—CHEtR| 2t 2 A58 X] : Vol. 29, No. 3, 1991—

ol mehyel 3 ABEEAS
AEFA woo] BH AP A7
Mgt XFoet XHRd e
o9 - o4 - A5

= Z} th. F2 alumina® A7the £ Griffith’s
flawe] 2718 APAAN =49 ZEE FANIE
I.A4 & 37} ey 44 Adnde AsE ks
I. 9748 2 vy gopr®, 5, A9 WAL F4(bonded alu-
o, 4343 mina crown'®, metal - ceramic system) °|\} 3=
V. 2% 2 3ot = A (aluminous core’*, magnesia core’’%)E

v.d & Bnste wol 3o "
o metal - ceramic systeme 93l B o] F
AARE o =g AJ2 Yokxn FriErE A, o
xS A3 F2AQ 43l FFsn Y. AT A
T Hel dde g, F2 e =4/ FSY
Ay, FE-EAT =A-=A0 EYIFE
I.M E ¥z Bg §3 T4, 72U 2, EEH

EAE ¢E27se AT 3257 A A8
o, $8 B o] ol WEF Z=rt ¥
Qo) EAE AT A, HF 2 BFL 9
AE A HE JFo AUtk A FEe <
Zeo) oa) ARPn, BAA 2 (surface flaw)
e Fd(crack)d] Fatol ofs) LA Grgro0me
v olalgt A APL IdAAL HYE HA
oA A stu«r, TR Fe FANME &
710 o)A static fatigune?t TAFHEZ DHEO|
golgtd AH® . wely A wEe] drt ¥
&7 o)), R E = = FAYPL TLE
gL wrsle Y 833 glovn, °E
et g Wyel nYHARoY 7eder o
23 e IR wyes FEALE F Yo

A4, A AA ] =g FAANIE HHE (bulk
effect) & 2 AR PV EAZIYPFLIPo) 9]
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52 @& 71% €4 Fol 7IQ@d?. oeriAl
£4:3 EXdx EF3}3, metal - ceramic sys-
tem-< opaque porcelain®] AH§-2 2 Q3] Au] el
RolA 2AAQ ¥ L AR Ak AA, =A<
AL 4% wEos AEslyg ZEE FIA
71 gl o ERAE WS e 44, gla-
zing, tempering, ¥H 234, ol 1@, ¥Z
ZAYPSFo ok on d AEHT UE gla-
zingdL EAAY A TS Fol, ¢4EFE
YA A ZEE FHAZY. temperingS EF
FINE AHEele F4 YR EN, BHA &
22& YAAIE Bolth Anusavice? T T
AE tempering AT 3¢, Yoz M Al
HEY H3 260%9) FEFAE EAeH €Y
F4L ZYsA HAAH He EAE QPG B
n3gct. 8 2 HL glass - ceramic] ¥
of Maty Wioz, AME XS BT R



He] 28 RESY, BAY 4EZFS A4
Jn A Ao AVE ZLAA BE FIE
g Byolnp®,

olg mE APe =AY FHA YE Na*
o]2¢ Bt & K* ol A2 B
A FATE Z2AA, $ZA =A9 ERe 9t
228 JYAAFE 318g A PyopBm
2731

Kistler*’= KNO; £89< 350°CY 2x&
ol &g N3y fEo F=E 3 FAANAL
9, Doremus?t 108]9] $3& €< + {02
¥}t CappsE¥S 4G4 #3 & ol2miyd
o3 guf o]} ZEE FIANZ £ A3 FA
o, }22 7§ =A9 A=z FIE o=
ol HMIYE EYF AMEL Southan®Po
KNO; &894 475C9 2X%oX 194 A ¢
A3 122%9) 2= 32 A% 4}t Dunn$
KNO; &8¢ =AE 400CY S22 4ABFS
A® 23 A9 100%9] F=FH EFE Ht
o}l BEA3tE Y. Jones®v w7l 248 AR
glazing® E=A AW KBr $8§89A4 830CY
ex2 1287 I A AGSI =T} F 40%
715t 23E Iuva s

