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Table 1. Materials used in this study

Brand Type W/P Setting time Setting exp. Manufacturer
Velmix v 0.20 837 0.08 Kerr, USA
GC Fuji Rock EP N 0.20 14’52 0.08 GC, Belgium
- Maruishi, Gypsum
MG Crystal Rock v 0.24 6 45 0.27 Co., Ltd, Japan
EHUZ &, 4% % Vera-bond(Alba Dent Inc,
USAIZ FE350. AAR Ade FU4 248
49 5 $29¢ BRS dolaie, e ey
B #5092 3 ns}oq, 24237 QYZo2 A%
A e A Aew ozt At FHANY F

Fig. 1. Master cast consisting of maxillary left
central incisor prepared for complete ceramic crown
with well-defined 0.8mm shoulder finish line.
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Fig. 2. a) impressions.
b) Stone cast specimen before testing.

) ' ®)

Fig. 3. a) Cast metal labial sleeve of prepared tooth.
b) It was used during testing on machine to apply load evenly on prepared tooth at specific land-
mark.

Fig. 4. a) Instron machine.
b) Instron machine.
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1. O&2ZE

Ad@47 JFEF Fuji Rockellr sdAd=e
547} 17ml/100g9) 73571 B 15.32kg/cm’E
7P 31, g2 20ml/100g (12.74kg/cm?),
23ml/100g(9.64kg/cm?), ZL8]x 26ml/100g
(8.56kg/cm?) 2.2 7HAsHHFig. 5).

FEE3] Fuji RockellAe H7d =7t E474)7}

17ml/100g8! A-%7} BT 13.52%kg/an’E 7V 1
22 20ml/100g(11.05kg/cm?), 23ml/100g
(10.44kg/cm?), 26ml/100g(8.17kg/em?) 2.2 7+
&3 tHFig. 6).

Velmixol A 9] 873 487} 17ml/100 7
% #Hi 13.37kg/cm’E 7Y #Ha1, -2 20ml/
100g(10.39%kg/cm?), 23ml/100g(9.13kg/cm?),
26ml/100g(8.72kg/cn?) T2 2 743 AT (Fig. 7).

Crystal RockolA+ 24ml/100(15.58kg/cm?),
21ml/100(13.43kg/cm?), 27ml/100(9.48kg/cm?),
30ml/100(7.84kg/cr’) €02 7231 tHFig. 8).

Z1F &3] Fuji Rockell A= 17ml¢} 20ml Ate] o]
Turkey #4257 SAH 2 & Apol7} UYL,
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Fig. 5. Mean fracture strength of vacuum mixed Fuji
rock.
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Fig. 6. Mean fracture strength of hand mixed
Fuji rock.
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Fig. 7. Velmix Mean Fracture Strength.
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Fig. 8. Crystal Rock Mean Fracture Strength.
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20mle} 23ml, 26ml AFolofl F-
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Velmixol| A& 17ml¢t 20ml AFe]ol] f-2]3F z}o| 7}
AAT 20mligt 23ml Atelol = F-2] g Aol 7t QAR
o1} 23mi9t 26ml Aleldll&= 2l g 2ol 7t Qisith
(p>0.05)(Table ). Crystal Rockell& BE &4
H] Atojol] Al BAIR LR frofgh Atol & YERUT

Table I. Means for groups in homogenous subsets by Tukey test

Group W/P Mean(kg/cm?) a=(0.05
17 15.32 A
20 12.74
Fuji Rock vacuum 923 9.64 2
26 8.56 C
17 13.52 A
20 11.06 B
Fuji Rock hand 923 10.45 B
26 8.17 C
17 13.37 A
Velmi 20 10.40 B
elmix 23 9.13 C
26 8.73 C
21 13.43 A
K 23 15.58 B
Crystal Roc - o7 047 c
30 7.84 D
% Means with the same letter are not significant different.
Table 1. Means for groups in homogenous subsets by Tukey test
Group Group Mean(kg/cm?) a=0.05
Fuji Rock vacuum 15.32 A
Fuji Rock hand 13.52 B
17ml/21ml Velmix 13.37 B
Crystal Rock 13.43 B
Fuji Rock vacuum 12.74 A
Fuji Rock hand 11.06 B
20ml/24ml Velmix 10.40 B
Crystal Rock 15.58 C
Fuji Rock .vacuum 9.64 AB
Fuji Rock hand 10.45 A
23ml/27ml Velmix 9.13 B
Crystal Rock 9.47 AB
Fuji Rock vacuum 8.56 A
Fuji Rock hand 8.17 A
26ml/30ml Velmix 8.73 A
Crystal Rock 7.84 A

% Means with the same letter are not significant different.



