B,0O4 5
0.854 MgO 225623 | 1200 =1 <
0.061 Na,O 1426 TiO, [ 338.264 | 1000 =2 =
X11.13 ]0.123 CaO 0.308 B,O, 3
0.715 MgO 330.264 | 1200 D X X
0.084 Na,O 2.351 TiO, | 315.010| 1000 _$S )
XI1.14 [0.139 CaO 0.323 B,0, S
0.646 MgO 307.010 | 1200 D IX X
0.135 Na,0 3.375Ti0, [ 204515 | 1000 =2 S §§
X115 |0.170 CaO 0.675 B,O, 3
0.595 MgO 286.515 | 1200 D IX X
0.047Na,0 0.149 TiO, | 424.457| 1000 |—— D
0.055 Na,O 0.349 TiO, | 387.098 | 1000 3 D
X117 [0.111 Ca0 0.379 B,O, 5 Z
0.732 MgO 379.098 | 1200 51X
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0.057 Na,0 0.629 TiO, | 355320 | 1000 |2 =
XIL18 |0.134 CaO 0.335 B,O, S %
0.698 MgO 347.320 | 1200 —
0.083 Na,0 1048 TiO, | 328238 | 1000 > S
X119 [0.167 Ca0 0.319 B,0, 5 <
0.648 MgO 320238 | 1200 It <
0.111 Na,0 0.617Ti0, 309759 | 1000 [—S—— <
X11.20 |0.123 Ca0 0.558 B0, S
0.664 MgO 301759 | 1200 st <
0.187 Na,0 2.138 TiO, | 284.029| 1000 |3 =
XI1.21 {0.234 CaO 0.736 B,O, S = X
0.397 MgO 276.029 | 1200 D IX X
0.071 Na,0 0.165 TiO, | 375465 | 1000 3 =
X11.22 0,142 Ca0 0.356 B,O, S
0.785 MgO 367.465 | 1200 = <
10.084 Na,0 0491Ti0 | 389.916| 1000 i
X11.23 |0.169 Ca0 0.423 B,O, 5 <
0.646 MgO 381.916 | 1200 =1 <
0104 Na,0 0.622Ti0, | 316129 | 1000 -~ <
X11.24 |0.208 Ca0 0.520 B,O, 5
0.787 MgO 308.129 1200 51X