1987\ Southan™*#& KNO; $§ %< o 4%
ol ¥ o 2 Vita 1130T 682] Z =7} 68%, Vi-
tadur 3689 =7t 94% F7Vsgew, Vitadur
3445/368 laminates] Ml ©d ol mYY
22 X g Vitadur 3689] Zx=7t 95%°143 7t
QTR Budlgy. B8 e ¥ &40 2
Lo vlXe G FF AFA, o] TE A
2ol 93 A3t =A7 HPIA e =Al
ula] &44e] dFgo] HAJkn 3t

ol ZHYPL oju] §2 ¥ ceramic AHNA
LZES] ARE e 4FHN WHes
RS0 o, Xz FA FAILe] 2aHE
Aw3 £49e deedd g2 F949 9
HEPE ojf2 NHPE A BEokilMs Ao &
#glo] g}, a8y o] WL pasted] MNEE
ol YHESL IFHY 0 AUV HRow,
Ikeda$'®& )& W ¥ pasteE A58+ metal - ce-
ramics] ZEE 57% FAANRLH, SeghisVe
Ceramicoat® AFM§-3}] 7%9) feldspathic porce-
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Lhin® Z% £ ANE Id7% A, HA 20%
NAx 3 83%9) Z= F7+e) dE A Pid-
dock™ B % ©] paste® A}83}9 aluminous core$}
dentine porcelain®] ZE &3 A5 AYT 25,
27}y 32%, 44%9 BT F7 ABRE I
ol ZHYL B FAS s dAFH
on, g TAd] HLEH7e ++8 e
2 PolEdX 3 Y}, olo] BAYoME, 5EF
Aldo] agly, AT A g P& F Qe
oj& AT pasteE AHE3St, ol mPe] ¥
2 7 44& Ad] we ¥ 28R, lami-
nate veneer £2]Ald] 3] A 4o g
Az i3, AL4F ol @ AP B9 4=
WstE #Fsty FALHEAEeE 2 E.P.M.A.2
X B LEIX S gaFo] A3tE BEdlo ol
a@Ye] Ex £ 3 4§ Golrnz K.

=13~5]
o=

o, |Agxz 3

1. gz
£ 479 AMgEHE AEe O 2.
G - Cera dentine powder(G - C international,
Tokyo, Japan)
. Vitadur-N dentine powder(Vita Zahnfabrik,
Bad Sickingen, Germany)
Ceramicoat(G - C international, Tokyo, Japan)
G - Cera Vest(G - C international, Tokyo, Japan)

1

2. gy

= A& resin moldE AME8Ha] 6.0X1.2X
18.0mm9 A7|2 AFsen, AE JtF
0.8g9 =AE A&t =A9 242 compu-
terized firing machine® 3h1<¢l Alpha PC(Jelus
International Corp. Hicksville, N.Y.,USA)E A}
8o, 249480 e} G-Cera Vest2 A
2 WEA EdAA BIHT. 9 240
¢2E AW 3208 AIXLE AL FYE B
Ei7} o] R A =g AntgF LA Yo A3l
autoglazingS 33}

Z} mA w4070 8 o] A|H-g A 23] 247 470



To82 BF8E micrometer® A3t A&3%
o, Vitadur-N¢ 3@ Y¥]E 5.97lmm, HT
F7€ 1.195mm, G- Cera® 2% 5.911mm, 1.20
mm%th

Z =219 £8 HalE Table 1,291 B2 stsich.
Vitadur - N9] ¢ o] a@ A9 aAzst A%
AT YeIeXE 79387 A% A2E 3
8t9om, G-Cera® %% laminate veneer9
NeA gHAe HZo] =Ae] Fxd NXe &
o} AZF ol nF A g YA BE 2
9 ¥zl Y EFE golr7] Y% B A

& Yt

Table 1. Surface Conditions of Vitadur-N

Group n Vitadur - N

I 9 autoglaze(control)

II 10 ion exchange on compression side
I 10 ion exchange on tension side

N 10 ion exchange on both side

Table 2. Surface Conditions of G- Cera

Group n G- Cera
I 10 autoglaze(control)
II 10 ion exchange on tension side

m 10
N 9

etching on tension side
etching & ion exchange on tension side

ol 1¥ AHee 7he £& A3 Cerami-
coat® { W] TYH FA=Z =Xslm, 150C7
FAHE 7R 2087 AXANE, 242
dX 450C2 303 M. AFe 8%
Etol 3-8 A 428 AR 602 A3
o AHErt BEF AlEe Z7d ¥ Aze
A& gotr 7] 18t THA] micrometerE AME-3Hd

& A3t

Z+ A 9] 7%= += model 1125 universal testing
machine(Instron Ltd, Buckinghamshire, England)
o4 crosshead $X& 0.25mm/minZ 32 3%
TENEPo 2 B §F5E Z3TH, ol ¢
217 34 & A3l AR EFIHEE AsIQt.
THA Atelel AR 12. 1mmE 3o A F
Aote] ¥zt H4F 10:10) YEEF SO,
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3wl
2bd?
: S=Flexure strength(MPa)
I=Distance between the supports
b=Width of the specimen
d=Depth of thickness of the specimen
W=Maximal load before fracture

E.P.M.A. (electron probe micro analysis)& Al
83l G-Cerad IE, IVE ¥ ¥ ZFE o]
g He§ AU ZEIHNE TE=E 2Hd o,
EdolA o] XEIN G FEo W3E BFEA).

