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7t ATFRIR

=AER F2AE ANY EAZ BEY =4
(Vintage Metalbond porcelain, PA20, Shofiz Inc., Kyoto,
Japan)9} ¥4 T4 (Vintage Metal bond porcelain,
No.58, Shofu Inc., Kyoto, Japan)E AH&-3H]t}.

Lt AlE HZE S o}

ARg A9 FPAE S44 AE A2E 98
2EHAH 2 2" Y5 AFetg o)

=A) B8 £ 0.335(0.67ml/ 2.0em)E Z
o} T3t 8 Yo FUstn 229 AF
%7](Ceramo Sonic Condenser, Shofu, Japan)
of 9 1} Zo] &8 1087 &L Algslag.
% FAH EHoR e S Heg Xer ot
ol Y72 71 T8 Yol ZE o|f3le] Yo
25 Besigith

FYPo 2 HE FoF W =X £4& W
Edo| el ¥ 530CAA 1287 244
AH A z227F AAGE 24 F71(Table )l
2 A8} ISO 6872 8.3.1.28%4) Falad A|H
9] 3} FAE 247 5mm, 2mmt § =2 24519
o e dupg glo] Ao HF 3 A7}
20tm7F B =5 mesh #600 diamond (De Beers Co.
Iceland) 2 Anpetict. 32 =%7](CD-15CP
Mitutoyo Corp. Japan)2 &3 8+ & AJH] 7]
& Z0] 27.35+0.38 mm, £ 5.01+0.02 mm, F
A 2.02+0.02 mm Fth. el oA AlHe] 77
7} 7180l A8 AW A (crack)o] Y A1H

™
=
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Table 1. Firing schedule

< Ao AR
of. 257 7[1EE & A AlEHe

Au} FE AHL 147 B9 229} (Biosonic

e F3le] AlH S 105C 2] 8271 (Dry Oven
1#ggl, d)M Az 24X7F M os
AR F#& =4 (Sartorius Analytic Scale,
Germany)sta 33 o] 433 F#A 7} olAH
°o|8 A2 % (dry weight: W)L 3t 2z 2
FE A7IAA = F 123]9 Sl Doy

AZFAE £33 A HZ Fig. 19 Table 19
FAE d2F(C)E AT Yoz THAZ
(SR, DR)9] AlH-& FHFo F1o] 343t 9
#Zoln AR7HA] BZAd 3 vFAA 24E A
o] £ 2A (immersion weight: We) & 233l ch.

EFE NS FFAA Ade] 2L E4ieR
AlHe) #HZ B FHE s o8 ¢ F
% (water absorption weight: W3)& A& % t}29
Ao wa} BH7) 7] & (apparent, porosity: Po)S A
230} '

T

1)

Mooz At A

W= W,
— X 100
Wg— Wg

ZA3lo] 33] o) A3 F
HAESF FH(W LB 31y
23S 53 A

o Al 2 5% Az FHoRRE I57 A
He| FFF(Wa = Wa- Wi) S A&t

Predry Low Temp High Temp Heating rate Vacuum

(min) () () (¢/min) (mmHg)
P?)f:e‘izfn 1 680 960 50 730
Po(r)ci?i\ - 5 680 940 50 730
Refiring ~ °oxperimental 680 925 50 730

condition

657



E Control group ’
[

Sample Preparation & First Firing
Q.24 ,P:3g - no, of Specimen

G:Opague Porcelaln
Grinding & Polishing

P:Opal Porcelain

+ Dry Weight(Wr)

— —rSoaked Weight(Wh)
[ i 1
Cantrol Water Immersion Saliva Immersion
105°C. 10days 78, 1 Odays 37C,10dyas
CQ:6.,CP: 8 Q:12,P:20 Q:6,P: 10
d Weight(Wh)
IR Data
Reflectance [ No Predry :I I Predry to W:,530°C
Q:6.P: 10 Q:6,P:10
T

Refiring Refising

| Refiring ” JL ' I
crg 5.crp o)) sro:s.sep 10 || oRg:e ore: 1o | |
1 T T

[ IR Reflectance, Flexural Strength and XRD l
[

Decontamination

I IR Absorbance & Fracture toughness in CRP.SRP and DRP I
=

SEM

 opaque porcelain
. opal porcelain

' control group non-immersed and first-fired specimens
© refired control group
T saturated group
water-immersed at 28 and second-fired specimens with no predry treatment
¢ dried group water-immersed at 28°C and second-fired specimens after predry

to dry weight(W1)