91

— Camur Cinsi < g Renk
£ |3 £ B
-t .E 8 S [+ g vl o o= g 'é
esq s ~~ [+ [y . =]
8 E e | E~| 2| EZ(RIE(12(5(BIE%5(18|5] | %l €134 Y g o428
8 E SE | Eo 5*‘8‘%«”88‘58-sﬁa%ai%u?“Euﬁ.b
e Z ST | S| & RIE|S(&4|8 G222 ]3| S| B3| & | R| 8| 3| <| & |5
' 0.135 Na,0 1250 Ti0; | 290210 | 1000 |
XI1.25 |0.270 CaO 0.475 B,O; 3 %
0.495 MgO 282210 | 1200 i X
0.192 Na,0 1.224 TiO, | 345.614 | 1000 -2 =
XI1.26 [0.284 CaO 0.860 B,O, 5 < <
0.423 MgO 337.614 | 1200 = <
0.098 Na,0 0.184 Ti0, | 332.172 | 1000 [
X127 |0.197 Ca0 0.494 B,O, 3
0.703 MgO 3241721 1200 D X X
0.120 Na,0 0.348 TiO, | 304.176 | 1000 |2 =
XI1.28 [0.240 Ca0 0.600 B,O, S <
0.539 MgO 296.176 | 1200 D
0.152 Na,0 0.754 TiO, | 280438 | 1000 |- <
X11.29 [0.305 CaO 0.663 ByO, S X
0.542 MgO 272438 | 1200 =
0.209 Na,O 1462 Ti0, | 259.750 | 1000 |2
X11.30 [0.218 Ca0 1.046 B,O, — < <
0.371 MgO 255.750 | 1200 = 54 X
0.135 Na 0 0208 TiO, | 290035 | 1000 -S4~
X131 [0.270 C20 0.675 B,O, 5
0.595 MgO 282.055 | 1200 5 <
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0.168 Na,0 0.519 TiO; | 266.020 | 1000 2 = 7
XI1.32 [0.336 CaO 0.841 B,0, S e
0494 MgO 258.020 | 1200 S < < <
0.223 Na,0 1.025 TiO, | 245862 | 1000 > =
X11.33 [0.347 C20 1.118 B,O, 3 7 e
0.328 MgO 237.862 | 1200 = e <
X
0.180 Na,0 0.240 TiO;, | 424.182 | 1000 =
X11.34 |0.361 CaO 0.903 B,O, 5
0.457 MgO 416982 1 1200 D X X IX X
0.234 Na,0 0.623 TiO, | 231.201| 1000 2 =
XI1.35 |0.468 CaO 1.172 B0, 5 < <
0.296 MgO 223291} 1200 D X X
0.306 Na,0 0.355 TiO;, | 215.128 | 1000 2 =
X11.36 |0.613 CaO 1.534 B,O, 3 < <
0338 MgO 207.128 | 1200 5 XX X
“10.909 Na,0 0.389 Si0, | 333.013| 1000 —2— =
XIIL1 0.526 ALO, 0435 TiO, 5 5
0.090 CaO 0.226 B,0, | 325.013 | 1200 D
0.823 Na,0 5.5918i0, | 341348 | 1000 |2 =
XIIL.2 0.891 ALO, 1.700 TiO, 5 < < <
0.176 CaO 0442 B,0,| 333.348 | 1200 5 e e
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0.803 Na,O 5.363 Si0; | 333.685 | 1000 | =
0.196 CaO 0.492 B,0, | 325.685 | 1200 = < 2
0.775 Na,O 5.0518i0; | 319.605 | 1000 |
XIIL4 0.801 ALO; 4.310 TiO, S 2 <
0.224 CaO 0.560 B,O, | 311.605 | 1200 = % <
0.642 Na,O 4.673 50, | 311967 | 1000 —E1— 2
XIIL5 0.742 ALO, 5.188 TiO, 3 < <
0.257 CaO 0.643 B,O,| 303.967 | 1200 % < %
0.594 Na,O 4.117 8i0, | 310.180| 1000 2 =
XIIL6 0.558 Al,O, 8.823 TiO, 3
0.205 CaO 0.764 B,O, | 302.180 | 1200 =1z < <
0.528 Na,O 3.371 Si0; | 318464 | 1000 =
XIIL7 0.528 ALO; 12.500TiO, S X X
0.271 CaO 0.928 B,0, | 310464 | 1200 =% 2 X
" |0.518 Na,0 2.111Si0, | 285.810 1000 2 ~+= - 4
XIIL8 0.233 Al,0, 16.518TiO, 5 < <
0.481 CaO 1.203 B,0,| 277.810 | 1200 DX X X
0.714 Na,0 3349 Si0, | 332471 | 1000 [~
XIIL9 0.793 Al,0, 0.661 TiO, . S e
0.285 CaO 0.714 B,0, | 324471 | 1200 |- =% e <
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0.689 Na,0 4.068 Si0, | 324.627 | 1000 3 = ;
XII1.10 0.649 AL O; 1.436 TiO, S T
0.310 CaO 0.775 B,0, [ 316627 | 1200 5 T X X
0.658 Na,0 0.284 Si0, | 312346 | 1000 = [
XIL11 0.588 AL,O5 2.373 TiO, S <
0.341Ca0 0.854 By05| 304.346 | 1200 D X X X
0.622 NayO 3300 810, | 308351 | 1000 [~
XIL12 0.524 AL,O, 3.496 TiO, 5 < < <
0.377 Ca0 0.944 B,0,| 300.351 | 1200 ) .
"[0.474 Na,O 2.755 8i0, | 300.214| 1000 3 ) X
X113 0.440 AL O, 4.921 TiO, 5 X X X
(0325 CaO 1.062 B0, | 292.214 | 1200 D X X X
0417 Na,0 2.107Si0, | 292.165 | 1000 [~
X114 0.230 ALO, 5.696 TiO, 3 < < <
0.482 Ca0 1.205 B,O; | 284.165 | 1200 D X XT ] XT
{0337 Nay0 - L1878i0, | 283.959( 1000 =
XIL15 0.187 ALO; 7.114 TiO, 3 e < X
0.362 Ca0 1.406 B,05 | 275.959 | 1200 D 1X X X
0.624 Na,0 3323 8i0, | 315831 | 1000 4~
XIIL16 0.530 ALO; 0.586 TiO, 3
0.375 CaO 0.938 B,0,| 307.831 | 1200 5 X X
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0.593 Na,0 2.974 810, | 372304 | 1000 =
XIIL17 0.472 ALO, 1.269 TiO, 3
0.406 CaO 1.015 B,O, | 364.304 | 1200 = <
0.560 Na,O 2.593 S10, | 299.021 | 1000 | X
XIIL18 0.412 ALO, 2.060 TiO, 5
0.439 CaO 1.098 B,O, | 291.021 | 1200 D X X
0.518 Na,0 2.108 Si0, | 343.661 | 1000 —> %7
XIIL19 0.337 AL,0; 3.012 TiO, 1S X
0.481 CaO 1.204 B0, 335.661 |( 1200 ) X X <
0.470 Na,0 1.562 SiO, | 282.189 | 1000 2 = e
XII1.20 0.145 ALO, 4.139 TiO, 3 < X X
0.429 Ca0 1.324 B,0, | 290.189 | 1200 ) X X
0.507 NayO 0.844 5i0, | 273657 | 1000 |2 X
X121 0.133 ALO, 4.555 TiO, 3 < < <
0.592 CaO 1.481 B,0; | 265.657 | 1200 D 1X X 1T X
0.548 Na,0 0.451 Si0, | 285.755| 1000 |2 =
X122 0.389 AL,O, 0.523 TiO, 5
0.451 Ca0 1.129 B,O5 | 277.755 | 1200 D X X
0.517 Na,0 2.549 Si0, | 264599 | 1000 2 S
X123 0.025 ALO, 1.116 TiO, 5
0.482 CaO 1.205 B,0; | 256599 | 1200 ) < e
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0.480 Na,0 1.686 S0, | 250.491 | 1000 2 =
0.519 Ca0 1.298 B,0, | 242.491 | 1200 = % <
0.440 Na,0 12228i0; | 270775 | 1000 (7
X125 0.191 ALO5 2.590 TiO, 5 e < <
0.459 CaO 1.398 B,05 | 262.775 | 1200 ) X X
0.389 Na,0 0.644 510, | 153.130 | 1000 |2 = §
X126 0.101 ALO, 2.531 TiO, 5 < < <
0.510 CaO 1.525 B,0,| 145.130 | 12007 ) X X X
0.490 Na,O 1.794 Si0, | 277.018| 1000 =2 =
X127 0.285 Al,O, 0.475 TiO, 3 7 < <
0.509 CaO 1.273 B,0, | 269.018 | 1200 D XT 1% X
0.457 Na,0 1417 Si0, | 265.668 | 1000 =
X128 0.226 Al,0, 1.012 TiO, g
0.542 CaO 1.356 B,O, | 257.668 | 1200 ) X X
0442 Na,0' 1.017 8i0, | 259.239 | 1000 |—2— —t———— - X i
X129 0.159 ALO, 1.616 TiO, 3 <
0.577 CaO 1,443 B,0, [ 251.239 | 1200 D X X
0.379 Na,0 0.527 Si0, | 242.454 | 1000 =2 5 X
XII130 0.083 Al,05 2.314 TiO, 3 <
0.620 CaO 1.550 B,O, [ 234454 | 1200 5 X X
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0.439 Na,0 1.211 8i0; | 255260 | 1000 =2
X131 0.193 AL,O, 0.432 TiO, 5 D <
0.560 Ca0 1.401 B,O, | 247.260 | 1200 = < e
0.408 Na0 0.861 S0, | 246227 | 1000 |t <
X132 0.135 ALO; 0.912 TiO, 3 <
0.591 Ca0 1.478 B,0, | 238.227 | 1200 ) X X
0.372 Na,0 0441 Si0, [231.943 | 1000 2 =
X133 0.069 ALO, 1.453 TiO, 5 <
0.627 Ca0 1.569 B,0,| 223.943 | 1200 ) X X X
0.399 Na,0 0.753 Si0, | 232.648| 1000 2 =
XIL34 0.118 ALO, 0.399 TiO, S N e <
0.600 Ca0O 1.501 B203 o D X X
0.367 NayO 0.383 8i0, | 222522 | 1000 2 =
X135 0.060 AL,O, 0.841 TiO, PP < < <
0.632 Ca0 1.582 B0, | 214.5 ) < X <
0.262 Na,0 0336 Si0, | 192,559 | 1000 —— D - 4L :
XIIL36 0.053 ALO, 0.368 TiO, — 5 e < <
0737 CaO 1.592 B,O, | 184. 1200 ) < <
0.840 Na,0 5.791 Si0, | 339.189 | 1000 =2 S
XIV.1 0.926 Al,05 0.404 SnO, 5
0.159 CaO 0.398 B,O, [ 331.189 1200 )
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0.823 Na,0 5.591 Si0, | 236.093 | 1000 2
XIV.2 0.891 ALO, 0.897 SnO, S D
0.176 CaO 0.442 B,O, [ 228.093 | 1200 =
0.803 Na,0 5.363 Si0; | 300950 | 1000
XIV.3 0.856 ALLO; 1.500 SnO, 5 D
0.196 CaO 0.492 B,0, [ 292.950 | 1200 )
0.775 Na,0 5.051 Si0, | 159.787 | 1000 =2
XIV.4 0.801 ALO, 2.275 S0, 5 D
0.224 CaO 0560 B,O, | 151.787 | 1200 )
0.742 Na,0 4.673 Si0, | 266.104 | 1000 |—2
0.257 CaO 0.643 B,O, | 258.104 | 1200 D
0.694 NayO 4.117 Si0, | 299818 | 1000 2 =
XIV.6 0.658 ALO, 4.670 SnO, S
0.305 CaO 0.764 B,0, | 291818 | 1200 D
10.628 Na,0 3.371'5i05 | 229721 | 1000 —2— =
