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'J'a'l\1f1~'l ,!Gl'aGl 'VI. 'U., 'J'VI.3J. 'VIUGln'a'a3JU':6Iti.1

..- , 2

n'lt1!~U'l n'lt1!~u'VI'J'JC;&IU 'J'VI.'U., 'VI.'U., M.S., D.Sc.

1 111f1~'D1vTu~n113JU1~~~§ f1tU~vTU~LLY/V1t1~1~~f 3J~1~V1t11it1~f)ULLriU

2 111 f1~'D1vTu~n113JU1~~~4: ~tU~vTU~LL Y/V1t1~1~~f ~~1fl~n1cU3J~1~V1t11it1

.. ,

- .
'U'VIAG1iJeJ

?6l']i/'i::."'" L ~'fJ~nM'1ti~t1JVlfiVi~"f}~mTi~LLlJl~~filJl1~ 1 lJl'fJri1ii~c;i~',)1~"f}~L n~r;'i~u1~nVi'f}f-nL~U
- -- .. , .. . ~

?6lU8::?o-n'1'1 L~1U3,JLLVI~Vi'f}1"DL~U'U1~ 2.0x1.5x25 ~3,J. ~13,J ASTM C 1161-90 ,,1U')U 135 '!!U LtJ1V1'f}t1.I~I!3,J, . "
920 'fJ~~1L-n~L:nU~ I!1UL~~ryry1mPl "1nJuU13,J1LLU~~')Um1q3,J LUU 9 n~3,J n~3,J~:: 15 'iu n~3,J~ 1 1.1J1~

ftJmTi~LLlJl~ LUUn~3,JfI')tJfl3,J n~3,J~ 2 LfI~'f}tJtI') ~'f}t1.I~I!~ 91 0 'fJ~Pl1L-n~L:nU~ LU'f}1mPl n~3,J~ 3-91~ftJ. .. . " .
m1uftJ~I!1Vi tI') L m~3,J1 ~1q'1U ri'fJUftJm1UftJtI')~fi~u 1~umTi ~~')Un1::~1~fln'fJUfl1;ttJ r;'iL U~I!1,)::~ LlJ un

..

n~3,J~ 4 n~3,JLfI~'fJtJvitJ ~'fJt1.I~I!~ 890 'f}~~1L-n~L:nU~ L U'fJ1m~ n~3,J~ 5 n1'fJ~')u';;;')n1'f}mnL Vi'!! 1 'U1~ 100.. ." .
1 ".." ..1 ..r, "'..-

LL~:; 40 3,Jfl1'f}U ~,)ULfl1'f}~n1'f}fI,)13,JL1,)~~ 120,000 1'f}tJ/U1V1 ~U3,JU1'!!,)U1::tJ1Ufl,)13,J1'fJU n~3,JVI 6-9 1J~" .
~,)ULfl1'fJ~n1'f}fI,)13,JL1').jf1 7 ,000 1'f}tJ/U1~ L U~I!1,):: LL.x~ n~3,J~ 6 ,]~~')U';;;,)']~U1~~fl1f1U7,)3,JritJ';;;'),]~cJ'l.
tjin~~1~1ULL~Un~3,JiI~mnLVi'!!111I!1ULU n~3,J~ 7 ,]~~')u';;;'),]~n1:;~1~Vl11U1ULL~Un~3,J7,)3,JritJ';;;,)']~cJ1" . "
tjin~~1 ~1ULL~Un~3,JiI~mnL Vi'!!111I!1UL U n~3,J~ 8 ,]~~')U';;;,)']~U1~~fl1f1U7,)3,JritJfl13,JmnL Vi'!!Ti~Vi'f}f-nL~U" .
LL~::n~3-J"~ 9 ,]~~')u';;;'),]~n1::~1~Vl11U1ULL~Un~3,J7,)3,JritJfl13,JmnL Vi'!!1']~Vi'fJf'!!L~U U1Vi'f}f'!!L~UL ULLlJl~::n~3,J." .
1utj"~1Oi1ri1ii~ c;i~1J,)1~ (MPa) ~,)ULfl1'f}~VI~~'f}tJvt')1uLL~::LtliUtJL ~UtJ 1~u L.jf~Ci~~Lfl11::';'fI,)13,JLLU1U1,)U LLtJtJ~.. .. ..
VI~Vl1~L~U,) (one way ANaVA VI p ~ 0.05) LL~::m1V1~~'f}tJVJn (Tukey HSD Test)

"8n'1'1Rn~ Vi'fJf-nL~U~~1um1vi1L.x:!iutI') L1UtJ 1~u mnfl~'f}tJvitJ~1'f}m1'] ~ LLlJl~ 311Oi1ri1ii~ c;i ~1J,)1~3,J1 nn~1
Vi'fJf'!!L~um.1J1~ftJmTi~LLlJl~'fJU1~31iiU~1f1ryVl1~~Ci~ (p < 0.05) LLlJlm1LfI~'fJtJtI')Ju1.1J~13,J11C1L~3,Jri1ii~c;i~1J,)1~

"fJ~Vi'f}f-nL~u1~

.'Ii/ m1uftJLLlJl~tI,)L n~r;'i~u1~nVi'f}f-nL~u31t1JVlfiVi~lJl'f}mn ~3,J1Oi1ri1ii~c;i~',)1~,

(') vlUIIl"1 ~W1 2544;24:101-10).
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'J~1':ilnJ1 lJDI~DI LLfi:: mru~1J1 mru~1Jn'J'JPJl1J. ~ ~702

.r d ~ Q ~.. .. Q d'
'lJUL U'f)~~1n'iinMtU:;fj113.J-n1 ~'IJ'f)~ ~I"JVi'f)1-n L'iiUL'f)~~1'f) Ln ~'lJU

~1nm1n1'f)LLm'IJ 1~tJUn~LL~l"Jm1U1tU:;~l"JtJVi'f)f-nL'iiU ~1LtlU"
~'f)~~m1n1'f)LLm'IJ vT~lu.:i'f)~u~u"im1LL'ii:;1 u~~un LoIIUm1

LLm'IJ~1U~UWU (occlusal surface) ,,!~i3.JtJ~ (contact point)

1ui1~wu~u'f)~3.J1nLnulu (over contour) ~1"J13.J'lJ11J1:;~Ln~" .
,rU~1nm1ni'f) LL~~.fiUtJI"JVi'f)f-n L'iiU~:;~'f)~Yi11.:iL1tJu ~'U:;.j U

LL~l"JtJl"J~'lJ1'IJ1:;~:;Yi11.:iwurl~u~n 5 L ~~'f)n~i3.JtJ~riUtJI"JVi'f)f-n. "
d .. ~ d.. 0

L'iiUVI'lJ1'IJ1:;~:;3.Jm1'f)nL~U~'ii'f)~LI"J'ii1 LU'f)~~1n3.JLL~U~11U
.

