CHEHR| 2 A SHE| K| :vol. 39, No. 5, 2001

A SRE S A% FLET
ol A3l v)x: T3

Qs ga g He s AR ASa

S8 QW4 - YR -

]

LA B

~Hrzo ul

2 522 ofa) A Hotol YA FEES B

5ol & e B ARH F2F Hgoln o
QA $HEe] WAL F RAZoEA Y A
A2, 2 B4, o, ATHA, EHY AT
el AAE Jodel A5E Bz 2o 2
e fA80] ALHEE ek U Ego] @
U}-.l 3)

QA $EES o) 3HA 2PEAL $4
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A3, BlASAdolofof Bt H]F2 @ RAo| Fou 1t
d H= S o Brt fa AR Holofof gt ®
AA] FEEo] 2 2ol oladY & od
do) FEARA B2} FRY) vd 15S ZE
o} o}ZEY Ate] frAle) Wegady 4o f=
A2 B 93 Fgth thF oladY 4t
ol tiF velady At duslu TR G
I BAE W9 71284 (carboxyl) 28] I8 <
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o} Eejvigvela g o|Er} ln, AFdME o
A E% gejo] Z|vdueladYo|EE QA
gl vddeadeo|Eel E3eld AHg3it}, &
ol ojaf dekA] fdo] FHA £LE I 7ia
2o ¥ (dough) & #7338k, o ¥I5-E 2ol A
& 5 AFAE FHAA AT vEdE gy
OEx H2oME B1 FEF £0o
-48T, #+ Aol 100.8¢C, ==
0.945gm/ml, 3L & 12.9Kcal/mole|th. =
2 2719E 7R & R840 2 A9 ot 7t
AFA = do ) Sl HAE F o A
oM F2 3ENAA ) o FHET. AL
A & F3EY &4 dddeZdolEs FF
B Fdel 21%9 AR $£&& stuE FeHE]
eladyolE £4d A £ AHedt) Zeive
velZdg el EE FZ (Knoop) =7t 18~20 %
o gustn FYE Ao AFAEE %
50MPac] i H]F-& 1.19, &4 A4 2400Mpa°|th.
2o Mo ol WA= 2] gkor Fo i ¢HyEln
125¢celA dstdct. 125T9 200°C Alolol A 8%
& (depolymerization)©] doiutA] oF 4507 HH
3419 90%7t SHAR s FTo] Fn FAdol
Ao 177 B4 AR AL 9 2k 0.5%9) F
F Z718 By ?

A FEES vEsd J2rbA] Zlest A8}
A=l Jom AR we} Tkt HA AdeEd
vER Y o] 44 (relining technique)Z} 2|2 HE



F9 (silicone putty matrix)S o] 435t 4] S o
Wlol metM e Aol than), Yo e
PA| FEEO] Aoz BE oA $FEERT ¢
Aesirtn AzEolxz ek 1gju PR
A FEES we] U] AT A8 WS A
A1 e o8 o] £94 e 79 (flexible
cast)™@E o83 Y Sol lovt ofRE o] WY
ol Bxlgol gom APgPoa Be A $EE
A2tE 2 glt}h. 28] 2 Dubois 598 6~853 &%
%8 (thermocycling) @ 23882 71818 of 4238
g gzlo] A7t T3 dED Bd AT} o
Hgsittn Radn 129 Ehrenberg 5'92
50,0003]9] w= ¥t} 8,0008]9 &= w8 ¥
Jet-shaded A M 7FA 0] 152.1+69.64mE Vet
Wi Luthardt & 3583 gdoly o|F 58
3 (dual curing) #lFe] Eel& HHL& -3 ¢
AR oz tEI)7l oP¥tin Hudau glon i
Hogw A7b £3d #lXol o ®ol AMEE 1 §
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oA e oln 2=} SN A4 &
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ZAo)| &£4do] 7] YEE 27] A YA FE
& TN ANk 3 YA £EE0] TF
(undercut)oll dele A& & 4 Ut} ATt o
A G FEAAA HR AR F2I1 gl
Fg 753 ¥l oA Eh? 1nE 3d F
g ukgAle] g ekol S W JA] FEES A)A
gof st ol AAl YAl FEES Ao M A
et F2A4 2 AA AIBE LolEe Aol oy
Aol BAol Ogawa'?dl 2}shd 20¢ % 30T
BolX FZAIAE w7t Ao 3715 FUE o
Eoh % F 9d Aol Fsitka Badtn 9l
=l °] 53 &0l ¢ AMA Akl u|A|E Gk
< Yol pA} Fic},

j42

e

I.A7Az e
1. 47 ME

AEAZZE gRo A 89 vd vez
o] E (Jet Tooth Shade, Lang Dental Mfg. Co.

