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Fig. 1. Schematic drawing of master cast with
measurement point.
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24 BAE Y2 stainlesssteel 2 #2515}, 2
z+9] A A& Bailey?7t A4 28-S HFAZ
Fo= U712 A

AFH T MR F4ES BB 1
FHe] EollA Imm EBojZl Xol| 4& FAFA F
A3} o] ol o3l A7 4709 & wFHAA <]
NEdoz Ao tolg A5E wet AL
3 7145} mdAA Imm BoiRl el zpz
A& FAEHA T AE AXE (axial wall)ollA
o 7lEH g At wHe 71EHze] A
2] (occlusal diameter) ABE Dimension I, 213H-
273587 Eo](occluso-gingival height) CDE
Dimension II, & Z W F4 Atol9] A (inter-
abutment distance) EFE Dimension [I1Z F43&}
2z HANM FHFE Table 13 Zo] At
(Fig. 1, 2).

Table 1. Description of locations measured and cor-
responding means for master model

Location NO. Die location Mean(mm)
DimensionI  Occlusal diameter 6.885
Dimension II  Occluso-gingival height 8.966
Dimension III Inter-abutment distance  29.867

Fig. 2. Stainless steel master cast.



Table 2. Die materials tested

Materials

Manufacturers

Ratio

Fuyjirock
ADS die epoxy

Tri~epoxy die TRI-DYNAMICS. USA

GC Company. Tokyo, Japan
American dental supp. Inc. USA

20/100(ml/g) : water/ powder
6:1 (vol.) : base/ hardener
6:1 (vol.) ; base/ hardener

Fig. 3. Improved dental stone die specimen (left) and
epoxy resin die specimens (middle and
right).

(SR-Ivolen, Ivoclar, Germany)2-2 9144 2] S
7t 43 3mmrt HEE FEEE soft waxE A
& ¥ 3 (template) S A5l XF EdolE
A&t A FAE & AzAF F3H3
< E#o] H&AAE Edolo 1A7F Aol v]z] @}
T ¥ 5 EE A8E Q49 (Examix. GO)Z F
AMAE o] 83t S AT FRELS A
Aol AAG F 127 A0 (251£0.3 T, §%
6010 %) A3AZ F 2FAE FLsA.
Table 29} & t}o] A5 E o] &3l 370 g 7
] 2+ A 107049 232 Al=}etch

1 7S 2T o g 23473 (Fujirock, GC)E ©]
g3t A z:A7t FAdhe vl wak E4H)E 20
ml/ 100 g2 HA 1023t €22 & F 40%7
ZAF 483k A (70 mmHg) £33k vibratorE o]
&3t QA AT Ao FAIRE A3
A7 F QUGA A B2t 2 2 ol FA] A
the]Ql ADS die epoxy (American dental supply
Inc)2 AMZA7} 38k Abedo wel 6: 19 #
o] (FAH] 9@ D2 A 71X A9 F3A & 4
o, 1] FA 7]AAE 100 °F (38 C)oA |3t
% AgA g Artetn 4 Fgerl HEE 4523
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AAE 38kt A4 el vl YA uE
% 2127 A ZA 5 inch EoldlA %ol 95-

‘100°F (35 - 38C)ollA] 4AIZtEt B3 & =

FE QAN AASAT 3 T T ALY
A ZA] #7Q Tri-epoxy die material (Tri-
Dynamics) Z 27X 9} 22 whioz 288 A
Zact, oz FA| Fujvje TAHE FY3)
“Ao}(Fig. 3).
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somat microscope (Samsung, Seoul, Korea) 22
ZR38c. B¢ 4749 Hax du by E
(Percent relative change)& th2-2] Z2]d)] 9|3t
Atetdth

Percent relative change =

dimension 7 sampe — dimension # master dgie

x 100

dimension  master gie
( 7. dimension number )

Zt A7}= Analysis of variance (ANOVA) testol
) B4t 3 BE 7132 Experimental-wise er-
ror level (alpha) 0.052 Turcky test®} Duncan test
g o] &3l APT ohFHlm WA oE Uzt
FeAE B3 '

=)

b

o

2.

M&7}

AH]

oA ZA] HZ7 A2] FF At =g
Hrtst] st A&E2HE 28 ch(Fig. 4).

