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AlzOs - 68i02) & FAEC=Z 3h | A 4
SAgF 23] 345 coping@tel 71AA A
w57 G Alge] 23}, A, e &
= 5RE NS P Ho] gt 1 AR A
TWRE AR 8 e WX FolA] AR = #
FEo] @3 gl Ao FAdE B eta
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A FAFE EE3 JH3 AvjA 5 L dF
ZE $E gdxe 24 £3 FxHe] A4

FAA Ha it
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Folx grf

S5 s
2+ 717kg<to]
Al g, o]
tion firing)< 83h=
2R S5 22 TAE
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o] ARl gl AE7AA E&ellA 2H ]
Ekort AAIZE 713t vlEste] Auje] gl
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K & 342
AN 22t 2 F, IFANA S 23} BEE )
2P A 35 (Fourier Transform Infrar-
ed Spectroscopy: FT-IR)# FARHAAL @nl 7 4 &
e A2 T SN S5} BAY R

o Mgk 43t ol HirslnA g,



7t AFAE

AL FEUE MY 2AZ EFE =A
(Vintage Metalbond porcelain, PAO, Shofu Inc., Kyoto,
Japan)¢t 54 =4 (Vintage Metal bond porcelain,
No.58, Shofu Inc., Kyoto, Japan)& A3t

Lt AlE A S cdnt

ZH Rl s 28

A BE-& 48] 0.335(0.67ml/ 2.0gm)Z
FoF Tl F3 ol Y3t 239 A
Z7](Ceramo Sonic Condenser, Shofu, Japan)
of F83} o] &2l 1083 S5 A3t &
& T A FHoR SHhe 55 Euot Roer o
o3l IR 7| FE o] ZE o] &3l FEHO
25H Felsiith

FRPoRRE Eeld W A 95 878
Eglo] Aol 31 530ColA 1287 &84 A=z
AR A7 AN G 24 F71(Table 1)l wet
2 22339 T, IS0 6872 8.3.1.289¢)] =3t A)H
o] 23 FAE 247 Smm, 2mm7t E =S AHA S
th @A AnkE st A|He FHF 2 AT}
20tm7} ¥ =5 mesh #600 diamond (De Beers Co.
Iceland) 2 ntatglct. A2 5%47](CD-15CP
Mitutoyo Corp. Japan)® =% 3 & A|He| =7
= Z0] 27.35+0.38 mm, % 5.01+0.02 mm, F
A 2.0240.02 mm FTt. AntEg oA A|#H e A7)
7} 710 A8kl AW A3 (crack)e] = A9

=]
T
o
©
8

an

e

M ox

— [

Table [. Firing schedule

< Aol ALl AR,

o 227 7lsE M2 H Al

]

o Zpgh

Anp AF AJAE 143 F<t 253 (Biosonic
UC100, Whaledent Co , U.S.A.) A& & &
A4 KS L 3114 Ws &9 2E7) V]38 34
R F3ke] AJE-E 105C9] 3271 (Dry Oven
melte}l, Shap)olla] Azt 24417 HE o=
AHe] F#E &% (Sartorius Analytic Scale,
Germany) 3t 33] o]’ U3 FF=] 7} QoA
o|E AZ 5% (dry weight: W) .2 sk}, Az 5
&2 A7 = F 123)9] Sigo] Hag},

AXFAE 54T A5 Fig. 12} Table 19 &
FAZ dE2(C)S A A ZFAZE o
(SR, DR)®] A|HE FH/Hgol F1o] 3AI%E o)
Folal AL7kx] Wze 3 v|SAllA 29 AlH
o] 4557 (immersion weight: W2)Z &4 319t}

FFE AAZ A Adle] 2L BEgieR
Aol e Ha FHE 431 ol 5 F
& (water absorption weight: Ws)& %3 3 t}&<]
Aol g} ZE7] 7]EE (apparent porosity: Pr)& At