Fig. 1. Schematic diagram for method and experimental group

Table [I. Specimen classification and number of

24 sigieh. ol W) AzR} A A3
Dol #31e] 24gsigon, ol £A) 84
9z 2% $9 A4S 14 248 5 3

Tl Bagh A9 Al&skE correction firing®ll

1. A 9A 233 ¥ALE (Reflectance) 274
Tzt 7% 39 Al HA BFY £
o2 Qg JEde] wistE Br] fal FT/IT-300E
(Jasco Co., Japan)9, 10° ¥k 22 23] (10°
Specular Reflectus, Pike Tech.. U.S. A)E 0| £3
o [R ¥HAIEE £3589 thresolution: lem”, accu-
mulation:30, gain: 2.0, scan speed: 2mm/sec).
VAR S E 23 &4 A g2 (0), 23 &4
Z 27 (CR), ZFT(SR, DR)Y 471 TollA vla
7b 7Fedem H:0 £4 3 AFa due] sle
wave number 3300~3600cm™el ¥x¢F 1600
e 529 271 band® $1AE YK Fig. 2).

specimens
Group Code no. A2hn
C CQ 6 }—]' ]
CP 9 T
CR CRQ 6 e,
CRP 9
SR SRQ 6
SR 10 23} 24
DR DRQ I3
DRP 10
2t 25t &M Y Mol FRT(FT-R) 53
T AlHo] Hf X RE9 £ 23 &4
A 3% 245}], SR B Hrf 25 )
AN 24 A A2 A @m 27 232 93,
DR At 4 F 5304 108 o) 248 A
A2E 53 A= FHWO7HA AZAZ 3 23
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Spsumen | DRG

Refiectance {%)

T T d
2000 1000 o

Wave toseber{esy

T T
4000 3000

|

Fig. 2. IR reflectance data reading

2. A9X % (Absorbance) 7%

EA T AHINME IR radiation T2} 71538k
o} 37} F(CRP, SRP, DRP) 9] §458 54
4= AT}, Nicolet Avata 360 (Nicolet Co., U.S.A)
AXE o128} th(resolution: 4em™, accumulation:
32, gain:1.0, scan speed : 2 mm/sec). 5T E 74
A FAZ Yol Fig. 29 Y ol plot 3 %
H209 A& A%z Aol wave number
3400cm?, 2600cm™® F-+9] 27} peake] 91X & $I
}(Fig. 3).

o] w
e

‘Instron 4501 universal testing machine(Instron,
USA)E °]83lM 34 23 Aoz 333 oA
load@ ¥ T3¢} F4& o g8t HIAEE A=
89 tHcrosshead speed = 1.5mm/sec).

3w/

2bd*

M::

W : breaking load
[ test span
b: AHe] 27
d: AHe) £

2. 7704 Ald

G -g o] &8k microhardness testing
device(MMT-3,JT TOSHI Co., Japan)’dolA
vickers indenter® 98N¢] 8152 20%9] 85AIt
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Bpetimen

300 4

H

Absorption coefficient (cm")

v T v v 1
4000 3a00 2000 1g00 0 +
ave oamber(om} J

Fig. 3. IR absorbance data reading

(loading time) %<t 7Fetn HWAHY #4E (radial
crack)® Zo| ¢ & 3Pt & A HAA 53] 54
T P& 78l Lawnd Fullere] 212 of &3l
3374, Kicg 2H&3rh.
Kic = (1/7 tan6)(P/¢?)
= 0.0726(P/c"*)

vickers 4% (26 = 136°)9] A%

6 : AH8E e wkz} (half angle)

P k3l 7hat et

¢ el s A7 Fhe) W

o

ul. SR AlEO] A A} H0j2 24

27k g - 7F ol B 2R S #FE] 9
3l AlHe] BHE 0.5m AAVIR HE Avkst &
(mesh #10000 diamond, De Beers Co. Icela
nd), 4% hydrofluoric acid (Porcelain Echant,
Bisco, U.S.A)E 287t AHEAAIA FAL 24} #n|
74 (Hitachi S-2700 scanning electron microscope,
Hitachi, Japan)2.2 2z s}t

AL BHEA

ANOVA Test®Z & o] frolat #5758 5314
o}, 227} Qs 7 Levene statisics® 7+ 7 7¢
o FoA HEE Y3 A% ASE ¥ TEA
9] 7% Tukey test, 5E4te] 7]ZE 7% Tamhane
test® 2z} & o] folzE Felstgitt.



