
~~-----------~ 
1-d 

11W 

-~ . AiuuwucruLnua1U~~wB~nn,ftnu1~1~n&~~Ai~ 

( Ll'l=i»~L~BUWLN1) 

n1f'I1U1LI'IiB~Lf'l#flURuLN1 



~-

BY 

MISS SUNEE LOSAWAIJOIKUL 

A THESIS SUBMITI'ED IN PARTIAL FUI.FILL\IENI' 

OF 'IliE RFJ;IUI REJIEN'I' FOR 'IliE DEXiREE 

OF BACHELOR OF FINE ARTS ( CERAMICS 

FACULTY OF DECORATIVE ARTS 

SILPAKORN UNIVEl!SITY 

1992 



----------·--· ·-----

(a~ ;a) c::::::,.." (-' ::-- ..::::: - ~ e :2 
I ~u .: 

<a1~1~aw~~n~ a1~s1~n~> 

0 .. .. 
'l~'Tl 

AIU~Amv~~~Aa4 • 
( f Lfiau +-\-c___ v. fl, __2£_ 

- " C? 1ln111~n~~11nT,. 
,._,.: u 

<~a~A1ii~~1~1~SLii~11An~ ~1AU1l 
0 ... .. 

1~'Tl;__ __ L~a~ ____ v.A. __ 

111 • .:-.s-. .. ~-­
-~~~------- n~~11n1~ 

' <a1~1nAnn1 

__ · ....::&:...___ I r/ •. ill , 

u ' 011~1~~~ I 
,.~'70. 

m~1ln1~ 

<a,~,~~L1i1 a1~~m111a1 
• 

--- / ____ .! __ 



iln11ftf'M1 2535 

il1111111llii 

01"»Jn11 



n 

• 

fi1R~~1tR;~~tR~~U~Ut~1 ~~~U ~~1~~Ul~U~"tl1n1 ~~1nun11~0MlRuRi1~~~~~~~,U 

~~flau,~ ~~i~~UL1"1'un11~nM1i~~aJ~n1m1Qtinu~~tl~~a~L~,~i1~ f~~1~i1~~1nuu1~ 

1vmiua~uu1m>l~nMun~au,"lvrn\1U mni:hi~il~tr.~l~ ,Ri1lmlv~~uii 

30 ~n-:n~ 2536 



rmr'hn 

OnTl~rnn 

~ 

nT.::LUll'I'UllU 

Ul'1~11qUu 1~~~1~~Q~ 

L tr'fa" L fl~aumwn 

2535 

'il 

L L 

,~~~ tlT.::L~~~~V1MJln1~1M1~R~1Mn1~llU1~1nU~~nT.::LUll'I-

'UllUnL~Uft1~~1ufi11~~U,~ uRJtlu~auna"~,nan a1~~,~uu~lnRn1an1~L~anUavu~~ 

a'I~L~,~ M~~nT.::Ldll'I'UllU~UWiM~1V;~1~fl11 ~'IL~U1'1~fi1~,~,Un11llllnUuU LRa 

Lnun11L~U~~1JUUUUU~~tl1~1VuUn11,~~llV'UD'InT.::L~ll'I'UllU 1fiVU~11~1:::~,~~1nfti~ 

UUU ART NUVO ;j'IL'1fuitiMIC::'UD•.Jn11,~ -l'>lMl~ Li~1V U~~fi~~UUU STAIN GLASS fl 
~fl11~~fl,~~1nD'!lll'IU~1 '11U~'I~ll'lllU1~~~fli1uhu ~ll n11,UL~~'IIMU~l,UNuJtl 

Wll~01~'Ulfiftofl11~'11~,u«1Lll'l ~ll ~~~ '"~~~l~l10L~1huvflfl~iM ~nLW~~n~u 



g 

• •• 1AUR~BA U~~~Bn11U~BUW~~ B1~11UL10U ~111m~ a1~11Ufttl,~11~1~n11 U~~~4 

V1~11U~n , ri1U ~au~i~aau,Ul~l~J U~~~U~UU7n1~~,MU0~1WL~1 U~~~a~au~ 
I f I ~ ... I I .. ... '1.0 

iu1u ~a11 flu~u« ~wun ~~i~ 1~~~~u , ~ , ue~ , u~~~~1wu1fltl~~~1~1~• 

~1u~nn1u fiiM,M~11~U1UL~au~~Lftun~~,~,Mun~1~L~1 

30 ~n11~ 2536 



g:----~,~ 

--~--~--------~~ 

L mn 

fl"nl'l. . . . • . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . fl 

tmAtlllt! . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '11 

ilflfin111Jt.1-r.;n11'1. . . . . • . • . • • . . • . • . • . . • • . • . . . . . • . . . . . . • . . • . . . . • • • . 1'1 

il111ltv .....................•.......•.....•.........•.•.. • ..•... ~ -1 

il1"11lun111 . . . • . . . . . . . • . . • • • . . • • . . . . . • • . • . . . . . . . . . • . . . . • . • . . . . . • 1l 

• 
tmil 1 tmU'l (m111~LUI\N1U) 

-tfiQU1~ii~~Wtl~1fl1~n11AitlUwuO .••............•..•......•.. 

-WtlULWfiWtl~1fl1~fl11AitlUwun ............................... 1-2 

. ' 
-fl11~il'l~i~1Wtl~1fl1~m,aitlnwuo ................•..•... 3 

-LLU1fi1~'1.Ufl11tltlni1UU. • . . . . .. . • . • . • . . . . . . . . . . . . • . . • . . . • . . . . 3 

-1~u::; L1ii1W~m1fi~1U. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 1 -4 

' ' L 
-Nif!fi1M11'l:;'\tii1\J. . . . . . . • . . . . . • . . . . . . . . . . . . . . . • . • . . . . • . . . 4 

I ... ... ... 

tmfl 2 Wtlljilli~fl11'l !.1'111~1'Wlji 
L 

-trllMWtl~n-,:; Lilt!~ • . . . • . . • • • . • . . • • . • . . . . . . . . . . . . . • . . . . . . . . . 5-6 

· -~1fi1151UNR~Rii1Mfl1"a..uat'l8YitlilllU ....•.•. • · · • - . . • . . • • . 7-1 6 
L L 

-UtlU'I.Un111JOT.;L0tN.................................... 1 7-22 
L 

-n111J01~Lilt!~'I.UJULl~1~, .•......•......•.....••..•.•.. 23-27 

• 
-n~1Um1Ni~n~Lilt!~wU'I.u~Rii1Mn1~ .....•.•••..•.•.• 28-31 

L L ,, ... 
-Wtl~M1..... . . . . • • . . . • . • • • . . . • • • . . . • . • . . • . . . . . . . . . . . . . • . 32-38 



g 

• 
uml a flufteunTlM"H ilu-:~1u 

L L .......::..., ~ 
-m1ii11>191UUUUI1il:::nTm '""" ............•.................. 3 :-• -50 

-1Jutli11il L fl!li. . . . . . . . . . . . . • • . . . . • . . . . . . . • . . . . . . . . . . . . . . . . 51 -6 6 

--Aullil:::li"eunwie-:~'lunnMil!lAu ........................... · · . . 6 7-7 2 

-Lflil!IU ..•............ · · · • · · · ·: · · · · · · · · · · · · · · · · · • · · · · · · · 73-7 6 

-llvln 1J!l'ln11 L flil!lUILii:::.,Bun"l tJ ••.•••••••.•••••• • • .•..••• • • .• 7 6-8 0 

. 
urril 4 lliln11M"lLilU'I1U ......••..........•....................... 81 

. ' . unA s ilftllliln17n"l1fl1'1n11~iltln~~~~:::ti!ILauBILU::: .............•..... 82 

U11lll1'!1n"BI ...............••.........•..•...•••......•...•.•..• 8 3 

t11f111v.1n ...................................................... 8 4 



~w__,------~ 

~--~--------~~ 

ll111i1 ~Nih11U . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 A 

ll111~1U~I!~311il,hln11!Jflfli1\J\J ..................... ~ . . . . . . . . . • 2-6 A-C 

~ ""·- ~ . 11111m..,flU01~'1fiUuutJ. . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . • . . . . • 7-17 D-H 

~ . 
11111flul'lflU01~'riGJli ...•.....•..•••..•.•.........•.•••••••• 18-22 1-J 

~ 

11111flui'I!JU01 ~'JRu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c • • • • • • • • • 23-24 K 

11111011miflAil ......................•.•.........•......... 25 L 

11111011ROILfi~f •••••.••••••.••...•..•.••...•..•......••••• 28-.29 L- N 

~ ~ 

11111n11U'"ri!U~1UL U1LN1 ................•.•................. 30 N 

~ . 

m11Wa'l L '"'~ ••••••••••••••••••••••••••••••••••••••••••••• 31-36 ~ 

111111Li1M~ 'M:>RKING DRAWING •......•..•.•.•..•............. 37-40 R-S 



-----------
bl ~ _ ____._=--~---~ 

• -'L.ITlTl 1 



. ·~-----""'---------"..:::::L 

' L ' 

1. ~~~Launl1L~~n~LU3~ltlUUU'\~U~~l~ltl~lnn3~~~1M 

2. ~.aun11a3nuuu~1M"lvu~~~~fl0fl'\~ LRau~1'\ntl1~nau"1u 

3. L Ro dlum1MinU~~ L fiw1~1UW'\llila~1Jfl-ln1~ L fla·-.~ 

L 

I. 01~Lti~-l1JU1fl 200 X 100 I.J.I.J. (4" X 8") '\~'\UnliAOUI'i-.1 

I 
1CO lU.J. 

l 
zoo 
~~-~-~ 



2 

~ 

2. n1~1no~A~ '~~~1um~n1ou 

1 
100 >J lJ 

'200 ~.14 

1 
.. 

3.01~lno~WU1Ml~O 

1 
IOQ 1-J.>J. 

l 
f----100 ........ l---1 

I • ~ I 

ll\11ft1"WAflfl~OOILUUO"'::: I ~tN BORDER ii /fli'Jtwnn\u 1118~ 
. ~ 

1~ua~1Uuwiwi1u1~1~1111 we~~1M«~ 



6J 

~ ' 
CO'ITO , FINE ART CFRAMIC tJ1.rnf'l9itNil'-n!'l 

' ~ . 
2 . JULLtJtlMilcj"':::"''lfiMUil:;ilil'!MlC::Ril1U,flu "1'1 I"' lf\J.,itlfl 

~~'Uliluu 

3. 011ililOU\J\Ja1U,~ilU,unil~Ril1fl "1~~1Uu,~R]M11 

01fl51~ ~~n,unil~,U011ROU~~ 

"11~1«~na11"1:::1ftu~i1~S")~ JULL~ilUinuitl ~~ 

ilU10AnY1 ~~~~178ilOU\J\J,UJUU~1~6ilnitl 

. ~ 

LLU1m~nn1ililOLL\J\Jm::'t i'lil~Vflil ~'1 1 il1l1'1M1C::nn1'\.U 1oiu011u 

llil ~ililtl::LL U\J rniR '\111 IJ1NSIINS1Url\Jofrna:; I il'll1:::'11ll-r.t I RU 

• ... "' 0 ... 

Oii1S flil ifo1U if~~1Utf~Sil~offnllll::;i] "'ti!JllUtruflRil1Uftii~r1U flo 

"!"Jinn1'\ Ui11U 1oiu 1 tbt1n"nnnt!Jll"hmii!11tliufl'll'fl 1om wi'u 

• 
'llll:: 1 ~u1r'IUiftlft111JfliiiJ~ia.h1~uu~r1U u'lotrna:: 1 14ii1illrnh::qnti' 

.. 
~o:: 1 1i11'Dll~twmtlunn~/~ml8lllll\J\J 

1::0:: I 1ii1,1Ul1~~1U"'::UtN I ftu 'lh~ 

'111-rii 1 11\JT1U'Ii't¥Liii:::S I lfft'!N1U I fs,'R'.,.;'JtfUtrufl I 'RII1:iUI 

3 



--~61~~-------~ 

~ ' 
-017»Ri6~M101~UO~IUeAuui~Lfl~6uflLMUl~S~ 

.. 
-017n~"6~11AOU~~tu~1U 

~1~fl 3 'Ni~1U K~1 ua~,~~ufilu 

~1~ 4 ~'ln11un"tu 

u1~~ s u'luuuftL~1~S~1N1U~u1un1~»1~L~,,nfl 
I tf 0 tf IJ. 

~1~fl 6 u'lNllilltmf!S2JI,I111G.11~~-~ 

U1-lfl 7 ~~~'lnnflLOOS11 

.. 
1. 'tR~~iO-IUi~i'rmnm7n'l n~LUO~Uau '\U011Anulli~uuu IIAJORICA 

2. 'tRJ~~1Ui~~6011Urrt~U~1U~'lLSUO 

3. S1~11UU'lN~A~~'lLSUOOOOj~O-IAi1~1~' 

4 



• -cunn 2 

..,. - ... ., 
'll oa-~e~~u.e~~ :::n .,"'ii";;Lfit"ii., ::'11 'll oa-~ ~ ... ... 

• 



5 

• 
Mtlfi-101:::Lilf)-1 

• • 
1"ufi1'ltluih<I:::Uti-l'lfflM1l!N01::: I iltNODnL t'Ju 3 ttfl" 

.. .. .. .. .. .. 
I.01:::LQO~ Lt'Ju01:::1Ua-IL~11~nuUMLN1fl1-ILMU1 LUo01:::LUD-IHU1UUu uf-IUOi-1 

. . . 
~i!w""m'l illt-!Q L R~DULLil:::"'l.hfiA'ou a L R~DUM1umhm::: I UO-IR1U'\W!iL M I 'SutJ'Ubl'u111 11 

9.,o t, I 0 .. I I 

~~R;1ULtJaoo~~ ~-IULiD~ '\UU1-IR1-Iff11un11Uii-IUUIRaouLiO'\M~1t11t11:::1U§U~1U 

t. • • • 

">Un1-ILAutl0-101H11 L~U-1 R1U'\~fi5 l1l\Ji1~-lii'L~~Uii:::MOL~~ 

01:::1flD-1~iu ~R11~Uf-IU1-I WU~1~100i101:::LflO-I~~-~ Lfio-1<110 
I • .. .. .. 

MD-IWUAD0111JO L MilutJ~'luil::: la'UIIiJ <110 I fliD-1 L iDUUil:::~;j"\ti" I UotlO-I_n::; L uo~iuohu'\~-1 L nu 
PORCELAIN M'iD STONE WARE 

• • • 
011NQR01:::LUO~~-!'\Utl1:::L~~"'~U Li-I<I:::L~1tl~1m 10 Oi1fl 

• • 
· 111u1:::u::: L 'Diu1n<~:::uft"n1::: L ilo>~ih11W111 4 "x4" d'u•hu'\wil fio~1'-t-liim111Mnn11N~"'\Ii 

.. .. • .. .. t. .. 