Q"" 0 Q dQ" 67 ..r 0 Q
~'iiUVl1tJLm:;3.J1nnI"J1U1Ll"JtUVI~I"JL1tJU' U'f)n~1nU1'f)tJ~1~U.
dQ.r .'"1'" 0 Q ... dQ .. 8
VlLn ~'lJU'f)1~LlJU~UmL U~'IJ'f)~1'f)tJ11I"JVI~I"J'IJ'f)~Vi'f)1-nL'iiU LL'ii:;

... ,..r , 'I.ld .,."
1'f)tJ111"JL ~'ii1U~:;LL~n~'f) ~lJL1'f)tJ 1 (crack propagation) ~u-nu

~1u.juLL~n';;-nL~tJ~1tJl u~~~ ~~~3.J~1"J1~~:;~'f)~~m1Yi1tJl"J.
.. " d °'l~ .. ~

Vi'f)1-nL'iiU~ ~L1tJU -n~~13.J11[)Vl1 ~~ ~~tJm1L~'ii'f)UVlU (over-

... ... d.. :... Q
glazed) ~l"JtJLLnI"JVl3.J,,!~~'ii'f)3.JL ~'ii1"J~1 m1L~'ii'f)U~1"J (self-

.. 0 ~ ,... ~ ~ Q 0 d l: Q"
glazed) ~1'f)Vl1m1'IJ~LL~~~l"JtJ~I"J'IJ~-nU~~1~ 1 -n~VI~~13.Jl"Jfj

~13.J11[)ri1'i~1'f)tJLL~nL~n 1 uutJl"J ~~LUU~~ri1L U~'IJ'f)~m1.
LL~n';;-nl~~l"JtJ9-12 LL'ii:;.fiUtJl"J~1T~~l"JtJ,~1T~-nu~~1~ 1 ~13.J11[)

1.:i~1"J13.JL1tJul~n~L~tJ~rium1L~~'f)utJl"J 13-15

1 ~ tJill"J 1 U t)' ~ ~u 1tU:;U1:; LI1V1 Vi 'f) fen L 'iiU~:; ~ 'f)~~ m 1n 1'f). "
LLm 'IJ~i~~1nl~1.:iriucJul"JtJluLL~1"J ~~L1113J~13.J11[)[)'f)~'f)'f)n"

3.J1L~~'f)utJI"J1 ~3Jl~ ~1"J13.J'lJ1'IJ1:;~Ln~,ru~1nm1n1'f)LLm'IJ~:;.
~'f)~Yi11.:iL1tJu L ~'f) 1 m~.fiutJl"J~cJul"JtJtJ'f)3.Jful~ 13JYi11.:iLn~

"

m1~n'IJ'f)~WUrl~U~1'f)t)'~~U1t"U:; ~LVI~u~3.J1n3.J1tJlum1~
" ."

0 " r Q .. ~ ..
~:;Vl1 ~ ~ViU~I"J'IJ'f)~Vi'f)1-nL'iiU3.J~1"J13.JL1tJun'iiU~U3.J1

t)' ~[)U1:;~~r1'IJ'f)~m1~nM1dL ~'f)VI~~'f)u~'ii'IJ'f)~m11T ~LL~~... Q .. ~ d.., , 0 ~ ~
m1L~'ii'f)U~1"J m1L~'ii'f)UVlUVl3.J~'f)~1m'ii~~~'lJ1"J1~ (flexural

strength) 'IJ'f)~L ,..j'ii~~U1~nVi'f)f-nL'iiU L rt'f)~~1n.ji'f)3.J'ii~~'f)tJl U" "
U~~UUL~ tJl"Jriu~VlflVi'ii'IJ'f)~m1Ufu LL~~tJI"JVi 'f)f-n L'iiU.j U ii~.
13JL ~tJ~Vi'f) LL'ii:;L ~'f)1.:iLtlu.ji'f)3.J'ii~1~fuvi'u~LL ViVltJ 1 um1

"

L~'f)nl.jfLVI~u~m1ufu~111VitJl"J LL'ii:;/~1'f) ~fim11T~LL~~tJl"J

Vi 'f)f-n L'iiU 1~'f) f.11~~U 1:;~ Vlfl 111 Vi

~ -d

'J8&1l.l.a:'Jfin1-a,
Ll'l"ifJ3,JLLvl~L~~~~U1~n~'f)f"DL~U (Vintage lamina

porcelain, Shofu dental Co., Ltd. Japan) ~1U,)U 135 LLvl~ l'l13,J

ASTM Standard CI161-90 1JU1~ 2.0x1.5x25 iJ~~L3,Jl'l'J 1~fJ

~~3,J~~~'f)f"DL~UrluJ1U'J1r1~1nt:l'f)~U (de-ionized water) 1~fJ
.. ..

~.iJl'l'J1~')u~~I;i~,j1 L vl1rlU 1.4 n:;3,JI;i~,j1 0.2 iJ~~~~'J .iJ~

0

'U'VIU1

u~~u UU 'J::"D1"D UL ~3.J 1 ii~'J13.J ~ U 1 ~~~::ufuu'J~u ~~ n il1Vi. . .
.r ", ~.I ' ,,~::

1I'f}~~UL'f}~3.J1n1lU LVi'f} ~~il1ViVllJ'J1nn~'f}~1U~1~'f}UUULL~~

... " .r 'I" ~ ~

~'JU~13.J "D~~'J13.J~'f}~n1'JUL'f}~~~1IU1U3.J1U~'J~n1'JVlu~n'J'J3.J

~'Ju ,iufi'f} n1'J~cju'Ju31~'J13.J~'f}~n1'J~1uu'Jru::~31~'J13.J" "