7t 25I| 715 E L& H AlEe

Uz A} IFToN d& 2HY) 7|35
I F8 F5 %L Table 119 2t}

AA AlHe Z2EY) J1FEE 0.77£1.07%%2
o, 2598 2ATY ZEY) V1FE0] FY AT
o Hgj 3ufel] 7H7hE HAAE el B5EY &
A AAY 71Fe] BUSS & F ARATHTable 1I).

Lf, MM 2R (FT-IR) &3
1. HALE (Reflectance) %

70 BEH =A AE
E5% ZATY IR reflectanced] A Table V&

wave numberel| ] Y broad band<] & 1 ¥}
=(Fig. )& 43Ut

3510~3350cm ™4 2] broad band® reading
Az}, 7 U] Aol thgk & kel BAkx Q) v 8-S
Uepl & Fake 266.378, T 7t §9a7) &
Ao 2 et (p=0.000). ©] bande Tukey test
27 CQ, CRQ, SRQ, DRQ®| 47 #H =& F
2r9) A5 E¥tHTable V). DRQTIA band
o] WAl 7)} 718 #9ka1, CQ, SRQ, CRQTS «£2
2 VeRgTH(p<0.05) (Table V, Fig. 5).

1582~1536cm™ 2o A &) BiAlx o gk 54 ¥
A A%, Fak 293.790.2 B3t 4937t w3kon
{(p=0.000), Tukey test 23} 12} &4 F(CQ)l H|
3 27t &A1 (CRQ) ¥ALE ) &3k a, EFA171 &
(SQ, DQ)°l TFAIFIA] 2 F(CRQED &4 v
Eltor, Az F 23 243 F(DQ)°l TF JF

Table II. Specimen mean weight and apparent porosity

Group Wilg) Walg) Wa(g) Walg) Wa(g) Po(%)
P 0.66£.05 0.39%+.05 0.66+.05 0.66+.01. .0012%.0003 0.44+0.11
Q 0.75+.02 0.49+.02 0.76+.02 0.76£.02 0025+ .0026 1.30+1.61
mean+SD 0.70+£.05 0.43+.05 0.70+.05 0.70%.05 .0017+.0017 0.77+1.07

Wi dry weight SD ' standard deviation

Wz ©  immersion weight P : opal porcelain

Ws ©  water absorption weight Q : opaque porcelain

Ws" maximum water absorption weight

Wa:  Wa- Wi(gm water absorption)

P, % apparent porosity

Table IV. Peak wave number in opaque IR ref-
lectance

Wave number (cm™)

1st band 2nd band |
CcQ 3410~3389 1561
CRQ 3367~3345 1570~1582
SRQ 3335~3354 1570~1561
DRQ 3635~3626 1570~1536
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e DORG

Reftectance{%)

oaa 3000 *2000 1000

Wave nuinber ( cm™’ )

Fig. 4. Example of IR absorbance reading in
opaque group. Examined wave numbers are indicated
with arrows.



Table V. IR reflectance at 3336~3510 cm™ in opaque group

Group no. mean(%) 8D significance{p)
cQ 3 557x10%  0.30 x10°
CRQ 4 3.92x10* 1.04 x103 0.000
SRQ 3 5.04x10* 1.60x10°% 0.001f | 0.000
DRQ 3 6.11x10% 0.98 x10° 0.001 0.000] 0.000
(%) (%) ] wom Mean  —e—S/D ‘
0.07 0.07 0,060 0.0505 00625
006 | 0.06 | g
0.05 005 - f.
004 | 004 | |
003 003 | §
0m 002 | |

oo

a. IR reflectance at 3335~3510cm™

0.01

b. IR reflectance at 1582~1536¢cm™

Fig. 5. IR reflectance in opaque group

Table V. IR reflectance at 1682~1536¢cm™ in opaque group

Group no. mean(%) sSD significance (p)
cQ 3 6.10x10° 5.38x 10"
CRQ 4 4.51% 10 11.72x 10 0.000
SRQ 3 5.95% 107 9.64x 10" 0.000
DRQ 3 6.25x 10 6.08x 10" 0.000 | 0.012

22k A%

) 59 =4 A9

74 AT wAE 34 AfelA] Table V9

T(SQEY & HARE Yelit
(p<0.05)(Table VI, Fig. 5).