I o7 45

AYF & A9 FEZEE Vitadur - N2 Ta-
ble 3% Fig. 19, G-Cerat Table 49} Fig 29
EAIE ule} 2o AW E ol B AN A
P9 A% F74&0] Vitadur - N9 79 47.27%,
G-Cera® 7% 22.63%29, AFAE HGA
711 o] & TY A2 G- Cera IVT HF=7} 34.
84% %t} ’

HEFEE o] ¥ AT Vitadur - N9 [[Z2
Z7H80] 6.78%2 HZEH FF o7} YN
o, A3HFE 44 X2# G-Cera LITL 2.74
%9 ZE ZAE RJoU th2FH 9§ 2ol
.

Table 3. Strength Measurements of Vitadur-N

Group n Mean S.D. Increase
(MPa)  (MPa) (%)
I 9 50.85 8.4 -
I 10 54.30 7.08 6.78
11} 10 74.49 13.38 47.27
') 10 71.56 10.52 -40.72

Table 4. Strength Measurements of G- Cera

Group n Mean S.D. Increase
(MPa) (MPa) (%)
I 10 69.44 7.37 -
I 10 85.15 10.68 22.63
m 10 67.54 6.96 -2.74
v 9 94.27 11.11 35.76
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Fig. 1. Mean modulus of rupture values Fig. 2. Mean modulus of rupture values

for Vitadur - N. for G- Cera.

Table 5. Statistical analysis (oneway ANOVA and multiple range test) on the mean strength

of Vitadur-N
SOURCE DF F - value RP>F
ANOVA Treatment 13.29 <0.0001
LSD grouping® Treatment Group Mean
2 I 50.85
2 II 54.30
1 I 74.49
1 v 71.56

% Same numbers are not significantly different (p<0.05).

Table 6. Statistical analysis (oneway ANOVA and multiple range test) on the mean strength

of G-Cera
SOURCE F - value RP>F
ANOVA Treatment 16.81 <0.0001
LSD grouping* Treatment Group Mean
3 I 69.44
2 I 85.15
3 Uiy 67.54
1 j\'4 94.27

* Same numbers are not significantly different (p<0.05).

A, dz=Te XA FFS JAdA FYF
E¥XE 292 (Fig. 3a, b), ¥H ZFE ol
28 A NPe YT viadld L ¥E

Table 59} Table 6= oneway ANOVAS} multiple
range test2 FA A3 Azlo|}. EPMAY Z
& Fig. 3-59) FALAAER 7 ALzl EAIH ]
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A& FFe JeEbADH(Fig. 4a, b). AdE Q%
gk o] n A g AlH e AFAHNA 9
AgPez 7B XehA G FFE BAFm Qi
(Fig. 5a, b).
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V. 52 o

1920 Griffith fel7F 1ol B2 nlA%
EAQ A8y T4S B3 v 2EEHQ
o 89 AAZEE FHFEED QR Ay,
Az Ao 4 ol AF Mol ).
a8 29 1A FAFREBEANYLE olE
THEg e, WHe Aguc Fel Aol 3
o 2RAQ 9L vITD FPI.

Ao AEE M Fe AT g8 2L
tt. 24 Zxe Ut =33, AV E A9
Bert e AU ZrHG Be of7t o7l
ek, WA drawingg 53 A Aol gle
Ao}, dzt Mg P fale A AU
A7l #A glo] vx YA 2= FHZANE B
Q.