~'JU~13.J 31tjin~ru::1n~L~U~rlu.;lufi'J13.J"D1~3.J1n~~~ ~1n.
L ~~~~')1~~u~~vi11 ii31n1'J-ii~u1rJ~~U'Jru::1 ii31;LL~::31~'J13.J. . "
~'J U~13.J 1n~ L~ u~ rlu.;lu fi'J'J3.J"D1 ~ ~~Vi 'f} f"D L~UL U U rJ~ ~~31.
~ru~3.Ju"1lr;i'~n~1'J U'f}n~1n ~'J13.J~'JU~13.J~LUUL ~~~~~tjin 1 U. .
n1'JL~'f}n 1.jfLL~'J Vi'f}f"D L~U ii~L ,)1rlU l~~rluL if'f} L~'f} 1 uOJi'f}~U1n

31n1'J~'f}U~U'f}~IJ\'f}n1m'J::~1 ULL~::';;:n L ~1I'f}~LL~~ 1n~L~U~rlU

.;lUfi'J'J3.J"D1~ LLIJ\Vi'f}f"DL~u31,)'f}L;U~'f}~'J13.JLU'J1:: r;i'~,fu~~31

1'f}n1~Ln ~n1'JLL~n';;:n 1~ UU1L 'Jru~31'J'f}uI;i1~ULn ~;fUil1U1 U

~ 1 j'.. ~ ~ G '1.1'1"'"
'J~~ U'f}n~1nU Vi'f}'J"DL~UU~~ruL~U~'J13.JLL1I~LL'J~ ~lJ ~~L3.J'f}. " w
i3.J~~rlU.J11~UL'UVi1::.J1~1U1 uOJi'f}~U1n L i1'f}~~1nLn~U'J1nn-

n1'JrU~'J13.J~1~1nn1'J~ni'f}u2 (corrosion fatique)
..I".I~ .. ...1"'" .. ~~ .",~

L "'~~~lJ1~nVi'f}'J"DL~U LlJU~U~ ~ UVi'f}'J"DL~UVlUU3.J ~"Dnu

3.J1n1 uVl1~vi'u~n'J'J3.J 1~uvt'Jlu~::uu3.J1-nL un1'Jvi1.;luU~'f}3.J

U1~~'JU~ ~ LL UU"D U~ ~'J'f}u.;lu 1~~::L~~'f)UVi'f}f"D L~U (porcelain

-fused-to-metal) 1~Um~~::LUu1~'J~~1U1 U L ~~rfI~u1~n-

Vi'f}f~L~uU'J::n'f}U~'Ju ~~n'f}ul~'f}'f}nl~rfI (SiO2) 64%

'f}'ijfJL uu3.J'f}'f}nl~rfI (Al203) 1 8% 1uLL~~L;nu3.J'f}'f}nl~rfI (K2O)

LL~::1~L~u3.J'f}'f}nl~rfI (N~O) 8- 1 0% 1utiJ~'J1~LL~nIJ\1~rlU L~'f}

~'JU ~3.Jn1'J11U1ur;i"J 1011 ri1tji~r;i'~1I'J1~1I'f}~L ~~ rfI~U1 ~nVi 'f}1on L~U.
~::f'1'f}U')1~~1 ~~~1LUU~'f}~U11~~::3.J11.jfLuu1~'J~~1U1 U

L~'f}LY;3.J~'J13.JLLejj~LL'J~3

Li1'f}~~1nL~~rfI~u1~nVi'f}f~L~u31~~~'f}U~'f}31~'J13.J.
LU'J1::LL~::~'J13.JLLejj~LL'J~~~ (tension) ~~1 ~~~1LUU~'f}~LY;3.J

G ""~..I".I~ .. ", 1"
~'J13.JLL1I~LL'J~ ~ ~nUL 11~~~lJ1~nVi'f}'J~L~U L Vi'f} ~ ~~13.J1'JC1 "D

~1u1 u~il1ViOJi'f}~u1nl~ n1'JL Y;3.J~'J13.JLLejj~LL'J~1 iirlUVi'f}f~L~U

vi11~~~1u~fi L OJiun1'Jvi1 1 iiLn ~~'J13.JL~UtiJ~ ~n ~1~UU t.u~'J

1~Un'1.'JLL~nLu~uuu'J::,,!4 (ion exchange) ~1'f}n1'JL~'f}nVi'f}fenL~u

rlU 1~~:: 1 ii31 f'11 i3.Ju'J:::fiVl'fn1'J1I U1 U r;i"J L~ 'f} l~fu ~'J13.J1'f}uIJ\1~

rlULflnU'f}u1 u~1u~'J'f}u.;lu1~~::L~~'f}UVi'f}f~L~U ~fin1'J
,j' ,.",~ "~,, .r ~ ..