wave number°l Al VRt peake] 1 ¥HAEE ¢
At (Fig. 6). DPIA A& YElt= band9] 913
7t 9%o = shiftdlo] Yebg F WA bande
CRP#IA &2 2 shiftE YebdtH(Table VI,
Fig. 6). 3590~3310cm™42] broad band<]
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DRP
SRP
cP

CRP

‘28 |

Reflectance(%))

Table VI. Peak wave number in opaque IR
reflectance

Wave number (em™)

al . . 1st band 2nd band
o} ' ! Cp 3422~3400 1570~1561
F — CRP 3375~3355 1649~1640
SRP 3355~3310 1579~ 1561
wavenmberten ) DRP 3590~ 3568 1570~1561
Fig. 6. Example of IR reflectance reading in opal
group. Examined wave numbers are indicated with
arrows.
(%) [ EzaMean —+—$SID | %) TEmMean —+—SiD
il { 097 10,0606 0.0606 0.0610
0.06 | 0.0547 0.0533 0.0 , ~
005 + [ 1 005 | I J
004 | oos | I
0.3 "oos | b
002 002 | £
0.01 0.01
o 0
cpP CRP SRP DRP

a. IR reflectance at 3590~3310cm™

b. IR reflectance at 1649~ 1561cm™

Fig. 7. IR reflectance in opal group

reading 2%}, Fat2 23.732.2 7 3te] A} &
W] BB} 2%t p=0.000). Tamhane test
2 7 2 3 HEAY /oS 33T 27 o
band® CP## CRP¥, SRPT# DPE 3t 2zt
e 28 JERITH(p(0.05) (Table VI, Fig. 7).
1649~1561cm* 9ol A YEh= band®] AL E &
Fgtol 280.1002 B FA7t =
(p=0.000), Tukey test 23 CP¥3 CRPZ,
CRPZ# SRP, CRPT# DRPTIM 22 f-oa12
HAHp(0.05)(Table [, Fig. 7).
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2. SHEA| AlBS] BHE 5F

IR radiation ¥#7} 7Fe¢ F4 =AF(CRP,
SRP, DRP)°IA 23+ &4 & v dgod F
=5 343U Peakd] #H 14 (Fig. )l dldate
o] Fat 2 EFHAE Table X 3 2o},

FHE 23 Z3= A WA peak(H T 93
3297.68+44.26)% 5 WA peak(Bd A
2653.07+£6.73) 2%, 252171 +(SRP, DRP)#
ZT(CRP)ZH f-e12k7F AtHp(0.05) (Table X1,
XI). F#+2 47 6.41, 6.088 95% F-JFFA
T ZFF2 Edek(Fig. 9).



Table VI. IR reflectance at 3590~3310cm™ in opal group -

Group no. mean(%) Sh significance(p)
CP 4 5.47x10°* 0.28x10°
CRP 3 3.81x10* 1.67%x10° ] 0.017
SRP 4 5.01x10% 4.99x10° 0.002
DRP 4 5.33x107? 6.76x10°

Table IX. IR reflectance at 1649~1661cm™ in opal group

Group no. mean(%) SDh significance(p)
cP 4 6.06x10* 9.95% 10 4
CRP 3 4.51x10? 9.4x 10* ]MO
SRP 4 6.06% 10" 9.36x10* ] 0.000
DRP 4 6.10x10* 3.26x10™ 0.000

Absarption Coefficlent (cm )

[y

DRF
SRP
TRP

4000 3500

v T
2000 2500

T - T T
2000 1500 1009 500
Wavenumber{cm”}

Fig. 8. Example of IR absorbance reading in opal group.
FExamined wave numbers are indicated with arrows.

{em™

500

wm Mean

e §ID

441,96

453.10

393.57

400 ¢

300 |

200 -

100 +

0

a. IR absorption coefficient near 3298cm™

Table Y. Peak wave number in opal IR absorbance

Wave number {cm™)

1st band 2nd band
CRP  3309.13+45.88 2654.38+£6.91
SRP  3317.22+36.43 2650.89+7.10
DRP  3272.36+40.68 2653.91£6.50
Mean  3297.68+44.26 2653.07+6.73
(em™

500 -

400 |

300 -

200 |

100

IL:' Mean

—o—S/D

302.38

318.14

DRP

SRP

b. IR absorption coefficient near 2653cm™
Fig. 9. IR absorption coefficient in opal group

663



250 A ZdMe & e KAt gisit
(p0.05). 8 TATANAME F gl 11.28 3L, T
2r9) #9242 Jeb e (p=0.000). CRP<# DRP
Z, SRPT¥ DRP#9 HaT #FoaE 23tk
(p€0.05)(Table XI, Fig. 10).