01:::Lilo~Na-!Lt'Ju01:::1nD-IL~11nnftu1U011LN1«-IUA 2 fl,-!fllitl n1Uf1Lt'Ju 

UUU EARTHEN WARE ii'LRaouR1U~1~L,~111M1DI1AlflutliiOR1 11il111i11uaiU'\~Lii'OO 

IJ1111J1U 



bi 

6 

!J., L i- L 

3.01~1Ufl~~~~~ t0un1~1Ufl~~U~IU1~~~~~V1 lUflUfi~uni~ n~~L0un1~1Ufl~UUu 
I !J., I. 0 

1:n1 f~fi1~~1fi1131UN~M~M~1Hn1~n~ru~11i1 u"~~fiuUiu~tnu 90 M111~Lfu~-
!J., I I. I !J., 

l~R1 H~fl !~01~1Ufl~~UU1ML:nni1 4"x4" M1~1H~~UU1~l:n~~011U~lfl101~1Ufl~ 
~ 

~1~M~~UUUUu01~M1~ H~8fi1~1V!aU'~ l,V~~~"anuuu1~tl~~1m 1 fi111~~ 01~1UB~~~ . ~ 

UU1~U~~a,~t:an"1~1nu a1~110~~11~au~~JUUUU017U01~LUB~1;M1~fi11~8~011 '~Wu 
~ 

H,B~~~~n1~,uu~~ana1~11a1~11n~Munun1~n1D1~ 



7 

~ . 
prn111C:118'101:: L ihJ.mti'tNOTl 
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~~flRfl'I011~fl~01~LUfl'lttUMA1'11 A1~~~0~1~1A151~~A~~A-

~ 

1 . n-r.: L UB'I!JIIIl'l (WALL TILE) 

1 .1 hmmt::il?!rl il1mh~fl~Ol~LflN'l~tlfl-.l Lflsl'!lU1fiUAOiflfl L~!lfi11"1 

• 
1.2 mi'l!Hllitn (warpage) 

iYA11it~Pia'tun Lrifl1fiA1~UU1~!lu (along the edges) UOI~A1:1JLoiuf!~UU-.llpJ (diagonals) 

• 
OllUfl L U!J1A1:1JLIU1~11-.l 

• fi1U\IU 't~h nu1B u!l~ 0.4 

• • '1J.iLi'ru1!JUil~ fi1UL11 0.3 

• 
ml{)fl L tiU1A1:1JLLU1 L siuf!~UU-.lljlJ 

• fi1U\fU '1J.iLi'ru1flUOI~ 0.3 

• • . 1\u. fi1UL11 '1ll L l!l !JOI~ 0.2 

1.3 R71U1~~1n (squareness) 
!1, I I 9.,. 

n1~Lil!l'>lLn!l1flfi11:1J'1M~1n ~1nLilu1Luu'1tl"1101pJ go B~R1 Ra'l'lJ.iLnu1euOI~ o.5 

~!l-.lfi11:1JU111~~n11tfi,MD1UOI~L~Ufl 0.05 :IJ.U. 

1.4 l?H~-J (wedging) 

• • 
01~LU!l~R!l~n~1nL1fl~~ '1J.iLi'ru1DUil~ 0.5 0111fi'M~1UOI~Lnufl 0.05 ~.u. 

1.5 mi1J.Hmm'l (water absorption) 

• 
n1~LU!l-.lR!l-.ln~1Ufl~~'lJ.iL1'nl1auOI~ 18 
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1.6 H1?unun?URBn?11?U (crazing resistance) 
~.... . ... 

Lft~OU~0~01~LnO~AO~lUU110D01111U L~O~ft~OU1M~,ULft,B~B autoclave 

1. 7 wnunun?U;,8it?11fil (chemical resistance) 

n1~Ldo~~o~iUU110D10~L~U~1~ &Go~M~ou 

. .. 
2.m:;Lna~ (FLOOR TILE) 

2 . 1 llfi!Jtl/:::,17 'Ill 

m:; 1 do~'l:::9io..nii\1~lJ'l 1 ~~o &Gott11'lilfttlfl'millli1~, th!ltll 1 'llii1,:;~~ 1m1 fio~'Ui 

~,MR1~M'l 10~ 18~i11 18~~~~nft~BU ~~ ~i~tl~, 
• 

2.2 n?~l~BJ (warpage) 
t. L ' L 

01~Lno~"B~nft1nMLn~1Lij~U ~Lnugt111«~~8itlU 

• 
n1,nMLn~1t11~~U1LS~~~~ ~~~ioui~ 1.0 

2.3 R71Y'I~ij?n (squareness) 

n1:;&do~Lrio1Mft11~iMij10 ft1~LtiU~LUUitl'l10 90 8~~1 ~~~iB~i~ 0.7 UO~ft11~ 

U111:;V0111tt,M61Ua~LO!Jtl 0.05 ~-~· 

2 .4 m7tJfi1111.ntl (water absorption) 

• 
n1~Lno~fiB~ft1n11Utttuu~~~~iflui:; 5 

2.5 H1?mnm?UtitBm711U (crazing resistance) 
t. t. t. t. L t. 

L~BUU8~07:;Ln8~B~lUU11nD01111U ~iun,:;&no~YUMift~ftU 

2.6 H??mllm1W8i11711'11'1 (chemical resistance) 
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3 . 1 :1 fl!ffldl7 'til 
~ ~ . 
Lfion~LUD~MD~~011iD~ 01111U u~~011URn~n LUDR11~~DuMI6R1LUS11~~ 

w0~L~R1 "D~~~~~AA1~ 106L"~DU JL~ 1DUi11fl~DU1W1~0101fl L"~DU~~~~~~B 

~th~M~ 10mjJJ 

3.2 n71fJ,R11YiJ'l (water absorption) 
~ 

n~ L uo 'l"!l 'lllfn n11t)A'6w"'"l~ L i'ndo a~~ 1 . o 

3.3 R71unun1uW8fl1711U (crazing resistance) 

3.4 R71unun1uR8N171HU (chemical resistance) 

• • 
3.5 fl11~Rfl~inB~~Ul~11UiHRUUUNufl~R1~ (H,8?HR,nuJ 

3. 5. 1 nn~Ruliu 

• 
,~~DUM16011UOUUuO~LUD-l"b.l 

~ ~ 

iun1~LUD~~.M!l0~1 

3. 5.2 mr.mnaan'tif:nfl 
. . ~ 

n~A1tt <~,o1~Ql1u> "'~"n~ L uo'l~L~M AD'lililnoonil'i·ha '1.1iml~omhum111 

~Uu01~LUD~~~~A 1AuRuM1Ufl~An~M1tl~ uiou'I.Muttu'l 3 Ulfl U~1ilonoon1AaL~~ln 
....... "' ..... 

~m'lml'l RD~~tun~ L U!l-llli!M~1A1a 

3.5.3 ~1Wfl~1~ (H,B?R~~U) 

1'~Qfl'I.~M~RD-lll"1l~LM0niWD 

AlnRD011U~iU,U-llU 

. .. ~ 

LlloanuUun~LUD~~~~AUu ~A!l~~n~1~~ 
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.. .. .. ~ .. ~ ~ 
M1UL11U~~M1UijU •MiM~~L8aftn~ 0.01 ~-~· 
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~1Utl1tn~u~~~l~~a~a~ 

• • • 
UHu~~I'UU VU1~1~101tLfi~~~\ti1~ 

uNua~huv?~ ~~~M1uM~utiufl~~uu~~uUu1~HtL,uu &i~~~AU\M01t-
• 

,n~~~utuuu1Uou~~~n,,t~ 

• • 
~7~1,!7U (rererence pin) VU1MlR81~1~1fi~u~~ 

. " . .. . 
~1~ti~~UNu1aHtL,UU ~~~~~n1t1U~~~~n11t~ euun~1~ti~~~wn ~UM1~~10UBU 

ti8~UUu1aMtl,UU 6.35 ~.~. 

uinn::II1J1.17~1!f?U (true plane rererence) fi'tNilN11~uu'Ui~1fl"l 
... ... I ... ' .. I 

51U a1~~18LM~00~1M~~O"lt~~~A1\MI,UUU~~VU1~L~1~0"ltlfiB~~~1~ 

IJ'1~7'1t1 (dial indicator) D1~tL8'8M 0.01 ~ .~ .R~\RUUu1~Mt­

I,UU tM«1MD~~~au..1~~Mri~~1~tiB~IAU~tua~"ltMi1~~1fi1S1Ui~~B~ a~tut~n1TDM-
.. • • a. 
&ua1fi1~UU11~tua~~ Dn«1Mn~fi~,.,~~~~~~1~"ltMi1~~~~1R1!1U~~~a~tuuu1uau~~ 

M~1~n17n~lUa1fl1~uu1~au ~,,.,t~i~a~~~fia~~tMo1UA1eud LilauNu"lt«~,,.1!1U 
• 

11~~~~~1fl"l51uh~S1~ 

1 . 2 ''l!JmiHOV 

• • • 
UUu"lt«~1fl15~aan 11~UUu01tLUB~«1DU1~B~0111~~~uu~~1R"l51uft~S1~ 1Ma\M 

tiBU01tlflB~~AaNuuUu~~~~1~~S~1U U~t\MN1L~~~ua~Aa~i~a~o1U~101~-
• • 

LDa1~1~1R11~~~aa~ 

1.2.2 . ' 

0~11~~1U \U01"l1~~0~'~"B~~1fi11~\W01U~1~L~~ 1~aLfiUUNuUNu1t«~1R151U 

1. 3 nnn"lu7tll 

fi~111Ul1'1fltl 1 fla1 ~aflfl 1 tfuift~t 
• • 

m~LU81'18~t = ( A I B ) X 100 

1 1 



bL 

.. 
B = fl11~U11~a~~ou M'aLau~uu~va~n.:Lfla~au1~Lftu ~.~. 

0111R,~1~~~~Ufl~~ 0.05 ~.~. 

1 .4. nnntN1U 

.. .. 
1.4.1 'M11U~1U01T0RLflU1Lftuft1iaUi~~~~R1ULl1 ~~UU1~BU 

~a~n,~Lda~«1au1~ uRi~uNufl'n~R ui~ft1l~au 
.. .. 

1.4. 2 'M11U~1U01T0R L au1 L ftuftli'aUi~ Ulti\IUUi::tl'1ULi1 ~1~UU1 
.. . . 

Liu~uu~~URi~Lsu~o~n1~Lfla~~1au1~ URi::uNuft'u~R Ui~ft1L~u 

• 
M11R~RU,ttLMfn~101R~~O~O~LflO~ 

... . ' . 
~ouuuuaun1~LflB~flLflu~Luu1tl~1nLl~,~~1nnuM1Utl.:iR m ~ 

lh~~1~1ftu~u~ 100 ~.~. fia~'biLflu 0.5 ~.~. 

J 
v 

o.5 ~.~. m ~M1~ ~1n 

-,mvu L flu1Ul::: 100 ~ . ~ • 

12 



----~------------ ·. 

g. I I t,. I " 

'~Lft,fl~~BflL~1~iU1Mft1~U11~U~M1U~~aa~ fl&UM1~~~ 

0111M,Ma1Uii~Li!'Utt 0.05 U .JJ. 

th 1 1M~~iuu01~ = -------------------------

4. '}i111tr.tat~m"lpilw'-l 

4. 1 stJn~ ~ ~u~lt1mh~,,;uM~'IUU"lmtnft~fl ~lln'I(Jil 105 +- 5 u~l'fl L 'lfil 

L~ua ~i1u~1'~'" desiccator u~u~M"LOU.~fi~~~wa~ ~1nJuu~1~uni~flil~uMu 
1 S. L L • t,. 1 

n11t~'no1Ui1~1nuMn~ o.o1 n111 ~nn,~Lna~Muun,wnotftuu~nn~Lns~~M~ (Wdl 
L L o 0 I. 

~un1~1flo~~,uu..,n~~n1U ;JJ,MLHBMUU1~u 2 ~1111~ Uil~fl~I1'LML6U~~~~ 

1nu11i11 24 t11JJ~ LB1~1L!MU~Ln1~ftMUUR1UU1~1M1fii~B1M wi1~t~~~Nu1MU 

~unt~ ~nn~~~1n~tu~ 24 t11JJ~~~1 (WW) 

4 . 2 01 1ft"'lu111 

~ . .. ww Wd fhn11VwiW·1LOii!U "lflUil~ = - X 100 

Wd 

.. . 
ww = ~n~Lnu~mt~~tu~ 24 f111JJ~ <rr'AI> 

13 



~ 

--~~--------~ 

5.,~i8Uft11UWUftlURBn1111U 

11~n1~tda~~1BU1~~~'UtRia~~~M (autoclave) i~~nu~aURI1~iau 
... ... t,. I 0 0 1,. .. .. 

'lfilfl.t~ft"J1~t1\f18'\M IU !jiU'II.t]ilmN <fA L Ria-#Jaih il£111J8~11\Jn11l1RQ8u'\m118~ tm11~ 

~fti1~~'\8,ULft;8~~'4'R,~ft~.t1 1A£JLUMiunaiau~an~~~"JLM8R ,M~u"J'\ia101~ 

n1~'ULftia~~~88ITRijftU~1~~Uft U~8V'Hu~L~8RA81U ftl~ifl~L~~~~R11L~INU~. 

LNUB ~ft11~~U~11U 70 n1~U1N01~ (7 n.n.U1~R8 R1.~.) ,UU1~LI~1· 1 f1~~ 
I; I. I " I I 

tl1Uft11~18U,MLMV~WBLM8,nti1ft11~~U'\8,Mft~nn 70 +- 2 n1atl1an1a(i.O +- 0.2 n.n. 

All R1. ~. > d'luL1~1u1u 1 t1~~ u~1t\'uill RI'Ult\'uia~tltau, ilftil..ul1V,UL 1i111Jhlouni1 

30 U1fl iR!JLURQun!li!lU~!ln tl~!l!J,~01~L0!l~L6uil~a~lj~..ull~ULft;8~~~!l10~-
t. t.. t. . I. S. L ' 

Lfi!l~iuLfiRR1!JN11il~il1!JL~~UUij (methylene blue solution) LUU1JU18Uil~~1 

L~8UU;1LfR!l!lO ~flOU~~R11~~1!JL~U1J!l~01111Ufttl11nauuNIL~8U 

~ .. .. 
6.1.1 N11~~~1V01fti~1ft1~8~0 (HCL) LUU1JU1!lVil~ 3 LR~~~1001Ri&-

1R1ft~!lintrilRL1iiJW (11.1'1.1.18) ~·nnu 30 ilil:iaR1 ~1LNn.I"Jflliu'IUft1U 1 iiR1 

6.2 ')3J!fli18U 

~ .. ~ 

6.2.1 LfA~1Lft~!lU1J!l~O~LU!l~~8U1~,~~81ft Uil1;uun~1UUB~O~LUB~ 
.. . . 

URil~UNuil~itl,UN11~~il1!J 01Rift1R1ftil!l,O 7 1U !J0880UiliR11~8Uft1~Ltl:UUUUil~~1 
.. . 

L~!lu;I!JR11tl~1 1RULtliUULflUUr1\J~1L~8U1J8~0~Lfl8~~1UftLMi!l 
.. 

6.2.2 L!l10~Lfi!l~~1!lU1~,~~nRaau1Ra,ftLRu•hu~a 6.2.1 KR,K;uil~u 

llf 



7.2 

g 

. .. . 

lw 
Nl\ 
/, ., .9. ,,-

T t- .' .,/' 

11~0~1Ue~~ASOUUUifl~O~SOU 

.. 

VIClCI'"!fl<!llJ1 
1-:lfi"Wf»: 

.. . 
~1uNuun~1a~~~aa~ S~tunAa~~101~LUO~~~ASOU 

·~· 

i 
uiine~i"'u .'!--!... 

' .. ,, 

~· • 

240 

>40 

c . •. , 
I 

01 () 2 ~!4 

1 5 



7.3 n11t~ 

.. 
1~"11~WU1~fl~n1~LUfl~ 

7.4 n11fl~1m~1na~1 

s = 3 PL 

2 bd"2 

.. 
d = ft11~WU1~~UUun1~1Ufl~Lftu ~.~. 

