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m"lf1all~ tlqjjlll:~1l"11:';lltilJ AI,Q, MgO SiO, Cao

1 100: 0: 0 99.97 0 0.05 0.03

2 100 : 0 : 0 99.97 0.5 0.05 0.03

3· 100: 0: 0 94.59 0.61 2.37 0.88

4 90 : 3.33 : 6.67 91.16 2.31 5.03 0.08

5 90: 5 : 5 91.74 1.71 5.04 0.07

6 93 : 2.33 : 4.67 93.80 1.60 3.53 0,07

7 93 : 3.5 : 3.5 94.21 1.20 3.54 0.06

" .. , l Ji J. lJil1lJlml19j:· l1lJ1VmllJ11 'IJ SCA·96 "111Q''''tlll'l 'IJ A·152 SO
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• w4.3.5 n1'ft'1~n'fltlllNUl1a~lfl1

4.3.5.1 fl11lJl1U11111U11lJ (bulk density)
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.. toll... 1 .I
llJllm'Vlflall~'IH 7 lJ'1Ua~IIlUflunfl~ 'll'l1'HVI 4.11

m'Vlflall~~ 1
.I

m'Vlflall~VI 2
.I

m'Vlflall~VI 3
.I

m'Vlflall~VI 4

, l.il;jlJn1,,j;lI,jl~nlJllii

l;jlJUlJflill~Ul~'lln11,j;lI,jl~nlJu;j

1,*Il~ij'll1~NnlJn1,,j;1I,jl~nlJu;j'l'tflllJ1,*~1'll'l1l~1I;1iVlIsekyu

l;jlJfi'll'l11Ua~,;atilJl~'lln1,,j;1I,jl~nlJu;j 1f1ujj6"'11h'llll~ij'll1~lln1'

,j;lI,jl~nlJu;jl~'ll 90 ~ll 10 ua~ihi"'1I'b'llfi'll'l11~Il,;atilJl~'ll 1 ~ll 2

l;jlJfi'll'lnua~,;atilJl~'lln1,,j;1I,jl~nlJllii 1f1U~ !i''''1I'b'llll~ij'll1~lln1'

,j;lI,jl~nlJu;jl~'ll 90 ~ll 10 ua~jj6"mb'llfi'll'l11~Il,;afilJl~'ll 1 ~ll 1

l;jlJfi 'll 'Inua~,;atilJ1~ 'lln1',j;1I,j1~nlJ llii 1"U~ !i'"mbue~ij'll1~IIn1'

,j;lI,jl~nlJu;jl~'ll93 ~ll 7 ua~jj6"mb'llfi'll'ln~ll,;afilJl~'ll 1 ~ll 2

l;jlJ;j'll'l11Ua~,;atilJl~'lln1',j;lI,jl~nlJuii 1f1uM"mh'llll~ij'll1~lln1'

,j;lI,jl~nlJlliil~'ll93 ~ll 7 ua~jj6"mb'll;;'ll'l11~Il,;atilJl~'ll 1 ~ll 1

..l. ~ 1..1 I Q I .,

fl11V1f1a ll~VI 1 lJfl111J 'II'll1uuu 11lJVIu"a~~lll 'IIIJlJ"H fluu1nna~

"'" "1 ..:. ~ ... ..:. .... I .... I III I.-

IJU'll11'lllJ11~~I'l'tlJ'I'llllfl'll1fll'l'tlJ~lll 'IIlJlJ1N1lJ1flfl11 1620 ll~fl11'll'al'lwn Unfln1'111fl 11J1"1J

.l~ .1 - ,.l~ _1~jI.. .... .. ,.I ..
n1'u'lIU1~nlJlI" IIN'llVl'l'll1u "1~~lJ~1ll'lllJlJ'll''llIVlIlHIJ1flfl11VI 1620 ll~fl11'll'al'll'Un

1 .l.j.... .. '" .l~ .1 -
'llm'Vlflall~VI 2 'll'~I"lJlIlJfl'llI'll'Ul1J'lln1'umul~nlJlI" fl111J

, ~ .. 1'" ..:..1 ... ..:. .... '...... ..l. ,.
'II'll1U'll 'll 11IJU~lJU 'll1 'll1J11~~I'l'tIJ'I'llllfl'll1fll'l'tlJ~1ll'lllJlJ1N11'Il'lllflU1flllm'VlfI all~VI 1 U"11JII

lU;UlIliiulIu~a~~lll 'IIlJii ml'll~1;jlJUlJflill~U~~~fl11lJ'II'll1I1U'll11lJlJ1flfl';h ~ 1620 !Nfl1
... I .... I ... I -'d ... t...... ..

