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1. “Lead Alert: Health Hazards of Lead-Glazed Pottery” booklet.
http 7/chppm-www.apgea.army.mil/documents/TG/TECHGUID/TG%20182.pdf.

2.  htip//www.abcdataentry.com/leadlips/lead_poisoning
http:7/www.cedoburlington.org/housing/Facts%20about%20 Lead%20in%20 Ceramic%20&%20

Porcelain%20 Glazes.pdf.
www.leadtestkits.com/kits4.html

http 7/ www.freepatentonline.com/6800485.htm|

http://www.environment.gov.au/atmosphere/airquality/publication/ceramics.html
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6. http.//www.cfsan.fda.gov/~dms/fdalead.htm!
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8. http://www.doh.wa.gov/ehp/lead/pottery.htm
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http //www.frogpondpottery.com/pottalk/lead.htm
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Ceramic pnnciple
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F18azIBANISANDLUTN
1. Raw materials
1.1 Raw materials for body Kaolinite(LL:‘lau) Aua19, Auwilaa(Ball clay), AuwAd(Red clay),
Silica Quartz, Sand Flint, Dlatomlte Amorphous silica, Limestone, Feldspar Pottery stone Tneiadunena
aﬂwm”mimmm ﬂQ’]NLL[ﬁIﬂ[ﬁ]’N‘H'MLLﬁ“ﬂ%@ﬁ]’N"’] Imqurmmi ﬂ’]ﬁ‘[ﬂﬂLLEIQLL?ZQWM?U@M@WMH??N L"ﬂiﬁllﬂ
ﬁmmuummmﬁmmmmuuj NITATUANATININ mm@zﬁ’mmiun’nmmmmmm @mﬂi‘vmmslunfr?slml,muj
mmummnmmmmn, ﬂ’]'iL@ﬂﬂslﬂLL‘JTSL‘MLMN’]VZWHUQﬁlQﬂ%Z\Nﬂ‘ﬂ@ﬁN@ﬁlﬂmsﬂLL[ﬂZ\]qﬁuﬂ, ﬂ{]ﬂiﬂ’mmmﬂu
?zﬂ')lﬁ\iﬂ’]?l,ﬁl’?LL@ﬂ‘L&?&WﬁINLLﬁI‘LL[ﬁi@?ﬁﬁm
1.2 Raw materials for glaze
- Frit
- Color stain
BBLNEIIN ATTUIUAITHARFTIE AT Sta/n Frit %ﬁﬁ)m'%?“]uﬂzﬂjﬂﬂ°ﬁﬂ”m2un7?1,5@ﬂ°Z°zry Sta/n%ﬁmmlf)w wa
gas1in lun ey, Tngilss a9mveant199 Frit uas Stain, NIZAILANANNINYEY Frit UAZ Stain
Feldspar,Dolomite, BaCO3, ZnO, CaCQO3, Wollastonite, Ta/cumAdd/t/ve 1577\7‘7 Yﬁnm Deflocculant, Binder,
Preservative, Antifoam, Suspend/ng agent @ﬁmE/milizfﬁl%u%@\?mﬂww Additive mﬂ"], nalnyednI1s9eIL
WLﬂE/QiI@JﬂLIﬂ’75‘77/7@&7’3?/@\714%714“@ ZVLF)@’ELI wwomum@rmﬂummum@ﬁmmu
1.3 Raw material for engobe
2. Body preparation
2.1 Lﬂ?ﬂﬂﬁﬂi@@’lﬂﬁ?ﬂﬂ’ﬁumﬁ@ﬂwaﬂ Hard materials
nNsuAnEILLLLUL Primary crusher VLL;]/LmI Jaw crusher, Gylatory crusher, Cone crusher
n1TUAKEILLLLL Secondary crusherVLL;]/Lml Hammer mill, Pendular mill, Edge runner mill
(Muller mill), Roller mill
2.2 eiesdnagmENIsUANAN Soft materials