1 6 
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L L 

MAJOLICA TILES I MJJ1:::il'"m1\njN1l''l L 'ri111U thu'11J1'\U\Jiu"'..."'l1'l'hll iltln11 

L Lo 

lli'I0111'tfi'11!J 

. CXYITOf'ORTE 

... .. . .. .. 
i'IMAJOLICA llil::: OOTTOFORTE ~~~n1:::L0B'IflN1U011lN1iiB'Ifti'l ABLN1LUH 

L L , 

n1:::LflB'IOB\ULA1~'1U'liJ1lft~BUllii:::LN1L~BUftnftt'IMn'l 
L L , 

UB~1nUa'IDn1:::L0B'!ftntl1:::LnHHU'I 
, L L 

l,!Jni1 SINGLE-FIRED TILES i'IN1U011LN1LUan1:::LUB'Illii:::U~!J1Lft~BU'\UL1il1l~!J1~ ~nO 
• • t. .. 

ft11~llff'lllOi<~ij'l wun1uAB011f~niau llil:::l~1:::ilufl~~fl~:::'\UL~n1:::LUB<~yiu 
• 

3. WU1~~6'101:::LflB'I 

'\UMB~WU1~1#n ~1flY;1!J01:::L~B'I~LiiMf'I~~1~L#~:::n'l'\~'1~'\~ 
0 • t. I 

'\UMB'Iib'JW1~'\ ~rlil.nn ft1, L :en'\ um::: L UB'IM~1~'\ Viti! l. W11:::~:::n'l'\ Mn1, 



i. ' o L 

1 . m nl'm7::llufnm 11"1::1Jm:: l'utN 
. .. ... 

1.1 riflufl~1~~~i~B~O~Lao~ ~R8~~0171M~~uo~Wufli1lM~~ 

.~ ~ 

Ui1W111UL1i~"'J (n1'\Un7itilimL~:r.Jilfi11U~~ L tJu L fiUL f1uuti~"l!J1finu fl17'tW"'JU11'fuibJUi1l.J'\U 

n1'ltl'fu~~thu l 

.. 0 I I,. 

ufii1n1wiu~~~a1~~~i~M"lofi~ni1nn~M 

1.4 'lU01'ltl'fu1~~u«~Oa11 fl17~~lUR1uvun11UL1UUMU1U M,B'\~ 

011Mn1~Wi11fiJMA1wU1'1nLnu10UMU1U LiBU1U'\U011nML01~Nun1,YO~LUO~M1UVU~L~ 
~ 

1111'\UfluABitl 

.. .. "'~. !I... .. • .. ~ ... 
1.5 mumt~01'ltl'fu1~~L1i1 ~D-ni'IJm11"1MUM~U1~U 2 "" M n1fl1 

~~1un~~~ ~~onu'\~i,iu~~na11L1n~aunti71A~10fl11utu 

~ 

2. nn1Jm:: 1 utN 
. ~ 

2 .1 Lfl1o~fl'\'li'Lu01~m~u1a~ 

( I) . L n"lu~ L M§n L nuL fl"lo-dlftfifl'lu1Ufi1'Wil~M10111l1::11~1U'!Jii1~ L nu017U~ 
L L .. o .. t. 

0~ L ao~i~~ 011-fMO~ L aa~ 011 Lfl1~'fuL1fi~~~07:; Lilo.m.J 017'\'11 L O.,lN I mf~1u'\Mn~1U 

l;fliB~~1 i11U110~ML1U11JB~O~Ldo~flu!M~Oi1017'\~1ftOR1~ 

(2).Ln1u~~1utl1~~,uufi1J11 ,nu,n1u~Lmfnn1HWi1i1AnJtliL~uuauN1 

M1UU11M1Umi~ L nutflii1rm'l~~ '~unflui1 • L n"lu-nf1• '\UtJitn::«llfi11WU1U1~W~UJU"1J11 

'\MaW~LilUO n~'IM07:;LDQ~f.u~ilUU~L~1l11lMLAuR n~LDB~~L01~~7ftRa~n17'1M'R 

18 



--~~---------- ' 

L 

(3) .lftia~«Mn1~1Ue~ uu~aan1~aa~uUM ~e 
L 

-I ftia~«Mn1~ I UB-IUtruUl\u I ~liuio11dl'R1010 I fl'lf1il'm'fun"!Mmhn~-

.. • -" ... I. .. 

1WIUB1J1~1 iM~itl,~I~U1VBU01~1~e~ ,'lf~MO~I~e~LMUR~1U1U 

ftBUiiuu1eULfi11~Ldeva~iWLUe1MU1~10 Lne~1Uft11~1,1i~n~,MDL~e~Mieu ~~ 

"e~ft11~1~,un11~M 

·-------. LRU1~i1'm1U~1UMOUR~a~ 

011ii1Mii1U 

I 

2 .. . 
1. 1n111~11111n 

.,. • "' -L .I .,. ~ 
2. ln1~1f11'11tJUJii~11'1A11Ifl 

'111 



bJ 

20 

'lAuri 

• unun1!UUNu n111~U1 n11a~ n11Ufi~~aun1~10a~ n'~~Lua1,unlTniNlU!~aunl1«M 

,.: __ 



bl 

• • • 
'\ tlt1'1fl11lJ~:;1)1ftU, ~ 1oM'l:::1Jm:; ~ U!l--l ~~il:::lnJJU"-1'\ 'li'fllllJ ru 

2. il7llli'N1::fiu 

• 
A11'l~~flW!l--lll101AO!lU,'1n111ft1:::~nfli--l 

3. &7VI 'fnn::fiu d'h.u illln'tua!lU'\il'J iifl11lJ ~ llil!J1Uiil:;'ITUA!li.J:Nfi--l '\ nn'1-. ' 
~ft1:;~uiil:;UU1~!l~011\Jn1:;LU!l~ 1Mu0ft:;yflft~nu~~~tliil1!J~Il~i1~ 

4.inn Ltfu1iil~~i!l"b.i'lt1.M' il~1~11~i1~tl"'jlJ 90 !HA1 f~rfuuiilnfu '1'11 
'i. I I OZ., 

mu~ill1ft1PJWflfl'l:;,•m1 1~01::: L il11 ~i1 'tM111nr'lutlill Ill 

5. Dm R7 d.'lu~il!lft'l'jil1~flftiiunu~'111'\'umJUf11 u'\~ ~ illl nflij nil~ '\ t'<1'111 '\'tJ 

ih itUiil'!Wml'l ~i<~il'u~~'~:;lJn1:; L U!l-l L ~o'lli L flut~u1 'tloilift L <m 

6. "-J L nu1iil~:;tli11!JU~lJil ~ i!!ln~~tuu ~1U'\'Ii'W1Ut1\J!LU114tl>l ~ KDA11'l 

1. ut.IHli'Dfnil 
2. lfliiiiH1:ft'u 

• v 
s. lfllltll'll1:ttu 

'· 111ft 
v .. 

5. 1Jnt911 

21 



.... bJ~~---~ 

• • 
2. 2 TI'UflilU'lUOl1\J01::: LiJil-.l 

• 
2.2 .1 .fl1111-.l lolU1:::ifun'lH'Uflfl1llli;\'l~il'luW\lm::: t ua'l 1fi!JUI'Hfufl:::~~a'l1fl Lila 

• • • 
'I.H~Ui-.l1U'I.U011~01:::1Uil~ff~1:::iful~1~~'ll~llil Uil0~1~~1d~'l'I.WU1~1U11~j~11W1i1 

~ • it,. • ... 

fi11~1H~ili~01:::1Uil'l1l;lUIM!J1H~il~il~M1U 'l.u~fl~:::n'l'I.MWufl01iYO~IUil~fi11Ual!J~1U 
I t, !J.. I I o 

V-.lW 11lu Ol1\JWfi11\J~10~1'U'UilO 1 ila'\n I Hilil1l~1'U'Iil ikUi'l. lf"l1Nt1~1V'i1llll I nu-!1u ~"nrtu 
'1,. It, I i,. 

n1.yua~f111~n1:::1flil~~~OUUM~~~~ 1fi!JUfl1:::iful'lnuu1:::~WU1A1-lL0ulnmn tRil'I.H1:::1fun;:;:-

• • • 
1 iJa~1JtJ~uliutJU'lflll'i11fu lli:::1J't;l«l..u1Ju mti11Jull'1'1fl·.m~al a1 fl11n'l~~1~~IJuiiM!htnl'~ail-l 

riauu'l~~fiU1~fl1fl'~fllUtA~1lil~la1L~'litOu~ifu'l.un•;yuRuAa'ttl 

2.2 .2 .fi11U'l01::: I fltJ'I~'li1J'ttluw"J'I.~U~ltl1:::U1lll HH5 U1fl I i.JuMf1'u'Ui 

• • 
'1.1\m::: 1 i'lt!-lt)M'ftl.ru"'l~1 fl\J'ilill wf11111 'il-.r'l:::lll vua 'll'nulMn Ol1H!lfl iau 

2. 2. 3 .1au"l1,1uil Lwl'i'1111a-ruuiu~~~m::: 1 flt~'l 1 ~ml'l'l.~ntr~Mi!w"l 'ii-l~::: 

~1uUil-lf1'u~1011HijflitJU1;1~Uf1'u 

• • • 
i-lUUWufl~:;:~n;:::IUil~ 

' . 
1fi!J'lilni!J~fl~iil~I0\!1iJ!JHinfli'IUUWuU1fi'I.Hyu~luui~111nMiil'l 

~ . 
2.2.5.fi11\JO~IUt!~'l.~itJ~U'Ul1:::Hi1'1UUu~1~L~~~UUlla1!J'I1U a'lHiU 

~ 

m;yu\l~fl111h~r1'utl1:::U1W 2 ilaQ 1Ufl1 a'lH1ti'W\!fll1\IWJ~t'lutl1:::UIW 3 ilaQ LU911 