l'll'al'll'Un UN'lllJfl11lJ'II'll1U'll'll11lJ 3.33 fl1lJ"ll~fl1l1f1fll'll''ll''llJ'" unfl~11fl11I"lJ UlJfl'llI'll'U
•

mlJ1111 0.5 l,jllfloil'llt[f1u\h'llUfl'lIl~N~Il~ij'll1'l.i,j1uafl~1ll'lllJijm'lN1iii'llIVlll;~'Ill~ A·152SG

U~,,j,j1Ul~lJ,j,~aVl;1l1'1't1'llm, ~f11;U~9i1'111~lfl''ll m,1"'Ill~Ifl1'll ';11l1'fl11lJ'II'll1UU'll11lJ
~ ~

l'l'tlJ'I'll ~1l~~Na'lll~m,~~a1fn~nfH,j'~flllllti'll 1'll1l1flN'll1fl 'I unfl~~a1fn~nfH'Ill~
I I..l. Q ... I ..l.... ""'. d

m'Vlflllll~"1~'1 'l't1l11V1~ III'IIIJlJ 1620 ll~fl11'll'al'll'Un lfl1'll'lIl~UN'llVll"lJUlJfl'llI'll'U~~'I'll1f11llfl

fl'hllll~~1'1'tl'll,rllUfl'h ri1'll1fl1'll'Ill~UN'll~ 'l.il;jlJn1,,j;1I,jl~nlJu;j~~~1,j;1~~~ sharp edge
,

lJ1flfl11

I ..l.... i I ..l. 1 s
UN'll~1fl m'Vlflllll~VI 3 lJfl11lJ'II'll1U'll'll11lJ1J1flVlll''' 'llm'Vlfla Il~VI~

,:, ... ..1 oil 4' ." -'d. ... .. 1'"
7 'll'llflllVl 1620 ll~fl11'll'al'll'Un lJfl1 3.66 fl1lJ"ll~fl1l1f1fll'll''ll''llJ'" ua~U~lJU'll1 'lllJ11~~

..:.,1 ... oat .... ' ..... ..l. II 1Yo "
1'l'tlJ'I'llllfl'll1fll'l'tlJ ~1ll'lllJlJlN11'll'lllflU1flllm'Vlflllll~VI 1 Ull~ 2 IInfln1UN'll~1flm, 'II11~lJ'll1
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~NrrlJrrl,t1i'lIt11 ~rrlJllii'llIN1I11!i'l'l Isekyu iill1ll11lJii.lll'l'lll1~lJlnn':h 1620 1l~l'Ill'llCll~(Jrr

,~'" ..1, t1.1' .I.. - - -" 'l'llllnll llJll~~1nnnn 111 '1'1 4.9 UNll~ln01''l1''Clll~'1'1 3 m'lJlllllI1IJIJ01''II11I'l'lIlHllll(Jml
t ...I ... I 1...1 ..... ..

UNll~1n01''I'I''Clll~'l1 2 lTln::lJmllJl1111U1l1l'11JIJlnml'l1'ln'11111111lJlJlNllfl(J1nll ~1n

...I I ... t1- .. .. il 'd " I J ....
9l1'H'I'I 4.17 UNlllJ '1J1111UlJnlll'll(J 0.61 I 1l'1'll1l9l IJlnml'1l11~n"'l1f1ClIl~'1'1 2 lVW~

Igmrllml~rrlIJ1,nCl"1l1ll11IJiin".lll'l'lIl1~Cl~1J1'~lJlnn·h tl11IJU9ln~H'::11';h~01''I'I''ClIl~

~~rrll~fill,.ull~iilll~H'lIii"lill 'l101''I'If1ClIN~ 3 loU SCA-96 ~~I~llll~iilllNrrlJrrl'

t1i'1It11~rrlJ,j;jril11i'll 01:: 111II01'~1l0l9l11flllClfl'llIl~1I11!i'l'l Isekyu uCl::iilllln1'llfi'lllln~In

...... ... -- ... il 'd',.I, .IUlJnlll'll(J tlll 'IIClO1 2.37 UCl:: UtlClI'll(J 0.88 I 111l'll1l9l 1l'll1ll::'11 1l01''I'I''Clll~'1'1 I UCl:: 2

oIllII ""_ ...." t ""I il "d" .... I'"IJ'IIClO1UCl::UtlClI'll(Jllll(JmllJlntlll 0.05 UCl:: 0.03 I 111l'll1l9l9l1IJCllf1l1 urrfl~1101'1J

UIJ nii I~ (J111JIi1I11IIn1'IIfi''lIiifI~llllW1b(J Cl"111ll111Jii 01'.lll'l'lll1 ~ , ~~1(J01'Infl.lll'I'I111~U1111ii

atl1f1lvlrr (liquid phase sistering) ldll~NCl~1n01'1Itl'1::li'~1(J XRD (X-rays diffraction) 'll