ARG =9 AL §8 AF 4L =
m A& & B (Griffith's flaw) WEl}. °) 5 A3
Ao EAg dsld A4 24 A= &4
OJ8H A= R BA . TEY o7t 2
FE Gid Hag duRr} FHoxEzg, dd
T o] HAtE 7] AFEtE gy e w47k
o] £, AR =N YR Ed
E5o) Ago] EAAY, EAAME AYrt B
Hef] BXFcP?, mabA R Agrche A9
Zgo] =Ae A o & 4T vy, FY
Al e 7xEs Zxe Ao TysicHed,
A JHe] EAds Z|XEe =49 A R F
FEo %e vl GHA UneeRW, Oy
U JAFAAYY £leg JEE grigaAed
¥ 3] 10801 A3t A L, ZIdgds 29 felds-
pathic porcelain®] Z%X%Z7le olF uluFcpen
¥, o]& feldspathic porcelain®] &&= 71X 9
7t Yoo &8 FH 9TL HYeRAN
BEE FAAFE A A e Aoln, alu-
minous porcelain®l A @ 71X <] Fef7t BFH T
AdE 43T 2= FLE ok7EA o,
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wWa}A aluminous porcelain® AFAAFP &%
71x9 ZAE F9A e AxE S EZHE 4
F AAG?, 2oz dRE IZTL2AAEE AHS
st ddle 2L =XdME, X o of
¥ Axzst Rz T4 B diF] 2ZA
2 g wprt Qi Ao

e FANY 2L §H6A 24 B0
eagd FA AF JEY 2o 24 3e &Y
Mz F@o] sHsstA H ol AL &3]
static fatigue®} F|c}eBe0 ol Q1A g W
IAE ¥ A YA B Josz 383
AFe) 433 dRAA gUelA, FEo HEE
ok7] A1 £ UE T4 AUAE F2AFIAUD,
FRol ojv] BAFe FA HUF LS FY)
HEQ Aoz LA 31t} Wiederhorn® & static
fatigue® OH™ o]2¢] ZAAHQI gL d= st
ress - corrosion process® 3t¥.2™, OH™ o|&°]
ARFZ FEHA Si-02FE Fddn 4
33t ot. Sherrill s,
aluminous porcelain E57} SF/5 @71 AlH
o] AZF AEle] AHHET} oF 27% FE AT}
AstE Atz EESA . RitterF?L static fati-
guet AR A EA FH, & ZAY Z
ol g3 9o, =X 249 4T A9 gvtn
Aot

w2t A FE FAL 9 2§
WA g ol AR Aoy, OFgMT ol 1
YL =A 9 Zx FH NS AAE HHY
® ol TAe & AR v GFol
A9 gl o2 gl AL Aol FHL-87]q
$5% gog wolEd A Q. X #H 4 =)
o] ZEE ol& AP E ol &3l FIAI= W
He oln B IF =8¢ T3 2N,
AHER =AY, o] R Yol wEk 30— 140
%9 7% 23 EFE B ool BHndlgresr s
27,29, 31, 37, 39, 40. 43)

YytH o2 o] AP L strain point(X] &
=3 oF 500CAHE) olste 2x A A=
Aol dZFolg, o]FEY 2EoAE AW
AnAd EA o] 23R For &l ol 9

& °]F°] 7hesdlith. X4 =AdAMe g

Na* o] 2] u]3)] 259 AE 27} & K* o]&L

feldspathic porcelain 3



EA9 Na* oled @A Hdd 4532 ¥
R EAL=R

K*ol &g ol&dle Wy olgld Lit o]&& o
g3l Wy 9A Ede dYAATE FAAA
YA Eh4 &3S FHAIE €EE o158
7,‘\*01"1. LizO-SiOz-q 75]‘?‘ NazO-SiOZL}‘ KzO-SiOz
o] ujdle] 8183 P S+ Ao 2 IHA
Atk 283 S0, 27t -8 di7]dA EXEE
PF 22 A Bdo] Urh o] YL
Ao NaSO,E RAA AAsIe2N EAHE
Aqgste] A2 BEolA, BHT AIdHFe] 4
Bz e, ojEd Aoz Yyise HANA
BEHd ¢EZo] FAHE YIE 8% W
shtolth, CuCl £84E AFE3te Cu* ol
ol gt WL /M Ayt BolA: AEE H
Aoz WA FlE @Fo] A, 28 % Dunn
Do) A A]E metal - ceramic systemd A&
ZAANA ZEE RS field - assisted bonding
ol At

ol Lo g% Bx FAL AYAN E 254
93 B %L e, 2xy AYALE
ZF7HA 718 49 olgo] EAl sl o]n] o] & B
os dAAE o] AQHE AVt YT
Jav ALHThE L&A KT o] &t ¢
Bzog, L9 At FH3) 2NN 434
L0 AHT NPT AEY FE AL L F
21t} DunnS& 40CoAME 88 olgto] A3t
B S8E 4589 85% ©1FE FEAE F
AT R