Zskit

Ws— W,

=— X 100
53— Ws

EFAZL AL F2(28C) Sl 2H 24
Z75e] 33 o) dH g 5
o] WEHW olg AuTFE FHWOR A
I S 1039 S Bl S
.5 Az FHORYEH ZFT A
Ao FFEH(Ws = Wa- WS A&a)

Predry Low Temp High Temp Heating rate Vacuum
(1nin) () () (C/min) (mmHg)
Opaque 1 680 960 50 730
Porcelain
Opal 5 680 940 50 730
Porcelain
Refiring experimental 680 925 50 730
condition
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© opaque porcelain
© opal porcelain

¢ control group non-immersed and first-fired specimens

 refired control group
¢ saturated group

water-immersed at 28°C 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

specimens
Group Code no.
C CQ 6
CP 9
CR CRQ 6
CRP 9
SR SRQ 6
SRP 10
DR DRQ 6
DRP 10
o, 24t &4 Y Me|M E2Z(FT-IR) &8
F4g) Aol A F4o] 2R F 24 24
A F%E 339, sRel AlHe A 4 4
N 24 A A2E ) Pu 23 24E A,
DRTE HUl ¥4 F 530°CellA 108 o] a4 A
AxE S8 Az SFW)7RA AxA2 F 23
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27d stk o] W AlZA7F A MG 2357 (Table
[)el] E3ted Al o, ol &) 73} Fzn
AZA Az EA) e B SAE 12 248 T g
%ol Bast A3 Al&dsh= correction firingl
el g,

1. A9 £33 WARE (Reflectance) &

22k &g 3 7y i 370 e] AlHA 4&«]
o2 Qg kel HstE 1] ¢ FT/IT—3OOE
(Jasco Co., Japan)<}, 10° RRAME B2 23] (10°
Specular Reflectus, Pike Tech., U.S.A)E ©]&-3}
o IR WA =g S48t (resolution: lem?, accu-
mulation:30, gain: 2.0, scan speed: 2mm/sec).

WIS S A= 22F &4 A vl 2T (C), 244 24
F 92 (CR), 25T (SR, DR)2] 47 ol A ¥l
7t 7Fed e He0 #4 3F 233 Aol e
wave number 3300~3600cm 2] $1*|<} 1600

15.29] 271 band®] YA€ AR Fig. 2).
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Fig. 2. IR reflectance data reading

2. AYAH % (Absorbance) 274

T A AJA A<= IR radiation F#7} 7153
o] 37/] &(CRP, SRP, DRP#)9| F55& 24 &
4= 9092t} Nicolet Avata 360 (Nicolet Co., U.S.A)
AR E 0|83 tHresolution: 4em?, accumnulation:
32, gain:1.0, scan speed : 2 mm/sec). FTF=E 7t
AlHe] FAZ Yol Fig. 29] Y 29 plot 3 ¥
Hz09] A& 233} AF}o] 9= wave number
3400cm*, 2600cm* F-2] 270 peake] AAE 1%

tHFig. 3).

oh EEidE ¥ ool Ag
1 w3d= 4

Instron 4501 universal testing machine(Instron,
USA)E o] &34 33 23 Aoz 2343 94
load#loh TSl 4% o) g3le] FUYEE 4%
399t (crosshead speed = 1.5mm/sec).

3w/
2bd*

W @ breaking load
I * test span
b AHe) 27
d: A1l

M=

2. 9318 A
A2 WS o] 83k microhardness testing
device(MMT-3,JT TOSHI Co Japan)”oﬂfﬂ
vickers indenter®2 98N9| &5 2029 a4t
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Fig. 3. IR absorbance data reading

(loading time) &<t 7}ata WA T4 (radial
crack)®] 20| ¢ & S}, g Al A 53] =4
T & 3k, Lawn® Fullere] 2% o <]ajod]
}904 . Ko A&},
Kic = (1/7 tan8)(P/c")
= 0.0726(P/c®)
vickers 434(26 = 136°)9] A%
6 : AREE o] w7t (half angle)
P Skl 74e &k