015

Inc. Wheeling, IL., U.S.A)& AHEsI1on o
AEE 62dA 9 Aol FF Al 7141 )
ok A zAbe] oBlA AzebgAde] Fow sl
Fom o] gtha g},

AL tolg Y= ASEE MG
Crystal Rock, Maruish Gypsum Co., Itd., Tokyo,
Japan) & AHE3I ), o]3L A48 M3 (type IV
stone) 2 E47H| (water/powder ratio)”} 0.24, 73
3AI3to] 10~128°1™ 0.08%<] A3t HZES 7}
A3 420kg/cm’(2A12F F), 900kg/cm*(AZ $)<]
st =g 7Y

27383

2. 917 e

1) x]o} g4

&et 2 ¢ A A147A (Trimunt Corporation,
Kyoto, Japan)}& Milling machine (Cambilabor CL~
MF2000, HERAEUS KULZER., Co. Ltd, German)
& o83l AAEE 4% k92 Imme &%
) W4 (shoulder margin)® 6mm¢] A &2 7w
8mm®] X|& xol7} HEE #4502 2mme] 3
WA & APH (antirotational bevel) S #oj T}
A7 e 1&5E tho|olZ2E ¥RIE (diamond
point)E A3t oW A&E AE FRIE (stone
point) & A&sle] RE W7} 7k S2 1 vy

ohi-2] stTh(Fig. 1).

8mm

Fig. 1. ¥2% (master die)
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PAH ol dald g2 (paraffin wax) & @
% Efo]2 #3 (Instant Tray Mix, Lang Dental
MFG. Co., INC., Wheeling, IL., U.S.A.)2.2 Z+
7] QI EdolE AAstt. Ztztel Edlo|d
V34 HAAE =¥t vid Z2]AEA (vinyl
polysiloxane) $14H4 (Exaflex light body type, GC
America Inc. Chicago, IL., U.S.A.)E AH&3le] 2
olg 3039 A& A5 2HHm (MG
Crystal Rock, Maruish Gypsum Co., 1td., Tokyo,
Japan) & 30719 27441 t}ol& A2t ot,
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3. A7 2y x|2e 4o
SellAl TEX 1) tolol] Imme] #48% F
AZ gebd 425 9 F Efol§ #3 (Instant
Tray Mix, Lang Dental MFG. Co., INC., Wheeling,
IL., US.A)SZ 7}7t9] Q14 Egfol & A3ttt
zyzke] Edlold] Q134 HAAE Exdtn oA
o} e uld Ee] AE AU E ALt Q1Y
A5 F 24412 g 27441 dolBtt Imm

2 27432 gol & At o] vl o) 3mm

2R 00

FAZ YA FRES ARG & HE AAA (STD
Firmer Set, 3M Dental Products. St. Paul.,
U.SAZ A& AE3AT. o AHE A4 (putty
impression)°ll Jet Shade Resin®& ¥ 3994 &
o 1] Run|R Eet Y& T A= THEo
A Z7AAL tol & AJAA Imme] FLI T3t
< 71z 120709 #7191 X #-2 A =etgich
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A z2pe] AN 2 B8 370 £ 1539 F
T2 FRE 30232 a7 F vl AzE gzl
E X Hel] o] tho| (die)ol| Al A eIHAT. 2744
3 thoj= A2 spAd Y (petroleum jelly) S SHAl
=¥}

FEL 1208 FAYE AEslo] A AT w
2t 4 1§02 Yt (Table [). 3%, 48, 5%,
683 24zt tholol]l ME F wijdlo} 2t 15 R 50
A 25T F71%, 30T, 40C, 50, 60C, 70CY &
I e 24oA FHFHen 2x 4L g
42 (Constant Temperature Water Bath) (JEIO
co. 1td., Seoul, Korea)& o] &3}9c}
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ttolol AR g A3 29 A& n=120
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A1 A1zt G

[

1 1 1
3% n=30 4% n=30 5% n=30 6% n=30
L HR | 1 T
3z w2}

P ] I |
25T air 30C water 40T 50C 60T 70C
n=20 n=20 n=20 n=20 n=20 n=20
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5. AlTAIE % 55

SA FHAN T ¥R TS AT S A
(antirotational bevel)ol +2W3ke g Egn
(Trimmer) & ©]&3t] Ak & 7} A S Aoy
g sttt o] A X BE 2441 tholo] AAF
A7) F vuo] Al 2~ (Mitutoyo, Japan) -l