L ~~1u~::n'f} ~ ~Ln ~~'J13.JL~U'f}~~n ~1~UUViU~'J1I'f}~Vi'f}'J~L~U

~~~::';;:n~1~rlULL'J~~1nil1 UU'f} n~3.J1 n'J::vi1 1 iirJ~ ~ Ln ~n1'J.
LL~n';;:nl~ ~~vi11 ii~U~1ULLejj~LL'J~;fu 1

t.u~'J1I'f}~Vi'f}f~L~U~::31'J'f}uI;i1~U (flaws) lc1J11~::Ln~
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~::tlnurci'iJfJl-:iLL -:i~~U1L(;11LtJUL'J~1 2 U1\ii LL~'JU1L;;1L(;11LtJ1"

1~fJL ~~'iJru~n~"JJ'iJ~L(;11LtJ1~1n'iJru~n~-:i'iJ~ ~u11~ 6500 en, " , "

1 u~n1'J::'iJ1n1P1 LL~::L ~~'iJru~n~L(;11LtJ1;fu1u~u11~ 9200 en, "

1 un1'J::~ruru1n1P11~fJ~tiJ(;1'11n1'1L ~~'iJru~n~LtJU 450 en ~'iJ, ~ ~ , "
.. 0 0 ~~

U1V1 (;11~r11LL U::U1"JJ'iJ~1J'1~V1

LLUU~UL~3,JLL3JLL1J1J8iI~Lr1U~31'JJU1(;l 2.5X2.0X30 ~'i'1~L3,Jj;1'1

L ~It) 1 ~LL vi~~lt)ftDL'i'1urilt)uL~131'JJu1(;l1 ~~n~1~U~1Um .jfV1(;l~It)1J

L~It)"J!(;lL"J!fJn1'1~(;liJ')tJ'1~3,J1ru 20 LtJlt)fLoDUrfl 'iJ1t)~~It)'1OJfL'i'1U

ll1fJ~'i'1~L~1

U1LLvi~~lt)f"J!L'i'1U~ttJ'(;l1l1'1tJi1~j;113,J~It)~n1'1 L-ii1L~11u..

Lj;11L~1 (Unitek: mIra-mat, CDF CO., USA) L(;lfJLL vi~~lt)f"J!L'i'1U

'\1"; 1 LL~UllajLL~~-3n11V1~~'fI-31J'fI-3Lyj~;'~U1~nYi'flf~L~UL~'fIL~f1Jn11Uf1J~1l1Yitj'J~1-3~fi; nti3J~ 1, fI'J1Jfl3J; nti3J~ 2, Lflfl'fl1JrJ'J; n~3J~ 3, ,j'~~'JtJ.. ~ . .. ,

n1::~1~~n'flUfl11't1J;'" nti3J~ 4 Lflfl'fl1Jv11J", nti3J~ 5, ,j'~~'JtJ..x'Jn1'f1n1nLYi~1'nU~~tJ11Ji'J3Jn1J~U~~::L~tJ~; nti3J~ 6, ,j'~~'JtJ..x'JtJ1-3~~LflUi'J3J'.' . .
n1Jn11i~~'JtJ..x'J~1in~~1~tJ-3~-3n1nLYi'n1; n~3J~ 7, ,j'~~'JtJ..x'J,j'~n1::~1~Vl11tJi'J3Jn1Jn11i~~'JtJ..x'J~1in~~1~tJ-3~-3n1nLYi'n1; n~3J~ 8, ,j'~~'JtJ

..x'JtJ1-3~~LflUi'J3Jn1Jfl13Jn1ru Yi'n1; nti3J~ 9, ,j'~~'JtJ..x'J,j' ~n1::~1~11tJ1U~~Un~3Ji'J3Jn1Jfl13Jn1 ru Yi'n1. ~

Fig. 1 Diagram representation of overall experimental design for feldspathic porcelain having different surface treatments: Group I, control; Group 2,

self-glazed; Group 3, polished with SiC paper; Group 4, over-glazed; Group 5, ground with coarse/fine diamond burs; Group 6, polished with silicone

rubber points followed by diamond paste; Group 7, polishing with sand paper discs followed by diamond paste; Group 8, polished with silicone rubber

points followed by a felt disc impregnated with diamond particles; Group 9, polishing with sand paper discs followed by a felt disc impregnated with

diamond particles

~ii~~1n,fu'l11-:iu~1U~L~1LL~'J~1LLu~CfJ'JfJn11ri~ LUU 9,

n~~ n~~~:: 15 LLvl~ 1~fJLL~~::n~~~::1CfJ11Jn11i~LL~~~UtJ'J
, , ,

~LL[;1n~1~nU r;i'~LL~UI1fJ11J~ 1 r;i'~d n~~~ 1 L~1~'f)ru~I1fJ" " , '"

920. on 1~fJ13J1CfJ11Jn111J11J~I11VitJ'J L ~'f)l.jfLuun~~~'J1J~~. , ,
n~~~ 2 11Jn11L~~'f)1JtJ'J ~'f)ru~I1fJ 910. on lU~I11'J::'f)1n1~

, ",

1",.,/ r.. ..,. , .,/
LL~:;'~~ 'JV1'f}CU~J13,JU'f}n 1 U1V1 n'f}UU1'f}'f}n,,1nLl'11L~1 n~3,JV1, " ,

3-91~:;un11u:;u~J11~CJ'J1m~3,J1l'11~1ul~tJ'IT~~'JtJn1:;'~1~...

:n~n'f}u~1flut;] 1:;,i1U~'J13,JL1tJU 600 1 U~J11'J:;' LutJn n'f}U

u"11u'IT~LL~~,tu~'f}1u n~3,J~ 3 'IT~~'JtJn1:;'~1~~n'f}U~1flut;],

n~3,J~ 4 :;Un1n~~'f}uvi'u ~'f}CU~J1fJ 890. 'D 1 U'f}1n1~ n~3,J, , " ,



4 4", ..

'In.J~nJ1 1JPI~PI "19:: n1ty~U1 n1ty~Un'J'JNU104

~ 0' oJ 0 ~ ~
~1nU UVl ~~'fJ1J PI'J13.J LLj;1 n j;11~"'fJ~ Pl1 L'U~fJn1~~~ ~"'J1~

1~fJl.jf~fjMLPlT1~~PI'J13.JLLUTuT'JuLL1J1JVlP1Vl1~L~fJ'J (one way
oJ - ..

ANOVA Vl P ~ 0.05) LL~~ n1TVl~~'fJ1JVJn (Tukey HSD test)

U1 t;i'JLL Vlu~'fJf"DL~U 1 ULLIJ1~~n~3.J luPin~~[)1~~'J f1'JfJnli"fJ~.
"4 " 4' oJ 0 ~ ,

~~VlTTP1U'fJL~nj;1T'fJU'DU~~'fJ~nT1~Vln1~~"fJ1fJ 1 00 LVl1 (JSM-.
6400, JEOL, Japan)

~ 5-9 n1'f)~'JU-J'Jn1'f)n'lnL n1-nU~~U'llJ (100 L3.JLf11L3.JJ;l1)

LL~~'U~~~LtfjU~ (40 L3.JLf11L3.JJ;l1) ~'JUf1'J'l3.JL1'J 120,000 1'f)lJ

/~U'l~ -nU~~~ 20 ~U'l~ L~U3'1J'l-d'JU1~lJ'lUf1'J'l3.J1'f)U

n'f)uu'lLu1T~LLI;i~,Tul;i'f)LU nfi3.J~ 5 n1'f)~'JU-J'Jn1'f)n'lnL n1.
'U~~U'llJ LL~~-nU~~~LtfjU~ n'l11T~~'Ju-J'J1T~1unfi3.J~ 6-9.

~"d "",, ..
~~~~~'JULf11'f)~n1'f)f1'J'l3.JL1'J"l f1'J'l3.JL1'J 7,000 1'f)lJ/U'lVl

1 U~Jl'l'J~~LL ii~ nfi3.J~ 6 1T~~'Ju-J'J1T~U'l~~~Lf1U (Shofu.
porcelain adjustment kit; silicone rubber point, Shofu dental

Co., Ltd., Japan) -J'J~~ 1 U'l~ J;I'l3.J~'Ju-J'J1T~~'lin~~'l~XU

LL~Un~3.J~;;~~~n'lnL '1'f)UJl'lUL U (Dia-finish; felt discs
..