111'1111 4.3.5.6 t1,::nllllTl1l11'l101''I'If1Clll~~ 2 I~ll,\'ll 1t1~::lnfllvlrr'llll~rrillllCl (spinel) ~~l~ll

rrl,t1,::nllll'llIl~Il~iillllillUlJniil~(J ii~9l,,t1 1t11~1l MgO.AIP3 u~hjTlllatl1f11vlrr'lliifl
'" '" ~ , t11JI' ~ ,- .I - , t1-" ~ , ~ ~ JIllll 'II~ IlJrrllJ1,nrr1 f11111JIOfI'Il1lITl'1::111~1O"II '1J11111111(JlJln~1l1IJrrllJ"n9ln~1" 1'1

~1(J1i;i' 111~,\'Il~'oU1ti XRF (X-rays Fluorescent) l1ill AA (atomic absorption) ~~m,rrllh

ffml1~1l 1t1 d11101,~atl1"lvlrr'1l~ClitlHrr!1~,\'Il~'oU1ii11tln::li'ulIlI TEM (transmission

electron microscope) lTI'l:: atl1f11vl rr~::lnfl1l1 11111'Il11llL0111UCl::iitl111J1111l'II'::RlI11Ji tllllJ9l,

hirrlIJ1,n,rn SEM (scanning electron microscope) M

O1''I'If1Clll~~ 4 UCl:: 5 iiti9lnd1111::11'il~ A-152SG lillrrl1t1i'1It11~

rrlJlliil~ll 90 ~ll 10 llCl::iiti9l11d111'llIl~All'll11~Il'liCltilJl~1l I ~ll 2 UCl:: I ~ll I 9l11J~;'RlI
... I I tI I J .1...... , A CiI

IJtllmllJl1111Ull1l111J1lIl(Jml011'1'1f1ClIl~'l1 3 6 UCl:: 7 lllln~1nll(J~lJtllClflCl~11J1l1l1ll111J1J1Nl

IJlnn'il 1550 1l~l'Ill'llClI~(Jrr urrfl~'il1111111lJii011.111'l'l1l1~lld'1l'lb~ 1550-1620 1l~l'Ill'llCll~(Jrr

d111uNll~iiti9lnd111'llIl~All'll11~Il'liCltilJl~1l I ~ll I ~::iimllJl1111u\i1lIJlnn'i1~ti9lnd111 I

, '" t1- il -- •.1'" .1_.1 il" 't19111 2 111~I1JllITl11:: '1J1111rr lllClUCl::Cltl1f1lnrrllll'1'1'1lOfI'Illl rr IllCllJmllJl1111Ullll 1::1J1111

.... , lid. JI-.l dVJtI ' , ,
3.55 n11J9l11~nll1I'10l'll1l9l1IJm 1l11O"'Il11lJlnn~:: I Clfltl111J11111UllllnlJ'IlIl~UNllCl~ UNll

~.1 - .... ,.I'" JI ':'1t1d'" '"
I1Cl~INl'l111111111J1J 1620 1l~l'Il1'llCll'll(Jrr ~::IJ rr111 'I'I11JllUm01::~1(J'I'I1 1111111JllUrr~U1111111J1l

~ '" .I .I .. d ..1.1 ,
O1::'I'Il1nllUrr~ llJll~ XRD 'Il11~011'l1f1Clll~'1'1 4 '11 1620 1l~l'Il1'llCll'll(Jrr ~::II111n11n'l'lU9ln9l1~

'" .I. ,_" t1~JI' ....I JI - .I ' ..1.1 '. , ..
~1n 011'1'1 fI Clll~ IIII '1'1 'I'll If rr1 I 'l11111 ~IJ In rr'llMU n1Ln,,'IlllITln::n11n'l1U9l Cl::9l1U11 II ~1J'Illllfi

JI.l ".!f ' ••1 '" i
nll~'Il11 IJntytyl111lll mlllJlnml011n'llIl~01''I'If1ClIl~llll '1 '
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, ... t I I ,.[

f111'11flatHn 6 ua:: 7 IJfl1fl'mJl1'll1U'll'll1J1n011f111'11f1atml 4
.... I,.[..l.... .. ~ .. I ,.[

ua:: 5 ua::IJfl111J11'll1U'lllH!~'I1~f1'11'l1ll111J1J 1550 tl~f!11'llal'ltvtl1l1n'll'll1l::lJfl1fl~'I1 Utlfl~

'hUN'lltl11J11tljjf111~'ll1'l1tl;~~~~'l1ll11IJjjrl' ldtl~,a1flHdml1J'huN'll1l1nf111'11f1atl~~ 6