XIV.7 0.528 ALO, 6.614 SnO, 5
0.371 CaO 0.928 B,0,| 221.721 | 1200 D
0.518 Na,0 2.111 Si0, | 285316 | 1000 =2 =
XIV.8 0.333 ALO, 9.796 SnO, 5
0481 CaO 1.203 B,0, | 277316 | 1200 5
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0.745 Na,0 4707 $i0, | 269317 | 1000 =2 5
XIV.9 0.617 A1203 0.311 SHOZ S
0.254 CaO 0.636 B,O, | 261317 | 1200 =
0.689 Na,O 4.068 Si0, | 303339 | 1000 2 =
XIV.10 0.649 Al,05 0.758 SnO, 3
0.310 CaO 0.775 B0, 295339 | 1200 D
0.658 NayO 3708 Si0; 281731 | 1000 21—
XIV.11 0.588 AL,O, 1.253 SnO, 3
0.341 CaO 0.854 B,03| 273.731 | 1200 D
0.622 Na,0 3.300 Si0, | 265.729| 1000 2 =
XIV.12 0.524 Al,0; 1.846 SnO, 3
0.377 CaO 0.944 B,0,| 257.729 | 1200 )
0.687 NayO 2.0238i0, | 223.122 | 1000 o=
XIV.13 0.323 Al,0, 1.913 $nO, 3 <
0.312 CaO 0.780 B,0; | 215.122 | 1200 D
0517 NayO 2,107 8i0, | 228.124 | 1000 |- -
XIV.14 0.330 Al,05 3.544 $nO, 3 <
0.482 CaO 1.205 B,0, | 220.124 | 1200 5
0.437 Na,0 1.87Si0, |209.038 | 1000 2 S
XIV.15 0.187 Al,03 4.822 SnO, 5 <
0.562 CaO 1.406 B,O, | 201.038 | 1200 5
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7 3 o E| o]
Seger Formiilii Og | A Elg|El=| 8l 2 | = 5] p G
%é 2S | @ 3:%555255“23& =lsl 2l 8 E| sl o |%|2]s
g3 e S R E B EH AR EEE EEEREEEEE
~Z S8 |2 &) R|8|2|S|8]|A|8 <§m2~wmghm§m<:¢.m
0.745 Na,0 4707 $i0, | 269317 | 1000 2 -
XIV.9 0.617 ALO; 0.311 SnO, 3
0.254 CaO 0.636 B,0, [ 261317 | 1200 =
0.689 Na0 4.068 Si0; | 303.339 | 1000 |—S——
XIV.10 0.649 Al,05 0.758 SnO, 3
0.310 CaO 0.775 B,05 | 295.339 | 1200 D
 |o658Nay0 3.708 Si0, | 281.731 | 1000 > =
XIV.11 0.588 ALO, 1.253 Sn0, 5
0.341 CaO 0.854 B,0,| 273.731 | 1200 D
0.622 Na,0 3.300 SiO, | 265.729| 1000 =2 =
XIv.12 0.524 A1203 1.846 SDOZ S
0.377 CaO 0.944 B,0, | 257.729 [ 1200 D
0.687 Na,0 2.0235i0; | 223.122 | 1000 21—
XIV.13 0.323 AL,O; 1.913 $nO, 3 <
0.312 CaO 0.780 B,0; | 215.122 | 1200 D
[0517Na,0 2107 Si0, | 228.124| 1000 =2 =
XIV.14 0.330 Al,O5 3.544 SnO, <
S
0.482 Ca0 1.205 B,0, | 220.124 | 1200 D
0.437 Na,0 1878i0, | 209038 | 1000 24—
X1V.15 0.187 A1203 4.822 Sn02 X
S
0.562 CaO 1.406 B,O, | 201.038 | 1200 )
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0.517 Na,0 2.107 S0, | 394.520 | 1000 2 =
XIVv.23 0.334 A1203 0.589 Sn02 S
0.482 Ca0 1.205 B,0, | 386.520 [ 1200 = e e
0.480 Na,0O 1682 Si0, | 216419 | 1000 2 5 X
XIV.24 0.269 Al,O5 0.951 SnO, 5
0519Ca0 1.298 B,0, | 208.419 | 1200 5
10.400 Na,0 1222810 | 256.962 | 1000
XIV.25 0.191 AL O, 1.367 SnO, 5
0.559 CaO 1.398 B,0,| 248.962 | 1200 )
0.389 Na,O 0.644 SiO, | 204.456| 1000 ) )
XIV.26 0.101 ALO; 1.870 SnO, 3 %
0.510 CaO 1.425 B0, [ 190456 | 1200 D 1X X X
0.610 Na,0 3.167 Si0, | 289.648 | 1000 |—2 =
XIv.27 0.503 Al,O5 0.442 $nO, 3
0389 CaO 0.973 B,0, | 281.648 | 1200 5 X X
(0457 Na,0 1417 8i0, | 217.402| 1000 3 5 — 1
XIV.28 0.226 AL,O5 8.097 $nO, 3
0.422 Na,0 1017 Si0, | 291.103 | 1000 =2 =
XIV.29 0.159 AL,O5 0.853 SnO, 3
0.577 CaO 1.443 B,O, | 383.103 | 1200 5
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0.379 Na,0 0.527 Si0, | 248382 | 1000 2 =
XIV.30 0.083 ALO; 1.222 SnO, 3
0.620 CaO 1550 B,O, | 240.382 | 1200 =
) X
0.439 Na,0 1.211 Si0, | 242766 | 1000 = § <
XIV.31 0.193 AL,O; 0.228 SO, 5
0.560 CaO 1.401 B,0, | 234.766 | 1200 D X X
0.408 Na,O 1787 5i0; 239712 | 1000 |5
XIV.32 0.135 ALO; 0481 SnO, S
0.591 CaO 1478 B,0,| 231.712 | 1200 D X X
0.372 Na,O 0.441 SiO, | 199.515| 1000 3 =
XIV.33 0.059 ALO; 0.667 SnO, 5 < e
0427 CaO 1.569 B,0, | 191.515 | 1200 ) XIX
, X
0.397 Na,0 0.756 5i0; | 219.860 | 1000 ——— § <
XIv.34 0.118 A1203 0.211 SnOZ S X X
0.602 CaO 1.506 B,O, | 211.860 | 1200 D X X
0.367 Na,O 0383 i0, | 196.841| 1000 2 <
XIV.35 0.060 A1203 0.344 Sn02 S X X
0.632 CaO 1.582 B,O, | 188.841 | 1200 5 < <
: X
0.484 Na,0 0448 510, | 176615 | 1000 |- § <
XIV.36 0.070 ALO; 0.259 SnO, 3 < <
0.515 CaO 2.125 B,0, [ 168.615 | 1200 ) X X
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0.013 Na,0 571.103 | 1000 | S
XV.1 [0.026 CaO 0.066 SO, S
0.960 MgO 0.065 B,O, | 563.103 | 1200 =
0.014 Na,0 451051 | 1000 =
Xv.2 [0.029 Ca0 0.149 $nO, S
0.941 MgO 0.073 B0, | 443.051 | 1200 =
0.017 Na,0 475510 | 1000 |
Xv.3 |0.034 CaO 0.262 SnO, 5
0.948 MgO 0.086 B,0,| 467.510 | 1200 =
0.020 Na,0 348.695| 1000 1=
XV.4 [0.041 CaO 0.416 SnO, 5
0.938 MgO 0.102 B,0, | 340.695 | 1200 )
0.025 Na,0 307.288 | 1000 =
XV.5 10,050 CaO 0.642 $n0, 5
0.924 MgO 0.126 B0, | 299.288 | 1200 S T
0.032 Na0 214455 | 1000 =
Xv.6 [0.065CaO 1.002 SnO, S
0.901 MgO 0.164 B,0, | 266455 | 1200 )
0.046 Na,0 245665 | 1000 ——
XV.7 [0.093 CaO 1.671 $n0, 3
0.859 MgO 0.234 B,0, | 237664 | 1200 5
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0.014 Na,0 191451 | 1000 2 5
XV.8 [0.029 CaO 0.075 SnO, 5
0.955 MgO 0.074 B,0, | 183.451 | 1200 =
0.029 Na,0 456.838 | 1000 =
Xv.9 [0.059 Ca0 0.072 SnO, 5
0911 MgO 0.147 B,0, | 448.838 | 1200 5
0.033 Nay0 399.787 | 1000 =2 =
XVv.10 [0.067 CaO 0.166 SnO, 5
0.898 MgO 0.169 B,O,| 391.787 | 1200 =
0.038 Na,0 285.018| 1000 —
XV.11 {0,076 CaO 0.281 Sn0, 5
0.846 MgO 0.192 B,0, [ 272.018 | 1200 5T1%
0.046 NayO 310082 | 1000 = =
XV.12 (0,092 CaO 0.452 $nO, 3
0.815 MgO 0.231 B,0, | 302.082 [ 1200 5 <
" |0.061 Na,0 274272 1000 = =
XV.13 j0.123 CaO 0.755 SnO, 3 X
0.815 MgO 0.308 B,O, | 266.272 | 1200 5 e
0.084 Na,0 243.049 | 1000 | =
XV.14 [0.169 CaO 1.244 $nO, 3
0.746 MgO 0.423 B,0, | 235.049 [ 1200 )
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%é 23 | o AR EEHEEREEE g"a*é—iﬁﬁe HP
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0.135N2,0 215512 | 1000 S
XV.15 [0.270 CaO 2.315 SnO, 3
0.595 MgO 0.675 B,0,{207.512 | 1200 )
0.047 Na,0 407.536 | 1000 =2 =
XV.16 {0.095 CaO 0.079 SnO, 3 <
0.856 MgO 0.239 B,0,| 399.536 | 1200 5
0055 Na;0 396395 | 1000 [
Xv.17 |0.111 CaO 0.184 SnO, 3 e
0.832 MgO 0.279 B,0,| 288.395 | 1200 ) e
0.067 Na,0 31232 1000 -
XV.18 0.134 CaO 0.332 $nO, 3 <
0.798 MgO 0.335 B,0, | 304.342 [ 1200 5
0.083 Na,0 166.039 | 1000 = -
XV.19 10.167 CaO 0.553 SnO, 3 e
0.748 MgO 0.419 B,O, | 158.039 | 1200 )
JoaiiNa,0 | 22078) 1000
XV.20 [0.223 CaO 0.924 SnO, 3
0.664 MgO 0.558 B,05 | 234.178 | 1200 D X
0.167 Na,O 226592 | 1000 [+
Xv.21 (0.334 CaO 0.661 SnO, X
S
0.497 MgO 0.836 B0, | 218-592| 1200 5
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0.071Na,0 395489 | 1000 5
XV.22 |0.142 CaO 0.087 SnO, 5
0.785 MgO 0.356 B,O, | 387.489 | 1200 5
0.084 Na,O 313.808 | 1000 =
Xv.23 |0.169 Ca0 0.206 SnO, S
0.746 MgO 0.423 B,O, | 305.808 | 1200 =
0104 Na;O 274557 | 1000 =
XV.24 |0.208 Ca0 0.381 $nO, 5 <
0.687 MgO 0.520 B,0,| 266.557 | 1200 )
0.135 Na,0 237.679| 1000 | =
XV.25 [0.270 CaO 0.757 SnO, ; <
0.595 MgO 0.675 B,O, | 229.679 | 1200 =
0.192 NayO 21027 1000 =
XV.26 0.384 CaO 1.345 SnO, S
0423 MgO 0.960 B,O, | 202.127 | 1200 = <%
“[0.098 Nay0 | 2036 1000 [P
xv.27 [0.197 Ca0 0.097 SnO, 3
0.703 MgO 0.494 B,O, | 262.356 | 1200 = b4 <
0.120 Na,0 275.137 | 1000 2 5
XV.28 [0.240 Ca0 0.236 SnO, 5
0.639 MgO 0.600 B,0,| 267.137 | 1200 ) X X