AXAA AR S AATE 2 AFRS 270 (Scanjet
6100C/T, HP Co. Ltd., U.S.A)&2 A&tz 2]

gl W Aol WEH Aol B ZA el

(Fig. 2). ¥ed Aol A%< FHAZHOR Sl

S22} WA £24A20E Yehie 23 o]

A%¢ FYAREOE 8o 88T tho] 2
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FES AA AN FERA g2 F Hgg
ol 6x4 @R FHE I wTel o9
& 02 ¥ 98 BAE Fo 2t v o
b2 271 M AA A S5 2 Alolo] #
A 95%9] A Fe s o9 Bk AW (Two-
way Analysis of Variance) 22 £4138}31 Scheff s
multiple comparison testZ A% &4},

o
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I, 917 A

A kel w2 W f mEW Aol kg 2A3
%< Table 29 Table 39 YER|AT} ¥MA x}o)
(marginal discrepancy)®] %2 3% 96.6um, 4
oA 84.6um, 5EollA 86.7um, 6514 105.6
pmE UERE o o9l Bab BAMMex P=0.1113
o2 FAA fo8e gl 6% 2 vlalA 4
T 2E% 5% 2FAM FE %S vehdAw
Scheff s H| wAA ol 48 253} 68 28 A}
o] P=0.2489, 5% 1E3 ¥ 1F Alold)
P=0.3408% EAA #2442 ik ngs zo]
(occlusal discrepancy) @l & 3&A 106.7um, 4
R 89.3um, 52014 98.6um, 68NN 127.7
pnE 474 7h Zgkon, o]el Bab BAIM o)A
P=0.0125% F3t AolE e om Scheff s
ER R H A 4% 2 Fo] 6% 280 Hlg) 2
@2 el (P=0.0148).

25Ce g7150A 8E FEE HA Hol=
98.2um%A 3L A Atol= 124. 1 ek, 30C oA
70CAtel 9] Bl FEAIZ A} W Aol 50T
oAM 73 1= 7 Zkz 30T 100.8um,
40CNA 96.7um, 60TAA 101.8um. T0TAA
89.7umolM & FFE BHPon o)y B 2
HollA P=(.14200.2 H7F ajolE RolA = 99t
2 50C 280l 60 2ol Hlal e gk vekd
A9k Scheff s ThH w7l P=0.36452 &
AR oL SR ZFA AololM = 50°CAA
7V A& 77 5mB 2 30l A 106.9ums} 40T
ANA 107.4pm, 60TANA 101.5ums} 70°Cel Al
115.9um=z £& 23E Yelda, o) 24 B4
M P=0.01252 BA4 fo4e velded
Scheff s FER| A A 50C 28] 25C &7
T 2Fd H& A2 A Aol Yy
(P=0.0119).

THEY] dof AA At v J3S A
Hoke w) ¥ atololA P=0.0501, ™ xjo]ol
X P=0.08472 A7t 53 24 Alolo) 435 zHg
< fle AoZ Jeidet. (P)0.05)



Table I.AlZtat Sgz2Hof e B9 XHol(um)

3% 4% 5% 6% Mean SD

25T air 1151 103.3 97.4 76.9 98.2 16.0
30T 113.9 66.5 67.3 155.7 100.8 42 8
40¢C 99.1 89.8 94.2 103.5 96.7 59
50C 59.5 61.2 97.5 : 74.4 73.1 17.5
60T 93.1 97.8 104.7 1114 101.8 8.0
70T 99.1 88.8 59.0 111.7 89.7 22.5
mean 96.6 84.6 86.7 105.6

SD 20.2 17.0 18.8 29.6

Table I. AlZkat S#tx2d0] e wEHH Xo](um)

3% 4% 5% 6% Mean SD

25T air 170.6 126.9 96.1 102.9 124.1 33.7
30T water 103.1 72.4 85.7 166.5 106.9 - 41.6
40°C water 97.8 88.9 128.5 114.3 1074 17.6
507 water 752 56.4 90.7 87.7 77.5 15.6
60T water 83.0 98.6 97.3 127.2 101.5 18.5
70C water 110.3 92.3 934 167.5 1159 354
Mean 106.7 89.3 98.6 127.7

SD 33.9 24.0 15.2 33.1

Fig. 3. AANZ} 38220 2 ¥l 3} Fig. 4. AAN 8220 02 234
BEE Aol o) W}

Table V. #i¢d Xjo|o] o 24 24 ZntE

T FE HREAE s (P)
5 219 R At vl a= (.05 2.31 0.1420
A|A Akl oigh ezt vl a= 0.05 2.70 0.1113
Y 23} AANZS] F5AE a= (.05 1.77 0.0501