~~jj ti'fll1r/1'll1::111Hfi'll'lI11ua::,;atiIJ1~'ll 1 ~tl 2 jj tl\.jl11fl'IJ'll1f1lgnn11UN'll1l1nf111'11f1a tl~

~ 7 ~jjtim1r/1'll1::1111~~'ll'IJ11Ua::,;atilJl~'ll 1 ~tl 1

1I1nf111'11f1atl~'lJtl~ Anderson, Marra ua:: Mistler (1997) ~~'llltJ

UN'll~jjrrmf~~'lll~'ll A-152 SG ua::1,*fi'll'IJ11'IJtl~1J;1i'l1 EPK Kaolin ua:: ,;atilJ'lJtl~lJ;1i'l1

Vanderbilt fl'1fJti'm1ri1'll1::1111~tl~jj'll1~tlrr11tJi'lJtJl~rrlJ,j;j1~'ll 93 ~tl 7 Ua::ti'fl11r/1'll

I'" , ...... ~ I 1.1J..... ..l... ...... r/ '
1::111HfI'll'IJ1191tl'l1afllJllJ'll 2.5 fltl 4.5 mllf1fJ~nlJf111'11f1atl~'I1 6 'lI~ IJtlfll1 1'll1::1111~

tl~jj'll11~'ll 93 ~tl 7 ua::ti'm1ri1'll1::111H fi'll'IJ11~tl,;atiIJ1~'ll 1 ~tl 2 1I1nf111'11f1M~'lJtl~
•

,;~ rr11J'~UN'lljjf1111J11 '111uli '11111J 3.69 ni'lJ~tl~n1J1f!n'I~'ll;jllJfl1 r/1'llUN'll 'lJtl~lJ;1i'l1
• • .......... I ... I .. d ..

Electro Ceramics (Thal1and) 1I~111f1a1v.l'll 1Jfl111J11'll1U'll'll 3.65 01IJfltl~n1J1f!0l'll'llflllJfl1

UN'll1l1nf111'11f1atl~I;jlJfi'll 'lJ11ua::,;atilJ~jjfi11n~lfifJ~fitlUN'll1l1nf111'11f1atl~~ 6 jjfi1 3.62

.. I II d .....l ... ...t .... I ... I

01IJfltl~n1J1f!0l'll'llflllJfl1 '11 1550 tl~f!11'llal'llfJtl ua::1I1nf111'11f1atl~'I1 7 IJfl1 3.63 O1lJfltl

"d .....l .. I I ..l ... 1Y. ...
~n1J1f!0l'll'llflllJfl1 '11 1550 tl~f!11'llal'llfJrr rr1'llUN'll1l1nf111'11f1atl~'I1 3 'lI~ 'lJ SCA-96 IJ

,.l ..
f1111J11'll1U'll'll 3.66 '11 1620 tl~f!11'llal'llfJrr



4.3.5.2 fl1'l''l1'',j'') (shrinkage)
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• ..I ... ,... .I~ .1 -
llN'lllllnn11nflaV~VI 1 'If~ 1IIfllltll111nJlll~tlll11fl lla::n11nflaV~

..l ...... d ...... ... ", ,''''''''' ... .. !It .1'" .1 ...
n 2 'If~ lflllllll fl 'lll'IfVII::1Ifl1111 fl m 'llVVfl1111N'll VIIflll fl u "1111a::n a fllll1J 'll tl1111111111~euufl

I'" A~ ..... i " Clo t... III ..:. .I I Ii' ..
11fllll!JIll1V11l'JIV11 'llllfl a:: 'lJ1~ 'lQll1lJlI11N'll II::1Ifl1111 fl fl1lVlll" 'll1l1fl fl11 1'lJ'll 'll 'lJ1~ 'lQll1lJ1I

lvillll1fl 1500 I~'ll 1550 V~1'I11'lfal;Vtl llN'lllllflfl11V1flaV~~ 1 jjfl1111fl,r11'f1'llfl{1~lvillIl1fl

8.60 l~'ll 12.71 11lvfltil'll,j' 1111::1l1fl 11.31 I~'ll 14.79 lllvfLtil'llfl''llIlN'lllllflfl11nflaV~~ 2

..I, ... d ... 't,", .... .:.d ..... ,l ...
i 'll"Qll:nlIN'll1l1flfl11V1flaV~ 4 tl~ 7 1Ifl1111flm~~fl1111fllllV'lQll1IJ1IIVlllflll::lIfl1IVlll"'llvfl