107

- Camur Cinsi « g Renk
g 8 E £
2 8 5 el v
3 5 © >
Seger Formiilii S Els| S| 8] 8 g = g ©
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0.152 Na,O 239.852 | 1000 |— )
XV.29 |0.305 CaO 0.451 SnO, 5
0.542 MgO 0.763 B,O, [ 231.852 | 1200 = % <
0.209 Na,O 209.149 | 1000 S =
XV.30 |0.418 CaO 0.825 SnO :
0.371 MgO 1046 B,0, | 201149 | 1200 |3 X X X X
. g . 203 : D X X
0.135 N&,0 274870 | 1000 |-
Xv.31 |0.270 CaO 0.110 SnO, 3
0.595 MgO 0.675 B,0,| 266.870 | 1200 ) <
0.168 Na,O 208.151| 1000 [——— X
XV.32 10.336 Ca0 0.274 SnO, 3
0.494 MgO 0.841 B,O, | 200.151 | 1200 = 5
0.224 Na,0 206.585 | 1000 S
XV.33 {0,448 Ca0 0.550 SnO, 5 D X
0.329 MgO 1.119 B,O, | 198.585 | 1200 ) <
{0.182 Na,O | 236.412| 1000 | S D : : :
XV.34 |0.363 CaO 0.126 SnO, 3 e
0.455 MgO 0.908 B,O, | 228412 | 1200 = 2 %
0.235 Na,0 203718 | 1000 |- —
XV.35 10.470 CaO 0.327 SnO, 3 X
0.295 MgO 1.176 B,05 | 195.718 | 1200 ) 3 <
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o B 2515 | 2| 5|5l BIEIE| 2 BlelElx Bl 2)elal 8 ol ol 2]l
&£ 35| 2ol 5| 2150515212515 212 5l 5| 215 5| 45| 21 &| 5| 2515
Mz 28 | 22| &| BIC|S|S|E|RIS| 8|23 | 8|3 & 3|8 2|&| 8] 4| 3| 22|
0.244N2,0 200967 | 1000 2 = § N X
XV.36 |0.488 Ca0 0.149 SO, ST =
0.269 MgO 1.219 B0, | 192.967 | 1200 = % v
0.013 Na,0 0.960 Ti0; | 266.793 | 1000 11—
XVL1 [0.027 Ca0 0.063 SnO, S X
0.134 B0, 258.793 | 1200 D X
0.333 Na,0 20.833Ti0,| 189.211 | 1000 > =
XV12 |0.667 CaO 3.143 $n0, 5 <
167 B,O,| 181211 | 1200 = 2
0.333 Na,0 17.857Ti0,| 187722 1000 =2 =
XVI3 [0.667 Ca0 4.738 $nO, 5 X
1.667 B,0, 179.722 1 1200 ) X
0.333 Nay0 14.881TiO, | 198456 | 1000 2 =
XVL4 {0,667 CaO 6.310 SO, 3 X
| 1,667 B,O, | 190456 | 1200 5 2
0.333 Na,0 11905TiO, | 275.660| 1000 |-
XVLS [0.667 Ca0 7.881 SnO, 5 <
1.667 B,0O, | 267.660 | 1200 D X
0.333 Na,0 8.929 TiO, | 295.700 | 1000 |—=2 =
XVL6 [0.667 Ca0 9.452 SnO, S <
1.667 B,0, | 287700 | 1200 =
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0.333 Na,0 5952 Ti0, | 391751 | 1000 =
XVL7 |0.667 Ca0 11.0485n0, X
1,667 B,O, | 383751 | 1200 |2
. s . D
0.333 Na,0 2976 Ti0, | 212145 | 1000 2t
XVL8 |0.667 CaO 12.619510, S X
1.667 B,O, | 204.145 | 1200 D
0.333 Na,0 7802 Ti0, | 266587 | 1000 21—
XVL9 [0.666 CaO 0.614 SnO, :
1.666 B,0O,| 258.587 [ 1200 T IX X| X
0.333 Na,0 8.259 TiO, | 255.801 | 1000 - =
XVL10{0.666 Ca0 1429 $nO, ST
1.666 B,0, | 247.891 | 1200 D 1% X X
0333 Na;0 7716 TIO, | 226334 | 1000 i
XVL11 |0.666 CaO 2.444 SnO, 5
1.666 B,0, | 218.334 | 1200 D X
0.333 Na,0 6.172 TiO, | 234.683 | 1000 =
XVL12 |0.666 Ca0 3.259 SnO, 5 X
1.666 B,O, | 226.683 | 1200 D X
0.333 Na,0 4629 TiO, | 224.091 | 1000 = = <
XVL130.666 Ca0 4.086 SnO, 5 X
1.666 B,0, | 216.091 | 1200 )
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0.333 Na,0 3.086 TiO, | 213395 | 1000 =
XV1.16 |0.666 CaO 4.901 SO, 5 <
1.666 B,0, | 205.395 | 1200 =
0.333 Na,0 1543 Ti0, | 202832 | 1000 [
XVL17 |0.666 Ca0 5.728 SnO, 3 b
. 1.666 B,05 | 194.832 | 1200 D
X
0.333 Na,0 5.250 TiO, | 255923 | 1000 2 =
XVL18 |0.666 CaO 0.550 SnO, 5 <
1.667 B,0,} 247.923 | 1200 D I1X X X
0.333 Na,0 5.108 TiO, | 245.054| 1000 |3 =
XVIL1%910.666 CaO 1.200 SnO, S X
1.666 B,O, [ 237.054 | 1200 D IX X X
0.333 Na,0 4.166 TiO, | 234.279 | 1000 S = <
XVI.20 {0.666 CaO 1.650 SnO, 5 X
1.666 B,0, 226279 | 1200 D X X,
0333Na,0  2.125TiO, | 222.933| 1000 2 =
XVI21 |0.666 CaO 1.208 SO, e < X
S
1.667 B,O, 214933 | 1200 D
0.333 Na,0 1.033 TiO, | 188.165 | 1000 = =
XV1.20 [0.666 Ca0 1.691 SO, < X
S X
1.667 B,O, 180.165 | 1200 D IX X X
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0.333 Na,0 1042 TiO, | 153.328 | 1000 2 S
XVI.21 {0.666 CaO 3.308 $nO, 5 <
8.333 B,O, | 145328 | 1200 S
0.333 Na,0 2.858 TiO; | 214.637 | 1000 = = X
XV1.22 |0.666 Ca0 4.173 SnO, 5 7
1.667 B,0, | 206.637 | 1200 D IX X X X
0.333 Na,0 3.076 TiO, | 232.769 | 1000 S =
XV1.23 10.667 CaO 0.615 SnO, S <
1.667 B,O,| 224.769 | 1200 =% < e
0.333 Na,0 2315 TiO, | 221.702| 1000 S S
XVI.24|0.667 CaO 1.328 SnO, S X
1.667 B, | 213.702 | 1200 D 1X X X
0.333 Na,O 1.543 TiO, | 208797 | 1000 2 =
XV1.25 {0,667 CaO 1.636 SnO, 3 X
1.667 B,O; | 200.797 | 1200 D
~ 0333Na,0 067270, | 197.395 | 1000 2—A=—————— |
XVI.26 {0.667 CaO 1.043 SnO, S X X
1.667 B,0,| 189.395 | 1200 D
0.333 Na,0 2451 TiO, | 421.760 | 1000 2 = 2 X
XV127(0.667 CaO 0.324 SnO, 3
1.667 B,0, | 413.760 | 1200 D X X
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0.333 Na,0 1638 TiO, | 220376 | 1000 |
XV1.28 |0.667 CaO 0.647 SnO,
166 212.376 | 1200 |3 > &
667 B,0; | 212. D X |X
0.333 Na,0 1125 TiO, | 208393 | 1000 31—
XV129 {0.667 Ca0 0.875 SnO, S e < X
1.667 B,O, | 200.393 | 1200 D IX X X
0.333 NayO 0513 Ti0, | 196.574 | 1000 |———
XVI1.30 | 0.667 CaO 1.299 SnO, a2l 1200 13 X X <
1667 B,0,| 188. 51 X X
0.333 Na,0 1.543TiO, | 219.400| 1000 31—t X = X
XV1310.666 CaO 0.371 SnO, 3 < : <
1.766 B,0; | 211.400 | 1200 ) X X
0.333 Na,0 1.029 Ti0, | 207.224 | 1000 -1
XV132 [0,666 CaO 0.543 SnO, T e
1.667 B,0, 199.224 | 1200 D X NN ),( X 1
0.333 Na,0 0514 TiO, | 195.218| 1000 —3——
XV133 {0.666 Ca0 0.819 SnO, 5
1.666 B,O, | 187.218 | 1200 D X X
0.333 Na,0 0.869 TiO, | 201.880 | 1000 = = %