¢t e o8 A7 T e] WA

HE, EX Al FAL MAL S0 24

22k 24 T Zh ellA B AR wEE] 9
g AlHe] EUE 0.5mm AZRVIR FHE Ankst F
(mesh #10000 diamond, De Beers Co. Icela
nd), 4% hydrofluoric acid (Porcelain Echant,
Bisco, U.S.A)®E 283F A AIA FAL A2} Anl
74 (Hitachi S-2700 scanning electron microscope,
Hitachi, Japan) 2.2 &2 3}t

Al EAIEY

ANOVA Test & 7t] §ol3t 478 AZ3)
. F2x7} 91 % Levene statisics® 27} - 3¢
o Fo3 AFS A% AR AFS dn TR

9] 7-%- Tukey test, TE4e] 71Z+4 73-¢- Tamhane
test® 2t i 7ho] frelAE Tt




o] B Zﬂﬂf{ IgreA d& 2EY] 7FE
22 Table ¢ 2t}

AA A ﬁdgl ZEY] 718EE 0.77+1.07%92.
o, 5% ZAlwe] 2Hy] Vg Ee] ¥ =X H%
of Blaj 3ufjo] 77k BtA & vEhlo] EFH =
A AJHE] 7] Fol BE g T ‘}}Oi‘?}(Table ]]I)A

L MM 2 E(FT-IR) &4
1. WAL= (Reflectance) &

7h E5H A A1E
229 2279 IR reflectancec]] Table V2

wave number®]* YERd broad band9] # i1 WA}
% (Fig. )& A4t

3510~3350cm *l1419] broad band®] reading
AT}, o o] FAabel thg o Zhe] FAkA €] H]%—o‘
Yepl= Fak2 266.37%, ¥ ] #27) =
Ao 2 YeEPGHp=0.000). ©] band= Tukey test
A3} CQ, CRQ, SRQ, DRQS 470 T4 BE T
ko] f-2)AE B tH(Table V). DRQTI4] band
o] WAb=rE 7HE 3451, CQ, SRQ. CRQT Sl =2
2 YJeERTH(p<0.05) (Table V, Fig. 5).

1582~1536cm 7ol A o] WhALze] oigh A
A Az, Fgk 293792 2 73t o]kt =9kom
(p=0.000), Tukey test 23 12} &8 = (CQ)l ®]
&l 22k 23X (CRQ) WK 7} 451, 24A17]
(SQ, DQI°l ZFAI7I1A] & #(CRQ YT =4 W
ERgon Ax 3 23 2% £(DQ)e] EF A%

Table I[. Specimen mean weight and apparent porosity

Group Wilg) Walg) Walg) Walg) Wal(g) Po(%)
P 0.66%+.05 0.39£.05 0.66x.05 0.66+.01 .00124.0003 0.44+0.11
Q 0.75+.02 0.49+.02 0.76x£.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

We ©  immersion weight

Ws @ water absorption weight

Wa ' maximum water absorption weight
Wa:  Wa- Wi(gm water absorption)

P> @ % apparent porosity

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

Wave number (cm™)