.,.._ ._,_- . ·- .. _, 
irto:.- -
~~~~~ ...... < -

. 

-

22 
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23 

.. 
2 . 3 m1~m::: t 011-l''hc;ttJUtru~i--l1 

• 
( 1 l . m1~m::: t Ull-Jttuu~ L ilun 

n11~Lilunfin,iNu,u~n1-1~11u 
., . .....~. . . . 

L flfl11Uniil Lil'»l L ~.mmn ( ,um .. nul '1::: L m'IUil1~fi11UUil1U1ii,IH iuu 

i,i,. I t,. " 

n~,~'IU~fi11UL'»J~1il~-lfl~n1~111U01:::LU11~ 

ta~ ~~~11i!L,1uil:::u-,:::~rr~~L1il1 
9,. 'i,. i,. I i, " 

va1»o ,un1~n1:::Lflll~~~ fl11~~flil:::il~ll~'"n1:::Lu!l~~1n Uil:::ifl-J'I:::~a1U-11~Lfl1 
' • !L oz. t. 

~fl11 Lu!l~'l1nu1-JR'~"ll-l~'~n"u~f!,,uufi-JA1 



--------- "- ---

~ 

( 2) . n111J01::: L U1l-ILLUU1l1il1 L tl1 
~ • 't.. • ' !1,. 

L,U0"1~~~1~~l1tl ,5011 ~11 '~LO,U4L~O~L"~~~1l"ill~~MY1U 
~ . 

'IJU~LUURil~UUH~~o1:::LU1l~ U~l~~yflil:::UNu ~:::,~1JNuWuHi1lua~fi1M 
~ ~ . 

vB aw m11JwMiuhth~1J'1Jjti1Mm::: 1 u111'n Lif~~~Nu~::ll'l'n 1 i"'M1'111~'\~m::: 1 u!l>~ 111~w~ili1lu'Ul 

• ( 3) . n111JUW\JUH>I 

t!eriu"o•h~~1 om11J 1 uuo ~a mt~"'ll nt11\J1:::~thU1JUm1ut:iuitw'lil LMUR 

~1TI'Ii!l1JU~ 1wl'l 1 mil>~1J1Mu'ti 1 o'!u>~ti1M'\n d~luia>~ L3o, nu1t11~101 o. 5 1 WA 1m11 u~1~~'1 
!1,. 0 !1,. I 

01:::1Utl~il~ f>IH10~:::'\H~Hil'\U011nuft11~fu1;UUutlUUil:::1;41UflL~UUitJU il1U41~~!lUUv~'l 

'\n'ti'IJU~LUUR~1l'\U0111J 
"' t. ' i,. 

VB~ u~~:::~il:::il~eg'\;o1:::LU!l4 Uil:::~'l'\M1:::~~e~o1:::Lu!l~L,UUL~1~0UUu LUtl~~10Wu 
t.,. I I t., I I 

~t11U1:::~1ftt~wa-1u~1 L~011\lflQO,BUil~1MHil~lUfli~M 

1 



_q=------ t-=.:t 

• 
m, 1 ".,mJ n11ilfl n1:; 1 \J!l-1 1 ~a.J'l:ui'! 1 will uPiiJ•r~Wll m 1<l -1 1 R 11:;!1~1011 ul!flfl 

• 
'l~lLil1lOfl13-JUUM1J1l-I01:: l U!l-1 tllu ttUmN'loOUila.Jr'fW'l LLUU!Jl-JilWm:::M'loOUill-lr'iu~ lmmLLil::n11!.J 

~- d d L i. 
-Uill-JU-1011~·~:;1l1M 25-30 LU1l1l~fl fl-J11 lQ-15 U1fl OlU'l~Oauu'l 

iu'ln ~-lfi1!J'l~~~nil ~:;Uila.Jilil~tun11'lo0~1UiMU1UO~ 10 tl11l-l~ 
o L 1 1 L 

-'\ tf0T1flUill.I!J..i'li!1Uii-!UUih!flf!l'i'1l-!0111J Rt~il:::'1J.il flu 2 "1 11-lll-Jfl"l '\U 
'1,. I I I I 

m11Jm:: L U1l-1\Jml~i!1UM1!.J t n.,!.l~Jtlilla.J L 11!lmm.,a!l L 11il!.Ja.JR1~li\Jflil;l!®n lJU1fl 7-S imll unn 
.. L ' I 

~1U'IU011~01::LU1l~~~ R11'ltfLO,!.l-IJU~L~Ul-JR1-I~ 

lJU1M ro-12 ~ii~La.Jfl1 '11iu1a.J1mn11Uila.J 2.5-3.5 nn./"13-J. 

• 
-m:; L U!J-1'1Jj~'ltt:lu~1l~lt1llhr\au1J 

• • 
1l1~W1W~~UUiu11,1lUU01:;LU1l-lrl1lUift 

L L L L 

-11-101::1 U1l-!UU1h!m11l'u OM 1 U1'l'\~n~·nahu.h~1J1l-.J01:: 1 U!Nilflutiur'l'u 
L , L LL 

011 ~Mn1::LU1l~'l~ftfl~wU~~ll1l-J1::ila.J 01!J'IUL1il1 25-40 U1n ~~~r'itJ~~ 0111:;U1!J 

• • • 
1l101A ilfi1W111l~Wuuil::n11VM~"l111l~LU!ln;:;lu1l~ 

m 1'11iiltwfi'il~t m:; 1 fl!l ~ tl'l'j'lhl '1JJ dfuOOrmrl'ulln t ila ~~1 nl'l'!l-!ll1il"utl1::ilum 1& 
• 

Uil::R11a.JU'lu11\!1lll-!th~ 1 tlu A!l-lli~11W1itllt;!ll:;!llnll'l tl~1!11U"l'\ut111 !J lj!llilutlfi lJ!l-lm:: 1 U1l-!Uil:: 

a. nntnuu? 

3. I 'ltf\JUil Lwfl1J11Uil1JU"Jn113-JII1 1M!.J'l1-ii:JR113-JWWlll l1l-Jl::'\Un11!J1LLU1 if~ 

tlnil01Lnu~1uull'~~~:;'lU'li11111J1l~L01l~ilLIJU~1J111M!J'1J.il'i'1l~N~LM11:;1!lnlil~~~nMR113-J-
, . 

ilntl1nftaU~1~!lu uPio1'lun1&ntt:luiuR11'\tin~uuila.Jhul)u~Lwl'i'11111Mutil1lna'l~niL~v~hun;:; 
• • 

Lull~ ~~1l1l1un'l'lnuilv~Uilntl1n~1o 

25 



3. 2 't'li'utl1'1tl1~ihue~iiJ.Jiil"'lmh 1ii'IUUJJ.U1i!l-.ln~ 1 uo-.1 Uii:;i1-.l'tltl7::J.J1111 1 o--

15 u1n ff~1J.J110't'li'~il-.~U"llf~R11UililnilU1'1~1U~1U f'llffu~~IMuVil-.!VU~LuuAV11~~'tM~;il" 

01 '1u1 n'tum 1ll)R11J.Jil::::il1~ 

2 

' . ' 
'tUVW::::nuUJ.Jn11'tnn1::::1Uil"I~11~Rifiunu!lJ.J1UhuilU1'1U~i~1U ~~~~i1~1U 

L ' 9.. !L t.,. '1. ' 9,. 

iBn1.Yn1::::1ti!l'>~n~gni5't~~~'Hin~~,u'lln0u1flUuuu.U1tn1::::1u!l'l u~::::nuu11U11MIJJ.J1nflU 

.ULtlU~1fl~i1'1R11J.JwUn't~'tnrtuL~1Vil'IU1U'tU11i11~ f~it'ln~11 'til~~ni::;Ldil'l 

1 ~11iJmJniilffi 

OZ., t,. I 9.. t. 

1.1~~1nR11J.Jiu~1n'tRWufiu fl~Uui-J1U1UWuR®Un,R Uii::;~~niu1~-. ' ' 
~~J.JU~I~1 (fuyu~11U) .U1~~11il::::il1ufli~Uni1 ~iiRl~U ~"n~~~nuu~llTOU11 'tU1::::U:::: 

• .. .. t. 

U1~::;nQ't~1 "ili-J1~::;nii1UI~L~il'l Uii::;IQillnMfl11J.J~ntl1nJ.J1nfu~nii1UI~M~ ~'IU'\u,::;u::; 

• • • 
U1n~~1::;~~1R1J.Jiil'IV1l"n1::::1Uil'l ua::;~~nil1~1'ttl'tUL1i11~1lJ.J1 

.. .. ·. .. .. -~ .. ' 
2.1~~1nR11J.Jfu'tuiU~~11U flU1~n1::;1Uil'l'tvyu~L~1~1Yni::::IUil'l f'l 

't~~~J.JU~L~1n~1lfl01J't~L~ ~ilfl1~U i'lni1n11't~LJ.JU~~11 n'l 10 1n1 

26 
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• i.. i. 1 

il'nriUnl1U0"1.'tnJnml '\1.10100'1 ~ f\~tll\!1111.1"-J ~ m'l!rJUulllUilltitl i5'011Un"1.mtnmri'! 

"' "'" i,. • i.' • i. " i.l. 
0111fif\\ll m1,ll01:; ~ illl'l~biil1\J'\mj~1!Jill 011i11J 091!1 '~ i!..:~illo11i11)09tll'l '\~uu..·1.!''1'\ 11'\ tl'lliillililrA~il:; 

~1J1Nu~ Ull..:~Nu~lR11~iu~lo'\Aiu~uuw:;'\~yui!LuuMt~11vlUiil'IUtliu\JUH,luflu~~ilunua1 

L~llUii~Nu~WI'Il ~iiRl'tiilU '\1.1~1\Jtli!LUUflLnl 



---------- ---

~ 

01~U1U011N~R01~1UD~ BORDER ,U~R~1Mn;ou 
~ ~ 

'UtuRDU011N~R~1~11UI~UULUuu~~~1V , «~ 

••••••••• 

UNUtm'lill.ni 

••••••••• 

.. • • • v •••• 

• • • • • • • • • 

I 
I 
I 
I 

• • • • Va • • • 

••••••••• 

I 
I 

I 
I 

••• v ••• 

UNUOLR1 

••••••• 

.. • • • v •••• 

• • • • • • • • • 

I 
I 
I 
I ••• v ••• 

LlWtlLR1 

••••••• 
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~ 

Uil1Uil:: 

~ 

1 • 01111'lfiUILU1J MASTER IIK)[)EL 

2 • 01111"1 BLOCK MOLD 

3 . n1111"1 CASE MOLD 

4. 011l1"1 \IDRKING MOLD 

MASTER MOLD 

L L 

~~ghufl11~1~1~n~~o~uuu 

2.mm'!BLOCK MOW 

...---. 
. 

~--~-------- ~ 
I . 
I I 

I I . LJ L-f' 
y 

I 
a.mm'1CASE MOW 

flo nTlmiDfilnlfl'lOU BLOCK MOLD 

,------------------, 
I , 
I , 

/ 

I 
;:--'1 1 I r- ' 

I 
I 
' I 
I 
I 
I 
I 
I 
I ,........., '-" I - I 

I --------- ___ J 
i/ v 
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4. n'lm'llfORKING MOLD 

fllil Ol1U'l CASE MOLD 1-11Miiil L lia'\M"ttt';anlflil11-1111n'\U 

-.!1U'l,-.l \\IJRKIOO MOLD jJif~ L1o'JflUI1\J BLOCK IK>LD 

3J 

iil-l~ U1::utJtfil~huu'w 1 1il1fl'l'I:::,...MIIIUIIJUI'Itllflilll 1 fs 1 ibJ 
11111.1LdJ-.~u,-.~ '\uli'R11ohuu"l 1 nn. finlflilfl 100 n"b.. M"!D 1~ 'lni-.~U'l ufirl'1'\u'iflilfll.l1nu"l'\u 

VU'l~U 0111Mil~11fil-.lyuff~~ilUM1U 

Uil0'110'1~'\Alflil11Ua1 ~-.l,...il'\tlflo-.lii1Rfi1~1U '\U~fu4tlL~ 
. .. 

Ltfi«• LWil1il-.!1UU1-.I~R~'\~WUfi~0~1U ~il1Q'\U-.!1U1RU~ 80 111-.1 UR1RUV11tl 

W1Ufl11iiah 

~'\tJ'n11miiliLILutJ SOLID 

.. "' .. . 
ll-.!4tl Uil~fl1-.l~~ji lJ011fiOUfi-.liu-.11WilUIJ10LMIJ1~rtuftu-.11Uft01111UU1-.I 

~'\U~II11UMU1U~1W 1.7 M~'l 30 ~ 011MiD~LiU-.I 

iGJi '\MJ!!'RU~1-.!r'lu fafliil.li'\M'utiu ua1'\UL 11-ia-.~!!'w'Wonnih-.!fuuu i~ao,lj:Jm1111tJ 
. .. .. 

ljl.lll111.1tfu D1111-.!t1\JIJ1mllu1tl u'w~~ifnaaran IL1-.!t1\lil'\ti"L1Ul11lliian~LihN~'\11\J~1W 

• 2-2.5 UDUR 

'1~1\J-.11U'l10ILNUOMiD 1-11Litt Itt lift-.! '\RL,UtJiau lttuD,ft 

011fflil Lion ~ - 'J"~ 1 thJ rl'1miaui1R~ 1 fJu L~au"11i1111--1r'lu lh'li'w"bt 
.. 
•:! 



...-------. 
--~~---------~ 

~ .. 
iU~1U~10~NUOL~1U1~11~Lfft6nRt~ ~1~~~~11Ua=e1R 

31 

.. 
1MU011Ltl1~~ ~~1~~~M~OUa~lufi~~NUOLM1~0ft'~ n1Lft~OU00~1nA~L=nUOU LUu LftuJLtu 

.. .. .. .. . 
nN1~11n~iDUL~OUIM L1~1~0U ~~'U017n1L~8~~fiu~1U ~1~~~~~LN1gnftt~M«~ 

WfLinLR1 

. .. . 
1U~1uf!Lft:UU~~~1 LN1 L~OuflfliiiiVJil 1046 8~1'11 L ~ L ilua M11J 

lftU 05 L~OLN1La,~~i1 ~~~IUM11~L~ft~1WVD~NQ~~~~1U 



--~hf=---------~ 

~ (COLOUR) ~1vff~ ~~R11~t~Ufl~~a~n~ntla1~1'\Mtnul~~~~ 

~1U~t11-lM1U'iflit1V1 fill ~U9iil~~illjlllilWfi'\un111n1~fj\.I'\MII'ifiR11~l':n'1.fl"ui 1 ~m.u1'u fll~tl9i 

... i. !L !L " 

~.,aw..u!l-l~~ 1 «~n111~Hna'\~1~1~a~~"~Qnfl!l~,.,~;,.Qu~a-lR ~~R11~~~1n'\u 

. 
1. wh11«Qll1'l ~1vi!~ 1fiQVliUI'\UA11 !l-l 

PRUSSIAN BLUE 

CRIMSON LEKE 

GAMBOGE 

• • 
~a~~ 3 auo1~1nu~1ua~Nu~~1~1~ NAL~~ Tl~7 
•• 

il'fiufl 2 SECQill..'DARY HUES ln~r.10n111.1'liiU~ 2 aua~l!u'\utii>J11111til1Nu 

VIOLIT 

1 iltn G~ 

• • .. . • • 
~tlufl 3 TERTIARY HUES ~~~1nn11ua~a~fl 2 nu~ < arufl 1) 

• • 
~1M«® 

~~a~N UillJ 1 ilv1 tllu 1ilV11~!l~ YELLO'ili-GREEN 

lh1~ UillJ 1ilV1 1llu I ilV1Ut'J BLl'E--<iREE:.I 

lh1~ UillJ ,j1~ lllu ,j1~ .... 11~ BU;'E-VIOIEI' 

~ .. ~ UillJ ,j1~ 1llu ,j1~~tl-l RID-VIOLIT 

~ .. ~ ualJ ~~ 1llu UMi>i'J.I RED-ORANGE 

L~!l~ UillJ ~~ 1llu ~lJI ml!l~ YELLOW-<:lRANGE 
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... . . . 
i'I~'U1~~,a~ ~~~~fl8Q~1~U1~~L8~ MiHLiun~n8U1~MU~i1 

• 
(TRUE CONI'RAST) it~AH'ttlfl 

iilm&:ru ufiu iil~ll 

iluA~ ~11\J iiLUU1 

ii&M£'1!1~ ufiu DU'l~ 

il'oi~ L!ffi!l~ ~rhl il'U'l~'-11~ 

iil&i'IU11Mfl!l~ 'flu 0 . iillh~UA~ 

:f11lu1 Qr'i\.1 aliA~ 

' ' 



11111C::1Jel-lll TONE OF COLOUR 

"' . .. 
'LU1-Iii'1liJ1J6-ii\l',Y-i 12 i\l'UU-166nL 11u 2 1'110 911Uif~11fl-lilfltl11fl{]ft~ 

1 .11JO:::i!JU WARM TONE COLOUR d1uilti'Lmt111JjlnlU'I1-I iau Uil:; Au 
~~~-~ u~:;ufi-IUJ-1 a'LU11~1:;06UM1U 11~6-1 11~6~ ~~ IWM-iau lufl~ 

. . 

iau I'LU1JJW:;0uJ:;n6UM1U 11~u1a6u i1JL~u1 l1~u1un ~~~~ lu1~~~~ uii:;IU1-1 

" . . . .. ... 
017n~111JL1J1'L~LHU1~L,!l-1§~5Mi111fl-ii\l'ftaNi1~6\fi'L~ U6~~ 

iu'Lu'Lun1JaanuuuiMgnfi11J1fiQUJ:;ii-I~A6-In11 lu~ii:;I~~~'Lun1~n,:;fu'L~L~ft1<UJ~n 

~lUI~!lUNu an~fi~~U1~-IiM~~n11ftuft11 ft~11;6~~6-ii~~'L~LhRft111Jjlnui1:;6111JD 

1.11~6-1 lnua~ilfi'Lil ili1~iii11J1nni1~n, I 'L~ft111Ji1fi'Lii1Li~ n 
ft11~i~'L~uii:;L~U1~i1191 u~n1IL~I6-1eJUinii"''UM-I~~~jlniau 1iu 11B~LUil11wQ~ '~ 

o L ~ " 

IL~6-IIn66Uini1Nui'LM ~ii11J11nn~'LMjlniWW-1iauuii:;Lfiu n1L11181UHuiLRD6~ 

.. . 
11~Wul1"1 ~LftuiMi11L~D-I~jn'L~i1 Uil:;ift'Lilni1 U~L~BU~Lfti8~11~Uuift~ 

~1JU1fi'L~i1 ui1U~iU11~HuiL"1 ~LftuiMi11l~O~Uii:;UU~Linni1IL~8~ 

w.iui\11111 t1'~1.t'B-in1180nuuuft~'Ltll 1 M#e~i1~M'Li ft1~'L'Il'Urtul1111 utid'l.t'e~mli\1 

L HIB~ ~ flu ft11'L .U~Nulft~'!BI L iAI 
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2 .llufN d1u111oc::iau~'\ntnlJJpntuu,-.~ ~ulu i!lu ut~::;lutmwiliflil11 

'\ nfl11m.i1::"U'\ 'I~ LiiUil::jjfiA1 m::\tum:: L Il-l i1l-l '11 1101::'\ nfl111m1J1 Ui! •Jn1 1 L ;laull,tltli,Jfl n1 1't.'U 

llufl>~'\utl~1WJJ1n , 'l::n~'lnJifniau uRo1'\u"'uu~1oU6u ~~'lnL~1fl~u'\~ua::~LMu a::~fl 

a.il'u''u® LM'Iu1110C::Lllu '\nfl111-lJifruiutN u1f>~u1>~ L;J!JUil-ruLMihlu 

il~-lL~UimU!IU iltnL:ruLtMI~'Infi111JJpn liU11Lfiu '1Uf!VliU11 fi~Lllil!luillllmn ilL-.11 

fl11u0fiUOI::fi11JIL~UU 

. ~ 

N~JJILLllil'!l-l~Uii~~~~'\Utl1::~1wAL"1~ ILfiU1LLMUH-liU ~-.l~a§n5WinB-liLfiU1~-l 

LLilfl-ltT-.!fi11JI L ~mjiJ~11fln'lfct-l 01 L tl.,UU L i!UU~i!11JIU1fi '\tiumh-.1 L 1011'\U'\ItNQftiJf111Wfl'\il 

iiL~U1Lllii!J-lQ'I::~fl~ilaJJ ~-.1Lnui!UM-lfi11JiliU1Un1::M1~UOI::tl1~7UU1-l UOI::il~tuliL1U1U~ 

5 .llolJJ L iM!ii'1M"'1nn11NiiJJll L lWtl-.11\ullufl-l '\ U dfu~11JJUH-li'r'ln111Jth-l , 

llaJJttMI~il~tlUUil-l!J1~V'1AJJ1nflQfl ua::ltMI~'Infi11JJB~U 1fiULIIW1::IaJJUfl-l Ia~ 