Fig. 9. Fractured specimen.

(p€0.05)(Table 1).

487} 17ml, 20ml(A ZAL AA A 3mlE H A
& A2 7-ole AFEES Fuji Rocke] 79}
4 E&39] Fuji Rock, Velmix, Crystal Rock Alo]
o EAHoR §3 2o]E HY o} £EEF
Fuji Rock, Velmix, Crystal Rock Ale]oll= EA14
2.2 folg Aol & YA 83k (p)0.05)(Table
m.

547} 20ml, 24ml(AZAL A xS E4H)Q
735 Crystal Rock, JFE%] Fuji Rock, &%
9] Fuji Rock, Velmix 2.2 P72 =7} Bto
™, Crystal Rock®} A ZE%9] Fuji Rock Akl &
FARR R Zol7t YEnta, JFER
Fuji Rock™ +E&39] Fuji Rock® EAFCZ &
2J%k ztol 7} vEht o v, Velmix®t 458389 Fuji
Rock2 BAIHCZ {od Ao]& Holx] ¥krt
(p>0.05)(Table II).

&7} 23ml, 27ml(A 22} AN BT 3mi B2
ANE $£5&%9 Fuji Rock® VelmixTt #o] gt
2po] & YEbATHTable 11). £47817} 26ml, 30ml(#]
zZA AN BT 6ml B2 A9)E BE T EA4
Hog frofg xol& iR %ktH(pr0.05)
(Table 1).
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Table IV. Viscoelasticity

Group W/P N Mean(mm)

17 9 11.6

Fuji Rock 20 9 27.3
vacuum 23 9 40
26 9 40

17 9 9.3
Fuji Rock 20 9 27
hand 23 9 40
26 9 40

17 9 6.5

. 20 9 12.8

Velmix 23 9 24.3

26 9 33.3
21 9 12

24 9 32.5
Crystal Rock 27 9 40
30 9 40

A8t A (Fig. 9).
3. HxL &¥

HAFE ZRA ZE EFH|A Velmix7t 7H &
AFZE YT BE A4 EH9 F7}
o wtet 2F AFmrt Aasiia, 1FEFE Fuji
Rock¥} 4=%5&3%t2] Fuji Rock 18] 3L Crystal Rock
& AFAL AA 9] 4R} 3] B 359 6ml

B2 4% 2ol & UehlAl e3tth(Table V).
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Fuji Rock-& 67.5MPa®] 3L VelmixE 65.2MPac] i
Crystal Rock2 52.8MPa°| it}

2 A3 23 BE Aas} EFHSAA AxEA F
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& EAY gE Vel Eu7E F7H
upe} FAACR {ostA EAT ghol TAHSIA
l3‘r(p<0 05).

3 5389 Fuji Rock®} FE3+2] Fuji Rockell
/\15 gl meba zpolzt el AEAF FH
|9 AlxAL 21 B EY 3mlE AAG 7
e BAF R folg ghe B3 (pd0.05), A=
Ale] 3 EHET) Sml, 6mlE BA 3 FLe
FAHeE §9% AolE UYEHUA IR
(p0.05). o2 Al o 2= X FEF A 508

AASE A5 £EEF AU 3717 A
FUHRA Bl 23472 27 B2 HARE
7} Z7ken aeg g4t 3k EgEE

Fojx g 527 AFEFo] Aol7t YA go
™ 71AA Agdo] v # kst A dol e,
M1e] 73} ghgA oAl whgoll B d o] &
189 Hng &£3e uf 1 5589 Eo] o]&H 1 1&
o] 7k Murt A€t
webr] 145.15g9] Mmrt w887 faia H gt
B9 BA= 27.02g9 Eo] €83, ¥kg Fol=
172.17g9) 738 A7}t dojxig}, wakx 100g9]
A 37} Hee) el Bas 2o BAE 1861g
ol Et}. T2y} ddAH o RER AL olg 2
age] £ sl AY AFEE A
& w57 A8l 273419 A= 20g B
< Aga]of 3l o]F 18.61g%te] 100g9]
S8l YR B2 A (free water) 2
ol FostA] @z Astd Az o] g
E}. O]Eiﬂ o] && M1 7}—Er9! Xy
He AN A Bag Rolr}
FA H EHEY o g B2 Arske
gEo| U8 FolA A Fdstr] A