XV134[0.667 C20 0.228 SnO, g
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0.333 Na,0 0439°Ti0, | 20376 | 1000 - X
XVL35 |0.667 Ca0 0.463 SO, 5
1667 B0, | 212,376 | 1200 = e e
0.333 Na,0 0.385TiO; | 208393 | 1000 —1-—
XV1.36 |0.666 Ca0 0.203 SnO, 5 e e
3.086 B,O5 | 200.393 | 1200 ) X X X
0.011 Na,0 196.574 | 1000 =2 =
XVIL1 [0.072 Ca0 0.059 B,O, 5
0.915 MgO 188.574 | 1200 D
0.013 Na,0 219400 | 1000 31—
XVIL2|0.125 CaO 0.054 B,0, 5
0.762 MgO 211.400 | 1200 =% 7
0.013 Na,O 207.224 | 1000 b} =
XVIL3 |0.179 CaO 0.066 B0, S
0.153 MgO 199.224 | 1200 ——1x
0.013Na,0 195.218 | 1000 —2— = -
XVIL4 |0.229 Ca0 0.065 B,0, 3
0.758 MgO 187.218 | 1200 =
0.013 Na,0 201.880 | 1000 31—
XVIL5 [0.282 CaO 0.066 B,O, 5
0.704 MgO 193.880 | 1200 )
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0.013 Na,O 526387 | 1000 | 5
XVIL6 |0.337 CaO 0.067 B,O3 S
0.650 MgO 518.387 | 1200 )
0.013 Na,0 517.687 | 1000 =
XVIL7 [0.392 CaO 0.067 B,O, 3
0.594 MgO 509.687 | 1200 S
0.014 Na,0 508074 | 1000 ———
XVIL8 |0.449 CaO 0.068 B0, 3
0.537 MgO 500.074 | 1200 D
0.023 Na,0 519.103| 1000 31—
XVILY [0.150 CaO 0.117 B0 S
0.826 MgO 519.103 | 1200 D
0.027 Na,O 501178 | 1000 2 = 2
XVIL10 (0,151 Ca0 0.133 B,0O, 3
0.712 MgO 493.178 | 1200 =TT XT -
0.027 Na,0 471285 | 1000 X
XVIL11 |0.117 CaO 0.135 B,O, 5 X
0.027 Na,0 476804 | 1000 2 =
XVIL12|0.273 CaO 0.136 B,O, 3 < X
0.499 MgO 476.804 | 1200 5 <
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Camur Cinsi 9 Renk
s |3 E g
i g 3 o 2
= o = < =] &)
7] 2e7s ~ E <t S V| O . E
%g Seger Formiilii (g‘é é - gggggggoggg %‘ngéﬁa ggﬁ
O N o~ X el > o | | & 14| ul®w b= gl X o =
82 SRR HEERE I EEEEE EHEE EEEE
0.027 Na,0 480.092 | 1000 2 S
XVIL130.332 Ca0 0.137 B0, S
0.641 MgO 472,002 | 1200 s
0.028 Na,0 471025 | 1000 2 =
XVIL14/0.391 C20 0.139 B,O, 5
0.581 MgO 463.025 | 1200 D
0.028 Na,0 462540 | 1000 1
XVIL15 0452 CaO 0.141 B,0, 5
0.520 MgO 454540 | 1200 =
0.043 Na 0 456461 | 1000 2 =
XVIL16{0.144 CaO 0.217 B,Oy 3
0.813 MgO 448.461 | 1200 D X
0.044 NayO 441437 | 1000 =
XVIL17{0.204 CaO 0.219 B,O; S
0.752 MgO 439437 | 1200 ) X 1T HEN _
{0.042 Na;O” ' 440992 1000 > )
XVIL18 [0.254 CaO 0.212 B,O, 5
0.661 MgO 440992 | 1200 = <
0.045 Na,0 1000 2 =
XVIL19]0.327 Ca0 0.224 B,0O, S
0.628 MgO 1200 = %
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Camur Cinsi B Renk
| & 3 : 2
7} 3] 5, s =1 (&}
Seger Formiilii OF | & ElglEl=| 8l &8 | 2 5
88 7$ gAgééégéiﬁ.ggwﬁfszigaggézﬁ
= i Zn ; o | . . St 21 Ry
& 2 S8 | &2 & B|R|8|9|5|5]|28|8|<|g|&|S| B3| & 4|8 & 28|45
0.046 Na,0O 424519 | 1000 |2 5
XVI1.200.384 CaO 0.229 B,0, 3
0.570 MgO 416579 | 1200 = <
0.046 Nag0 417437 | 1000 -3~
XVIL21{0.456 CaO 0.229 B0, 3
0.498 MgO 409.437 | 1200 5 2
0.062 Na,0 406396 | 1000 3 )
XVI1.22/0.187 CaO 0312 B,0, 3
0.750 MgO 398.396 | 1200 =%
0.063 NayO 399.003| 1000 21—
XVIL.23(0.254 CaO 0.315 B,O, | 3
0.683 MgO 391,093 | 1200 S <
0.064 Na,0 391270 | 1000 3 )
XVIL24]0.321 Ca0 0.320 B,O, 3
0.615 MgO 387.270 1200 D - X
0.065 Na,0 276.559| 1000 |3 )
XVIL25 [0.390 CaO 0.324 B,O, 3
0.546 Mgo 268.559 1200 D X
0.065 Na,0 377341 1000 [ —
XVI1.26|0.461 CaO 0.327 B,O, 3
0.474 MgO 369.341 | 1200 5 X
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Camur Cinsi k! Renk
% Seger Formiili ;‘5‘:’:’-\ § gl o <2 ol o E =l |2 S .qé
€ger rormulu %0 =
g8 * =28 |2 | 5| £15|5|5|2|5]Els|2|=|E] |2l EIE| 8l o |%]2ls
55 SE | B0 5*%Eﬁvﬁggg-“s“ﬁ%g”aavﬁigb
"z £ | £ &| B2\ S[S|8|R|S|3|=2]G|8| 3|53 8 4 &84 8785
0.086 Na,0 333.948 | 1000 2 S
XVIL27(0.241 C20 0.431 B,0, 5
0.673 MgO 325.948 | 1200 = <
0.088 Na,O 349983 | 1000 2 = ;
XVIL.28(0.317 Ca0 0.439 B,0, S
0.506 MgO 341.983 | 1200 5 <
0.089 Na,0 343832 | 1000 3 =
xvIL29|0.389 CaO 0.443 B,O, 5
0.522 MgO 335.832 | 1200 D X
0.090 Na,O 435.121 1000 |2 =
XVIL30/0.922 CaO 0.449 B,O, S
0.444 MgO 427.121| 1200 = =
0.114 Na,0 313978 | 1000 2
XVIL31 {0,305 CaO 0.572 B,O; 3 <
0.581 MgO 305978 | 1200 51T —IX %
0.116Na,0 307.851| 1000 |
XVIL32 |0.388 CaO 0.579 B,0, 3
0.496 MgO 299.851| 1200 = < %
0.118 Na,0 301400 | 1000 32—
XVIL33/0.472 CaO 0.589 B,0, —~
0.410 MgO 293400 | 1200 o) X X
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Camur Cinsi o ! Renk
g Z g E
= Q ] .
; T |8 ” < o g 2
Seger Formiilii OCg | A Els(El=] g &l | = =
%é 2S | o *55555255‘”53& §‘a;§§§s§g 32.5
g 2 SE| 50 5f‘8‘>%v-“3§2-"’s‘a§%ag§%°s‘5§.a
& Z SE &2 & 8|e| 2|28 Al8|2|z|E |83 BB & 2| k] 2 S| <L
0.151 Na,0 272215 | 1000 )
XVIL340.387 CaO 0.753 B,0; 3 <
0.463 MgO 264.215 | 1200 5 X X
0.153 Na,0 266.788 | 1000 |—2
XVIL35|0.481 CaO 0.764 B,O, S D <
0367 MgO 258.788 | 1200 = e X
0.196 Na,0 427.085 | 1000 )
XVIL36|0.490 CaO 0.980 B,0, 3 <
0314 MgO 419.085 | 1200 = % <
0.081 Na,O 6295510, | 361.862| 1000 = 5
XVIIL1 1.090 A1,04 S
0.169 CaO 0.423 B,0,| 353.862 | 1200 )
0.815 Na,0 6.821 8i0, | 367448 | 1000 =
XVII2 1.278 AL,O, S
0.185 Ca0 0.64 B0, 359.448 | 1200 D T -
0.793 Na,0 7.467 810, | 372.925| 1000 = =
XVIIL3 1.504 AL, O, K
0.207 CaO 0.519 B,05| 364.925 | 1200 )
0.767 Na,0 8.267 810, | 392687 | 1000 -~
XVIIL4 1.792 AL,O4 3
0.233 Ca0 0.583 B,0, | 384.687 | 1200 5
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Regete
Numarasi