impregnated with diamond particles, Shofu dental Co., Ltd.,

Japan) L"UL'J~'l 2 U'l~ n~3.J~ 7 1T~~'Ju-J'J1T~n1~~'l~Vl1'lU

XULL~Un~3.J (3M SofLex polishing discs, 3M dental
... ~.." ~ ~"

product dlVJSJOn, MN, USA) ~'J~~ 1 U'lVl J;I'l3.J~'JU~'J~~~'l

in~~'l~1ULL~Un~3.J~;;~~~n'lnL n1'f)UJl'lu1u L"UL'J~'l 2 U'l~
.. ..

nfi3.J~ 8 1T~~'Ju-J'J1T~U'l~~~Lf1U -J'J~~ 1 U'l~ J;I'l3.J~'JUf113.J.
n'lnL""'11T~""'f)f'L~U (Vita karat diamond polishing paste,

Vita Zahnfabrik, Gennany) L"UL'J~'l 2 U'l~ n~3.J~ 9 1T~

~'Ju-J'J1T~n1~~'l~Vl1'lU1ULL~Un~3.J-J'J~~ 1 U'l~ j;I'l3.J~'JU..

f113.Jn'lnL""'11T~""'f)f'L~U L"UL'J~'l 2 U'l~

~'ln,fu U'lLL vi~""'f)f'L~u1 ULLI;i~~nfi3.J Lu;;~fi'lri'lii'~vi~.
~'J'l~ L~ULf11'f)~VI~~'f)lJvt'JLU (Instron universal testing instru-

ment: model 5585, Instron Corp., Canton., MA, USA) L~U3'1

~j;l1'lL1'J~'f)~-J'Jn~ (crosshead speed) 0.2 ~~~L3.Jj;l1/U'l~
, oJ ~,.. ~~ ~

1~U~~'l~~'f)~~nn~3.JVl1'f)~1lJLLVI~""'f)1-nL~U 20 3.J~~L3.Jj;l1 ~'Jn~..

3'1~U'l~ 5 iiL~u'Jilu n~Luii~~~~~n~'l~1~~~'l~iI'JflJvT~~'f)~.
~ ., "" d.,"~ ...l' ~ ...1 '" d't,,~ ..
~~U ~ ~~'lUVI L~1lJn'l1Lj;l1U3.J""U~'JLlJU~'lUVI L~1lJLL1~~~ (ten-

sion side) fi'lri'lii'~vi~~'J'l~~'l3.J'l1C1fii'lu'Jru L~~'ln~3.Jn'l1' 6

Flexural sb"ength M= 3Wl

2bd2

M

eJan1'iAnti1

~1ri1ii~r;i'~1I,)1~1I'eJ~L yJ~ ~~tJ1~n""eJf-nL~U 1 uLLIJ\~~n~3.J.1!"1 .J ~ .. ~~ 1!"1
LL~~~ ') L U~1't1~Vl 1 m't,)LP1't1~~Vl1~~t1~LL~~~ ') L U~1't1~

~ 2 1~tJ1.jfm't~LP1't1~~P1,)13.JLLtJ'ttJ't,)ULLUUVlP1Vl1~L~tJ') 1,)3.J

nUm'tLmtJUL \iitJU~1~1i~~LP1't1~~Vln l~tJ 1~ LL~ ~~1~ U~1't1~..

~ 3 ..,U11 ""eJf-nL~u~~1um'tLCJ11~tJ1,J1~"ium'ttJ"iuLLIJ\~~')
.1 oJ .J' ~ .. ~

(42.90 :t 17.64 L3.Jnn~lJ1~P11~) -n~"'UCJ,)3.J~nMCU~1I'eJ~P1,)13.J

~.J' '1 " 0 ~.J~ ~.J'
1I't1l't~Ln~1IU L U1ICU~L~'ttJ3.J-nU~1U 't'eJtJ~1~UVlCJ,)~~Ln~1IU.
1~tJvt')1tJ ~iinMCU~~'eJU,j1~'fIu1,JLDuLLte)~~n (ltJ~ 2) ~~1

ri1ii~r;i'~1I,)1~U'eJtJn11n~3.J~~m'tLP1~'eJu'lliU (n~3.J~ 4) ~~1v'i. .
~ .J.. .J' ~ .I.J .., 0 ~ ~

CJ,)VlL'ttJU1IU~~'tlJVl 3 LL~~3.JP11m~~~~1I,)1~~~~~ (83.48 :t.. .. .
19 .00 L3.Jnn~tJ1~P11~) ""')Um'tn't'eJLLIJ\~L yJ~~~tJ1~n""eJf-n

" ~ ~ ~.., .J
L~U~,)tJ~')n't'eJmnL ..,-n't-nU~~tJ1ULL~~-nU~~~L'eJtJ~ (n~3.JVl 5).
~~1 v'i~1ri1ii~r;i'~1I,)1~~11n~L~tJ~nUn~3.JP1,)UP13.J ~'eJ 48.32:t. .

.1 .J' ~ .. .J "
8.42 L3.Jnn~lJ1~P11~ LL~~"'UCJ,)3.JP1,)13.J1I't1l't~3.J1nVl~~~')tJ. .

r;i'~'ttJ~ 4 1~tJ",u1'eJ~~1u,)U3.J1n~13.J;-{u~,)1IU1UnUVlP1Vl1~..

m'tn't'eJ LL~~~1ri1ii~ r;i'~1I,)1~1,J LL~n 1J\1~'f)U1~~ii tJt/.1IOi'ClJVl1~

~~ ~ , .. ~ ,.J .. ,~" ~~
~t1~nUn~3.JLP1~'f)UCJ,) (n~3.JVl 2) ~'t'f) n~3.J1I~~')tJn't~~1M'n~. . .
n'f)UP11;tu~ (n~3.J~ 3) ~1'eJ n~3.J~"IT~~,)tJ~')"IT~~~lP1U (n~3.J.. .
.J .. ,.J 1"~ ~,,~ ~
Vl 6 LL~~ 8) ~'t'eJn~3.JVl ~'tum't1l~~,)tJ~,)1I~n't~~1MVl't1tJ.
ltJLL~Un~3.J1,)3.JnUP113.Jn1nL..,-n't"IT~""f)f-nL~u (n~3.J~ 9)