6.ll~1-l ~Ll~fl-l~num::'\un1~1-lNuU1JJI'iuliLlWtl-l fta ~1-l~Lfiull 

un>~fi11JJ'1i~~n fi11J~lln~u fi11~L~u.nau~ ~1Ull~1-lllfl-l ~Uilfl-l~num::~tl-lftllJJLiu~ua~ 
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---------~ -- -~cr._~---~ 

1.011111um 

Uti~ + I ~fl~ = ,j~ L \J'SutJ L ililflU Wit 'I + fi11UJ 

= fl11una~,~~a~ 
Uti~ + ~~~ = ~1~ IU,UUiililflU fll1~~n + fll1~na~"U 

= fll,unfllfli~ 
Lllilfl~ + U'1L~ = I;!Ul 1\J'StnHililflU fll~J + fll,un!l.,.,.U 

= fll1~~i111 

il~--1 

1 \J'Suu L iluur'lu 

1 \J'luu 1 flwrfu 

ilutt~ ilL iitn 

1 \J'Suu 1 fiwr'lu 
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g 

3 .i!l]l8l!lhla118fi!'filR8ttTU1iifn 

I.iiLnilil'l 'llitt11~pnni1'1'11-li! i!tt'li! eiitn~J fl'l'\M~liULftuti'M 

ft11~1'1~01 

2.Dutt'l '1Mft11~Jan ~LMU 1i1'1~ ~•~u U1n41 ua~4'1 

3 .atl'-u® '1ntt11~iJn tlfu taw.NtJ llutN utf'IU1'1 ua:::iiaifRv 

4. a Lilu1 'lntt11~4ii'n il'liln 01-.ru tt11mrt'l tt11~~., 

s. aot~ 'lntt11~~irn 1Dfl1tt i1 L _,'~ ;iu uiu i!Mit'l ua:::!lufiu 

6.Sbh>~ '\ntt11~~'1n lltt1'11'1 11'1i1 'Uhiimiu ua:::ti'uifu · 

' 7 .il1111 '\Mft11~"liTn LU1 il:::fl1ftU,i!fl3 L '!UtJiflU ua:::L!J8mlfu 

s.iltt'l '11itt11~jlsn §n4u i1'1Ltli1 ua:::Mtt» 

9.ftflfl'l '\Mtt11~Jftn L~il~'lil 1'11flo1 Ui~-.'1~'1 1001 

l.'UU1ft (SIZE) 
~ 

-ilBilU LIGHT V~ ~:::fl'l'lnui~1U1tt'l~ 

-ilLW DARK VALUE ~'l'IMUi~ilW1ftL~nN'I 

2 • u"nntn <WEIGHT J 

-Domw.a:::iliflu (WARM TONE OOLOUR) '1:::11'1'\Mu~Rf'ilriie L m 

-!h UuUa:::a L tfu ( OOOL TONE OOLOUR) 

3.ft11~Utf'IU1'1 (~) 

-iliflu ~:::fi~'IMU~R~Utf'IU1~ 

-DL&u ~fl'l'IMNQ~ft11UU~'IU1~Ui'l 

4.ft11~il:::fl1ft (CLEANLINESS) 

.. ' . 
-«1111 ~Vf!'l'lflNQ~il:::fl1flfli!tt 

-iloflU L 1lu il'l11h'l (IVORY) '1:::'\Mtt11a.!Ja~ili1:::fl1MI1 
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38 

5.ft11~un51U (DIGNITY) 

~ . . 
-~LM1 ~M~1MU~"~U051U U1L~0~8 



; d-

• 
'tJ'n'ii 3 



.. .. 
mTo111-HIIUILUU (Prototype) 

.. .. 
fiuuuu~~fiD~~i1~fu'~'~n11uo~~~~ ~,~1nM~auouiuauhumi»MA1 

• • 
UD~LUD~Ufl~~U~l Casting ~~n~11U,~Lfiu~fio~,~1An11UD~,~~ 

~10u/1 011~i1~UUUU~RO~UU1U,M"l~ni1UD~,,~L11RO~m1 A1U 
~ <( t. I .... 

LUD1LfuA011MA~1UD~L~ORui~OLN1U~1 

~~u1~~n11n~1UQ~U1n ~1U,~~~~~~1~niu ~lM~1unau,u Fonn uo~fl~~ 

1~nauua~~1L~M1~i~ Ltu M1~01~Uon LiwN1QUU0~1~flu1nNiiA~~ ~RD~1Ani1LiwN1uuU 

• .. " &.~ Oi11>1A1UOUUD>lN"A'"'"' 

... 
(Prototype) ~~UL~U1 

L L t.. t.. 
01M10111~11~AUUUUM1U 

.. LL 

VUU~l~LAO{aou U~>ltl1U0~1-.l MiDR0~011,nrioUU1~U~~ ~~fiUBU~1UN~U~Ml1~~1il 

LAOihuu, 

n111wa1 RiiDM~n~M~11UU~ t1H1Un111nu11Uii~L§UMuo~uu u~~n11iMiUA1uo~ 

U~MLiUU US~ii1U~1U 
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g 

UBVRL~u1nu Mold making and Slip casting 

. .. . 
"iaM~~a~n,~§n~uL§n~uUau 

.. .. 
u~~n~~~L~a~N1UVU1Un11N~"au1~gnAa~ 'una 

• • 
nl~LR,a~~AULNl~~l~1UM~lU,3;1Uhu 

• 
Ol1flUJU1Mu,3 Slip casting 

L~011fuJUN~~uuwa~ f~L~~UVU1U011U~" 
.. . . 

~~~L~a~al~ULRia~~n7ft011ftl~W~ 1 ~~~~ 
.. .. . 

,3n11fiUJUQL~~'~u 
. . . 

~OlU~ntil~n11L,UUn11~au,uul~lLft,a~Lft~auAuLNl A~u~~Au ~~~ a1!1~ 1~Au~M~An . . .. 
~1~i~l'll:lfi~11~~1UL§n 1 · 'ttJ~ll~11~-l~llit 1 ~ifutJ~UI~ iln~''li1ftm1WJU1MU,l! 

S 1 ip casting 

.. .. 
flutluuw~m1iluJtlthu"lB s I ip casting 

n11aan~uuu~~ ~~~u1n1~'un11aan~uuu~"~~~11u~ ft11~~M~ 

~~~~~~~ti1~D~ uaan~uu~ia~R11~AM~11~a11~ n11aan~uu~~~~~~~ti1-1D~ 
.. 

'U011UQfiUQfi~~nuQM ~~~LW1~L~1~~~~1U~L~11Qftlati1~L«U1L~~ LW11~U 
.. .. .. .. .. . .. 

tnft11~i1U~l~ 'U011L:afliaQuftn ~~~m1~fu,~fu~ ff~~~8~fi1~i~Qn'~ 
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--~bJ___________ • 

L 'IIU 11fl1 
. ~ 

a~L~1UiBBOUUU~fi11~~~~U 

u~~fi11LMru~aij~~1nM~1U 1 n1~~1~1u 1 ~1u ~011R~1~1 ~~Lfl11~~1 D 

0110~016~ ~~Lia,M~lf~uQ~~uy~ U~~R1~~fl11~la~011~6~Ri1M 

•• 
LW11~aufl1'iiL11 

uQRaa~1~~la~uQRL~~~~1o 1 0110anuuu~~~~~~av1~0~fl~la~,MaaMRia~~uu1u 

o11uQRuQR.r'iLrmhu 
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--~~~-------- ·~ 

42 
m'lll'UtJUflani (llo ld llak ing) 

~ . ~ 

n11n~M~il~~1u Ceramics~ L11~~M,1nAUuuufliM~i1~11'tu~ 
~ ~ .~ 

111n n11ll~Mmi~il!lnLI'IuotrMll::'l.wV , 1M 2 m.h~ n11ll~wui!Aual'lflllrriWLiil!n 11il~n11ll"l 

II' ' • L • L L 

~w'llnl'lftn~~1nni1~UL~v1 a1•1nu~a~~ ~,~~u ~~il~1nni1 a1•L~ Rl ~~a 

~ntufflti fuadrtu~uuflL11aanuuulil'l~ 

iJ 2 11UU'\11li 1 
~ . 

!.Hollow or Drain casting- ibJMuilAI'Ii!'\Uil"m1'u~ii!lUdfU'illiD'!tia~n11 

'liil~i1-lll1V'I.u L 'tiu u•l'lu 1 ~llanu, ft L ~!l1J~; urhU'-1 'QI'In1u1t1 n1~111~fiu'Ui '1il'1 n11l1iio 

2 .~M~"miiJnl~il~ (Solid casting) 'I.UI1trtJ004']i1~L~ilUUdl'll'illrl1 

tia'li1~~a~uUtJ Lw~~1tJ'I.uuUtJ'\Ii'L~ uil~ohuu:ianuQlJ11il-:Ju"l os 1 ip ti1v 'U.iilm1 1 n 

S l ip ililM10UUtJ 

fllniil"m1\miitttfu (Solid Casting) 



• • • 
{Prototypel~~~~~~uu~u~~~~~nua1~ ~~R11~nu1 JU"1~ 1~uu~~1ufl~~~,~ua1 

• 
~~1u011M~UU~~ ~U1RVLWU~UM~1tl,UUUU Ui~d~lUIWB 

r1'uQU'II!I~~u 'Wiln11 1 n slip M'!a Dr a in slip van 

•• 

• .-

. . 
'U~UlU011n~~fi~1~LnMfi1~ 1 n1~1~11~fti 1U1Ufl11fi~U1~~ 

.. 
Au n11L~an15n11VuJtli1~'~3n1~R 

~ ~ L I. ' • 

Jtli1~~U~U~A~n ~Ufi~6~U~A~ 01M1nU13n11UunL~1~~~~~~~R11~1,1,U011U~A ~~ 

R11~R~U~~1 ~fi011ij~Lav'U~1U011N~A Ui~~MaMn1'U~1Vfi1~ 1 1Mua1~1~1VLUuhu 

1RV011LWU~U {Slip) Lml1 1 i~,\1 
' ' " L 

UUUUil~LfiUi {Mold) flilR11~111U'f1 'bin"lf1'ul.l1Lil6tl~llll 150 ibnuih ufi,Uilll'mlU 
. . . 

Deflocculating Action '1110Ln~a1~L~VUd~lUL~flj~natil~U'IIiMilV ~U\Uil~~~ 

ilu"m!j'utl~lllltlau'!h~i~ ilu"m!jtl~llll 4o-6o ~ 1twu"mlln m1ilu"-rftu~llllfiau1h~~'w'l 

W {Slip) ~~1,U011U"A n~ll'L!TVL1i1,U011Al0UH~ Ui~ftiT--~MH411fD1iLntl011 
• L I. L 

Mfi~1~~ Lav~fi60111R~~6 Ui~ 011Ufi0ll1 )3Q~~~iT~M10Ui~~L,11tlnil15n11fuJU 
• • 

1RV,UUUu!OJU (Wheel throwing ) M'!a13nl1!1Ul~Bu LUu 011~ (Coil)011fuJtlth~uiltl 

(Jiggering). 
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r'itJ Slip Meehan Ism lribl 

Deflocculation ~~~~ Protection of Colloids ~u1Un11~~6 (Casting) ~~,~Nu 

av1~uwi~~1~ 1M~,~~ Body ftQAuuuu~~~uuu 

• • • 
1MU~~~11UU~1 n11~~6~~tl~n6UM1~ n111~~~111RDtl~~1~~M~1U 

il>~11.l,u Body L~D,MLilM s1 ip Mfllllil~,Un111'lliliil'1~ 1R~,w"utfwl1UU~woufl'1M uil1U"l 

• • 
Slip 11.JL~~-I,UUUU Plaster (Mold) i~~~nR~-~UDn,u1~MU"l6Bn ~~~~ Flocculation 1MU 

~ .. 1 I 

Calcium Sulphate (CaS04 2Hz0) ~1nuuu !l11~~1~B-II'Iilfllmi~~ri6iil'1ih.H~€/UUUL ~ 

" • I I 0 !I. I 

~Ru"lAu (Slip) Lilell'lilflfMiL "bdl!l11~Lmlu1 1n1~rlUu~~~ ~LLlf>~ih.H '!6~ 1 ~"1~1ntlilD~,M' 

Set l\1~nllj~B-I~~~B {Cast) "'~UM"'LI~~~I\1 LlfnUBU L11~1m1tlLL~Bfln~1nUuu'tli fimLfi"',U 

~l'lilfl~a"'~1M 1 flU BU,MLIM"'LI~1~~"ll''ifl~1tlL1'11~ULI~~~I'I1L!l~6U~ifl~"lL~"'JY 
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.. ~· 01To1TNiDrimuiltn (One - piece Mold) 

.. . 
(llo I d) ILtJUibJ~ L ~u111\J'\il'i1 L t'fuibJWmlMm'l'tM~1m11 n 

1RU011U~tJU (Prototype) ft'tMai1~La~Liuuiauua1 ~1~1R1uayLMa1 (Potassium 

Soup) '~NS~Nuu~u IL~~ft1~L~Vuwaauft11 ~-n1R1UILU1~S'lM~1an'\M ~iaa1~'U 

L11'1::: 

;a~1SYLMi1Ra'tu i1Uftnft11~~~a~fiU!Luu ~NiRD011U'lfiU!Luu'tuNQ~Lt'fu!LtJU(Mold) 

chtiww"bitlwla~au Mufl L 11U~'ttlllanfonkn'l Mo I d) ~~'l'miuu~nt'lu«11LtJU (Mo 1 d >~'1 
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____.u ________ ~ .. 

~ 

01:; d'Jum11!U L tl~!l-.1 
I .. 0 t. 

L mJi11il LA!li"'lmhumi'r.!" lila 11ufl11-.!1:;ni1~9Nuwtl\J'tlJ'riuuuu 

oL 

01~1nflilliLmJi11iiLfliliil~'uuuuflriUil!lti1-.!~1~911:;t~ "':;~~'~WB-.Iil1 

01~L~iuflutru1-l,!l~~~ 1il,Wuutli11iiLfl!l1Ufi'-IAU~lUO::UUU~Uil:;~flU1UU1!lilO Uil:;un:;RU 

UW!lil0"110~W 

'iwe~~UU~Uii:;Uft~~ LfiflflUUU~1ll,liL~il,Hii~L1-Iil1fl,in191!lU"':;nafi~WililO 

(Dryer) u~wL~l!lu,uua~ UR!l1~U,Bu1~ti1~ie~~~tl"~Uflfltl1~1m 1 il1~91U 

uH~<~unffu~,,~eu~u~ 

u:lauuu 
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--~~---------~ ·.=i 
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' ~ . 
iarinl\lM'IIill u'flu < 3 'flu > 

• ~ ... !l. 