Seger Formiilii

Yiizey Gerilim

(dyn/cm)

Pigme Derecesi

Camur Cinsi

Dokiim

Toplanma
Kavlama
Kabarma

1#ne Deligi Kabarma

Dékiilme

Ko&piirme

Krakle

Aventurin

Kristal

Bor Tiilii

Mat

Ipek Mats
Seffaf

Parlak

Akigkan

Toplama Geligmedi

Beyaz

Krem

San

Kahve

Siyah

XVIIL5

0.731 Na,O

0.269 CaO

9.327 Si0,
2.173 AL,0,
0.673 B,0,

384.732

g

376.732

g

XVIIL6

0.685 Na,0

0.315 CaO

10.7425i0,
2.663 Al,O,
0.787 B,0,

390.574

1000

382.574

1200

XVIIL7

0.384 CaO

0.616 Na,O

12.781Si0,
3.397 ALO,
0.959 B,0,

396.949

1000

388.949

1200

XVIIL8

0.483 CaO

0.517 Na,0

15.4838i0,
4.483 ALO,
1.207 B,0,

333.630

1000

325.630

1200

XVIILS

0.714 Na,O

0.286 CaO

4.873 Si0,
0.852 ALO;
0.714 B,O,

346.547

1000

338.547

1200

a| kel kal Ro| kol kel kel kal kel Rl Samot

XVIIL10

10.690Na,0

0.310 CaO

 5.218Si0,
0.994 ALO,
0.776 B,0O,

337.352

1000

320.352

1200

XVIIL11

0.340 CaO

0.660 Na,0

5.616 Si0,
1.164 ALO,
0.849 B,0,

358.059

1000

350.059

1200

MMMLA

S 191 191 191 191 191 191 19 191 19 19 19 |19 |©
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Regete
Numarasi