Zeldto|=, RrtEE HEE, ENE A
23 2v5ete) WrEFAE o] 83l A LA
(25£0.3¢C, 60£10%) 71AA ¢ FAAE 22 2
ol2 X F ofad YT FjWE o83l 7
7ke] IFAE 75 x 22 x 0.5eme] 7|2 BE &
A skl 1A17HE?t 7 SHAI A TH(Table 3). 24 1730
B A 4B APA AL ol EA) g3}
723 23] 0.05mI¥ & Fojxd] 10744 2] AJH
< AFAsA el ol autopippete (Gilson,



Table 3. Impression materials evaluated

Impression materials Viscosity Code Product Manufacturer
Additional silicone low AS Exaflex GC dental Co.
' Tokyo. Japan
Polyether medium PE Impregum F ESPE, W. -
’ Germany
Polysulfide low PS Permlastic Kerr Mfg. Co.

Romulus, MI, U.S.A.

Fig. 4. Contact angle,

Pipetman)< ol &3] FHO 2 &3¢t A4 1
2809 ZHe 25ml / 100ge]U 2 dlX e &3t
Bl A A ARAA G FLEUT It F
tho] AE7t A8e F Image-Pro plus (Media
cybernetics, U.S.A)ehe FHITE Al2d& o] &3t
HA&7E SR8

5AA 52 918 Analysis of variance (ANO-

VA) test® 95% confidence® A 33314 tt. Turcky
test®} Duncan testE o] &3t A7 dhEujn
Al o 2 Auzke] fo3tg EA4319 o).

-7+ &3 A9} tho] AFo WE Ak HE
I At A& Table 49 234t}

Dimension [X€ 0.01% Fx9 ZX3n R
of BAH Mg A A5 FHES EAL,
Dimension IIolA e 2483 28R 3%, Die-
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epoxy9] 4%, Triepoxyd] o}F &%e] A& Je}
W}, Dimension [II9)AE A4 1 2849} Die-
epoxy®] 3, Trirepoxy®] oFF A% A& HY
t}. ANOVA test 2% 2+ Dimension I3 [I9lA &
EASA ABBAE 29214 (p(0.05), Dimension
MM & 43347 gle A2 YelthHp)0.05)

- (Fig. 5, Table 5).

Az AHEE 741 23] 2% -0.0012
~0.0105%, Die-epoxy$t Tri-epoxy®] - ztz} -
0.0024~-0.0018 %, -0.0035~0.0003 %¢<] ¥y
&< BY. Dieepoxy] A5 AAEZ 42 &
AZE fE v APES Yo (p0.05) B
2 23 2= Dimension [o]4 & HY &L B0
Tri-epoxyl A1 = Dimension 1A 2% x4z &
ATA ztelg YERYITHpC0.05) (Fig. 5, Table
6).

Aol th R HEZte] HFF-E Table
77 29k}t Fig. 6004 B nlolgio] Zajgsjole
A&A el o3t FMn R¥AY HEZ o] 71 &
#He Egon tE AR E 45 ~T70°Alele] 233t
< Jepdoh

Zt AgdE AHEA ANT1 2y 3¢ g
Yujol= FrHEE AEE, gl AA £
2 Zolx = HE2HE 221 Dieepoxye ¥715
Y A 2oA 7 & FEFARS JEh e
2 Zgolx], Fejdutol= |1, Tri-epoxy
A% gy ARE, Zjdgols, EolH
T2 2 FHF7}o] oAt} ANOVA teste] 22
A1 2¥AQ A FAYE Aol EHoY
(p€0.05), A7 Z-¢ FItsds dejEe 5
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Table 4. Statistical summaries of measurement values (mm) and percent relative changes for the epoxy
resin and stone die groups

Group model N Dimension Measurement value % Relative change
Stone I 6.957+0.0367 0.0105+0.0053
10 II 8.986+0.0261 0.0023+0.0029
il 29.832+0.0406 -0.0012+0.0014
Die-epoxy I 6.872+0.0193 -0.0020£0.0028
10 I 8.944+0.0242 ' -0.0024+0.0027
111 29.8124+0.0941 -0.0018+0.0032
Tri-epoxy 1 6.861+0.0164 -0.0035+0.0024
10 I 8.968+£0.0227 0.00031:0.0025
i 29.876+0.0474 0.0003+0.0016
a2 aon2
a0i a0
0008 0008
8 oms 8 ome
§ Q004 £ o
3 o % 0002
g z
® a0 B Sstons ® e B Dimension t
o [1 pie Epoxy o . [T} oimension 1
B8 Tri-Epoxy ER Dimension i
206 0006
Di D i Di 1t Bie Stone Die-epoxy Tri-epoxy

Fig. 5. Percent relative change.