""')u1Un~3.J1I'eJ~-n~"IT~~1tJnU (n~3.J~ 6-9) n~3.J~1~"ium't.. . .
"IT ~ ~ ') tJ ~')"IT ~ n't~ ~1 MVl't1 tJ 'ttJ LL~ Un~3.J 1,)3.J nu ~')"IT ~ ~1

..
~ .1' .J.or "I' .J
~n~~1~llJLLCJUn~3.JVl~~CJ~mnL ..,-n't'eJfJJl1tJ L U (n~3.JVl 7)

~~~~1ri1ii~r;i'~11,)1~~~~~ (64.33 :t 7 .24 L3.Jnn~tJ1~P11~) LL~~.. .
'1".J'~.J "I' ,.J
L ~"'UCJ,)Vl3.JP1,)13.J L'ttJU3.J1nn')1 L Un~3.JP1,)UP13.JLL~~n~3.JVln't'eJ. . .
~')tJ~')n't'eJmnL ..,-n't-nU~~tJ1ULL~~"DU~~~L:fjtJ ~ 1~tJP1,)13.J

L 1tJU~tJ 't1 n!J~~~ii nMCU~'t'eJ tJ;j ~1i') UL" U 1'f)~ 1,J~ n r;i'~ LL ~ ~~

1~UltJ~ 5

w

~Ii} ri'lii~I;i~'IJ,)'l~ (flexural strength) ~\l')tJLUU N/mrn2

~11i} MPa

~Ii} LL1~~vi'l1-:ir;~~LL~n';;;n ~\l,)tJLuut1')iu.
~Ii} f1,)'l3.JtJ'l,)'lJIi}~:iU~'lULUU 1:::tJ:::V1'l~1:::~~'l~"~P1U tJ-. OJ
n~'l~'lJIi}~"~11i}~ftJ.ft~~Ii}~ ~\l,)tJLUU~~~L3.J~1.
~Ii} f1,)'l3.Jnt)'l~'lJIi}~:iu~'lU ~\l')tJLUU ~~~L3.J~1

~Ii} f1,)'l3.J~U'l'IJIi}~:iu~'lU ~\l')tJLUU ~~~L3.J~1

b

d



'") nU91 ~'}f1"1 2544;24: 7 07 - 70
. 105

9I'l'i'l11t11 F11 ri'l-ii~r;i'~1I'11~1If}~LL v\~L yJ~ii1~1J1 ~n~'tIf~L~u~1JiftJn111JftJ~/l1~fJ'1r;i1~nu

Table 1 Flexural Strengths of feldspathic porcelain bars having different surface treatments.

Group Treatments Flexural Strengths

1

2

3

4

5

6

7

8

9

ctr

ctr + gla

ctr + pol

ctr + pol + ove

ctr + pol + gro

ctr + pol + gro + sho + ilia

ctr + pol + gro + sot + ilia

ctr + pol + gro + sho + vit

ctr + pol + gro + sot + vit

ctr = as-fired, gla = self-glazed, pol = polished with 600 grit SiC paper, ove = overglazed, gro = ground with a coarse and

a fine diamond burs, sho = polished with silicone rubber points, dia = polished with a felt disc impregnated with diamond

particles, sof = polished with polishing discs, vit = polished with diamond polishing paste

6I'l'j'l~..i 2 r11~"~~Lr111:;':;'r1,)1)J LL1J11J1,)ULL1J1J~~V11-3L~tJ')~'f)-3L orj~ C'i'~1J1 ~nYi'f)~L~um;'f1Jn'l11Jf1J~111Yi~')1Ji1-3nU

Table 2 One-way analysis of variance for feldspathic porcelain treated with different surface treatments.

Source DF Sum of

squares

Mean squares F ratio F prob.

Between Group

Within Group

Total

8

126

134

15741

18207

33949

1967.7211

144.5035

13.6171 .0000

61'1'j'1~~ 3 LL~~-3n1nll1tJ1J L VitJ1J";1~(iffl Lf111:;.JVln 1I~-3L rJ~ t/.~u1~n~'1}f~L~UJ11tJ 1;'n'11u"i1J~J11~iJ')1Ji1-3nU
..

Table 3 The Thkey-HSD test for feldspathic porcelain treated with various surface treatments.

NS

NS

NS

*

*

NS

NS

NS

NS

NS
*

*

NS

NS

NS

NS

NS

*

NS

NS

NS

NS

*

NS

NS

NS
*

NS

NS

*
NS

*

* = Significantly different at p < 0.05 using Tukey HSD test.

NS = No statistically significant difference.

.7689

.4384

.2072
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'i\J~ 2 LL~VI~:!iUfJ'J~~~L~flrfl~,j1~nYi~f~LflU n\-i~vI 1 n\-i~fI'Jl.J~~ ;;')tJnfl~~~fl'l'111P1U£lL~n~1~U~U~~~~n11V1.. ' " ,

. - ,
n1~~~tJ1tJ 100 L'I'11

Fig. 2 Scanning electron micrograph of feldspalliic porcelain surface (group 1: control group) xl 00

oJ .1- ..1".1-" ,. ,4-"" ..-« -,
'I\JOWI 3 LL~~~YlU~'1~t)~L11~~~u1~nYlt)1~L~U nt\)J'I'l 4 n~)JLrI~t)l.J'I'll.J ~'1Un~t)~,,~'I'l11~Ut)L~n~1t)U~U~~t)~n11~
.. ..'

ri1ii~~U1U lOa Lvl1

Fig. 3 Scanning electron micrograph of feldspathic porcelain surface (group 4: overglazed) xlOO
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..I .t~ _.I".I~" ,oJ,,~ "" ..~~ ~,
,tJ'WI4 LL~~~"'U~,)1Jt)~L.,,~~~u1~n..,t)1'L~U n~)JV1 5 n1t)~')tJ~')n1t)n1m""D1 ~,)tJn~t)~,,~V111~Ut)L~n~1t)U'DU~~t)~n1'1~