018



Table V. m3H xjo|o] o]3 & 241 ZTtE

frole HAYEAZF s (P)
2% 2o dig Izt vw a= (.05 2.31 0.0438
AA Akl Ht FAt v m a= 0.05 2.70 0.0125
- 2% 228 AAAY BEAE a= 0.05 1.77 0.0847
Table VI. ®M7A|Ztol| Cist SH|E
W Aol 2 2ol
4% * *
55_ * * *
3% * * *
6% * *
Table VI. S8zl ISt EAIE
W 3o TP z}o)
50T water * *
60°C water * * o
30T water * ¥ o
40°C water * o
70T water * *or
25T air * *
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Z 7% 55 AHE o= =&E FHY ul4 7
23} e o o 2RE XFE B3
o} 283, A% 23 5E2E (interim provisional
restoration) 522 AHE717te] F7keta led v
A Bxel Z2 e @9 (flexural elastic moduli)
9} 79 &9 (moduli of rupture)®5-2] E213 43
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A& e AQg? g x Zded (polyethylene)
o|u} kA M & & (carbon graphite fibers)” ™%

2 o) 83|E guh. oA B2 ARE A W
¥ ool = 3% 202 WHAAN dAe BeHQ

HAS PN PHE SR D Yen 60T
s0cel BN FHATeEH Aed BFAN
FYA A8k 20} I ZES vehdchn @
‘:]_'24)

A 48BN 275E AL o] gk B
go] Uz slual e B9, AEs 4] Ada)
o} a9, 238 o2 YT Aol A3 Fas
A7) 2ol Az P} AAF N7 3T
Aol FoaAAA AT I AR S22 AR
4z PPAAIA A Rt A 712, a9
a4z Sol FaF AUS Sw, Auch As}
ajo] 2 HRITR Bnek gtk ® AvEE 27



A1717] $18) ofmd e o AXAE & 2
(veneer) YA FEHEPE 2753 3, o] YAl F
BES o] &t g 7Y =S Aotd + 3le
o}, LA E0 AA% 7He e 2 2 7 U7 A

Aol FEHR e YAl $BEL AP A

248 fEal] AeH% 5ol 42 4 gon
A5 S fEelE g
1] sEZe) W AP dANE Be A7
o

7} ol o gxe ol AHEE =2, H7e]
279 85 ¥ e T A7 2329 9
A Gk wettn defA Qo

QA FEEL #zle] TF Bito] ofa} 7]&d
= HE Az zpo]7t A7]=H, Crispin
522 2133 vhio] Wdle] Fdwrt o 3 st
I B3sta gov Tjan $95S J44 ez
AZBE ¥ AgAe] viad FEacn B
23k 903, Moulding 572 ¥ AF=E A1 Ea
27] 98 ofa} WY & In Situdde 25 J4A
(air/water spray coolant)& #l% Al Al-&-3t
31, Removal W& 27| F8o] B F wjo] 4

29| F71FlAM FEsH, On/Off e 27 &
go] ® T ABL wuo] 227t B& Y T oA

AHFTA AT 525 Al wiA 227t &5 B4
£ o] B2 w7 ¥HE8ta, Indirect Y2 <1
2g WA tolE TEI YAFEE A s,
Reline B2 0.5mm FAZ #3 & o|Fstn
Control2 # Av} WzbA] (coolant)] AHE- glot 213
Azste W) S vlm APE B34S 9 reline,
indirect, in situ, control, removal, on/off§Hel &
o2 HMAAFEs} gy Busta 3len Lui
SNE 27] FFol B F G FEES AAHA
T A7) Aol A¥wr}t Fohu Ba
t2 9ot odl Ao e HARTET T2 W

ol

Heo olzshe WS Adsl Imm FAZ 9
e H4E 5 USS A 94Y A2 AR
A

o]
A Aeg Bl gadd AR AFS AdS
122 360 ° AAE B3l AlPstiA] HAHA
wdg

JA =]

¢}
5
geisich. 22ln W9 A% BRE AAA
%
3|

g ¥iste #Fete o] Fou
Bl e a2 Htx, nFH FHY Ao
(discrepancy) = AHEH | WA 2919 zto]| Fita}
T Hlws) Ruxt AlHE AP W 2oz A