VLL;LLﬂI Clay cutter, Turbo blunger, Dry pan mill, Screen feeder, Roller crusher,Pendular mill, Pug mill
2.3 LesdnIF I INSUARLIBER
PLL-;LLﬂI Ball mill (Batch mill, Continuous mill), Attrition mill, Jet mill
2.4 \ArsdnedmELRNAURELNAN Soft U Hard materials 19nAaeiid laln Turbo blunger,
Screw blunger, Agitator
2.5 ')ﬁﬂ’]ﬁ‘uﬂﬁ‘ﬂuLuﬂﬂuﬁl’mﬂ?vufluﬂ’lﬁ‘ﬁl’m"’l
1. m?l,mﬂmu'amul,mumL@N(Trad|t|0na| process)
2. ﬂﬂ?LM?HNLu@muLLUULLW (Dry process)
3. mirmﬂmuﬂmmmmﬂm (Slip casting)
4. mnmmmu@mmmunmm (Filter press and Extrusion)
5. ﬂ’lﬁ?meJLu@muLL‘memu(Spray dryer)
@ﬁmﬁlmm‘zmunfmmflsumuuuum\ﬂ mmouwuﬂ@@ﬁ/mNﬂUHwmumi N17ATLANALNINYDN
Luwm UDA- 77@Lﬂﬂi/mmTLW?EIJJLU@@%LLUUWN"]
2.6 qu‘hrgmi‘umrjmmzl,@ﬂmimﬂﬂzvlmﬁ\iﬂmvﬂGr%‘ij‘ﬁflmErﬂﬂa‘z'?w?jmmum?um
2.7 mimumummmwmmﬁﬂslip
%Residue, Density, Viscosity, %water content, Particle size distribution
@ﬁmE/mmwmmy%mﬂ"@%ummmmm mwmﬂ:ﬂmnw MO?JIT@@EIWJJN@W@W{Mﬂ’)W°ZI@\7N@IW7§1J6W
2.8 UANNIIVINNNULAY Spray dryer LL@zﬂ%ﬂm\‘ijmumm@mmwmmmmu
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3. Manmsuquuﬁlumiﬂmma
3.1 u’mummm‘lum@mumu
32 LWZ\]WN”]TL&H%UQHF]’]?@ULLWZ\?
3.2.1 wafl malfuanwaesunuiy
3.2.2 g2 malarinlaznm Shrinkage water
3.2.3 Wa#3 14 Final stage
3.3 @mﬁnqmmmm?ﬂum;\i
3.4 mimi_lﬂuﬂ%ﬂm\‘iﬂumumumi@mmq
3.4.1 %mmﬂjummwmﬁﬂumwmmma@‘uLLm
3.4.2 ANNIFITINTLUARN
3.4.3 fﬂqmmmw;m@u
3.4.4 %ALY
3.4.5 Drymg sensmwty m@mmmmummﬂummﬂmummm\m
3.5 W@N’]‘L&Vﬂ‘ﬂuﬂ’]iﬂ‘]_u,l,ﬂﬂ LL@VLme\m’liﬂimamwmmﬂummmmq
3.6 rﬁm’mmi@uLLWLL@”muuwwﬂumqmmu
- mi%‘im?ﬂuLm\wmNammmmmuﬂﬁmmmﬂ mnmsm @ﬂmﬂVLWW’] ﬂﬁ“"L‘LIﬂ\i
m%‘umumm ﬂ?”ﬂ’mmmi’]ﬂ@mm LT TBNLE, qmmmuvl,v\l ﬂﬁn'am’m)
- muumnmm’mﬂmm@umi@uLLm
4. miﬁugﬂ
4.1 ma%ugﬂmﬁwhﬂ
Slip casting, Jiggering, Extrusion, Throwing
Pressing Ram press, Friction press, Hydraulic press
4.2 Hydraulic press
4.2.1 a;quﬂixﬂﬂmmpress Hopper press, Charger, Mould (Lower die, Upper die,
Liner), Plunger
4.2.2 ﬂ@ﬁﬂﬁﬁm@ﬁi@miﬁugﬂ;{wmiﬁmLmumimu@u@mmwmm FALNBL AR
4.2.3 FDTIARTANNNSTLAUNN IS ALLL
424 m‘iﬂoﬂmmvfﬂl’l Specific pressing pressuretkdzNITAILANATUNINLAN Green tile
4.3 m'i'%ugﬂimm’mmmu
431 mslnashasninmy
4.3.2 §RsNNIMABLLL
4.3.3 ﬂ%wm@mmw@ﬂuuu
4.3.4 muummmumnmw@mmu
5. MINANALARDL
5.1 Lﬁ@‘ﬂ‘].lﬁ]uﬁﬁnx‘i”]
5.2 mmmmum'ﬂ\‘iLﬁ@'m_lmmmwmﬂmmﬂsﬂmuﬂm
55 m?mm%@‘u@mmwmmmm@uumum
5.6 ﬂ’limi_I@u@mmwmmzmaﬂﬂguﬁ %Residue, Density, Viscosity, Particle size distribu
tion, Shade & texture after firing, Defect, C.O.E (Thermal expansion coefficient), Flowtest