Table 5. Results of ANOVA test in dimensional stability of each dimension

(Alpha=0.05)

Group model N Dimension Measurement value % Relative change
Dimension Materials Grouping R square PrF
Dimension I Die stone A 0.757136 0.0001

Die-epoxy B
Tri-epoxy B
Dimension II Die stone A 0.354652 0.0027
Tri~epoxy A
Die-epoxy B
Dimension III Tri-epoxy A 0.155341 0.1024
Die stone A
Die-epoxy A
The same letters are not significantly different at 0.05 level.
AZAE frejdol UAm FefolH et Eejd gio] (p>0.05) (Fig. 7, Table 8).

E Aloldle &# BA7 gl Ao UERH
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Table 6. Results of ANOVA test in dimensional stability of each material (Alpha=0.05)

Materials Dimension Grouping R square Pr)F
Die stone Dimension I A 0.673623 0.0001
Dimension I1 B
Dimension 111 B
Die-epoxy Dimension I A 0.007909 0.8984
Dimension II A
Dimension 11 A
Tri-epoxy Dimension I A 0.419160 0.0007
Dimension II B
Dimension III B
The same letters are not significantly different at 0.05 level.
Table 7. Mean contact angle of die materials (*)
Die stone Die-epoxy Tri-epoxy
Additional Mean 66.6988 67.6850 53.3344
silicone SD 2.07791 2.58573 2.43682
Polyether Mean 62.2935 54.8239 48.1067
SD 2.83749 5.00444 2.95203
Polysulfide Mean 83.6024 53.1375 48.4766
SD 2.49298 2.88109 . 3.13267

100
90 +en
. B bmmmmm el ‘_.-’— R T S S :
-1 e — R
, —e— Die stone-PE
—a—Die epoxy-PE
) —a— Tri epoxy-PE
R R . S SO i | I - Die stone-AS
L . i NI AL e tsiidisadill I I +--- Die stone-AS
E = ceeeae TET €DOXY-AS
. ---+-- Die Stone-PS
------ Die epoxy-PS
N R | Tri epoxy-PS
20
10
0 ) . \ N L i i i i

1 2 3 4 5 6 7 8 9 10

Fig. 6. Contact angle.
PE:polyether, AS:additional silicone, PS:polysulfide.
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Die Stone Die -epoxy Tri-epoxy
AS PE PS
Fig. 7. Mean contact angle of each material.
Table 8. Results of ANOVA test in contact angle ( Alpha=0.05)
Materials 1 Materials 2 Grouping R square PrF
Die stone . Polysulfide A 0.938019 0.0001
Add. silicone B
Polyether C
Die-epoxy Add. silicone A 0.778501 0.0001 -
Polyether B
Polysulfide B .
Tri-epoxy Add. silicone A 0.435979 0.0001
Polysulfide B
Polyether B
Polyether Die stone . A 0.728024 -0.0001
Die-epoxy B
Tri-epoxy C :
Additional Die-epoxy A 0.893892 0.0001
silicone Die stone A
Tri-epoxy B
Polysulfide Die stone A 0.970796 0.0001
Die-epoxy B
Tri-epoxy . . C
The same letters are not significantly different at 0.05 level.
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1. 23R4 Al (Dimension )X X1 23
Ao R, o EA YR $5& BRY 5 YA
ovt wHW-X B ¥-2+ =] (Dimension e+ =
733 B¥ A ¢ Tri-epoxys B3-E, Die-epoxy
= 5% vehdey, At 7t Az (Dimension
IDANME A8t BALH Zel7t ddAT
(p>0.05).

2. B M EL Trirepoxy’t 7V -2 34, Die-
epoxyZt I Thi, AN BEA A 714 & A
ol & vt :

3. 381 R¥EAe BN, A5 258
e &, Egguol £o2 sl Fold S
B v HRE Fejoine Ejgaels 3
78 F7teEd A £og Aol oy
< 2Ath Zon e Aol e B
AgA 2ol 7} GiATHp>0.05).

4. JEFZFE 7} A3A A Triepoxy, Die-epoxy, 7
An 2 €22 AR 4 2 A AA
o W HEALE FAYH o7t AT
(p€0.05).