Table Y. IR absorption coefficient near 3298cm™

9 AA7|7F At
radial cracks &
31213} “’ri}"i -’Jrﬂ° e T8 540l 7Fs
3t EAEAD BB 24T
gy Qe F %k‘-’] 02 95% FoFEolA
CRPE# DRP%@]H TT‘—‘]Z}'% B A (p<0.05)
(Table ¥V, Fig. 11).

Fig. 10. Flexural strength

Table XIV. Fracture toughness in opal group

~ Group no. Mean(N/m’) SD Significance(p)
CRP 9 45.04 5.77
SP 10 4815 461 0.01
"DP 10 52.72 538 —

664

Table Y1. IR absorption coefficient near 26563cm”
in opal group yin opal group .
Group no. mean(cm’) SD significance(p) “Group no. mean{ecm?) SD  significance(p)
CRP 7 441.96 37.02 CRP 7 302.38 47.13 ,
SRP 8 453.1 13.26 SRP 8 318.14 17.5
DRP 8 0351 4603 ) 005 DRP 8 25743 3805 ) 0008
Table XII. Flexural strength ‘
| Group no. Mean(Mpa) SD Significance(p)
CRQ 6 59.43 17.62
SRQ 6 48.83 16.93
DRQ 6 65.78 9.21
CRP 8 2491 6.21
SRP 9 37.7 18.91 :l—_L%]OO 018
DRP 10 58.26 16.11 ]

Fig. 11. Fracture toughness in opal group



Fleaxd
Strergth
o7 ] * DRQ * SRQ
80
70—t
.
a0
+
0 +
40
k] * —
20
10
1]
0 001 0004 OCD6 QOO8 001 Qo122 Q014
Water 2bsarption(g)

a. Opaque group

Flexural
hah * DRP * SRP
80
70 A
+
&0 +t
50 ¢ :
4’0 'y
30
. *
20
4
10
0
o 0.0005 0.001 00015 0.002
Water absorption(g)
b. Opal group

Fig. 12. Flexural strength and water absorption(g)

Fracture
Toughness
(M=)

70

* DRP * SARP

60

50

40

30

20

10

0

0 0.0005

0.001

0.0015 0.002
Waler absorption(g)

Fig. 13. Fracture toughness and water absorption

AdTe AxAlE EMF
EFA F A2 DRTFH SREAA 25
Fol] B2 AN Z=Tt doelAle AL B
o.(Fig. 12-a, b). A&A A AxE & DA
st gld o] AaY A AxAFE B
§1013 FeE A HAeu, Fig. 124 vYehte
e} Zo] ghpdge] Frtd) el Ao A AxE
3HA] @& SRTAIM S P72 A=t BA ©
Ehte Aol AEHUG.

ook oY

+

i ye &

i

2. 33 QA T5F
T2 el uhE 3] g9 Hshke F7Td vl
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3 o] 9L @ e o2 veiithFig. 13).
. TA§ Al Foio| mEt

FREAS £ A A& (X 100002 #F
g E9 FAF AR e ARGA feds 2%
F9 zolE HehiTH(Fig. 17, 18). Fejdo] B
FH=A 97 2Fo] B EFY =AY BHOl
AR T2 Aol g HEIRITE £F%F =A A1)
& (X10000) &AM e £ F 24 A Az
g ¢ o dxIoM Z77t e 23 4] @
ZEQPEH, X5 F A2E P9 F2 HT 32~35
pm H719] o] AEHUR, dExIANE o8
o 22 12~20 pm 271¢] o] BEE U (Fig.
14, 16).



e 894 19 kY xiB.BK 3.89

Fig. 14. Scanning electron microscopic feature
for a refired opaque specimen without water
immersion (CRQ,x10000), Relatively small
crystal size(12~20 #m) is noted.

16 kv x18.0K 3.00sm

Fig. 16. Scanning electron microscopic feature
for an immersed and refired opaque specimen with
predry treatment(DRQ, X 10000). Approximately
32~35 #m grain size is noted.

Fig. 18. Scanning electron microscopic feature
for an immersed and refired opal specimen with predry
treatment(DRP, X 1000).

Fig. 15. Scanning electron microscopic feature
for a refired opal specimen without water immersion
(CRP, x 1000). Irregularities caused by fallen-out crys-
tals and homogeneous glassy zones are noted.

