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(acidic monomer) ANIRATAWF ALY IANBUNLA uAtunAeialivsnanagie uaziRams
azaoussgluauiivunedaundonq  Tddumsnusdu  (resin)  umsndud I luaun
1 a o 2 a . o v
azmmﬁmauﬁ"a afusuleusa (hybrid layer, resin-dentin interdiffusion zone) AI8613
a o 4 (] L4 a L " a I
Hannual 1wy wnduenaesgagud lasmstaaassuuratioy laun 9@ lwswes (ED®
[
primer , Kuraray, Japan) Wudu
4 a ¢ L (A IR
3. waNueadasFudmua syuuil iaunsoazaesuaiiosnvun 3-4 lulasams1a
2 ] ) a [ 2 UK (] 2 A a a (4
vlunugulenia  wudlususavesauiunbignazatoussig Suadiol vazisdFuduud
. by . a 1 a o d a [~ I a g o a o~ aa o
Uy (interdiffusion zone) AvIINAANMIA 13U 5 Tadndgioy 3lawndgyliy fadaen
4 4 aa
aSun uunirudan
< 2 a Jy a a do v a & alde a o ' '
MITATUNUYIULIFTWATRW FUTWUANUA MU AIIRANURINTARANY 2 a1 dIu
a A a Y a a S L2 A a a o A a a o '
UINAB WURIVDIAMUUALITFUTIUUA DNAIUNLIRDTTUTIUALATHUA YT Wnd  au
o a A ¢ 2 2 a X 1o 2 a (4 S
vosrunazsBuduuaiy - nalnlunmstadaiuegiunmstadanisganasnaas  (micro-
. . & a 5 a a . 1
mechanical retention) FANANINTU 18113 13FUUNA (resin tag) HAZAIUVUIATUN (lateral
b 4 ' T
branch) ¥83m50aaa luszuy Inneaeniulénsaleanssnilinfiesd (pH=1)" aunsa
o w g 4 y& a 1 = o Yy g
mdatualies lananue  Imsazaeussigesnninauiiuilvidulonsaausu  (collagen
& ¥ i J ' o
fibers) IHOHIODN NIMIUAIUVBLINIWOS (primers) vzFIwRIEAMUAzUTUan dUlY
[ a a Y] "g a a
apaansulvinoudomsunsnduveasdu  INUWRINUANUADY  (surface energy) WY
' P P 1 4 a X
anuansalunms InaunuuNuA oWy (wettibility) diomasueadanisFuaiuuiienu
U d ] 4 4 o a :’, 4
auTuTuwed vz Tnaunsndurnud T luduloasaansu dandadnzinaiurun
Y a o 7 a 23 ¥ a a
szneudrvassFunazasaansuionnyuleusa® sulsvusatinnuvunlszna 8-10
[} .’,’, 1 :‘, a a o d o @ o ?
TuTaswas waz hinunsusnsussnnaulevsatassdudung dmiussuumanieniv
a daa £ 4 ° 2 - v A T A A d w1y
1 TuTuweinlignsunsaiinmsazaosuadiol lidounua  uadundeaiioIndnegih

uazifamsazaeus5g luauivusdumioun TddumsmTuTumeiunsndudr 1 u



U = U 24 d a ¥ a da £
daufiazaionssg” syumwariewnayy leusanlanumulszina 1-1.5 lulaswas a9
2 ' d ) k. - 4 aa
ﬂmuasmuzuuiwmamm szummavhmmnqum_ﬂu (functional monomer) A9 PUAN
A = [y a - a i
viaumnsoladasendadala'la lasiuneamia (MDP:10-methacryloyloxydecyldihy-
2 4 14 @ o
drogen phosphate) @utlunoaia TuTuwes (phosphate monomer) ANTOUNUTENIUANND
F1 Y @ 4 aa a a ¢ 2 Yy o 2 a a o P s
Weuld dwSuaraueaddvisFuduua duliziimstaramuniinu leaseniesw lna
. 1 2 ] ° a (K]
(hydroxyapatite) vouiloWuld lithswuAvuasudel lidesdunsaeen vilvimatialigenn
> 1 ] 1 a 5 a o ! o w
wilouszuy Inneaey aatuasutazina ua hinuinnatu levSamedarhlnlismaauss
& 4o v a'a (4 25
UANAINIUTFUUUAT DI LT
Z - ) L \ a = Q’J Q. = a
AUAIDARANUIZHINGTUTUUALALFTNNTUY  anNININISIARAYBIITTY
= o o 2 a = o A’ a a J as 1
Fuuanuruauysassiling  TaslimsdSuanmmwiuiveussilinddisismaneg  aw
o o WY a a o [] (] 9
dnyazveuwsindudasyiia wilinduleldvaouny Tasdunisawanullumsldnsa
a @ n&’ a ] o 1 @ 2 1
lelasgooinnanuia szuisesnldifu 2 dszianingq fie nsada’ld Feldun narmas
a a a [ [ 2 U a a Jd
finduaznaaduilawsnasiing  uazdumuasnisnasionsa aldun eglivuwsiiing
L4 = a dJ (] J (] o 1 [] '
uaziwe3 Indiowslind*® wismismumsvugiezuialditu 5 nquingq 1dun *
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wos lailowsling”  1Heglasaad195zAUYanIA (microstructures) YBUW0S Iattioys1ind
] L4 a a o a
nuuhuead Inuoawes ladio INAnSad@a (Tetragonal Zirconia Polycrystal, TZP) Tasiln@
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(crack) ziimalasunasveuwes Indiovsees lationlaeen oq  (zirconium dioxide-
o aa o a
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v a A a ? = ° 9 v 3
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10