IVlv~lgfl,rVV 1~'llIVll1l:fl11nflI1V~~ 1 llal: 2 jj'lQll1lJij;'lll'JlO;~~~fl'h 1620 V~1'I11'ltI1I;Vtl
... 1 11 d, ~ .. ~ .~ ... ~ .. ~ '11 .. 1-~'
lllo~,a flHtl11~1ll:111'll11V~1I1Vll'll1l1fl fl~l''llIl~V~lflflfl1111flfl1 ~1I1fl 1111l:1I11'll1 1l1l11

1ll:lvill;f'll6mhvill'lQll1lJiiIf11 1,j'llltiv1n11 fl11nflaV~~ 3 ~~jj'lQll1lJ jj;'lll'JlO;~~~fl'h 1620

fl1111fl,r1"V~IlNu II:: ~ 1~n'll i 'llii I'Im~~Wll'f1Vl,j'lli 'llii ,lItiV1n1J
, ..

... ... I ... ... • ....... _ ... I

nl'lnHfl111~"V~IlN'll1V~nJVla1tlflfl (cast direction) nl'lfl~Q1flfl11nl'lm~fl111~"V~IlN'll1V~

;11Vla1tl;ifl (cross cast direction) fhiM'fl1111fl,j1"O~fl11V1flaV~~ 4 5 6 llal: 7 itl'll'll1

1\1'1I~ 'l1tiU'fl V1IlL~'llIVl n:: i'll~'ll flO'll fl11Ifl1VlI;'ll~l'llllliHall1ilvlIN'll~l'11'I'ffl1i1~ g~iifl
... I J I A 1l.t.1' I I'" ... .I.. Clo.l ..:. oJ

YI1~fl~ fl an'll llflV1lltlllJ 1i'l11 llN'llll fl1111 flfl1111fl"'ll11lV'lQll1lJ1I~~"'llIlI1:: \ll:1111fl~VlIlI1::



4.3.5.3 fl11lJVl1Ulhll1Q (apparent porosity)
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mn i IflHI II~fl1111Vl11.1~1~ fl1111ft'llflflt\' ll~fl11 fl1111'11 1.1 111U 1.1 '111

~ • ...I .. '"lII ,: ~ ~ al "'III

1.I1.1flllm'Vlflav~VI i uee 2 'If~1If11111'H1.I1111.l1.l'111fl1n~::1If11111Vl11.1lJ'1nQ~~ lla::1Im,

111~!Jl.Illl1a~11.I11~a::';1~flw'H1Jiilllh~1I1ftl'H1i1l1.l fll.l llNl.I~1nm''rlflall~~ 1 ~f11111Vl11.1~1
.1 .I Q • '" .1 'd , '" .1 'd ,.I
lJnnQVlflW'H1J1I 1500 1l~t'l1l'lfal'lf!Jft'llJl.I 35.48 llJll'l'lfl.lfl lla::aflllJl.I 23.18 llJll'l'lfl.lflVl

1550 1l~t'l11'lfal;;!Jft' ~fi1~1~fl~ 1620 1l~t'l1l'lfaL;;!Jft'flll 15.33 ll111i'l~l.Ifi' lla::6~~1l1.l1

i ~ . ~ • Q.l, .I d '" ~-11 • ~ ,
1.I11~::afla~llnU11Vl1lflW'H1J1I1I1n'll1.l llNl.I~1nm'Vlflall~VI 2 nniu ru 1.I111.l1Lfl!J1nl.l ft'11.1

m''rlfla ll~~ 3 ~~~flW 'H1Jii'iil.llVlll;~~~ft'h 1620 1l~t'l1l'lfaL;;!Jft'1';1.I fll.l~~anl!lw::n'1yjl'H1i111.l

fll.lflllf11111Vl11.1 l1nnQafla~I~Il!J'111a::~lll.l 1I lf1l~::afl~1rl~6n ll~~::lld11.I';1~fi1~1n".hflll
.1 ~ cI ...... ""'" _I .. III ..... ....

1.46 llJll'I'lfl.lflVl 1550 1l~t'l1l'lfrlL'If!Jft'llrl:: 1.07 llJll'l'lfl.lflVl 1620 1l~t'l11'lfrll'lf!Jft'

~, .I • .1.1 .1
n11.111Nl.I~1nm'Vlflav~VI 4 llrl:: 5 1Im'llJrl!Jl.IlllJrl~'llIl~f11111Vl11.1

.1 ... lQ I .... I.... OJ I 1.1
lJ'1 nQl1l11flW'H1J1I~~n11 1550 1l~t'l1L'lfrll'lf!Jft'I'lll.ll"!J1n1lf11111'H1.I1111.11.1'111 1.I'llW::Vlf11111

'H1.I111Ul.I'111'll1l~,f'~ft'Il~m''rlflrlll~rlflrl~Vl1l11f11111Vl11.111nnQlvi1l~1.I ii~1'W1m'Vlflrlll~~
~. _I~.I ~. .1' d , i ~.I ~