.. , ,

n1ii:~1JtJ1tJ 100 Lvi1

Fig. 4 Scanning electron micrograph of feldspathic porcelain surface (group 5: ground with diamond burs) xlOO

'i\J..1 5 LL~~~.f.UtJ,)1Jt)~L~~;'~1J1~nYlt)f4IIL~u n~3.J~ 7 ,j'~;")tJ';'),j'~n1::~1~Vl11tJ11JLLl.iun~3.J~13.J;")tJ';'),j'~tJ1in~~1~u , "

11JLLl.iun~3.J~'i1~~~n1nL YI'D11~fl1tJ1 U ;")tJn..!j't)~~~Vl11~.J~L~n~1t)U'DU~rit)~n11~ ri1ii~1JtJ1tJ 100 Lvl1" ,

Fig. 5 Scanning electron micrograph of feldspathic porcelain surface (group 7: polished with Soflex kit and Dia fmish) xlOO



- --- ..
?~1"ilnJ1 1JP1~P1 "~:: mru~u1 mru~Un??PJJu. ~ ~708

ulfJn~1nd ~~L~U~1 LyJ~v1~u1iJin't'llfJf'DL~ULun~~tIi.
lvl1un11,](;1vl'JfJn1~(;11~~nlfJuf')1~uv1 (n~~tIi 3) n~~vttvl. .
1Un11Lf')~lfJUvTU (n~~tIi 4) n~~tlilvl1un11,](;1vl'JfJoX'J,](;1fJ1~. .
=n~1f')UI;)1~ vl'JfJoX'J~1in""~1 (;11U LL~Un~~r;J~~~n1nL 't'I'D1lfJU

" "

Il1fJL u (n~~tIi 6) n~~tlilvl1un11,](;1vl'JfJoX'J,](;1fJ1~=n~1f')U. .
1;)1~vl'JfJoX'J~1in""~1(;11ULL~un~~'iJ~~~n1nL 't'I'D 11rJIl1 fJL U"

(n~~tIi 7) LL~~n~~tlilvl1un11,](;1vl'JfJoX'J,](;1n1~(;11~Vl11fJ1U.. "
, ,~.. ~ d',d ..

LL~Un~~1'J~nUf')1~n1nL 't'I'D1"IJ(;1't'1lfJ1'DL~U (n~~VI 9) ~~~.
, 0 ~ ~ ,";.r, ..~ 0 ~ f')1n1~~ (;1(;1"IJ'J1~LLl;)n 1;)1~ L 't'I~"lJUlfJfJ1~~ UfJ~1 f')ryVl1~~(1 I;)

(p < 0.05) LLl;)n~1~~1nn~~f')'Jur1~ ~'Jun~~Vi1vl1Un1nf')~lfJU. . .
C'J'J (n~~tIi 2) 1~~1~11(1L ~~ri1ii~v1(;1"IJ'J1~L ~'t'IlfJf'DL~ulvl.

, ..~ 0 ~ , .. ~ ,d
IfJfJ1~~UfJ~1f')ryVl1~~(11;) (p > 0.05) L'DUL(;1fJ'Jnu n~~Vln1IfJ
'" ~ ... , d

(;1'JfJ""'Jn1lfJn1nL 't'I-n1-nU(;1""fJ1ULL~~-nU(;1~~LlfJfJ(;1 (n~~VI 5).
LL ~ ~n ~ ~ tlil vl1U n11,] (;1 vl 'J fJoX'J'] (;1 fJ1~=n~1 f') U 1;)1 ~ vl 'J fJ f')1~ n1 n.

~ d' , d
L't'I'D1"IJ(;1't'1lfJ1'DL~U (nij~VI 8)

- ..
'J~"'atU

~ 'fJfen L~ U 1~tJfi'i'i3.Jen1 ~~::LU'i1:: 31 R1 ri1ii~ LL 'i~ r,;~~ ~1

LL~::31'i'fJtJIi!1~ij'fJtJ"t U1f1'i~~11~ ~~LUU~1L ~~~vl11 ~~'fJfenL~U" ,
LL~n';';nI11tJlviLL'i~LFlU 14 1 UV11~o;)u~n'i'i3.J 1~tJun~LL-1i'"Jn1'i

'" .. "'.. 1:'1 4 J
U'iru::~'"JtJ~'fJ'ienL~U~'fJ~3.Jn1'in'i'fJLLn b'll ~1nn1'if'1n~Un1'i"
n'i'fJLL~~~'fJfenL~U~'"JtJ';';'"Jn'i'fJn1nL ~en'i~::vl11 ~Ln~fJ'J~'II'i'll'i::,

~~ ~ ~J... .. 4 ""
~1nn1'i~3.J~~'II'fJ~~'"Jn'i'fJnU~u~'J'II'fJ~~'fJ'ienL~U en~'i'fJtJj;11~U

d... J...I '"
V1Ln~'IIU ~::LuU'~'i'"J3.J'II'fJ~LL'i~Lf1U (sUess concentration) LL~::

LUU~~Li3.Jviu'II'fJ~n1'iLL~n';';n'll'fJ~;A'fufJ'"J 1 t;i~.jun1'ivl1fJ'"J
,

~'fJfenL~ul ~L1tJU U'fJn~1n~::LUUn1'iri1'i~f1'"J13.J'II'i'll'i::LL-1i'"J iI~,
LUUn1'iri1'i~'i'fJtJIi!1~ij~'fJ1~LUU~~Li3.Jviu'll'fJ~n1'iLL~n';';n 31,
~~vl11 ~R1ri1ii~ t;i~'II'"J1~L ~3.J;fU'fJU1~31iitJ~1IOi'ClJV11~~CI~~'"JtJ

n1'ivl1fJ'"J~'fJfenL~ul ~L1tJu311~~~1tJ~fi n1'i,j'~~'"JtJen~,
';';'"JtJ1~~~1f1U en~,j'~n'i::~1~V1'i1tJ'iULLcJun~3.J LL-1i'"J~13.J~'JtJ, "
f113.Jn1nL ~en'i,j'~~'fJfenL~U ~1'fJ';';'"JtJ1in~~1 ~'iULLcJun~3.J~"
r:J~~~n1nL~'i!'ilJSI11tJlu (n~3.J~ 6-9) ~~~1nn1'iV1~~'fJ~il,
LL~~~l ~L ~U~1 n1'i,j'~LL~~fJ'"J~13.J1'iC1L ~3.Jri1ii~t;i~'II'"J1~'II'fJ~

L ~~c;1"~u1~n~'fJfenL~ul~ U'fJnL ~i1'fJ~1nn1'ivl1fJ'"Jl ~L1tJU

L rt'fJ~~1nn1'i,j' ~ LL~~fJ'"J~C1n~fi ~::vl11~Ln ~ LL 'i~tfi ~ ~n Fl1~;fu"
'1""'" ~ ~d..."".. ,

111tJ b U~U~'J'II'fJ~'J~~ LL'i~'fJ~V1Ln~'IIU~::3.J~~n'i::V1U ~'fJ'i'fJtJ,
. ...d... "" ~ ~ ""... ... d ... ~

~1~UV1Ln~'IIUj;1~'il1nLL~::'IIU1UnU~U~'"J U'iL'"JruV1Ln~LL'i~'fJ~

111 tJl vi LL~~:: 'fJ UI11 f1'11'fJ~ ~~,j' ~~::.Jf 'fJU o;)UrlU vl11 ~ Ln ~fnU'II'fJ~

~.,f 4 Z ~d ,f.,f, ~ "d...
LL1~'fJ (;1'iJU on~'nU'iJ'fJ~LL1~'fJ (;1V1Ln (;1'iJU U~::'nI"JUu (;11'fJU11I"JVI Ln (;1