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

SD : standard deviation
P opal porcelain
Q : opaque porcelain

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



Table V. IR reflectance at 3335~3510 cm™ in opague group

Group no. mean(%) SD significance(p)
cQ 3 5.57x10* 0.30 x10°
CRQ 4 3.92x10* 1.04 x10° 0.000
SRQ 3 5.04x10* 1.60x10° 0.001] | 0.000
DRQ 3 6.11x10* 0.98 x10° 0.001 0.000] 0.000
Sl B b et 1y PRI o
DT Qe T T 02828
o (31
[ ) e LRG|
TR 304
b Yk
nw Lol
IR | I o N 1yl
2 . " .
owy O L0 oo oo [ ]
a. IR reflectance at 3335~3510cm™ b. IR reflectance at 1582~ 1536¢cm™
Fig. 5. IR reflectance in opaque group
Table V1. IR reflectance at 1682~1536cm™ in opaque group
Group no. mean(%) SD significance(p)
cQ 3 6.10x10* 5.38x10*
CRQ 4 451%10° 11.72%10% 0.000
SRQ 3 5.95%10° 9.64x 10" 0.000
DRQ 3 6.25% 10” 6.08% 10% 0.000 | 0.012
23 28 F(SQETH B& wilEE Jehdth wave numberel] 4] Ve peak®] # i1 RMAFEE ¢
(p<0.05)(Table VI, Fig. 5). AHFig. 6). DPellA A5 Ve band®] 914
7h 9150 % shift¥]o] Yebga F WA bande
) 1 =4 Al CRPZeIA %22 shiftE YebdH(Table VI,
T EATe] vAE 5% Z2FelA Table V19 Fig. 6). 3590~3310cm '*412] broad band<]
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Fig. 6. Example of IR reflectance reading in opal
group. Examined wave numbers are indicated with
arrows.

o i b gy Elin]
[y

ELR - U R

[

]

it -

b HE

a. IR reflectance at 3590~3310cm?

Table VI. Peak wave number in opaque IR

reflectance

Wave number (cm™)

1st band 2nd band
CP 3422~3400 1570~1561
CRP 3375~3355 1649~1640
SRP 3355~3310 1579~ 1561
DRP 3590~ 3568 1570~1561

any
T W
D .
20
LR s B
anz
Ju

Ky

o Ly S

b. IR reflectance at 1649~1561cm™

Fig. 7. IR reflectance in opal group

reading 23}, Fak2 237322 ¢ ko] Hdz) o
o] AR =39 (p=0.000). Tamhane test
2 7 7 FAAe] felde B A of
band+ CPi3} CRP, SRPT3 DPT el z+2}
2= eI tH(p(0.05) (Table VI, Fig. 7).
1649~1561cm ‘2}7gol| 4] Y= band?] WAE =
Fakeol 280.100.2 A7 Fa7F =skoH
(p=0.000), Tukey test 27 CP+Z CRP,
CRP# SRP, CRPi3} DRPToA] 242t f-2l A&
HAH(p0.05) (Table K, Fig. 7).
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2. RHER| Aol

N
> (=

H
I

A
T

ol

IR radiation 37} 71538 B4 =4 (CRP,
SRP., DRP)ellA 22+ 278 - th52] spgellA F4
TE 5439t Peake] 1A (Fig. 8)el 2l @38t
7o) i@ F3FHAE Table X3 2

Fax % ZAyes A AA peak(Hd w3
3297.68+44.26)% F WA peak(H 773
2653.07+6.73) &5, Z5A171 #(SRP, DRP)# A
Z(CRP)Rt 2 27E UATHpC0.05) (Table I,
1. Fak2 47 6.41, 6.08% 95% -2l A
i b Fe 2 E=9hek(Fig. 9).

= O



Table VI. IR reflectance at 35690~3310cm™ in opal group

Group no. mean(%) SD significance(p)
CP 4 5.47x107 0.28x10°
CRP 3 3.81x107 1.67x10? 0.017
SRP 4 5.01x107 4.99%x10° 0.002
DRP 4 5.33x 107 6.76x10°

Table KX. IR reflectance at 1649~1561cm™ in opal group

Group no. mean(%) SD significance(p)
CP 4 6.06x10* 9.95%x10*
CRP 3 4.51x10* 9.4x 10* T0.000
SRP 4 6.06x10* 9.36x10* 0.000
DRP 4 6.10x10® 3.26x10* 0.000
- > ¥ i Table X . Peak wave number in opal IR absorbance
1 | \g‘ F P@Mﬂ Wave number (cm™)
i lxl 1st band 2nd band
% o - CRP  3309.13+45.88 2654.38+6.91
i 2 SRP  3317.22+36.43 2650.89+7.10
.. DRP  3272.36+40.68 2653.91+6.50
s Mean  3297.68+44.26 2653.07+6.73