4 llrl:: 5 'If~1Ift'1'lJmlJ1~ft'1I1Ifl 10 llJll'I'lfl.lfl ~1n~rl flHft"1~lJ,::nIl1ln1lNrl'llll~ XRD

.Ii~' ,~.1 ~ ~ '" • ..1 .' .I
a'1lJ '111 llNl.I'Ha~lN1V1 1620 1l~t'l1l'lfrll'D!Jft''If~llJl.Im'lN1lftl.l flW'H1J1IVll'H1I1:: ft'1I~::1Ift'11.1V1

1~1.I11~1n'::~1!J~1 ill lVln::n'1yj'llll~ XRD ~';1~",1yjn{Hn1111rl::~l",1.Iifl~l.In11m,
.4 ...1 1 .• 1-~ , s

Vlflav~lll.l '1111n 11rl::Il1~11 ~Vl11.1lftfl'll1.ltl1!J l.Ilft,l.I ,,1 11f11111'H1.I1111.l1.l '111 'll1l~VI~ft'Il~m,
.I • .I

Vlflrlll~rlflrl~11.I'llW::'rlf11111'l'ql.ll1'1nQlVl1l'll1.l

I ..I .. "'" .1 .... 1 ..... I _I" d ..
ft'11.1m'Vlflrlll~VI 6 llrl:: 7 'If~1Ift'1'lJmlJ1~a'1I1Iflllg 7 llJll'I'lfl.lfl

... .1 .. lQ ... ...I.......
1If11111Vl11.1lJnnQrlflrl~~1.IIHflW'H1J1I1550 1l~t'l11'lfrll'lf!Jft' llrl::ft~VI~l.IlHflW'H1J1I 1620 1l~t'l1

... ~ OJ I 1...1 ...It I "" ... I OJ

I'lfrll'If!Jft' ft'llflfln II~n1Ift1f11111 '111.11111.11.1 , 111VI fl~VIfl~11flflW'H1J11 1550 II~ t'l1l'lfrlL'If!J ft'L'111.1 nl.l

..; ..... I OJ.I" ...I. .1 I'd ..
m''rlflrlll~VI 6 1Ifl1fl1111Vl11.1mlJnnQl.Ill!JVI~flftll 0.92 llJll'I'lfl.lfl



•4.3.5.4 m'~f1'iilJ\11 (waterabsorption)

• •
1uil 4.14 fl,)llJnlJ~u{,::,.dl~nmJfloillJ\hti\JtjWl1lJijlNl.

I1lJ1VII1'l : 1IHm"lflao~ lIJ1t1'ifllllJliijii\l'm11'1nqOll1lJii
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liS

•
fl1nl1tl"~ ~J\j 1jj UU11l1')J1tljun f(l1HI;i 1J1 riuri1Ifl1fl1111Ylpl~1

~. I ...l: ... ... . __ '"' ,
tll1fl{) UUflllUNU~lflfl1111f1all~11 1 ua:; 2 'lt~)J'lWl1lJ)J'ltUIVIIlH1I1flfl11 1620 1l~f(1

.. ... tid: ' I '" ... .;. .I .... 1~
I'ltal'ltlJa' ~:;)Jnl1tl"'lt)JU1)J1nua:;a"a~1l1J1~)J1 fll)Jll'l W111J)JIN1IYl)J'IlU ueeuuU1 U)J~:;

aflll~'~flth~)J'lWl1lJjjiN1)J1flfl11 1620 1l~f(11'ltal;;lJa' ri11JUNU~lflfl1111f11111~~ 3 ~~j.u

SCA-96 ~:;'~fl11Vlaflllw:a;i1J1riuIYll1:;jj'lWl1lJjj'ilUL'I'lIl;~)J1flfl11 1620 1l~f(lL'liUriU u~
" 'II.

~ :;ijfl111gjU'li1~;;,hfl11L'liUl;i1J1ri1ltn1)JYl1U1.111 fl{) Ua:;jjnl1 tlfl~)J1l1 0.31 ItlllMu9i'i1
- d 1 1!j~~.l.l -,1620 1l~f(ll'ltal'ltlJa' l)Jll~,a flHa',H U111'111111 4.3.5.7 'I'l 1620 1l~f(ll'ltal'ltlJa' UNU

.I d 1' .. _I ~ .1 -- , '.ljY.
~lflfl1111f1llll~11 1 'lt~ )Jlfl)Ja'111111J1l1~a')J1IfllIIYl1u)J1flm1ILNUl1 'D SCA-96

I I d ... ... at AI .;. .I
Yl1J'llUNU~lflfl11'1'l"all~11 4 ua:; 5 'lt~)Jtn1)JYl1um1l11fl{)LYlll'llU

A ..... ..... tid .~ ":".l I ...