Seger Formiilii

Yiizey Gerilim

(dyn/cm)

Pigme Derecesi

Camur Cinsi

Samot

Dokiim

Toplanma

Kavlama

Kabarma

Igne Deligi Kabarma

Dikiilme

Kopiirme

Krakle

Aventurin

Kristal

Bor Tiilii

Mat

Ipek Mat:

Seffaf

Parlak

Akigkan

Toplama Gelismedi

Re

=

Beyaz

Krem

San

Acik Kahve
Kahve

Siyah

XVIIL12

0.622 Na,0

0.378 CaO

6.084 SiO,
1.371 ALO,
0.944 B,O,

r
[,
3
w
~

2

338.737

S

XVilL13

0.578 Na,0

0.422 CaO

6.688 SiO,
1.617 ALO,
1.055 B0,

369.567

1000

361.567

1200

XVILi4

0.518 Na,0

0.482 CaO

7.446 SiO,
1.946 ALO,
1.205 B,0,

375.715

1000

367.715

1200

XVIIL15

0.343 Na,0

0.557 CaO

7.443 Si0,
1.371 ALO,
1.392 B,0,

380.481

1000

372.481

1200

ol

XVIIL16

0.620 Na,0

0.380 CaO

3.745 Si0,
0.662 ALO,
0.949 B,0,

329.572

1000

221.572

1200

XVIL17

0592 Na,0

0.408 CaO

3.945 Si0,
1.070 ALO,
1.020 B,O,

353.237

1000

345237

1200

XVilL18

0.557 Na,0

0.443 CaO

4.168 Si0,
0.897 ALO,
1.108 B,O,

338.009

1000

330.009

1200

knmmermmmmmmm\mkn

ol O] 19 (9 (9] o 1o 1o 1O 191 191 |9l 19 |9
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Regete
Numarasi

Seger Formiilii

Yiizey Gerilim
(dyn/cm)

Pigme Derecesi
O

Camur Cinsi

Dokiim

Toplanma

Kavlama

Kabarma

Igne Deligi Kabarma
Dokiilme

Kopiirme

Krakle

Aventurin
Kristal

Bor Tiilii

Mat

Ipek Mati

Seffaf

Parlak

Akigkan

Toplama Geligmedi

Re

=

Beyaz

Krem

San

Agik Kahve

Kahve

Siyah

XVIL19

0.518 Na,0

0.482 CaO

4.447 Si0,
1.041 ALO,
1.206 B,0,

r
o
th
~]
<9

:

338.570

0
=

o

XVIIL20

0.468 Na,O

0.532 CaO

4.766 SiO,
1.221 ALO,4
1.331 B,0,

352.549

1000

344.549

1200

XVIIL21

0.410 Na,0

0.590 CaO

4.180 Si0;
2.317 ALO,
1.475 B,O,

391.195

1000

383.195

1200

XVii22

0.550 Na,0

0.450 CaO

2.892 Si0, |

0.521 ALO,
1.125 B,0,

312.569

1000

304.569

1200

e o

XVII.23

0.518 Na,0

0.482 CaO

2.996 Si0,
0.607 ALO,
1.205 B,0,

318.040

1000

310.040

1200

XVIIL.24

0.483 Na,0

0.517 CaO

73144 Si0,
0.703 ALO,
1.292 B,O,

323.620)

1000 |

Sl 1ol 19191 19 o] 1°f 19 19 |9 |©

315.620

1200

o]

XVIIL.25

0.440 Na20

0.560 CaO

3.285 Si0,
0.819 ALO,
1.399 B,0,

329.451

1000

o

321451

1200

2z 2] K2 K2 K0 1] 2] %] Kn 1] K2 K LV) 2z Samot

o b

gt [og
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Camur Cinsi g Renk
E 3 : £
2 3 - 3 5 0
7] (3] 5 = (&)
Seger Formiilii SE | A Elg|E|m| gl 8 . = = - g
%5 53 | ¢ 8:5.%552?55”53&3 =g« 5l El 5| 22l
g3 52| 5o 5fé%%%‘"*“339‘”s*é%ag’ésvsé=.a
M Z -2 A wQ[—*MM.’i@SM <§m§-wm S E{N BB EIE
0.393 Na,0 3.438 5i0, | 237263 | 1000 2 =
XVIIL26 0.955 AL,O, S e
0.607 Ca0 5.618 B0, | 229.263 | 1200 = 1%
0.489 Na,O 2.150 10, | 293.079 | 1000 |-
XVIL2? 0.398 ALO, S <
0.511 CaO 1.278 B,0, | 285.079 1200 ) X X
0.460 Na,O 2.228 5i0; | 298.632 | 1000 -2 =
XVIL28 0.468 ALO, S < <
0.544 CaO 1.360 B,0,| 290.632 [ 1200 ) X
0421 Na,0 2.2778i0, | 315.335| 1000 > =
XVIIL29 0.545 ALO, g e %
0.579 CaO 1.447 B,0, | 307.335 | 1200 ) X
0.382 Na,0 2.364 810, | 310246 | 1000 2 5
XVIIL30 0.636 AL,O, g < %
0.618 CaO 1.545 B,0, | 302.246 | 1200 ) e
0333Na0 11938i0, | 163190 | 1000 - X X
XVIL31 0.227 ALO, S < <
0422 Ca0 1055 B,0, | 155.790 | 1200 5 e
0.409 Na,O 1588 510, | 278.598 | 1000 (1
XVIL32 0.358 ALO; 5 <
0.591 Ca0 1.478 B0, | 206.598 | 1200 5 <
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Camur Cinsi E "t'é Renk
7 @ 8 P cla] ol @ . - g
& Seger Formiilii (G A Elg ol = 2 S gl = E
1 | . AR FHEE PR MEEPE R A
N > - o | : . = O 2
't RO R EEE B EEEEEEEEEEEE
0.375 Na,0 1.625 Si0, | 284.652 | 1000 2 = <
XVIIL33 0.425 Al,O4 S X
0.625 CaO 1.564 B,0, | 276.652 | 1200 = <
0.399 Na,0 1.063 Si0, | 250952 | 1000 = e
XVIIL34 0.215 AlLO, 5 <
0.601 CaO 1.503 ByO, | 242.952 | 1200 D X
0.369 Na,0 1.066 Si0, [ 256997 | 1000 =2 -
XVIIL35 0.266 AL, O, 3 < X
0.631 CaO 1.578 B,04| 248.997 | 1200 ) X
0.365 Na,0 0.653 Si0, | 228.519] 1000 = =
XVIIL36 0.147 ALO, 3 X X
0.635 CaO 1.588 B0, [ 220.519 | 1200 ) X
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2.2- Seger Uggenlerinde Toplanma Olusturan Bolgelerin Fotograflar ve Sekilleri

(1200 °C Dokiim Camuru)
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2.9
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2.11
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2:15
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2.3- Toplanmali Sirlarin Renkli Oksitlerle Yapilan Deney Sonuclar: ve Fotografiar