Fig. 17. Scanning electron microscopic feature
for an immersed and refired opaque specimen with
no predry treatment(SRQ, X 1000).

Fig. 19. Scanning electron microscopic feature
for an immersed and refired opal specimen with no
predry treatment(SRP, X 1000).
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A4Y =A 927 LeTHSIODE 5% 73
Be P4 ARl et SRa PEa

D
@
S
0%
Kk
Ag ox

1122 (gel reaction zone)S B4 SHAl
A& A7t 7IAA FEE
AENA F%S W S HE o] 2AA A=E
2 ge £X5 YeplA 0P $Ee] dejgt
U2 FiH(diffusion) H & SE9 F4te] Zole F
71k (water vapor pressure) @} HHg-A|9] 2o 9

M i o
x 8o

ES

& dag dhett 350CT )3t RolA WA &

F&o] 500ppmelst € W 7 dejvle] vhe-& 3
A7 H3 RS BEEAY FYE devte ER
A2} A A 42 silanol(SIOH) Q) Jej = EA13}
i RI=3

199613 Davis$®}t Tomozawa® %3 HE3tE 4
g7} oA dojute vhgAE ddsta ol &
FT-IR 42 548 453t ch(Fig. 19). o] ¥-8-2]

0]
H2Owapor) + >Si Si<
0/ \_ O«
0]
(A) Water Vapor \ /
(A) Water Vapor
AN / o \\ /
0] 0]
HOwea) + g si
0/ \ O«
0]
(A) Water Vapor \ /

(C) Bound Molecular Water

@] 0
HOwea) + " g; si
0/ \ O«
0]
(A) Water Vapor \ /

(E) Two Independent Silanol

o olatw dzl7} T Y3 BAE
A7l 2 gitsl Sol7H =

AH oo
T

2(Fig. 19-B), A&l

7} el BEANA i Azt Atad Mg
o] Zol WA $423L IS =Y (Fig.

19-C. D), o] = H]th%

9749] S-0-Si 7} AR 72

7} FAElo] 8i-0-8i 7 Agzto] 115 B} Folx]

A s,

27}e)
B, 394 ¥
d BA2 ARTETE 294

Bolg 3t &) Si-0 Ato| A AMAA
=¥ Silanol A7} A HFig. 19-
23 (Infrared Spectroscopy)< ©]&
ZAbel o3 nRE

el 152 Darlo 248 A51408] 34 1
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ABSTRACT

EFFECT OF WATER CONTENT ON THE FLEXURAL STRENGTH
DURING REFIRING IN DENTAL PORCELAIN

Hye-Yang Park, D.D.S.,_M.S.D., Ph.D., June-Sung Shim, D.D.S,, Ph.D.,
Keun-Woo Lee, D.D.S., M.S.D., Ph.D.

Dept. of Prosthodontics, Dental College, Yonsei University

" Statement of problem : Long-term exposure of dental porcelain to saliva during temporary
cementation of a porcelain—fused to metal (PFM) restoration could affect mechanical strength of -
dental porcelain if the restoration is refired.

Purpose : This work was performed to verify the effect of water on the mechanical strength
in aged dental porcelain.

Material and method : 63 specimens(Vintage Metalbond opaque and opal powder) were dis-
tributed to three experimental groups: non-water immersed control, immersed and pedried, and
immersed and non-predired groups. The changes in flexural strength and fracture toughnesé after
specimen refiring related to Fourier Transform Infrared (FT-IR) spectroscopy.

Results :

1. The FT-IR reflectances assigned to molecular bonds of H20 were noted as significantly dif-
ferent between the first-fired group and three refired groups and between two water-immersed
groups and control group after refiring(p<0.05). They were also significantly different
between predried group and non-predried group after refiring(p<0.05).

2. For opal specimens, FT-IR absorbances for hydrogen bond of H20 and silanols were signif-
icantly higher in non-predried group than in predreid group(p<0.05).

3. Predried opal group showed the highest mean flexural strength(p<0.05). Non~predried group
indicated higher mean flexural strength than controt group(p<0.05).

4. The mean fracture toughness for predired group was higher than non-predried group(p<0.05).

5. The difference of leucite crystal size is noted between control group and water-immersed,
predried group in scanning electron microscopic study(x 10000).

Key words : Refiring, Feldspathic dental porcelain, Metal ceramic restoration, Temporary cementation,
Water immersion, Fourier Transform Infrared(FT-IR), Flexural strength, Fracture tough-
ness, Leucite crystal
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