I)JIl'lW111J)J)J1flfl11 1550 1l~f(ll'ltal'ltlJa' ~:;)J fl11~f1'lt)Ju 1IYl)J'IlUl'l1].l flU

I I ..l ... I ...:"..l"';'
a'1ULLNU~lflfl11'11f11111~'I1 6 ua:; 7 )Jf11fl11~f1'lt)JU1Ull!J11t!f1'11

.... .. ...t <II .. I .,,; ...

'lWl1lJ)J 1550 1l~f(ll'ltal'ltlJa' ua:;fl~'I1~UIH 1620 lHf(lL'ltlll'ltlJa' UNU~lflfl1111f11111~'I1 6 )J
tid : 1I..l.. .1 ~ d ,

nl1tlfl'ltllU1UlllJ'I1t!f1 flll 0.25 11l1l1L'ltUfI
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4.3.5.5 fi1fHfl'lit1Vlanfl;fI (dielectric constant)

. . I

20

19 •
18

17c
fO' __ m,"~a6~ 1s:
r;: 16e

flO> -- ",,"~a6~3s: 15....
l~ __ ",,"~a6~6

"" 14f>:r- -It- "U""no. 7Of>:

13

12

11

10

1500 1520 1540 1560 1580 1600 1620
Q 0

!jlU'tllJlJ ( C)

3tl~ 4.15 m1IJnlJliu;'t'tl':h~fi1fHfl'l'lt1Vlafl?l;f1fi\J!jlU'tllJijl~l
•

111J10l11'l : IJHmHlfla6~'l.i'fI'1f111lJu;jQHnnJ'Inqllll1lJ~

llNU' ll~'l~~';(ll~ fl1' 1'1fJJfi1fHfl'l'l t1OlafI?l;fI~1'1 1U fI1''Vlfla ll~~ ll~

Anderson, Marra llat Mistler (1997) MllNu~jjfhf1'lfi'liflVlan?l;fI 8.8 1U~lUt~fI1nlflall~

~ 6 jjfi1f1~fi'l 'f1Vlan?l;fI~l~lft1~!jlU'tllJij 1550 ll~fl1l'lfr,!~vrrfill 13.62 ~tlilu';hfi1f1~~'l

i flvia fI?l;fI~ll~at~lU'tllJij'1J~HtiUIJ1m!fI ll~ ~t~l~ tiuldlljj ll~ti'\htflll\J~l~tiu 1UfI1,
• •

'I'll'lall~~ll~ Anderson, Marra llat Mistler (1997) rrltl':h~\l1f1ll'lll1fl~ll~n1,9i'~;(U;;~1~tiu

~tci~Na~llfi1fl~fl'l'lf1Vlan?l;fI lt1VllNU~1oU'lluiju1Imf1 A-16 SO ~~jj'IU1f1ll'lll1f1 0.5

'IJltnllJ?l, ~tjjfi1fl~fl'lif10Ian?l;fI9.3 1J1f1f1'htdll1oU' A-152 SO ~~jj~U1t1ll'lll1fll~U 1.3

'l1Jlfl1LIJ?l, lll'ltjjfi1fl~fi'l i"Vlan?l;fI 8.8
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... ~~ ....
4.3.5.6 fla'1lfl"::'II"'1fJ'1l1 XRD

4.3.5.7 ,alfl1~fI'fH (microstructure)

flafln1Ifln::M',alfl1~a'r1~fl''1fJlfl~IH SEM lla'f1~1'1ltl1flNU'1fl 'II

.. _~.. I ......1. I WI'" ....4 ~
11J6111'fJ1JI'I'ItJ1n:: 'II'1H ~lll 'IIIJIJIN1'1'111fl flfl1~ fl'll Tl1J'11 IIJe~lll 'IIIJIJIN1\l~ 'IIU'II'Il1f1()\j tl1flll::1TlIJ

.I 1..1 1 ..1..1 ...
'II'Il 'Il'll1ll::'1'11T11'llIl::afla~ 'Ilfl1''I'If1afJ~'1'1 6 '11 1550 lla:: 1620 ()~fl11'1fal'lffJa' lla::1ufl1'

.. .. .. ,..l. .J'" q: ... "
'I'If1a()~'1'1 7 '11 1620 ()~fl11'1fal'lftJa'Tl1J'11'1'1m1'1111'II()1Jlfl1'1l1JHn '1'1llJlfl~la fl'l'll6~6\jtl1fl'lf~ IJ