'lum111~1uuu~nc.nnni1ml>~ilu BT'I L tJu 3 'Bu ll'iviJlnnil ihluflvu'lu 
• ... 9.. ' 

nTlll'li'l~~ulniJl nni1~'1i'ilu 1 ~u1 iciJ,.110ll!J'ilui'ri!mn1'u'!u'tM"uri N~f11!tlmt11:; t.rm IL 'lr'tu ti'1u 
• • 

mull !llUiil'llrfulfliJ'bl '10l'1 ihlUflilU011l1~-ril 



-~---- "~--j 

1.uti~iuuuuaania~a1u~1~~~a lliv U1nn1L~~n 

2 -~~iULLUUiN'lU~U ll"'B ~UU~ 'llfililRtlu1BU~UU-l'tl 

3 .tnPlULLUtliilU~IJjilit/~iN'IUftU~l~ Potassium Soap fl11111\1il1U 1flt'l 

-;uniliULLUtr"l:::<fu L Ra'IH'utl'\ 'liliCJ~ClBM"l::; 'WfiMti'uti'uuuu 

... 
5.~~~~tl~l~LAB1 U~1Lntl"1~1flillil~1tl'\uuvu~nu'ti 



I !1. .... .. .. ... .. t. .. I 

~Nui1000 OOfiftUUUU~1~~~UU10 U~~~1~0~UUU~~tuu1n M1ufl 

~~A~Nu~u~Nuii,~L~uuiov 011U~~~1~0~UUU~Wft0~~fi1~1~ ~ 
. . . .. 

io~lULnuL/ufluti~ftl~if 01~nLnu~iDLiVL/uuti~fti~ ~~'~ 

...... .... . .. . .. 
7. ,~oioft (Key Lock) il'"m1\Jffftil.niihl'l!l.i .r'I\Jil.niiufiillfoiUi1 L is'"ll 

.. "' ... . .. 
~wn~ilO~tuuUUil~ Ui~~~0u~,OLft~OU00~10NuiM 

a . t11~nouuuufiuu 1n~uu Ui~1M1vu"r..t,Jfl.WuuUi~., L 1lllihull~ 
.. ... . .. . 

OOM~ilO~ "ll1ilVKN1V 1 ft,~~ Ui~~~ 

~ . . 
9.NuuuuM1V~,01ilQftU 

IO.NilUUUtli1ilLRB~Ui~l"llH~'UWuW Ui~iuuuuftUu1n 1D~Oi1UUtJi1il 
.. ..~. . 

LRD1U~~«l u~~~uu"Kia~~Buoon 

ilO-.Jtu "ll1M1UU"'1il~nuiui Ui~ jjil~i1ilL,.Di 

•hunu ~a ~ljifU'IIrli 

• •• 
(Key Lock) fi~Wit-.1 

... . ... . 
L ,;m;r 3 AailuiiL 11u 

12 . naMill.r.ltt~ 3 fi'uao n~10.Wuu ''li'IW ~"r;w""nm L i!v~1fi , L «Mfl 

ill.n!M1U,U110~ U~itl L 'li1M8~ Dryer ~i!lR~UMM~ni1~UH~Ui~ 
• 

u'lfonan'mJllmia~ (Casting Slip) ~oiu 
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--------~--- -~-----.----, 

• 1JUtlii11Lt18'l 

IITIJmll1!l 

~ . 
111~1001'lLU1 (Calcine) ui~ 

~ 

Uil~ln~a~ll 1t~qA~~~a~ttUII~it1~1~LR0 CaS04 .2HzD 

. . 
'lUU'l~L~~1~unfl~~M111~~'l Uil:::fll.nrril~--lM111Ufl'll'i,}it'l'l~'l1'U ll"l 11m \N'\RJ 

• • • 
~-.l 2 UM~-.1fl0~1~11nu Gypsum ~~~10 

U:SSR 

ihu'lufi1-nl~Ll1l'lill.nn'\uu~Ll1~ England , USA ,Canada • Frence , 

uirru~ (Gypsum Rock) - caS04 .2H2o ilu""lmln1lHilQil (M .w .=172 .8) 

= 79.1 ,. 

= 20 - 9 ,. 
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~----·~d 

Gypsum Rock L~DU1Ufl11LU1A1 (Calcination} n~~ 120 - 180 

D~~1L~uL~V~ ij~~1~LRD~LU=vuLnu CaS04 . 1/2H20 ~n~LuQu M.W. 154.16 

U.VnihUU1:::nDtJ 

= 93.8 '!fo 

= 6.2 '!fo 

-• L ntlilLLn~ CNac I) 

~=--··-- ______ Lfl~il'l~ <caso ... 2H,.O> 

-· - --- - ___ ! 

I. .... I, I I 

OOuu'lJJ1'1m•liJUtlinil L fiD~8-N'lJJ1i1~ L ;b}1J<tfiill~~flU1flfh-l 1 L 1fu JI11V 

It .. I I 

~ flu a&n'mvM 1 lmmu 1 ni&4Ril11n11l11U'\tnjrri!Mm1fl'lU1 1 nla 1 1lu "4'-m'tt~u.lltl111Lm::: 1 a 

fi,.'1U1 L n:la L 1lu ~-rn1Mil1J111~1fl1 ~..m1tli11J111il~fl11a.l 11iV'! 



--~~--------- • i 
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' L ' 

~RQ~~,~,un11~~fi UiUu~ (Gypsum Rock) M,DLn~o~ UijR7n1~LRU 

~~ CaS04 .2H20 (Calcium Sulphate) U~IUVDuM1V Jow Crusher (LftiD~UOVDU1~MV1U) 
I .. I I 

U;1UDVR1VLftlD~UDV,HL#ni~DniUMU~ (Hammer Mill) u~ltlU1UR1Ufi~Un1~UU1~1~1La~ 

~11V~~LB11tlA1L~1(Calcine) ~~~U~1W 150 -160 0~"1L~L'V~ ui~M,DLn=oq~ 
. 

<~:::!tlllw Form 11fu CaS04 .1/2HzO (Calcium Salphate hemi hydrate) u~ltJu~il~ 
t. I L t,. ... I 

L 6v~!Tnn1'~MU~ 'tl'uil'I~~~1Vni1'1'1\uL 10 I '1111~Uuti.JM'!O L nllo~~<i:::QO UI1'1U I U11~~1U~Itl 

U1Ufi~Un1~ (Sive) # 180 -200 1~V,Ui~LU1U~Un1~ ff'I~IR~tli1~LRDi fl1'!vni1 

Plaster of Paris 

uiOU~M'!DLnllo~~LDoU1Un11LH1~1 (Calcination) ul1~1uQuu Form 

1au Calcium Sulphate hem! (1/2)hydrate L~ Calcium Sulphate ftQ 1/2 ~LilQi 

~o~~ Hemihydrate ~111fi~UU~Lifu 2 Form 

1. '!ril~flLau & - form LflR'I10011LH1tf1iJU~'UU11V101"flilft11~ikfl 

~~ni1 115 D~ft1L~ilLiu~ (238 o~ft1W1L7UIDM) 

2 .~fhau - form LnM'I10011LH1th0U~ M'!o !nlla~'UU11U101nft 

U~~~~~j~ni1 100 O~ft1L~L'U~ (212 B~ft1W1L1UinM) 

uuu & -form Lau1filttflL11'1lLolithlu iltjlllfl1'11M 



~hl~---------~ 

il 2 tJUM 

l.L9n~'li"~'rl::: (Periodic Pan) Lt1u~'1Vilil ~ft11:JJ,U~111 

2 - 3 ~ L11u'l3uh LLI'i1l'~,M..nlml'l1l'ou 'll"•haa5iltoiurh~ti'nonru~,m 12 'lj9l 

" . " "' ( 3 - 7 :1J.) LLiL::ilft11:1JifmJ~11LL 8 - 9 U1 ( 20 - 30 em.) '13A"1M1U~ fl!l~'ll"ii'~ 2 

.. .. • .. t. • t. " .. • 

R1~M1UNu A6 A1R1~LL1fl'lnL1iL1U1U 3 f11:1J~ '\nft11:1J1!lU 120 B~"1Lni!L~US LLiL1L~UUitl 

~1~8n'IUHU~ 1Mu'liR11:JJiou 160 o~",~~~~~~ua ~~~~a~~auu1W 

.... 
~5Uft~UU1MLLiL~ft11~ 

2.Lfi1M¥U (Rotary Caiciner) Lt1uLfi1UU1M'I~1~fl~!lfli~~111 

9 - 10 'lj9l ~~fl11'11~~1U~iL!lML1iL1 ~,J'1:1J1nU~11LL 3- 5 18U/U1fl i1:1J110 
. .. 

U11~LLiUutu M~!l Lfl~8~iMU~11LL 8 - 15 ~ 

L iJutflqAufl dliiNiL11iL8uifi'~1nn11'11"lu1 1 ni'BJiJ il~~m1 L ntl its LDB 

Ui8UU~il Li1:1J1U1L~!l LLiL~i8U'IMu~~LMUitlKufl 1MULLS~LLMMfi1:1JD1~11~ ~~~ 
I ... 0 ... 

L 0:!lLLM (NaC 1) 8Ufllh'rl\ruu ;bufl L iJu L flA'!l~~flflfl~fl!lU L ffwlil'n81)11Uih~ 
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tL=~---·~ 

. ' 
n11U~Ln~a~~~1,n,un11~~~uuu~l~L~ofau ~tRa~u1un1tu1Un11~1~ 

• • 
'~talM1MUU11ft~1~111~6Uu IUu ~U lnM~11U 1~~1n:a1~~~'Uin:6~ 1MU 

n11U~lui1~M1uu'lo1~fi1 U~MH~~~~ n1i1~M1UU'li~M1HU~tl~ w1n1n:a1~flu~ 
. " . ...__~. . . 

uuou'u1nna~M~t~~t~1u ~~,~'~MUttt~1~1Muo,~~,~ ·1M~~11n~o,uqe,ou 

. . ' 
U~1~~VM10~6~filU~1~~t~6~~1U~ltlUHU,~UU1Rin11~11U U~ltl1~1~1(Calcine) 

t. .. • ~ 
fl~~ 120 - 160 6~ft11~~~~U~ ~6~1n0Uftu~ltlUM U~1U~lUN1U~~Un1~1U61 18Q-200 

1MU~B,u~~IU1N1U~tUn1~ 

,UU1~1~~~~nUBU 111~~~~6~ltl~1~161Mu660U~1U~I~B~Mltl 

tWfiflllmtJil soo - 1 , ooo H~R11 ~ 1 ilmt 1 ~mr4'ftfl11~ 1 ~H8nltl 

• • 
. Nll~fi1~U1mli1~~1WI'I~~ I 'lhfi1'~U 10 lf~"!Wmm~l\u 

I o ~ t. I 

0111U~UUSfi1WUO~UuiUMiHLn:o~ltl1~~1~1~61~~6~H1U01~1N1~1 

(Calcium) liiu'1Bonltl 1/2 HtJ ~~~lnl'l,u1JUt1~1ill~!rf 1/2 HtJ tf~il~nl~ 

CaS04 . 1/2 H20 

120 - 160 Mftll '11i11 ii!Jil 
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- JL~---· .Cm-L 

• 1JUtlil1il Ulll1 

Ryhydration 
~ .. .. 

~~~n~u1n~~~~fl11~1aufiutl1~1w 

tl~1lll 

.. .. 
~~L1i1~llM~UUfl1~~U~ ~ 

n11ft1~~~ni1M1U 1JUtli1ilLftDi~~~'n'U~ftil1M01~Lft;D~~~N1 Liu 11~~1ULft;D~ 

~~ 11~~1UN~ft01U~1~ 1MU'~~ Mold Production 

~1~ (Strength) fl11~fl~Duni1VUUi1ilLftD~Du~~ni11~1~~ 
. .. 

1JUtlil1ilLftDi1rntril ... 
n~'U'u~1UAITRM ~i~M~DJUQU~1 , 1tl L~11~11fl1gnni1 

--
/-- II I .. II I 

' ~tlw1ilLftD1L01M~~~'~'U~1UI~11nflilU1~L~Uni1 ~ M~D VU\Ji1il 

I~Dl~ n1M10L~Ui1ilLftDl~MinGD~M ~~~~~uni1 1JUtli1ilLft8l M,D UUtli1illftDl 

iJ11ml1 
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m1 1 t'ftrfmn1Jutlinil 1 t~ai 

U\1tl~1~Lfl8~~io~~1~'U011LMutOY18U1,~nu'lM1aft11~fau nau~~~ 

itl'U~1U LM11~~~~MVuu~1~LfiOiLaa~~1M ~,881~Ufi~1~N\1LD\1nounau~~~tl'U~111 

1MV01~~1~~a~yutl~1i1Lf1Bi 
• • 

~~ftft1~fi1~108101~8Uu,L1m18U 1 

• • 
1ftVL~M1~8U1~D~,UQ~Nu~~fl8~1~ft~1~L~~~~ ~~iutl~L~Ai~uf~Niifln~n o1n1~ 

ft11~~~ f~n1LMutnti1~ yutli1SLfiBi~~801ALav1ft~1VOi1~6u 1 011LMutnti1 

~~1SLfiBiL~~~~10 1 ft11~~~11~LMutOY1L~M1~'MR ~~ft1~~~1nuou1~tn iu 

M»~LMutnu1n111~~ n1M1nL~iuiLuuRft11\~1a~an~wa~ 1fRNun11~iU 

yutl~1~Lt~ai~11,M1VQ~n1~nou ~ft11LftuiiU1u1nu a 1Aau uRn1 

U11,M1VQ~Mi1~~nUa~Nuft11~tu L11~1~110Lftu,nM1ii1ftU1Uft~ 6 L~OU n1~1nLDiiitliM 

L 11S1~110 L Mui1'\ud'~1~~U~::iJ~1£1tlf\lft11~iuiti ~~ L Mui1'\uflull'~a1~ L Mui1"'1tiu1u!f~ lil 

. 
U1UflL~1~S~ ~~S1~110Ua~Nu011LDa~~1M~~1iiLfiBilMLDiiau1~A 

• 
~~~~n11LfiuVuu~,~~,.oi,wn,~n•1~ivuu1n , M1v Lttu ~~~niNuLt~1L~1 
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_ _lL. ____ 'A 

~ L 

fenf.t'm1\Jn11ilul'lfi~1U Casting Slip , Jiggering 11ml'-1n1Toli1>1fiUutru Modeling 

N~jl~~00~1~M,O~na1~011'i~.unun,D~ ~~0~01~UL~RUH,U011Ni~~1iLjj8lLnu 

BU1~1n n1Ni~~~ nia ~un~R11a1U ~a~N~LU0-I011U~Iu,i>~1U LUu 01Q01T\i 

.. . 
LnM~O-l0101ft (Air Bubble) 'ULU8UUtli1iLR01 

,ft011Ni~ L11i1~110ft1U~~1iLI!Ol'Rn~1WR~B-l0111R LUu 

L 11R!l~011,11LLtru~W (Mold) i1~110~Mu"-J'\jt'iiwc:: L 11U~1u,i-l1U uii:;'Uitls~m11!11~Uff-l 

cstrenghtl~1nannNa~~,u~",,d~1nni1yutl~1iLRa1L§nuauLtu ~i casting slip 
.. 

uRn1L11;a>~n1,,11uuuiuWnl!11~uff~uni-l nuR!lLL1-ln7l;u~n11!tf Liu ~un11ilu1UR1u 
I !1. t..t. 