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

w o M e REZ '. . !
W pajap ASLI0 s B oalles L&D
T | A .
£ i
st po o
iz o

D B Ly
a. IR absorption coefficient near 3298cm™ b. IR absorption coefficient near 2653cm™

Fig. 9. IR absorption coefficient in opal group

663



c. 2aizt

B2y S & e S99 il
(p0.05). ¥ =ATol = F tol 11.28 931, &
7re] fo) A Yebd vk (p=0.000). CRP2} DRP
i, SRP=# DRPe #H#it foats Btk
(p€0.05)(Table XII, Fig. 10).

Table X1 . IR absorption coefficient near 3298cm™

in opal group

Group no. mean(ecm®)  SD significance(p)
CRP 7 441,96 37.02

SRP 8 4531 1396
DRP 8 39357 4673 — 0025

L

W Bk oB & £

Fig. 10. Flexural strength

Table XIV. Fracture toughness in opal group
Group no. Mean(N/m’) 8D Significance(p)
CRP 9 4504 577

SP 10 48.15 4.61 0.01
DP 10 5272 538 ——

664

3 142 F #o] 51623 95% -2 4]
CRPZ# DRPIAAA FoakE B (p<0.05)
(Table XV, Fig. 11).

Table X1. IR absorption coefficient near 26563cm™

in opal group

Group no. mean(ecm?)  SD significance(p)
CRP 7 302.38 4773

SRP 8 31814 175
DRP 8 95743 3805 —J 0008

Table XII. Flexural strength

Group mno. 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§ 24.91 6.21 0.000

SRP 9 37.7 18.91 0.018
DRP 10  58.26 16.11

. [y PR
£

x ¥

EEe"
]
.
= s
o
]
L

Fig. 11. Fracture toughness in opal group
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a. Opaque group b. Opal group
Fig. 12. Flexural strength and water absorption(g)

i Llnig 08y L L Ll

Fig. 13. Fracture toughness and water absorption

of, Zreh Zagk ) o] e 2 e Ao VEdThFig. 13).

&

L}

T Bb EX A[E EHo| 2
3

Mg A

EFAR F AT RLJJr SRelA] B g FREAL EFY = A& (x1000) = 22
Fo] B Aol A=rt wold = As £ 3 g 7R FAF AR delAd ARdellA freld e 2%
t.(Fig. 12-a, b). A4 A x5 & DM+ o] ztol 2 veh At (Fig. 17, 18). f2lde] B2
grstar °‘E FEo] A A AxAgE Sl FREA EHI AR o] B2 &FE =9 Hol
glofzl e Aad H 1ot Fig. 1290 v Arrae] Aelg eIt =51 =A) AlEe
ufo} %—‘Ol gl St me AR A AxE & (x10000) 0l = 2 5 2 A Az
A &2 SRuelA e} v 2 Arrt B W € ¢ o dzLs A7 vE AR el
Ehh= @7de] #EH AT e, 25 F AXE QW T2 P 32~35
pm F719] Aol RS, vl = oli
2. 9 QY o A2 12~20 pm F719) 2 o] AR A Fig.

T el wWE v QXde) Wshs wedeel B 14, 16).
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Fig. 14. Scanning electron microscopic feature
for a refired opaque specimen without water
immersion (CRQ, X 10000). Relatively small
crystal size(12~20 #m) is noted.