• .A, 1 ~ • ~_I ' •.1 1'..1, • .I •..1.
'11" 1J'If'llfI 'If~ 'Ila''Il IInfl~1fl () III a''1UIn a''11()~ IIrn '11 fl1f1 '111flfl 'II'IlIl:: ()~'1'1m mu'IIetnfl1'1l

lla::'tia'1IJmllJ()~Ll1'1lMtf'1fJfl1'11fln::M'tf'1fJ SEM Mislter (1989) 1~ TEM l~()fl''111'111lvla'

'IIIHll/('1~'1161Jlfl1'1l 'II()~ ()~jj'll1
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ll,n01'91nllfl'OUfl'lJUji"Wllhi,rfl'11.l':hllN'IlIl,n01'flflaIN~ 6 il
......... ..;: "'!It 1..1.... ... -l I ...... A I'" A I ... !It t

fl'lJU91f1'n Iffl 'II~llJ'IlllN'Il'nlJ091nn 'l'll'::'I1'lHO~lJ'Il,nU.fl'1'umU1~ fl'lJU91llJ'Il 93 910 7 lla::

ilti91"n'l'll'::'l1'iHfl'l'1.I;u1.11~fl'lJllii fl'O~'IIiiflflO~Ulll'l" til;atilJlrJu 1 "0 2 lla::ilflW'I11J ii

IN'~~~lffl~ 1550 O~fI'I'llal~flfl'

-~ - - • ~ , • A i .I 101'lU'flUl'nflUfl'lJU9191'~'1nUllN'Il'll'llflO'll'111fl'fI~ 'Il91,n~fl 4.19 flflll::
.~ _ ~, .I A i.JI • .I~ .1 -... ~.t .1
nneumeunu - llN'IlIl,n01'flflaO~fl 3 'II~ 'IJ0~lJ'Il'Nfl'lJfl"'u'Uu1~fl'lJU91n''I1n.lllUlu

~ d ~ .......
P1'lflm::tI'l'l101'916m910'IUafl1l0~Unm Isekyu

- llNUIl,n01'V1f1aO~1l0~ Anderson. Marra lla:: Mistler (1997) ~~il

ti91nn'lU'::'I11,~0~ii'll,tiUfl',,1.I;u1.l1~fl'lJlliilrJ'Il 93 "0 7 lla::il

ti91" n'l'll,:: '111H fl'u1.I;u 1.11~fl'lJU'fifl'0~'IIiiflflo;j 'Il1I,'l"onatilJIrJu

2.5 "0 4.5
I ..... ..... ....

• llN'Il1l0~Unl'n Electro Ceramics (Thailand) 1l~'I1'lfla'\3'1l

ll'lJU;j~fH 1J;~n Electro Anderson, m,nlla6~ m,nlla6~

,
Ceramics Thailand ~3

~

UNlJ'Il~1~" MarralLa~ n6

'~11'j'1l thl3lJ Mistler(1997)

AI,O, (%) 96 94 94.59 93.80
0

sintering temperature ( C) 1500·1700 1550 >1620 1550

water absorption (%) 0 . 0.31 0.25
. 2

bending strength (kg/em ) 3300 . ·
hardness (Mohs'scale) 9 - · ·
fired bulk density (g/cm') · 3.69 3.66 3.62

fraction of theoretical density (%) · 95 · ·
fired shrinkage (%)

cast direction · 17.9 19.88' 19.08"

cross cast direction - 17.9 19.40" 17.79"

thickness · 16.0 16.79 16.59

apparent porosity (%) · 3.0 1.01 0.92

average surface grain size (J.L m) · 2.2 - . -

surface finish. (R••~m) . · 0.28 · ·
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ll111Vlll'1: • • ii6m'l1i'1fi1'llt>l'llln~1~

" •• " ii6m'l1f1fi1'llt>l'lIlVl1

• ,
f111H;\ 4.19 (916)

tl1lUii'IJ6~ u;li'll Electro Anderson, n"~i'IaM m'lIi'1a6~

,
Ceramics Thailand MaITalla: ~3 ~6lINIl'6n~.,

i~111i'1 1111311 Mistler(1997)

thermal conductivity 0.04 · - -
• •

(caVcm sec C at 20 C)

electrical resistivity (O-cm)

20 ·C ">10 · . -
100 ·C

rs
>10 - - .

200 ·C
14

>10 - - -
• 1\

300 C >10 - - -
volume resistivity(xlO"Cl.cm'/cm) - 8.712 - .

•dielectric constant (I MHz and 25 C) - 8.8 18.30 13.62

•dissipation factor (I MHz and 25 C) . 0.002 - -
loss index (I MHz and 25·C) - O.OIR - -
coefficient of thermal expansion ( / •C)

25.150 ·C
..

3.4 x 10 · . -
150.400 ·C

..
8.4 x 10 · - -

400-800 ·C
..

9.1 x 10 - - -

" "
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