.,f .,f... '1" °,\"" it " d.,f,\ °,\""
'iJUUU~U~1"J L(;1 Vl1 L ~(;1'fJ~ 'nLL1~Vl3.J1n'iJU L Un11V11 L ~1'fJU111"J

L ~1t"].! ~'fJ L U 17 (development of residual compressive stresses)

LL~n11oji(;1LL~~t1L3J~'fJL ~U~ (n~3.Jt1 8) L3J~13.J11t1L ~3.Jn1i~
.

r;i'(;1'iJ1"J1~1 o:iL .,.j~tft~u1~n~'fJfonL~ULvl ~::L ~ULvl~1n11oji(;1LL~~

,TU~(;1oJ!1ULUU~~t1~1ioi'ruLL~::L3J~1"J13.J'fJ~.jJ13.J L ~11::tl1oji(;1LL~~. ~

Lvl'fJ rJ1~t1n ~'fJ~ LL~::~1UtlI"JULL~I"J~:: L n (;1 ~~ ~ ~'fJ~ 'fJfon L~U3.J1 n
..

~~'-!'fJn~1n~1"J13.J L1Uut1LvlLL~1"J iS~~13.J11t1vi11 o:i~'fJfon L~Ua1

" .d.,f"
~1"J13.JLL'iJ~LL1~L~3.J'iJU(;1I"JU

U'fJn~1nn11oji(;1LL~~LL~1"J n11L~~'fJU~13.J11t1vi11 o:i~ufJl"J

.. .,f'1"" L1UU'iJUL(;1(;1I"JU n11L~~'fJU3.J~'fJ~l"Jfi ~'fJ n11L~~'fJU~I"JLL~::n11

... ~ ,f, ... ~ .d
L~~'fJUVlU ~1nn11f'1nM1U~UI"J1n11L~~'fJUVlU~13.J11t1L~3.J

n1i~~1"J13.JLL.jj~LL1~1 o:inuL .,.j~tft~u1~n~'fJfonL~ULvl~t1~(;1 (n~3.J. .
d .1 4 , ~.I ... J'
VI 4 83.48 :I: 19.00 L3.Jnn::u1~~1~) LU'fJ~~1n~1~3.Ju1::~Vlfi

~ 4 '1"~ " ..1" .1" d '
1n11'iJU1U(;1I"JL3.J'fJL(;11U~1"J13.J1'fJU'iJ'fJ~LY1~(;1~u11 VI'fJU U

..

L.,.j~tft~u1~n~'fJfonL~u a1fO11U1::3.J1CU 13-14x1 0-6 loon ~~

LL(;1n~1~~1nLLnl"Jt1u13.J1L~~'fJUvi'u (12X1 0-6 loon) L~U~L~nU'fJU

L~ 'fJ L UU~~~ 'fJfon L ~U t1 'fJ rJ.jJ1~ 1~~::~ (;1 r;i' 1"J3.J1 nn~1 ~ 'fJfon L~U t1
..

L~~'fJUvl1uu'fJnvi11 o:iU1LI"JCU~ufJI"JL~~'fJU'fJu1 U~1l11"J::t1LUU
..

LL1~.i)(;1 (compressive state) iU'iJ'fJ~LL1~.i)(;1;:fLuur;i'l"JiSut~n11
... " d ,f ..., '1.I~' .,f ..

L~1t"].!'iJ'fJ~1'fJU11I"JVlLn (;1'iJUUU~I"J~1U LuU~~I"JUL U'fJ~'fJ1onL~U

L ti'fJ~~1nn11LL(;1 n';;:n'iJ'fJ~~ 'fJfon L~u2T nu11nJj'fJ ~t1 vl1ULL1~ ~~

(tension side) L ~11::'U::JUfJI"JL~~'fJU~~LUUvl1ULL1~.i)(;1~~VlU~'fJ
~ '1 ""9 .,f~1 .. t...

n11LL(;1n~n L(;1(;1 LL~::U'fJn~1nUY1~3.JU1~ 1 'iJ'fJ~U1U1L~~'fJU~::

~(;1 ~1"J13.J~nLL~::~1"J13.Jn~1~'iJ'fJ~1'fJU~1~U~~Lvl fJI"JL~~'fJU~~
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Abstract
Objective The aim of this study was to evaluate the effect of surface finish on the flexural strength of feldspathic

porcelain.
Materials and methods 135 feldspathic porcelain bars were randomly divided into 9 groups, IS bars per group.

The groups consisted of 1) as-fired at 920.C under vacuum; 2) self-glazed at 910.C in air; Group 3-9 were first

polished with SiC paper under a wet condition; 3) polished with SiC paper; 4) overglazed at 890.C in air;

5) ground with a coarse and a fine diamond bur,s ,under a speed of 120,000 rpm in a wet condition; Group

6-9 were polished in a dry condition under a speed of 7,000 rpm; 6) polished with silicone rubber points and

a felt disc impregnated with diamond paste; 7) polished with discs and a felt disc impregnated with diamond

paste; 8) polished with silicon rubber points and diamond paste and 9) polished with discs and diamond p<?lishing

paste. Bars were subjected to a three-point-bend testing according to ASTM C 1161-90. One way ANOYA and

Tukey HSD test were performed on the data at p < 0.05.

Results The results indicate that surface finish of either a polishing or an overglazing significantly increase the

flexural strength of all tested porcelain bars.
Conclusion Surface fmish does have a positive effect on the flexural strength of feldspathic porcelain bars.

(CU Dent J 2001;24:101-10)

Key words: flexural strength; surface finish; porcelain
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