A9 24 9N AE FF A3 428 I
g vXE A2z ¢ A Aok OhtaT?L 7|&
Al# 9] potash ¥Fo] BEF+F, ol u@PdE K
ol & Zidlnz A Hu ¢HYe
F428n, 539 FAe F7ME49xn A,
Y&3e] FA= 50-60um ¥ Ho) FFFo
vehti, HeEst ¥&¢4E 4539 FAV
F7hen A 45 #2803 #o. Pid-
dockE* 2 CeramicoatE o] &3 A4, alumi-
nous core porcelain®l 32%, dentine porcelain®]
4%9) 7= 23 E}E BT, inlay porcelain®
BeEe F94 9 F7HE 9 £¥dx Bad
¥th. EDAX ¥4 ZE3} K,09 #3FE aluminous

core} dentine porcelain®l 9.7%, inlay porcelain®]
13.9%% =4, inlay porcelain® vlu|§ FxE F3
23 o|n glassy phased] TEMH S0 o &
fEHol ol o Be TeRE9 #49 4A7
AYY fE L2, aluminous core] A= F717}
dentine porcelain®ll ¥3] A QXA o]f£ aluminous
core7t A AL Z AL glassy phase® 3L
A7) HFolgtn sct. EY 2w BAZH H4A
o] I A At Y& VAT Yo,
AAZ 4008 ALER du3la o] n{F A4
4%, glazing¥ 1L ALY BLe 52%9 A=
Z3& ngoyt platinum foilol A 243X A4
13%9] 2= 23L& 4

Dunn$”& ¥4 AvlE 3§ A A|HAA 100
%9 Zx Z3& Bict. nelA glazingS 8%
FH®Ro ol Aulg EHAME o2 u A
ol A% A A= FFE 4L F Ao

Seghi$¥ & o|2 I3 pasteE o]-&§ AdHANA
Will - Ceram2 83%, Vitadur - N& 43%, G - Cerat®
38%Y 2= & Aotz Rudged, &
APA Vitadur-N2 47.3%, G-Cera 35%2]
A= ZA3 Ao 418 23E Bt =% ¢
ke o] n# AHAF Vitadur-N9 1IZ¢]
AL BT F71&0] 6.78%2A 2T f9%
AolE HolA gska, &S ol TH AYF
VTe ZE F7H8L 40.72%84, #9430
2ol & HARL op i} QI HE o] 2 n g A gl
AP 7 47.27%% WAA R
ety AAAHY £ ZE FAL 4FFEI}
old QAR o2 HEE AE F YeH,
porcelain jacket crown®]i} laminate veneer?] £
Hol] opd HiEde o] R A& 3ot
o =¥ ol 2 X g AHY =]
Wyl ggsA gong, 94 A{A HExd
uX e g% gt 3.

Aztoz A Asis WHe 9 Az o
Aol A g AHgEE wgolth. 27td] g% Z=
22 Ade EA9 2-10um ZEE §3MAA Grif-
fith’s flaws AASAY, oAd Age] tipE &
A TEOM HE EAANIe dEE ol
Aoy, glazing MeElE FEF A& APsid
238 4E5Y AF-E AASA Ho Fx9 7



A7 2= A Aok, Jones®s] Aol 4
¥ 6.7% FX FA7F LA, AGF
ol m@ Asld 31.4%9 ZFE FTF AFE
A}, B AYPoA Ado2 BAAHF G- Cere
Mz 2= dzao vd 5 F4(-2.74%)
FFod FAYJAE Aole oL 2G4
A E oleumPAY G-Cera N9 %=
F7180] 35.76%2 ol2n @A T P G- Cera
129 3% Z7+& 22.63%9) ¥ F94 le(p<
0.05) 2% Z3 &AAE Bl o] glazing ¥
dE AE3e FAAN AUE HFAoz AA}E
Adst Azt AAAZ YFFE BN F
e Ax 3AE& AT ol ¥ XN A
B384 71918t} o] laminate veneerd] 3%
VFHA A 2]zt R o] nF HEE cement
919 AYAE FRolYolx A AA 9 B T
2HE A 9€ § e delE A