Recete No

Sira No
Seger No

S

Pigirme
Derecesi

Camur

Samot |[Dokiim

Renk
Verici
Oksitler

Cinsi

Renk

Aventirin

Sart

Kavunici

Kirmiz

Krom IKirmizis

Acik Yesil

Yesil

Kovu Yesil

Ciri

Mavi

Lacivert

Agik Kahve

IKahve

Koyu Kalive

Kahve=Sivah

Siyah

1

1000

Cl"z 03

Fe,0;

CuO

CoO

MnO,

(1I1.19)

1200

Crz 03

Fe, 03

CuO

CoO

1\{!'102

~

1000

Cry 04

F82 03

CuO

CoO

MnO,

(I11.25)

1200

Cl'z 03

FE‘2 03

CuO

CoO

MnO,

1000

Cl'2 03

F€:2 03

CuO

CcO

MnO,

1200

Cr, 04

FEZ 03

CuO

CoO

MnO,

1000

Cr, 05

Fe_-;_ 03

CuO

CoO

MnO,

1200

Cf2 03

Fe, 03

e

CuO

CoO

MnO,
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Recete No

Sira No
Seger No

Camur

Samot

Cinsi

Dgkiim

Renk
Verici
Oksitler

Renk

Aventurin

Sari

Kavunici

Kirmiz

Krom Kirmizisi

Agik Yesil

Yesil

INoyvu Yesil

Giri

Muavi

Lacivert

Acik Kahve

Kahve

Koyu Kahve

Kahve=Sivah

Sivah

5
(VILI2)

Cr, 0y

Fe, 0,

CuO

CoO

MnO,

1200

Cr, 04

Fe; Oq

CuO

CoO

MnO,

6
(I11.20)

1000

Crz 03

F82 03

CuO

CoO

MnO,

1200

Cl'z 03

Fe, 03

CuO

CoO

MnO,

7
(11.23)

1000

Cl'z 03

Fe, 05

CuO

CoO

MnO,

1200

C1'2 03

Fe, O3

CuO

CoO

MnO,

8
(VII.26)

1000

C'Ifz 03

FC: 03

CuO

CoO

MnO,

1200

Cl'z 03

Fe; 0,

CuO

CoO

MnO,




Regete No

Sira No
Seger No

C

—

Pigirme
Derecesi

Camur

Samot

Cinsi

Dokiim

Renk
Verici
Oksitler

Renk

Aventiirin

Sar

IKavunici

Kirnuz

Krom Kirnuzs

Acik Yesil
Yosil

Koyu Yesil

Giri

Mavi

Lacivert

Acik Kahve

Kahve

Koyu Kahve

Kahve=Sivah

Siyah

9
(XII1.8)

1000

C'i'z 03

F82 03

CuO

CoO

MnO,

1200

Cr2 03

Fe, O3

CuO

CoO

MnO,

10
(XV1.22)

1000

Cr, 05

Fez 03

CuO

CoO

MnO,

1200

Cr, 05

Fe, 03

CuO

CoO

MnO,

11
(VIIL.33)

1000

Cl’z 03

Fe‘z 03

CuO

CoO

MnO,

1200

Crz 03

Ff_‘z 03

CuO

CoO

AIDO:

12
(VIIL32)

1000

Cr, O3

Fe,04

CuO

CoO

MnO,

1200

Cl'2 03

Fe, 0,

CuO

CoO

MnO,
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Regete No Camur| Cinsi | Renk Renk

(e

Verici
Sira No Oksitler
Seger No Samot |Dokiim

Derecesi

Koyu IKahve
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Pigirme
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Yoesil
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>

F€2 03

1000 X |CuO X

13 MnO, X
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Fe,03

1200 CuO

CoO

MnO,

Crz 03 X

1000 X |[CuO 3¢

CoO X X

14 MnO, X

(11L35) Cr,0;

Fe, 0,

1200 CuO

CoO

MnO,
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Fotograf — 23
Farkli Renklendirici Oksitlerle Dokiim (1200°) Camuru Denemeleri

Fotograf — 24
Farkli Renklendirici Oksitlerle Dokiim, Samot (1200%) Camuru Denemeleri
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Fotograf— 25 - Fotograf - 26
Dokiim (10000) Camuru, MnO;’li Dokiim (IOOOO) Camuru, Fe;O5’lu
Deneme Deneme -

Fotograf — 27
Samot — Dokiim (1000° - 1200°), Farkli Renklendirici Oksitlerle Yapilan Denemelerin

Ayrintist
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2.4  Toplanmah Sirlarin Astarhh Denemeleri ve Fotograflar

Fotograf — otograf — 29 i
graf — 28 Fotograf
Samot (10000) Camuru, Fe;05’lit Deneme Samot (10000) Camuru, Cr;05’lii Deneme -

Fotograf — 30 ; Fotograf— 31 i
Dokim (1000%) Camuru, CoO’lu Deneme Dakiim (1000°) Camuru;, CuO’lu Deneme
(Astar ile) (Astar ile)



2.5  Olumlu Souut; Veren Toplanmah Sir Uygulamalanndan Ornekler

Fotograf — 32
Toplanmall Sll’ Uygulamasmdan Detay

Fotograf—33
Toplanmali Sir Uygulamasindan Detay
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Fotograf — 34
Toplanmali Sir Detay1

Fotograf — 35
Toplanmal Sinn Yatay Yiizeyde Uygulanmast
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SONUC

Artistik sirlar grubu iginde yer alan toplanmali sirlari elde etmek i¢in gerekli
denemeler ve arastirmalar yapilmis, olumlu sonuglar alinmustir. 1000% ve
1200%’de yapilan pisirimler sonucunda 1200°c’de daha olumlu sonuglar elde
edilirken, 1000°%c’de aym hammaddelerle yapilan denemelerde, daha az olumlu
sonuglar alinmistir. Fakat oksitlerle renklendirme asamasinda, olumlu toplanmali
denemelerin  1000°c’de daha etkili ve hos goruniimli sonuglar verdigi

gozlemlenmistir.

Toplanma olusumuna en fazla etki eden hammaddenin magnezyum karbonat
oldugu belirlenmistir. Magnezyum orami arttikga toplanma artmistir. Magnezyum
karbonat ve titan ile yapilan tiim denemeler olumlu sonuglar vermistir. Renklendirme
asamasinda, kobalt ve krom oksitlerin toplanma olusturmada etken oldugu
anlagilmigtir. Titan ve kalay ile yapilan denemelerde matlik elde etmenin yamnda
sirda toplanma az oranda olusmustur. Kirmizi ¢gamur ve T.155 dokum kili ile yapilan
bazi grup denemelerinden hi¢ olumlu sonu¢ alinamamustir. Sodyum feldspat, ¢inko
ve kalay ile yapilan grup denemelerinde toplanma goérilmemistir. Fakat kalayin titan

ile yapilan denemelerinde toplanma gériilmiistiir.

Astar ile yapilan denemelerde olumlu sonuclar elde edilmistir. Renkli astar ve

iistiine suriilen renkli toplanmali sirlar, bize zengin goriiniisler vermislerdir.

Toplanmal: sirlar mat olmakla birlikte, bu arastrmada kristalli ve aventurinli
toplanmalarda elde edilmistir. Buna ragmen toplanmanin etkisiyle bu sirlar, akigkan
olmadiklar1 igin hem dik vyiizeylerde hem de vyatay yiizeylerde rahatlikla
kullamilmustir. Tim denemelerin sonucunda, olumlu ve renklendirilmis toplanmali

sirlar ile zengin doku, renk ve gorinisler elde edilmistir.
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