& Mo

= 1
i .
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dale ato] F& St WA B9 o] &
Ae AEE ol AFoA Imm £&H WIS
AR a2 A7 297t 283 9 A=
7} dojAl e Fe B
ol H AgoM Aed A7t F33 viE vetad
#°]E (Jet tooth shade™)] 7o #H-& T3]
of AA|E Aol 3E3F A EA7 T Zo} tHET A)
ZgtA)7l & Lang Aquapres® pressure potollA]
&4 SN AzAbe AABEL Tk, ek
o2 ZPAe] HE= UG A4
= dEUoAM Hod o F&
o AA 7} Ho F3gF ol
EYA7 Avka A a o
ol Ago] AE AW RH HUA Z}o] (marginal
discrepancy)9] %2 3%olA 96.6pm. 4%-lA
84.6ym, 584 86.Tum, 65014 105.6um= ek
o ol EAF BAHA P=0.11132.2 FAA
FIHL gz, 68 2F BlEA 48 287 5
B aFoA 2 kg JESA T Scheff s T3]
2NN 45 25T 67 1§ Alojo] P=0.2489,
5% 53 6% 1F Atolo] P=0.34082 f2lid&
gloich wghd zko] (occlusal discrepancy)d] &
374 106.7um, 434 89.3um, 5&4] 98.6
pm, 6FA A 127 Tpm = 4F- A 718 Aska, o]
BAF BA A P=001252 A At wat g
w Ajol7} Itk & 4 9l2m Scheff s ThEH| g
oA 6% 25l vlal 4% 1go) A2 3 JE
WUtk (P=0.0148). o] Z32 v]F B 77|
A Zigke] A|7HERt TS Aol AR FE
98 WA HFgmrt FolA= Aol o wix o
Al (dough stage) & AU 27] 3] ¢ T A
Aste Aol AF Fo| B Holl AAs= AR
o HA AFEr} Folle AL & F 0%, ¢
RAE Azto] Bo] A Fole AR F2Eg g
g TS AagRn AAA N A7e 83 vt
ol o3k FEHY o] Y] WiEeR ygdrt
Ag Ao 30, 60%, 90, 1202, 1502 & 30
% Ao 2 thololA R &7 X3S AABIEA
WA Aol & A Bt oge #zle] WiE &
Al (dough stage)E Av} o1 = F =9 A|Zteo] A7)
Aol ePgAdo] volxd HE"o] HWol AA WA
2ol & 24 E 4= gAAV]ol 3wHE AEE AlFst

Z2n=

l



o
Aol9 15%004 v7Fd & =)

AL Bgtin BHusta e, o) 4
Tl 23lA 5.6T7F &) Hell dA FEES
A Aok A T Castelnuovo 50 2J3Hd 27t 5
38 e veadgo]EQ Jet tooth shade®?
7% &3 3% 3o 7.2¢7F E¥vn Ruda 9)
o] 48717 71tEA HE R &40l o4ldt
283 Moulding $¥'= ZeWE WEeElZZYoE
go] 7.21CE 7P 257} Bo| 23ty ¥n
33 glt}. 31A %t Baldissara % ¢31H ©7|7t
o2 ¥y go| &9 FUUL o n X459} 7]
4, AgAes AdE e 24 ot
E2go] A59] ot ZARe] FHRloleta 4
G ke 2law e ool vl sy
o o] (relining)oll AFE-E A2 |zl 2sf

gL Ag Aoz AAEY, o= Hx9
o] A71eAd M e & H d77F Bast
glgt AaEn a3 ol F AAA APE
ofe] BAA 48] Fo4 U 2 AFHE e

4 o] 40| In Vitrod@ol7) W&o o] Azt
< Aol HI2 ABAIZ & glodet AZEY,

133 3 7|t e Abete] 23 S B
A3tAl B4 3 FoloF & o] AH NS ST
& oz AztEn, kst o Ador=
Tl A olgE Aldget A Al
W exs $r 4o A F &=l A
o7} A< 917 wjFolt},

F320 wE A9s AHEd 25CY 3N F
A FFE FEE] U4 Aol 98.2umA N o
T Zole 124.1pmch. 30T 70TAkl
EoiA $gA1Z] A7 WA Aol 50TCAA 73.1
s 7V A%kR 30CelH 100.8um, 40CelA
96.7um, 60°CIA] 101.8um, 70TlA 89.7umel A
e S Bion ol EAF By
P=0.14202.2 &7t Ao| 5 HolA|= &kat, 50
T 28°] 60C L& Bl 22 ghs UEhdARE
Scheff s 58| w34 P=0.36452 FAH &

o]

£

521

9L sith. W AoldlME 50TAA 7+
2+ 77 5umi 2™ 30l A 106.9ume 40°ClA
107 4pm, 60°ColA 101.5umst 70 115.9um
2 =2 AL Yegia, ojd B4 BARdA
P=0.01252 2% wzt aFH zte]7} Yvkn &