Jigger nNa~~'~R11d~uni1yutl~1iLROlfnnUOV~~~UNu1!11uA!l-l011~D-ln1~U-l1U 

~ I I ... " 

~1!11d1U,U011Ni~~1ill!!l~LMU1:;i~LM~~01~1!~8~LL~1 n~R11d1U011Ni~ 
.. .. 
~~~R11d1UNi~RMR~~n 

Water Cll"ll /0"' 

35 

40 

Plaster/n"' 

64- utl~n 

so - uft-1 
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_1?------~ 

Water (u"-!) /n~ Plaster/niJI 

42 

50 50 - liau 

54 46- limunn 

011UUUUUtli1iL"a~ tl~1au"-lfl11'Mwo« ;~~~'Koan1~n111~afl~fl 

L,UOi1 Normal Consistency (fl11~LMUU1 , Uu) 

~ . . 
Bl~~~U'~'U~~~~'il~iliLR'il~ 1 ~~~~1nQ011U~A~1~1U~1011~~1uR1~ 1 

• 
L11i1~11n»Maaunauu~1u'u~~ ,~aawf~ 

• 
L~UK~L~L6n 1 ~uQaaanijutli1iLR'ili~1Mii'tlMia~1Da1tlLM8U~MlUGOBu~U1UUU'ily 

fll~iliL"aiLIU~~JlfOilflOa ~i~OBuL6n 1 uuay 

2. 'UUUtliliLRB~N~Nuu'l uauuuua1iLRBi,UUBUL§n 1 Nuu'lLiU~L§n 

UBU ~ih-4\J L1il1 011JUt'ili LRBi!l'~'1aiL ia~IJIIIII1W 1JUtlil1i LRBi~na11'1 (Set) n1U'U 

• • 
0110a«1~~LOM~1U,UL1i1~0~M ~~~~~NiuNuu'lL11~fl11U~il1iLRBi1tl'U~1U 

59 



~ ~ ~ 

~fl1~~~~,u~~ua uuu~WM,~wUuuu ~uu~,'li~1ulM~iuau~~~flQfln11~1i-

l.f~~,Sfi1~fl~,UNSU ~1UU~OUi~t~11S1uflL11L~~n,n 

2.11UUUtli1SL~o1i~,uu~d1~U1 , ,~,~1iL~o~~,uu~ M1H ,M 

U~~101~1,tl\U1uLiQiUD~tli1iL~8{ 

L~'!w'i' 
~...... ~ ' .. 

3.1~fl~U,MU-1Un1nL~1'tl,U1uliQi~~~i1SL~~itl1:U1W 1 - 2 U1n 
.. I 1.1. It, o I. rf 

~i1ii~~1~L0Un*1Nu ~1~,~fl~U1~1fl1~LU1 1 ilnun1~LieLi~,~1iL~D1~1,1 

ui~Lftun111a~e~~,n,~anM1u ~~i~n~flUtML~1~'1,MRR~~ ~LDMMiBL~~ 

01L11flUUutli1ii~Oin~U~~U~10L~1'tl,U1uLiQiU8~1SL~Oi ~ 

n~,MUutli1SL~eiLftunou ~~O~UL§n 1 Ui~ODU,~ 01M10L11Lni~'tltuu~.uftLftu 

OOUL#"n ,~ Lde,'liu~~,Mil~flU~'I2Juhi1U s1ufln1umm~'11itie!Jtt~U~ fuu~ a~ 

Ni,MN~~~fl11UMU1~L~111U ~~,MN4~u~n Ui~~~1M'Lu~g~aU'uuuu 

4.U~tli1SL~~~flU,~UR1 L~i~,UUuuWuW 011L~1Sl~~ifl11 

L~DV1~U1 1 Ui~LU1~,MUo~Nun11L~~~~101~ M~~~1~U~n1R,~Nu1NU~U1~WD 
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----------~ 

. ~ ~ .. .. . ... 
5.L~oLnVUtl~1~L~D1~~,u~~~~,~u~1 ~n~~uu~1~~L11u~~~1~ ou1 

Lnvutl~1~L~oi~~,unn1~U1UU~~n~'~D1~U1UU~A*u1M L~11~VUtl~1~L~ni~~u,~«1'UU~1M 

I~DTAL11N~~U~~i1L'1 U~U1~tt0M01~R0~017UUtl~1iL~Diuf~i1Drl1~i1 , tdo~~1oMD~n11 

L1i1,U011n~~1UU1U L1101~'iLftDu1~i1fl~u1un~KUuui1il~8in~~~1uftL11RD~n11 

• 
1.1i1Ro~n11'm.Juua1~ 1~oiuif~fh ·(Set) i1,ii11Lflil.t~~81tliltlil~~'U1Jutli1il-

L~oi~~N~~ 1MUU~11LR0~i~1tl,UU~LIUOoU ui1ftDULnvuui1ilL~Dii~1tl 

1.1 nr.t~ 

1.2 u'TotW1U'!l 

• • 
i11L~~il8~iln~'Myutli1ilL~8{uif~i1 01,iD1~Vuod~ft11~8~011U8~~'Li 

u~~",,,~1nuni1 a ~ 1Muu'nmrn u1\~~1n1nu1u "~'Myutla1ilL~oiLio~~1~1i .,7ft,~ 
•• • •s ..... .t. • _:;. '~UUtli1ili~01Ui1ft~'WUUtli1ilL~81Uu~ftiU1 L11L•Unil1•~11 Retarder 

• 
1'1 \iil11.r~~o1tliltla~~,uu~rlou,~ 

2.1 Lnaoun~ (Sodium Coloride) ~,8 NaCl 

2.2 UD~"bu1lu111t118n1'1M (Amonium Hydroxide) 
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_____lL. ____ ~ 

~ L 

~,,*~~,~*~~~~~,Hyutl~1~1~oiu~~*11,1ni1tl~ 1Ufl11,~1nLnu 3 ~ 

1fluu~n LW11~~~,Myutl~1~L~o1uU~~1L~1~1n o1~tl~~1u~ ua~d~~~Wyutla1~ 
~ . 

~~fl111~fl1~1~,un11,n ~17W1nfiL11L,vni1 Accelerater ~n~11 

~,n Lnun,,u~~uuui,~~,u~~,tiLo~ uAn,,uvu1Un,,uQ~~o~1,~~,u 1~1~u~~,uvu1U 

n11N~~~o~L~1LiV L11i,u~~1U~1~11n~oun1~U~1v ·ua~LDon,Ulfifl1~~Qtl~~~ft~~L11 

. ~ ~ 

u~1111~~~1~11nfl~fl1U~,~fl11~u~~uni~1nful~n 1flV~1~11nL~~,,«~Aoltlni~ltl 

1.1~Li~LWR (Sodium Sulphate) 

2.wUnfiL~~fliDI1M (Magnesium Chloride) 

3.~1~;~11 (White Cement) 

~ ~ 

~1~~~1~11111~vni1 Hardener 01~0~011,ML0aUUtli1~L~oiu~~U1~ 

1'1~1~11n,il~11 Lfllltimi11U1~1'iu il1W1"l::flmJ,ut'iu~1U Mode 1 , case Mold 'R~o!.WuumiL 11 

fio~011N~~U~1n 1 Ui~LI'\u,nti11iLnuL1i1U1U 

t. ~ .. I 

fl11~U~~uni~1n 1Dfl11~~LnfiVUUA1~Lfi01~1Ufl17U~1~~~o Casting Slip LGo~ . ~ 

~1~i1~L~01~fltuu~1M~ 

~ "" """ ... "" ., ..., 
11ltl'IJ\il L'IIUU l1HJUfl lftJ~<i'tl'Uu' ·, ·.· 
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____lL ____ ". ~ 

• • 1. ,u~~uuuu (Model or Prototype) 

2. ,ti~~uuu~w (Mold or Working Mold) 

"' ' ff d 3. ,U~'YshuOO~AuioJw M,D umoni (Case Mold or Black Mold) 

,~,UQAA1M01~~ftu 1 Lttu NQAfnA1,~~fl1~fl ~1UU1~~~1011~~1~ 1 

~1u~nn11~ ~1unaai1~ Lnu Nl 1~1uUutuuaiM ~~~~~,~~1n,uO,~~ 

.. 
~'lliUUMoiDAihJ (Slip Casting Mold) ih!1!Jn11,U~1U 60 - 120 fit~ 

.. • .t. • • • ....J. 
n1~~UuuioJW~1UuwJUM1V,unM 200 -300 tl1~ n1UU1U011NQflUfllm1~fiu 

aanitl 11lu cl1NQAA1V Ltl.;~a!l"t~1uJ'Il'1::A1~110,i~1UiM'lT~ 300 - 400 tlt~ 

~tl~1AifiD1Ld8MoiDI~~Ua1 'l::ti8~~itl"~'MUM~LJunau ~~,~~ 

itl,U~lU "~,Wu~8UflL11,BfiDUNS~tli1Sifl8i1~1MU8Dnitl,M~M l~n11"~Bl~~iti' 

2 'l~ 

1.n11"~1MU81~~~1U911~01~1~ fl8 UA~UMM 'J~,un1~~1U 

ftD ,~L1~1,U011A~M~1U~ Ui~n1LnuqeNuft~'I::L~1,ftNvn1~11~~1~1nfu~n ~,~ 

rlu11~~1U1In , 
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'\n'\ui,,hnu!J"illllm"lll ~ "'l11nl'l~lJ1n 

n11flU1~util~Q~fl~ 1UQuwn1'\UwU1Hu 

. . . 
!jlli'IIIJilf!'l 11"1 un1 1flU1,JUtli11 il L fill ill L IQ.Jl:;o!JJ til a tJT.;IJ1Ill -10 -4 5 ll~Rl L '!fil 

L~Uil ~1'\n9111JJfauLftu 45 a~RlL~L~Uil ~~Uii~~'\Wyutli11ilL9lij1L~uJJL'1 ~1!j~Lftu 70 

u~R11'!1ilLiiUil 

~ 

1 ll !ILL Fm i 11uull1 l'l<i 1Uil1 u ~ 1 'UJ~M '1l'uu "1 LLi1::;1lvl-n '\ RYila L illl Au 'U.ill'l" iaua ll n<11 n»J w 

Mold LLtMJI.nlil1illfl81' Casting Slip 

' L 

2. LLUufl~•dlfi11JJ!NmdJ~f!llli011J1li!l11~ L ftSl LLil:::f!111101lJ'Qi\l11~nli.J!l1lC L lfuT.:U::: 

L1il1nU11u1Uf11JJiln1~11ll~19lQMUJJ1'\11 (Plaster) 

• • 
JWjU'\ULUllLIUU~eMflMLUllWu1lLLUun~'\~uafl~ (Clay Ware) ~91~1nLLUU1" 
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- _lL ____ . ·~=in 

C) 

. 
3.~ Consistency R~ ~n111Mi~1~ LRet~111~i~La~~~D~~uuu 11 



- _f;L'----~ 

tplllllii118-IIJIAlil1il L nia" M M'li'w..nu J I gge r ua:; Cast ing S I i p 

l.Ra~n11U~a~'un1on~uuU8u u~1M~vuua1a1~aifton,,,Ma~ u~1i1 

Nu1M~1U lriai~UUU~1~R8~1MU~fl11UMU1UUuj~ ~1~11,UU Ui~1ftu11ua~1nu~~1~ , 

M!l'l'rui'au 1 i'h.L1tl 

4 . 1 .Qa!JUtlil1ill ~a1ia'lilfjlllil~~"-~ Lil~!l 

11i1~1'1~ QfjllliluaRU~~1'1~ 

. ~ 

!IU1~'111 , 
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~---"=i 

.. 
ilulliUI'\11fi'nriltl L ilBI-n (I VOPY EARTHENWARE BODY "L-17 • ) 

. 
m~ Ul1ilu (BISCUIT FIR!~) "'::ll'ri!flliiWJiitl'l:;JI1111 1100 !Nf'l1 L '!Iii L i!U;l 

l~tln11~~LftuaantL~tuui~LN1L~8uft~~'l:;JI1111 950- 1000 6~1'11L~iL~tJ;l U~1U~ttn~ 

w~ Lflfou 

2(11(, ) 

. ~ ~ ~ 
U~1N;l~nu~flL~,~'\1 01U,~LU8~~~~i1tl~ 

3.~11~;lou nw. ~u ,KBU,UU1~ 1.70- 1.80_ 

4.~11~efl11~~~i, ;~,~,~n~~,~Mialft~~~ n1jlni1 ~~1n1nu'\~ 

,,h NJ;l11i~i1Ul1 L 11utJila L ~'\fttJn 'Nil'-ni'b.n~lniltnfn"l!No i1'\'Ufl111~ ufi1h nw . u'lfhu flu 
.. .. . 

1 . 80 ,!lir!111111 L *w'J L iiu~mh~ L l1t11fitlu ~1~>1-ni1\Jfl11amatl11U~~flfl'f~ml~ fl1-wm1M 

~!~1~;l~au,uu1~ 2 - 4 waua 
5. uioiliU~ nw. 1. 70 - 1. 80 us::iliurnrih ~,~;~~rum~ 1 1!UUtK&ih 

~~L11N1'Ufi~U01~ SO L~U L~i'luLI'I~UODUL:n , ~,Muunuu~11,U~1U 

G7 



68 

. 
111'11-Jm1N~'bnalmT\1iif17il::;il10l'IILilwlli L llll'bll1tutltllnn"lli Lllilmv-

'llfltl1 'If L A taJta L flfl • • • ~R11i1Ul'lfLAuut~LOII~OU~ tiWlaunT\u~t~Au ft11lJ L 'IDJ'liUUflO 

100 nn . 

• • 59-60 1\J 1jj 2 ~a 1 2so-soo n~ ft11lJ 1 'UlJ'!IWJ1n 

,.~ 0. 28-0. 5()1!(, 

• • • 42-43 1\JLjj 2So-60o n'"SIJ ft11lJ L 'UlJ11UU60 -
11'11 • 1. 4Q-l. 42 M'iil 0. 28-0. 6~ 

lW!D Ll!!IJ ft11'1Ui111il~ii1D1'1f L fi!A/U L Oll'lu\J~,..;;w,Oiltn& tihnJ1\Jml . . ' . 
~-llJ1\J1\n.l'»l1G11'1f L i!OlJUOfti-IW-1 iJQ._'11Uu~'I::IIOII~nau L 1111:;t1~11 1'11 I t!OlJ 

u1nLilui\J 



~ 

LiltJiluil"m1\lml11iiBILW (Casting clay body) 

~ 

LUD~uuuAa~tun11~a 
~ 

~anlua~n11~au~ Slip ~~,1~n1~ala~n11~~~ 

L ' ~ 

I.Lua~~nL~ua~~~", URuL~1uu1UMauay,uu~ ui~a~~ua~la~ 
I ~ ... 0 

~~~n11AnA~nau~~a~,u~ (Plaster Mold) ~~Aa~~0111~~1~A 
L • ' 