@ ~ 2 o o 1 el { a . % 3 1
ngaaenagln 4 FelinnudnyedndsreaniiziiNanamd (fatigue situation) 14U #0132

™ a a g 9 Y] o - a d v
FSunsandannmsvamoatiunanny  dudu msldiaes Indlowsdindlumsadensou

& o o a X - o A dd [
WunsziisadudipividdSunnudiongaiuing  mswdlusindildanuudouss

P
1NNGA

= o a d
AT 1 UAAIRUANTAN M MY IXDS Intiowsiing

Property Range of values
Density [g/cm?] 6.05 - 6.09
Zirconia content [%)] 95 -97
Yttria content [%)] 3-5
Average grain size [[im] 02-04
Vickers hardness [HV0.1] 1200 — 1300
Elastic modulus [GPa] 150-210
Compressive strength [MPa] > 2000
Tensile strength [MPa] > 650
Flexural strength [MPa] 900 — 1300
Fracture toughness [MN m-3/2] 7-9

crack initiation

\/'\///\_,‘
N \/§/\//\\

early stage

of crack propagation

a d I @ 4 o T
31 4 mafanswdaWesmFuilelisesin

= 2 @ A A 2 a 1 a a Us a a & ° Y a =<
Uﬂ]iﬁﬂy'lwmuTLWﬂlwulﬁQUﬂﬂﬂizﬁQTQlimumtuuﬁuﬁzN')l‘]ﬁ'uJﬂfTIﬂUﬂ"I'l"lﬂﬁﬂ'liUﬂ

a d A a ' a a 4
AANNNAFTAT (mechanical bond) ua::mqmﬁ Tﬂuna'lnmsmmmﬁﬁmmzn'mtwu'-‘nmuﬂ

Y a Jd ° a 5 a d a =
AunaaEwsling  aunsamiminaninistaaanenamaasuazmanil®  lagiisiwazidea

=
19
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Q2 a Jd A o q YA u’dauznq'ld =Y Y
1. MsoAAANIINAMAAs Ao MM IRFUATARANUNUFIN LB suvouws1nd laon1s
o ya a J A L) X o Yy as l
midr s iinduouvievgvse hiSouanniu hlddeismsnatouuy sy  msnseday
winsemames  mshnselasldeynmndanivine so Tulaswes® msnadaensalalas
a o . I 4 a
WQeo3n (hydrofluoric acid etching) M3fARILIVAIONION (APF gel etching) iHluAY ioRuw31
a da 0oqvaA A da qy a a I & 0 ~ 2 a &
nindnanuvgvseih idmununm s duduuatamzmuiy  usanldnnnmstaaais
2
gy
2 a a A a a dJ9 X y a o
2. mstaaamanil lninmsindeuruesindaloas laau FaeldsFudmua
anstaarnusuauysusldavy asluauiigas Taseadeie R - si- (OcH) os'ly
a o 1 Y d
@UITAININBARANLBZABNAN 9 1aAeWuse TA2auN (covalent bond)® Taslamawily
4 ) . " L -
Tuananfiuuuriaiy 2 1Jaie (bifunctional molecules) 1asdianitsilsznoudoniisanend
(alkoxy groups) U INBNE (methoxy (-O-CH,)) anends (ethoxy (-O—C}12CH3)) Amunsam
aan as A’ a a ad | . v a J P} =1
UM UNURIA1501UNSO (inorganic surface) 1¥U AAIAwsWNd  dau R As Uaiwdn
& A g a a d ] a v a o A o
Panilefilua1sdunid (organic side chain) 1w 1atia (vinyl) 8ana (alkyl) 1Hlunafnih

aaa o WERE, a a d . ' a o I o P
URATNNUNURIAIBUNTY (organic surface) U 13T UBUUA A3 5

organic Resm
Substrate &
@ O Siicone
" Carbon .
‘ | \ Oxygen .
Silane ¢
Hydrogen @@

+—— Glass ceramics

Glass Substrate

1 5 nalalunstasgnismsdunddnuarseiiuvizdlas 1 laau”
nszuumahauves lmauaunsaesuieldael
1. lmaugnaaieTasiuasiinsaniendeudiudaudalfnien ldiadfnse
laTas lade (hydrolysis) Ransidsumasves lsau luidlylsaea (silanol)

R- Si(OCH,), + 3H,0 — R-Si(OH,)

Taau lwauea
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2. msvauiuves leauen uaziSunanuszsznInguues leauea wasinms

a aan %
walgiseisy Imi

R- Si(OH), + R-Si(OH), + ...R—Si(OH),~O-Si—.........
(R}OH)-... Condensation
aa a Y -e’u aa . a da v
3. manaﬂu'lmmuaa lﬂﬂwuﬁziﬂ']'llﬁuﬂﬂﬂ“lfﬂﬂﬂu\lﬂﬂﬂﬂ"l‘l’?ﬂumﬁ'IUﬂﬂ 13NN

ﬁ'uﬁz'lcmamclgu ( si-o-si : siloxane bond)

R R
I I
/OH -8 —O0-— Si — OH
| |
R -Si - OH+M-OH—->IO (I) C)|H+ H,0
OH -8 —-0-— Si—0—Si —O0———-Si—-|O0

Silanol La |

porcelain surface
. A @ P .
M = Si vi50 lavizdan1a1iou (other alkaline earth metal)

4. dawdndeves lvameaivinljisenuas lunguumaivaaveusdu
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