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).
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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.

v
r.“ -

o i s i e

B il i

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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°]‘:}.3'3” Ae7be FE% JEsH
3}+-8-2 (gel reaction zone)= BA3HA

o= Qlaf Ael7te] 7AA s F
AEFA &5k v SHE o|2XQ AEE
FHE UYehfiA @vh® gito] Aelgt
2 M (diffusion)™ = FE2F ko] Zlol= F
719} (water vapor pressure)¥ RE-g-A] 2] 2o 2
3 ek =tk 350C oldte] LEoA HA &
ol 500ppm°] 3t 4 o £3 A7k vk 3
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a7b Ha e B YR, deple =8
ket AE A %31 silanol (SIOH) 2] S e &= &3}
A At

19969 Davis¢t Tomozawat= G52} H Edh= 4
2]7} FHA o= whgAlE ’2‘5“3}3’_ =
FT-IR #41& B8l A53t3th(Fig. 19). o] vk-g-4]

il
) e o
Pl s et sit,
s S
{1 [
Is § o i
(A) Water Vapor
]
o u';} . E Y 0
Pl igen + e sic,
0 i
Tat Tiate] % oaf af 3
(C) Bound Molecular Water
il
. €l R
Pl v T+ o ai
s S

Pat Yoalsf %oa] w7

(E) Two Independent Silanol

o oJshH Hel7} ZTHl 4=

A7h R ksl 0171
7} W5 EEA A g4
o] o} M2A] $2AFE 2
19-C. D), o] o) ]| S0
7} @A =)o Si-0O-Si 3t
A =1, EPdE g9 Si-0
2719l
E)Sz) ZSRaRa)
B AP A

JJr 011*1

St ExE e <]
1 (Fig. 19-B), A

L
21T

e}
wgo] Aelde] A m—; 2ts) el tht 2
HAERS A& 5 93 o|ZFH 2Ae F2E 3
Heke 94, AAA A el o ) &
Bo) FHuE Aol Flm e 7 A &
sk Fe 22T F Qe £ APNNE 24 %A
‘.” ol
o ’ i
o 2ial i
Phal i ginea + oy : ", I_J
o 01
P e thlonl: - B ‘
(B) Free Molecular Water
‘“ Ol
i | Ll
L] LT
Vel dmes F o : V:,:ﬁl ‘,.‘: .

i L

P D tlialesnds = By

(D) Hydrogen-Bonded(Paired) Silanol

Fig. 19. Water-glass reaction
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Al A A, Fob R gl gE W, < g8 FEE 3000 2 #EE9S v A]H FEo]
ANard & Ao i ERAle] sldde A% AZolA] Skl eJ3] A FE S0 E7bF
2o A FAd Aol B3RS o] &ste] £4] P, ole &5 H A FAAJN =4 44
= 9] &5 AIZH60Z o) ET ZAH10E) $5&
B A= 249 £ 2 S5 A £F 3lod AlEe] o R V¥ B WEo R 3
o] ARRH o] dASA| Fol A A nA al=
= QT WA e =A BE EFA E59 B Agdxs AEE A3 SR WelA] 2574
E 4 i, 253 S571E o83t 10 7 T g AolE F43n AR B
B 7IAA 52 9 e, & A Adx Aks o] QL FYAE S o2 vwadedl, T
12802 dFatA sttt ¥4 =Ard ERH Foll 2 &t aginge] 671 ollA] 1 o] el 713t o] %
SAEe A ArEE V|FgEL F oo EF WAL o] &A= Drummond®] A7 Aol ] 4
747} 0.11%9F 1.61%=2 2 o) Z Bt} A|H 9 oA A F5Fo) % w7t R k- b
71 FEH BT WAL £, EFY EAT (e 2 ANard Foll= Fitell 98 aginge] Aol FEdE
abol & Hol= AL 72 mAl9 a9 A e A HAYE 28S 9S4 U9y
olo] 7Qlgtta & 4 ‘E} Al 2] S 30008 B AGA AL A2 (23 244)2 Vintage
o| o] FAL Az dAnjAg oz AP Fo & Metalbond Porcelain 2] correction firing 223571
e A ”]/‘1]?‘7‘” freldo] o A%o = of et AldEth 2 A dx AE AXNA &
T 5= E4o] 9o Uzt E40] A7 Ho|& 322 235 3 BEFY EAT(SRQ) A= EW
W BB SAte AR BE sl 4% o2 Supe A3 AL 7|EEo| #EHAT(Fig.
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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 toughness 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 HzO 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 control 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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