Z 30em Scheff s thsHl AR A 50T 259

25T F71% 28 HlE e s vdedn
(P=0.0119). AAH o2 wFA o]z} A o]
2ot 25 © & AFE vl ol il
e 2EE UEolk wiE B9 o)==
Rl go] MA Rl o] FHE R FHET &
7] el FHFH0] ° Bel dojue Aoz A
29t nPE T HA 79 25 50CAA 7t
7 e Wl 2ol 2 e} 30CHA 100.8um,
40l 96.7um, 60°CA 101.8um, 70TCAA
89.7umz F& FE Hole AL Ogawa 579
ATellA B2 30T 63umE Holx =74

5352 W Aot AR ATE UE AAE
2ol gl £E7b 4FEEF AR Aol AR

kA S FHA EY Aol FW
IANA Hoh e i) dolu 455
o] BolAle AR AAY ¢ lon, oA
Ogawa $2'°] 60CSt 80T~ F8AI1Z] #zlo] A
&9 F715oA FEAZ HRIET 288 = A=
¢} 3k 2§ (transverse modulus) & YERl= A
oz Hg £ dgh 5A4 fde] Y Aol
A= e AR e | Aol fe
Aol gl ATE YeE=t o)A folA dgE
upel o] gl e Aolo] WM& FF F5HU A

A
2
=

0% olo i
e rleo

&ﬂ

I
_.‘

o WEQl A7} Wedo] AAHe| @ HEFo] A
A B4 REF B e e Aoz A7)
g, 2Hewst ¥ AR Al nlHE 3%

o
L o o=
A Bekg w W 2polox P=0.0501, FH X
ololA] P=0.0847Z Al7t# 55 24 Alelof] 4
282 gle AoZ Jehgt (P0.05). A
90%9) A& 7oz B 435 &gl gn
F 9lE Aot}
V.2 B

480 ¥ (shoulder finish line) ¥ 4° 2] 71-&7]

£ 714 42X (premolar) ZERe] tlol & A&} sl



o2 Az g 8 2B o] Fsie 37 48 5

E, 627 47 told) HE T sl 24 25

25704 25 &71%, 30T, 40¢, 50T, 60T, 70

€ B 2L ZHAA FHAA, FH FAE A

dsle] M Afol9) mFE AolE AWE A=

o7} 2k

1. ¥4 o] (marginal discrepancy)d] %2 3%
A 96.6um, 4204 84.61m, 5214 86.7um, 6
FollA 105.6m=Z UEP o™ o]l E4F BAH
oA P=0.11132.2 A3 f9AL g%l 6%
25 vlsiA 4% 253 5% 2800 F 3
< JEMIX| % Scheff s T ad A A 4%
IET 6% 2F Aloldl P=0.2489, 5% 183}
6% 1F Alole] P=0.34082 frel4d-L glAtt.
23 2o} (occlusal discrepancy)e] %-& 3829
4] 106.7pm, 4714 89.3um, 5|4 98.6um,

oA 127.7TumE 474 718 &gk, ol4d
A BAH A P=0.01252 A AAZH] we}
WA zpo|7} vk & 4 91oW Scheff s thE
H w733l x 61 2E Hl&] 4% 2§o] F&
e vt (P=0.0148).

2. 25CY F71%0AM FHE FEE HA Aol=
98.2um% 3 ' Aol 124.1um3c}. 30Tl
A T0TAe]S] EollA FRAIZ AT WA Ao
£ 50CoA 73.1m= 7HE Aska 30CellA
100.8¢m, 40T A 96.7um, 60T A 101.8um,
70T 89.7umolA B IS Hy o of
A B4 EAHAA P=0.14202.2 F7t Ao
£ HolA& &3k, 50T ZFe] 60T gl
3 22 S JeEPIAITE Scheff s T8l 21
X P=0.36452 EAR fode gach nE
| AololxE 50CelA 713 2 77 5o
o 30Tl 106.9ume 40TolA 107.44m.
60T 101.5tms} 70T 115.9um= &
AEE JeEld 3, ol B4t EMYAA P=
0.01252 &%0| wat w3 ol7} ejm &
F om Scheff s thgvl @AM 50C 2&
o] 25T F71% 28 vi&l F& g et
(P=0.0119).

3. T¥EUo| A9 AA Azt v TS 4
H B3k w) WA zleld|A P=0.0501, 2¥H
atolollA P=0.08472 AlZ¥2} 53 271 Aleld|

2]

522

BT 8L e AeE yeigt (P)0.05).

o] 439 23z TS Bl A e AAH
Holol] dupgete] AZRE E A} e AA
AZrol YAl FEES MY Aol F3FE w3tk
= AE 9§ e, Jet tooth shade &<
7ol 271 Fo] B AZIQ 425 E F vy
o 50T E&dA FEA A7t 7 EE F
FETt 34T,

rok

g

1. Koumjian JH, Holmes JB.: Marginal ac-
curacy of provisional restorative materials.
J Prosthet Dent 1990:63(6):639-642.