Dunn$”L oL m@¢o 2 HAYY AFF F
A7 A4 50ume ¥ ojoF kAL [t °)E Gri-
ffith’s flawe] Hol& 23} 3loof & ¢]nol.,
Southan™-& ©]&78A17l aluminous porcelain®]
EAS 74um B AHA S Fox Zx 78 A7}
SAHYGT Budtg e, PiddockE” = EDAX
Afog ol Y FxIt /M LS dojd
595 EWAA 10um ol ol® 100um7HA X e
A g ol &9 #iteol Utk Budgrh. Ohta®
T 50~60ume] ¢FHFNA HU F5¥HE &
Z Ao 3., Jones'E KBr &892 £ 830
TolA 1283 A 23 250ume] ¢FFANA
Hdo A5YU5%) ZE F7HE AL B
Y. EAYAE EPMA #3F 237 100um
o]d9] o] &ido] AT Aoz BHHIG.

ol AF|YL ZF71E Fx9d A g 4
Ao o738 4T WA ¥ Ao ¥ A
2om?, Southan® & EAZ3Yo] FPxo
ulXe G @8 A7, BTGP S £3
=9 A3 FA2E do}, ol nEYe 9
e A gy Aoz wm3ech

ol T 4§ Fx FA9 AxE =9
x4, A A7t M7 &x9 E§3 4o o)
gFexuz, AL e ZACd M 9
£3o2 AE Y3 A9 Fx FJ AHE
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4dg€ F A}, o] ¥ pasted o] &F =A<
ZE 2792 KNO; £2 KBr 8495 ol &3=
wylel vlElA EAEE glen, SEE Ao
Hagle] GAlZiel HEE # e Al A,
ZE A 53 94 HAA ¥}, porcelain jac-
ket crown©lt} laminate veneer?] €284t ol g}
# 2ol metal - ceramic system®| = H &3l £
% EHE 43 e, AH/E T AR F
el Ao B WRolet AtRET.

v.d B

AR ol Y o AL A Fx
FX 23 R AFd 3 dFE A} Y5ty
2% 9 feldspathic porcelain (Vitadur - N, G - Cera)
& AMgEe] AHE AAE ol B AHE
PF, AGSIFZEE $A38 2, EPMA 4o
2 TN FFE 2AEAY. A48 2FE
BAsin L1 22 AE8L deid.

1. ol W AYE U3 A0 BT A, gFA9
B3 Aol vl R A= FA ESE R
4t

o] w3 AR AT =A] A|He] =7) Wl
Ay 3lA) gokt.

AFAHE AZAANFE o] uf M & P G-
Cera IVTe] Zx7} ol & 28 Mevt P§ G-
Cera IIZl ¥3] #gAUde 2= FAL B
ek

EPMA ¥4 23, oj2 8Pz X =4
B A ZepHE FFe] AT 718 B

[o]

R
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EXPLANATION OF FIGURES

Scanning electron microphotograph with EPMA of G- Cera galzed only.

a) tension side

b) compression side

Scanning electron microphotograph with EPMA of G- Cera specimen treated with
ion exchange paste on both side.

a) tension side

b) compression side

Scanning electron microphotograph with EPMA of G-Cera specimen treated with
ion exchange paste after etching on tension side.

a) tension side

b) compression side
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— Abstract—

AN EXPERIMENTAL STUDY OF THE EFFECT OF ION EXCHANGE
ON STRENGTHENING OF DENTAL PORCELAIN

Young - Kook Lee, D.D.S., Sun-Hyung Lee, D.D.S., M.S..D., Ph.D.,
Jae-Ho Yang, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Seoul National University

Ion exchange strengthening is a chemical process whereby large alkali ions(such as potassium)

are substituted for smaller ions(sodium) within the surfaces of glasses and ceramics, thereby reducing

the thermal expansion coefficient of this surface region, and creating beneficial state of compressive

stress within the near surface region.

The purpose of this study was to determine the effects of ion exchange and etching treatments

on the strength of some dental porcelains. Two feldspathic dental porcelains(Vitadur - N, G - Cera)

were used in this study. A commercial ion exchange paste and etching gel containing 8% hydrofluoric

acid were used for surface conditioning. Transverse strength was measured using a universal testing

machine and the technique of EPMA (electron probe micro analysis) was used to access the potassium

contents.

1.
2.

3.

The results were as follows:

Improvement in strength was only obtained by treating the surface placed in tension.

No changes in the dimensions of the treated specimens were detected when samples were measured
with a micrometer.

There was significant increase in transverse strength of G- Cera IV group treated with etching
and ion exchange, compared with G- Cera II group only treated with ion exchange.

From the results of EPMA test, increase in potassium contents was observed on the surface
treated with ion exchange paste.

Key word : dental porcelain, ion exchange, etching strengthening, EPMA
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