}EM Z1AA Agdo] vhm okt A

rlol Fl°

&g
=] &
19}

=

e

A
A 3

O
-

fﬁ
r{m§°j°,L

_m!a_i.a
Lrﬂ

o

ok
o

(<)

<

o

1
T

o

ey
o] Hr},
272N10E 2% 29 TR, E98e 3
=7 A 2440] AT BE o)
ATt ey A, AsE A
XA fek2

Ag AnE Sehad, ANn aln

wReisl, clEA AR T4 AT

oS 2%, A3Y, A4F o2 FEALL

735

226

A 7 HaAEL sebHor BYg EaQ
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Fuji Rock(GC Europe Intreleuvenlaan,
Leuven, Belgium), Velmix(Kerr, Manufacturing
company, USA), 282 Crytal Rock( Maruishi
Gypsum Co, Ltd, Japan) 9] 3%2 AH-3l9 L, &
ol 4z A 2:AL A A, AZAF AA BT} 3m] 7
&, A ZAF AA RS 3ml F7F, 283 A A AJA|
Ho} 6ml 718 47o 2 Urled, Ehige
AFEY]TH %5 &2 7474 AHgsisith
Zyzko] FE-& Instron testing machine®l 1% ¥
crosshead speed 0.5cm/min .2 50kg9] 3t5& A}
&3l JARTE FHg o, 5o AHE 4
pei=
1. Fuji Rock¥ Velmixi= |2} A|A|¢] 48] B}
3ml AA & 3% 7P & @& Z3, £t
Z74ge wE AR 4 Yo
(p€0.05), Crystal Rock& #|ZA} 2| 2|9} E4)
oA 74 & gE Bt
2. AZA} AA o] E0l8} olHt) 3ml AL A¢
AL EE FEEFEY AFERNA =2 &
< B oW(p€0.05), Al2AF A A Eet 3ml, 6ml
B Atdde 793 Aol E HolA Fdth
(p>0.05).
3. AFEe AZAL AA] E48]9 B BE AlE
A& F, VelmixellM 718 £A4 Yehgen &5

Hls] Z71e) met ashgc
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ABSTRACT

FRACTURE STRENGTH OF IMPROVED DENTAL STONE
ACCORDING TO WATER/POWDER RATIO.

Jung-Hee Eoum, Charn-Woon Park, Kwang-Sun Park

Depariment of Prosthetic Dentistry, Institute of Oral Bioscience,
College of Dentistry, Chonbuk National University

This study was performed to evaluate the fracture resistance of three improved die stone mate-
rials according to water/powder ratio.

There are lots of handling conditions which affect the physical properties of improved dental stone,
and it’ s well known that the water/powder ratio significantly affect the strength of die stone.

If water/power ratio was incorrect, following disadvantages were showed : (1) susceptibility to
dimensional change due to abrasion; (2) limited reproduction of fine detail, (3) lack of strength.

The maxillary master casts were made of additional silicone impressions(EXaﬂex, GC America,
Inc. USA). Three type IV die stones such as Fuji Rock (GC Europe Intreleuvenlaan, Leuven, Belgium),
Velmix(Kerr, Manufacturing company, USA), and Crytal Rock( Maruishi Gypsum Co. Ltd, Japan)
were tested. A total of 160 casts were prepared, separated, and tested on the Instron Testing
Machine(Model 4201, Co. USA).

The obtained results of this study were as follows:

1. Fuji Rock and Velmix less 3m! than the water/power ratio of manufacturer s instruction showed
the highest resistance to fracture. According to increasing water/powder ratio, fracture resis-
tance was significantly increased(P<0.05). Crystal Rock showed the highest fracture value
when it was mixed with the water/power ratio of manufacturer s instruction.

2. Water/powder ratio of the manufacturer s instructions and less 3ml than that showed low-
er fracture value of hand mix than that of vacuum mix. Water/powder ratio of more 3ml, 6ml
than manufacturer s instructions was not significantly different between hand mix and vac-
uum mix(p»0.05).

3. Velmix had the highest viscoelastic value among three die materials when it was mixed with
the manufacturer s instruction. Viscoelasticity was decreased according to increasing
water/powder ratio.
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