2. Burgess JO, Haveman CW, Butzin C.:
Evaluation of resins for provisional restora-
tions. Am J Dent 1992:5(3):137-139.

3. Koumjian JH, Nimmo A.: Evaluation of
fracture resistance of resins used for pro-
visional restorations. J Prosthet Dent
1990:64(6) :654-657.

4. Tjan AH, Castelnuovo J, Shiotsu G.:
Marginal fidelity of crowns fabricated
from six proprietary provisional materials.
J Prosthet Dent 1997:77(5):482-485.

5. Kim KN.: Dental materials. 1st edition
1995:Kunja publisher:142-156.

6. Monday JJ, Blais D.: Marginal adaptation
of provisional acrylic resin crowns. J
Prosthet Dent 1985:54(2):194-197.

7. Moulding MB, Loney RW, Ritsco RG.:
Marginal accuracy of indirect provisional
restorations fabricated on poly(vinyl silox-
ane) models. Int J Prosthodont 1994:
7(6):554-558.

8. Boberick KG, Bachstein TK.: 1998 Judson
C. Hickey Scientific Writing Award. Use of
a flexible cast for the indirect fabrica-
tion of provisional restorations. J Prosthet
Dent 1999:82(1):90-93.

9. Dubois RJ, Kyriakakis P, Weiner S,
Vaidyanathan TK.: Effects of occlusal



10.

11.

12.

13.

14.

15.

16.

17.

18.

loading and thermocycling on the marginal
gaps of light-polymerized and autopoly-
merized resin provisional crowns. J Prosthet
Dent 1999:82(2):161-166.

Ehrenberg DS, Weiner S.: Changes in
marginal gap size of provisional resin
crowns after occlusal loading and thermal
cycling. J Prosthet Dent 2000:84(2):139-
148.

Luthardt RG, Stossel M, Hinz M, Vollandt
R.: Clinical performance and periodontal
outcome of temporary crowns and fixed par-
tial dentures: A randomized clinical trial.
J Prosthet Dent 2000:83(1):32-39.
Ogawa T, Aizawa S, Tanaka M, et al.:
Effect of water temperature on the fit of pro-
visional crown margins during polymer-
ization. J Prosthet Dent 1999:82(6):658-
661.

Galindo D, Soltys JL, Graser GN.: Long-
term reinforced fixed provisional restora-
tions. J Prosthet Dent 1998:79(6):698-701.
Tjan AH, Grant BE.: Marginal accuracy of
temporary composite crowns. J Prosthet
Dent 1987:58(4):417-421.

Diaz-Arnold AM, Dunne JT, Jones AH.:
Microhardness of provisional fixed prostho-
dontic materials. J Prosthet Dent
1999:82(5):525-528.

Ireland MF, Dixon DL, Breeding LC,
Ramp MH.: In vitro mechanical property
comparison of four resins used for fabrication
of provisional fixed restorations. J Prosthet
Dent 1998;80(2):158-162.

Emtiaz S, Tarnow DP.: Processed acrylic
resin provisional restoration with lingual
cast metal framework. J Prosthet Dent
1998:79(4):484-488.

Powell DB, Nicholls JI, Yuodelis RA,
Strygler H.: A comparison of wire- and
Kevlar-reinforced provisional restorations.
Int J Prosthodont 1994:7(1):81-89.

523

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Liebenberg WH.: Wire-reinforced, light-
cured glass ‘ionomer-resin provisional
restoration: a description of the technical
procedure. J Prosthet Dent 1994;72(3):337-
341.

Hazelton LR, Brudvik JS.: A new proce-
dure to reinforce fixed provisional restora-
tions. J Prosthet Dent 1995:74(1):110-113.
Larson WR, Dixon DL, Aquilino SA,
Clancy JM.: The effect of carbon graphite
fiber reinforcement on the strength of
provisional crown and fixed partial denture
resins. J Prosthet Dent 1991:66(6):816-
820.

Ramos V, Jr., Runyan DA, Christensen
LC.: The effect of plasma-treated poly-
ethylene fiber on the fracture strength
of polymethyl methacrylate. J Prosthet Dent
1996:76(1):94-96.