at high temperature,Softening point
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6. MSLAADLI

6.1 MawaRaLlnEARA

- M3YULAREL(Dipping)

- m‘ﬂ%Spray gun

- ﬂ’]imﬁﬂu‘ﬂmﬂl%@ﬂmﬂiﬁ;wj’lu Glazing line

Double disc, Airless spray, Multi spray, Campana, Water fall, Mix spray, Spray cabin, Roto
glaze, Brushing machine, Flat screen, Roto color, Drum printing, Dry application

6.2 mﬁ?mumﬂmmwluGlazmg ImeVLmLLﬂ uwuﬂmﬂ\mm@ﬂu Rheologymmmﬁ@@uLL@vmmu
(Viscosity and th|xotropy) mmMmLLu‘u m‘wmmmm@ﬂu LAZANHUENNIAREL, @muﬂuﬂmmwmm
nslAReLmdansziieslngle Alumina it Magnesite

6.3 m”muﬂ’mﬂmum@mnmsmummq*’ﬁml,l,n ﬂ?“’L‘]_IﬂQﬂW‘L&/ ‘LIBJ‘LN ﬂﬁ‘”LU'ﬂﬂLLﬂ?u[ﬂ
mwmmwmm mnmm @T’IDQF_IVLWW’] mﬂmmmmqmmm
7. NITLHN

7.1 meﬁmﬁl"m“ﬂ;l,l,ﬂl Shuttle kiln, Tunnel kiln, Round kiln, Roller kiln, Rotary kiln
Furnace for glass &frit melting

7.2 WANNNIINNULBUATLLIL Roller kiln

7.3 ﬂﬁﬁ?ﬁmﬁ;mﬁjﬁlﬁﬁw%ﬂuiwq‘wﬂmm luﬁqq@qmmﬁrfhﬂ el Bodyuaz Glaze

7.4 ﬂaﬁ?mmﬂmvlmj (Combustion reaction)

7.5 ﬂ’]iﬁﬁmméﬁwﬁdmum’m;ﬂu LarGas consumption

7.6 Microstructure of firing body

7.7 Phase analysis by XRD
8. NSATINEDUANNINUDIHANA TR

8.1 Defect @ﬁLM@LL@tLLuQVINﬂ%‘LLS\lm

Black core, Pinhole, Blister, Egg shell, Orange peel, Crazing and peeling, Crawling, Dimple,
Warpage, Crack and Dunting (Cooling crack), Color variation

8.2 ﬂ’l‘im')%'ﬂuqmmwmamﬁmsﬁrﬂﬂﬁum %Water absorption, Bending strength, Surface
hardness, Shade and texture, Frost resistance, Ther mal shock resistance, Delay crazing, Abrasive
resistance, Stain resistance, Water mark, Friction test, Size and planarity, Chemical resistance
aFLNEINAENIAPIAReL uALInnLszasa) mnarATy lun12AILAN
9. Trouble shooting
- 1y Slze variation, ﬂmm mvmm‘[muﬂu foyungidi, gan, 1fyun Shade variation ifoyunag

ummmmmm&mmm ﬂmmmumm’mmmmm:ﬁmm ”l@‘ﬂmwmmmLmﬂ”‘wﬂmmLL@“’muumme\i
nsunlauazleiy

—_—
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