2.tU8~u~~la~~uv~1aa~1niuW 'u~n~~Lnuuu ~i1u~!~ 

L 

LU8MuM1U,UUa~u~~Aa~11U~~~~UU 1AV 

~t~UlU1~flQ1 ~l1~~~~~1Und~~1U,A 

4. td'aAufl«uo~m,~auaRiilrri ~la~'WII'l,!tu~!~a Lilvn ua~~lJ 

1AVUORQ1UUalJ~~i1~~huu~ ~~allJ110~LA~,UUuuKuWui1aLAa1 

~~~~1nL11;a~n,,,W&L~uLnAn111~~« ~~la~,uu'lua~uu~,~,~~~~~wu~~~" 

L 

LUafiu~V~1f!Uil~il'1urfuu~ n'l,MLi'IA 

n11AnA~nau~1V ui~Lriatnu~~uaa~lnkuW ,,,~~~LnAWUi1~1U~1u,uua~uafi~ 

~VlUUi~g~AunaUL~n 1 ~Aa~A1~~~~M~ tda~AA~WU~ln Ui~~a~ 
~ 

ttf11101~fh L nAn11i)A L i!V1ij~ Ql L "'J~1rdlu"laU'\UtJ1lnaann 



____g:::: ____ ~. j 
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I I I I t,. 

Protective colliod ~~ttUMHU~61~U1U deflocculate clay 6U1~wD~ ~~~M clay 

BnttnMMfi~LMfiU1fu Protective colliods ~~~iwi1U1Muftu1~tt0M61~U'uAu 
.. 

flllJi111U'U1;i i!a Humic acid , Tannic acid Lignin Lt'fwiU Luiritni'1Uii11DU11.,mnrnl 

ft11~1MtfOH1BU1~10UftBUL~UOaU 

.. 
Deflocculant 'I 'Iillo;! 0.05 -o .20 '!It tiD~~M"~ ufill'ilua~ 

~11i1Rt1D~1U Lft1aQu'1aift11'\ULilu 0.1 '!It U1~11ilRD1~'11htl' 0.2 '!It ufi'1aift11'\ULilu 0.3 '!It 

. 
ljiLLild1ftN Casting Slip M 

s.u~aa~1nuuu·hu uil::!l Dry Strength 

1.nn11MM«1Uau wa~~u~oa~1nuuu~1MuiUn~'I~LDUJUi1~ 

8.Slip lia~'11Jihm-m1m~ L~11:::'1...'1L~MLtltt Pin - Hole 

9.ft1,nu~~ LiHu'l~u~~«1L,1 uil:::Lau'tunl.n~uu'IMu~~ 



·~----~cd 

• • 
ut~t~rnrhl-mlmilllw'\unTllliio s1 ip 

• • 
Defects flL~~10011~1lUUU01~1~fu~1allU1~ LUu SPOTS,W6~1l101A 

Wreathing Seams 

• • Spots ll1"1Li1tl"11nih\Uiill-ltlll~ Slip body fbl Mica ll'ouantt1 Cl11flOuan 

mica oao'tiJ'ti 
• • 

ft11~Mtl~1m clay colliod ~illL~ quartz ~~1a'\~Uu 

Wll~ll101ft 0111~1~1~1l101AL:o , '\UNa~ ll'nLnM"'1nWD~Il101ft'\U 

Slip l-11oni1ll101ft~~~~1a'\uu~ ll1~u01w1Ma~5 handing Slip '\Ma101ftLUlUll~~" 

• 
Wreathing L~11l~1l-IUU1~ftU UilM~a~,~~ Slip ~fiUA1UUUM1a 

!1'11111 L 'f11h~ , rfu LLfhMa011 L 'II S I ip iN L 'f1U~~ L W£i1UUU 

• • • 
Lwrfu,Y~, fl1llatt~Lffuurohil'tMllfiUti~fl!lUUll~u•hr'ftt1l.l Li'ltl"11n :...Plastelets U!l~ clay 

mineraI iln11 L '!!Ntf"IW1U"'-ifi1UUU LDillll!lUmia Ufitr1 11m Seam iln11tJ..U"JJ1nni1tJ'! L ..6u, 
.. .. . . , 

'II~'\~011L'!a~«1Uil~ Platelets «~~10Nua1Uftu , '\U~LDilu~Q~'tU1N.nn1~«1'ttl'\U 

• 
UU1«~~10hu1~1tJUll~ Platelets l-110011 011MfiA1'\UUU1~1tJ 

.. .. ... 
ua~uuu ua~ u~11mU1~1~a~ *~L~'lM011L'!a~A1n~"'1aNuQn , '111~ ~'!o '\uu1~n~1~ 

'\UW!l~~tJ Uih'\'lliltl M1!lWftH ,.:ntl1fltJ'!L 11111lml~ L fu'\uud~10r1WU1a111RNfl::: L fu L fa 

L MliJNi 1f!a1flu 
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. _lL. ____ ·---=; 
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... 
---· =--

011UU~1~8~ Kaolinite plates 



_JL: ___ i 

.. . ... .. ~ 
Lfti6U ~6 tuu1~ 1 ftD~~fl~lUUfl1 vlU6yuuN1N~~~ Ceramics 

6Ul~~otrio~ it1~11uui1L~,~1~~1nn1~6~~1UU~~~6~~11tl~nou Silicate ~,661~~~ 

. .. .. .. 
iRU~11UU~1 L~OuiltmJ~lll~ Physics U~:::Lflil~l!JU01 ~6ilfl11~U'~ 

(Hard) 'bJ~:::~1~,6~:::~1u'tMU6~1n'\1Jill'lil:::inu Lflil ~~lnn'lflr'IMuth (HF) ~::: Ml~un 

(Strong Basel uw:::'biuo~'\~~o~1~1u~:::nn~ ~ulUift u~Lfl~ou~:::il~1Uu1~nounl~Lfliltu-

~ . ~ 

~U011U01 

• " .. .. 0 .. 

Lfl~Ouftnfl11~111 U~~:::WOUUi~1M i~'laN6~LUB«uftL~6U1ML,!Jfli1 

Lfli'OU'lil (TRANSPARENT OR CLEAR GLAZE) UfilllR11fli'6U~ L 'funi1 Lf!Q'6U~1U (MA'IT 

. . ~ 

GLAZE) ~1ULfl~6uMil1~110UtiOt~~1~0~LQo~1M L,!Jnil Lfl~auftu (OPAQUE GLAZE) 

~ 

3. 'll'l'lMNil~filrli' L ~!J~ L flill i:;fllfl -illlfillm'l'l1'lfl11Uil:::Olft 
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g:::: ___ ~. :i 

m'1't'llwnrilti'IIINU.G'8U (CLASSIFICATION OF GLAZE) 

l.~ti~~1~a1UNS~U8~L~8U (MIXTURE) 

1. 1. I fi~B11t1::h1 (LEAD GLAZE) 

1.2.1fi~8Uil'tiJTJtl::h1 (LEAD~S GLAZE) 

2.~ti~~1~~~U8~Lfta8U (TEMPERATURE) 

2. 1. I fl~8ui'iffl'l(LOW TEVPERA11JRE GLAZE) ll,ifr#t1 Boo-1000 8-Jff?­

l~lt&~ Uav'l~hu~?U art IW1?~fi1?UUf~U1~U 

2.2.1,m8ui'llnin~ (MIDIUM TFNPERA11JRE GLAZE) ~ilf1*1 100lrll50 

8~f'l?l~lttlil (EARTHFN WARE) 

2. 3. I fi!I8Ui'lfil~ (HIGH TFNPERA7VRE GLAZE) 'lfli{r#l1 1150-1450 

8-Jf'l? I~ I to~ (PORCELAIN) 

3.~U~ft1~~ft0111ft7UULftD8U (PROCESSING) 

3.1 .I fi~8111W (RAW GLAZE) 111"1ERJ'tliitWnnu'li11UIIiUim'liWJ/8UtlhuU'l 

3.2.1fl~8!11ful (FRI1TED GLAZE) u'JI11UIIii1MJ?~II1 IMJ iTWI?U811 

4.1. I ~811'1~ (TRANS[>ARFNI' GLAZE) 

4. 2 .I ,m8tAfu (OPN;JUE GLAZE) 



--------· ---
_r;;r= ____ . ~ 

4.3.iHiJ8f4 (COLOR GLAZE) 'fl'l'IR1HEJm71~ 

-1 fiJ/'aii (OXIDE) 

6.L"~a~11u (CRACKLE GLAZE) n1111UAa~a~nMia~ve~n111"~a~ UR 

a1~~~U~1,Utl1~1uttUlM l"~a~11ULDM~1n n1TRM«1va~1ftDouNu body R1~~1n 1MU011 
• ,a flux ,~1nni1u1~ 1"=a~11u ~~~17UU~1,u1nun1~,aa1~1, uR1~1~Nu~1u ART 

111nni1 

• • I fila~ 81~ I '11w!ln1\ll fbJ 1\llfM LUI~a1~ I ManM1~ I f'M~1001,oi1'91f!~'UIJ1fll llu'jt!illltf1 '11'1,~ 
0 I. t I. I 

910Hin IH1flq~~~~U~1~91~~~~1 100 6~fl111ai~US fiu1Wflq~ 2 ~111~ 

8 .1"~!1utl~n1~n (WSTER GLAZE) ilill~ lh11111110 ll\J~01Uflohu 

~o~n '11'1,1iL~ibh~ 1 191Vfl111NJ OXIDE R1~ 1 1~1~il'nrl1JtiiOOR~HilfUbii R1~ 1 ~~ 



__f:;lC____ !.:d 

' 
1 .Body ILil::: L~!lU fl11ilib.nJ,::;iJ-nBm11lll1mh'lfliiLIIu..al\4 

2 .fi!l..a"n11U VI trifled Temp. 1l!l-.1 Body (~ijfllt11JIN Body) Limiau 

. . .. . .. 
~~~~:::Lmon'l11Lft~ou'lu~~gnflo~ 

3.Body ~Lu1ui1~1111 n1R!l-.!011'lM1111M~.u11U'lU Opaque Glaze 1M 

4.Body o1~1~a 'lMLftu Colored Body 1Mua1~-.JL~!luM1ll'li 

WUIJirnN'IIINLM8U ( Glaze reflex) l&ii:::011llfi't"l 

L ' ~ • 

I.m111ull7 (Crazing) LIIMiluL'il!l~1nLI'IIli~01"l11U1!Jitl 
. . ~ 

~1nni1 Body 1noLftuA1~WMA1~1nni1 ~..a1~n1111Ufu ·n1111UAID 2 8U1..a 

1.11~flLdoL!l1!l!l~10Lfl1 M1!JLfiRLfl1rleuft1l!l~Llfu "11~ 

'l Mol~ L lfu L 'lh '\tJ'lU L 1'11 

Delayed Crazing 

"Jf1m1un'tv 

Luriiiiil1UHil~1l!l-.!LftiJ!lU itllJL~i(fllt1 ilfttl~ Flux L~ Quartz 

M-!8 "t111ll 

2 .LN1'lMlr..a,tti(fllt1 LLR1lfu'1tl-:;u::mi..a 2 1/2 - 1 #l11N 

3 . L f\u~m1 LU1itiU'Iaifi8..a Soak URR!l-.J'1iiL 1'Ju 1' 1 r 1ng . .. 
4. LN1l~8UL~.Y'Ifl1'1il-.!'lM Llfu'lULfl1 '1Jifl11 L 8188""1011'11 LG!lftii!V.IG 

~10ni1 100 0 c 
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• 
L~Lda~~1nL~~autn Viscosity i~ Ui~futl~Qnftn11~u1u~.Uauni1 

"'J'fmnun'tv 

l.iMtl1l.naa Sio2 Mia Quartz Ui:::Liiml1ln111 Flux 

2. L~'jMijfllf1~tN~L~~aU liluatt B:Pa Ui:::Lfiu Si02 

• 
3.Crowing l,lflU~IWUtilB Body 

• • • 
1. L M;Jaui::: 0 il fl L 01:::ilfltnu4QIU1rii B 1 scu it 

2.011 ~10LR1LN1 Mia ~1nn1~U11~~1Ufl1:::L~1RM 

3. tJ"bJ1111 S I02 ,UL ~i'a'UI.I10L ilultJ 

4.1UL~aUMU1LOultl 

5.1UL~~a\MM~ 

6. tJ'nJ~,UL~~8'UI.I10L flu 'ttl ll'l'bl L fl:latmt~~1ll10 'IIOU'1Ji11U L fi:IOtJ 

L~atN;URO 
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73nnun'tv 

l.nuum~n11VULftDou ~~o~~~oo~oon\~ 

2. LifM 1118 11M Biscuit \Ms~1tn.l111'1'110ft11Ui'ID1\i , 0 il 

3.ilMti'IJJ1DI Si~ Uil~L~ Flux 'LUL510U 

4.0U1~LftiDU11U1Lnuitl 

4.l~8UlHulttiu (Pin Hole) 

78 

I .. .. -0 0 1,. .. 

2 • ulo Ul11 fiiDUi{lllf1Uil1ft11 Soak i1~U:::ml~ I ilo\mla~81ffii'I08n\'R!Oitl 

3. OU1\1f'L ftlouftaft11amihli~ UflLM!lm1 I ib.nJ1Jn11 Flux ( 2-B!Io) miltlllu 

5.l·~8U'tm111 (Glaze nmning) 

l.VU1~8U11U1ill 

2. LN11~DULr.u,Minfl1 

3.i1UNila1118~1flltru ~Uitl 



jL: ___ 'j 

1.8V1lUL~8UKU11tl 

2.iM~~011LN1i~1 

3 . I ii;nJ~~~~,U I fi"8U 2'111 - 5'!lo 

6.ln~VUV7Rn77Ul~ (Loss of Gloss) 

l.IN1Lfl~au~n~~~n«1 Unclearfirlng 

2 . o11UNiiJJ'UtNU"JfJ1 I fli'11W1~111ltl 1:: I 'RfJ-i1fJ I W Borax fl:::rh 

~ L 

l.IN1,~~ll\l 

2.1fi,UJJIRD11U,M1:::1~n11NiiJJU~ ~~11~,MwaRW81"RJJ1:::Unn11Lfi"11U 

7.~~87n7~ (Blistering) 

' ~ 
l.W10 Gas fh~ , ftml88nJJ1"11fl1lU11tN Body 1:::1fll~0111N11fli'8U 

2.w1n Gas ~1~ , ~8nJJ1"11nlftaautu1:::'Ri1~n111N1 

"ilmnun'tv 

1. IN1 Biscuit t~~ni1 I All 1fatlf Body iltn1JJW~tlil~ 

2. I N1 I fllaut,m~'t'li(fllh wi1 Sooak "\1th::an. 1/2 lh11N 
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s.n11~nN:n1§n ? (Devitrification) 

. 
L 1'ltl L il!N'I10 

1.0111nu«1,UL~1i1 

2.~ Free Si~ ~10L~Itl 

3.Utl~1m Clay i~Lftu1tl 

2.i1Mtl'bnw Free s1o2 ii~T.::~nm B!fo 

a . ilt~tl'bnll~Aui~~ u~1111 B!fo 
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" ... I " .. .. 

il1JJ1111fl1U~'I.1'1nT.; 1 \'ltJ-Uimnt~il'tml 1 ilu~r'lu Ciltnlil1t~'Ui 1 flu 2 11 .11. > n'l'hli11m1miafiu'\li 

... " • • c(. ... 

~ntu n1~~1fl1~n170L~n1~~1UfiL~~unn~lRL~U1~« ~ilfltl~~~1i1UB~nn~~ 

~1ul'ltitJ~wt.u"iuillv1'11th~ , \h~ 1 w 
-nn111iitJtliu '1::: Lllttm1fllllh "~MII'tJ-nJ1\J'\~"l'\uiiuUauni1fln'lm.IMllil:;'I.U 

~ . . 
U1~fl·Mt~110111'1tlltlm!~tlluil.i l thrtu L W~'l1rnl'bnaa.l"l'\utliuil.i l '11rtu f~!l1'll iltl'l10011~ li'IU 

'\thh~ LLri'1111tlU011foliliJtliu'l.utl~1111il.iiJ1ml'n il1111111'1.'1l"\ti1'11Jt1'\'Ul1i1'11hfiu 2 1\! lll'11iw!llfrl~ 

011f.lilJJ'I.~'I.uit~~1UL~ 

-n111 tt:tJu tlvll1'1..1ftlla 1 fliTtJuil.iAt~L ffu'lltitJJJ 1 1 iltl<t1nn1,;; 1 fliTtJu«~ 

ff1 l 1111::: L fl~flU'IIU1l nu'ttl 'f~9ta-n11\A1nttfmil'1Uiin~ 1tlU'I.W .. 1n~ l fa'1.1l'L fliTatAI 



• 
unii 5 



UR ___ ~.d_ 
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• • • 
n11fl~~uuwunL1H~n~LU8~noua 

" .... " ... ·~,. ... 
IM S~tuno~M~1MflLOM~n~o n11fl~n~L~o~«~ L~11~n~LYO~«~V8UL~flautrl~ 
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