Samadzadeh A, Kugel G, Hurley E,
Aboushala A.: Fracture strengths of pro-
visional restorations reinforced with plas-
ma- treated woven polyethylene fiber. J
Prosthet Dent 1997:78(5):447-450.
Ogawa T, Tanaka M, Koyano K.: Effect of
water temperature during polymerization
on strength of autopolymerizing resin. J
Prosthet Dent 2000:84(2):222-224.
Yannikakis SA, Zissis AJ, Polyzois GL,
Caroni C.: Color stability of provisional resin
restorative materials. J Prosthet Dent
1998:80(5) :533-539.

Solow RA.: Composite veneered acrylic resin
provisional restorations for complete veneer
crowns. J Prosthet Dent 1999:82(5):515-
517.

Rouse JS.: Facial shell temporary ve-
neers: reducing chances for misunder-
standing. J Prosthet Dent 1996:76(6):641-
643.

Robinson FB, Hovijitra S.: Marginal fit of
direct temporary crowns. J Prosthet Dent



29.

30.

31.

32.

1982:47(4):390-392.

Crispin BJ, Watson JF, Caputo AA.: The
marginal accuracy of treatment restorations:
a comparative analysis. J Prosthet Dent
1980:44(3):283-290.

Moulding MB, Loney RW, Ritsco RG.:
Marginal accuracy of provisional restora-
tions fabricated by different techniques. Int
J Prosthodont 1994:7(5):468-472.

Lui JL, Setcos JC, Phillips RW.: Temporary
restorations: a review. Oper Dent
1986:11(3):103-110.

Zach 1., Cohen G.: Pulp response to ex-
ternally applied heat. Oral Surg Oral

33.

34.

35.

Med Oral Pathol 1965:19(4):515-530.
Castelnuovo J, Tjan AH.: Temperature rise
in pulpal chamber during fabrication of pro-
visional resinous crowns. J Prosthet Dent
1997:78(5):441-446.

Moulding MB, Teplitsky PE.: Intrapulpal
temperature during direct fabrication of pro-
visional restorations. Int J Prosthodont
1990:3(3):299-304.

Baldissara P, Catapano S, Scotti R.:
Clinical and histological evaluation of
thermal injury thresholds in human teeth:
a preliminary study. J Oral Rehabil
1997:24(11):791-801.

Reprint request to:

Dr. Nam-Sik Oh :
Department of Prosthodontics, College of Medicine, In-Ha University
7-208, Shinhung-dong 3Ga, Chung-gu, Inchon, Korea
E-mail:onsdo@inha.ac.kr

024



ABSTRACT

EFFECT OF TIME AND TEMPERATURE ON THE MARGINAL FIT
OF PROVISIONAL RESIN CROWN DURING POLYMERIZATION

Seung-Hwan Youn, Nam-Sik Oh, II-Kyu Kim, Sung-Seop Oh,
Jin-Ho Choi, Wang-Sik Kim, Young-Il Rim '

Department of Prosthodontics, College of Medicine, In-Ha Univesity

The purpose of this study was to compare the marginal fit of provisional restorations by differentiating
the removal time and setting temperature during resin polymerization. After mixing autopolymerizing
methyl methacrylate resin, the material was placed in a preformed resin shell crown. The crown
was seated on a die with 1mm shoulder margin. Crowns were removed after 3, 4, 5, 6 minutes
and polymerization was continued under the following conditions : 25T air, 30, 40¢C, 50¢, 60 .
C. 70°C water. After polymerization, the crown was sectioned. The marginal & occlusal discrepancies
were measured.

The mean marginal discrelpancies at 3 minutes, 4 minutes, 5 minutes and 6 minutes of remov-
ing time were 96.6um, 84.6um, 86.7um and 105.6um. The mean occlusal discrepancies at 3 min-
utes, 4 minutes, 5 minutes and 6 minutes of removing time were 106.7um, 89.3um, 98.6¢m and
127.7pm. There was significant difference between 4 minutes group and 6 minutes group in occlusal
discrepancies.

The mean marginal & occlusal discrepancies for crowns polymerized in 25C air were 98.2um
and 124.1pm. The crowns polymerized in 50°C water demonstrated the smallest marginal & occlusal
discrepancies. The mean value of marginal & occlusal discrepancies in 50C water were 73.1um
and 77.5um. These values were smaller than that of 25°C air. There were significant differences
in the occlusal discrepancies between 25C air and water conditions of 50T water (¢=0.05) but,
no significant difference in marginal discrepancies.

There was no significant difference in the interaction between time and temperature.

4 minutes waiting time & 50T water polymerizing condition produces the best fit at the mar-
gin of the provisional crown.

Key words : Marginal discrepancy, Provisional restoration, Temperature, Time
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