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Fig. 1. Specimen with 1mm ridge.

Table 1. The materials used in this study
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Fig. 2. Device used the abrasive resistance test.

Brand type Manufacturer Country - Codes
GC FUJIROCK® EP Improved stone GC European Belgium FR
MG Crystal Rock Improved stone Maruishi Gypsum Co Japan MG
Super Plumstone Improved stone Kukmusushi chemical Japan SP
Die hardener Die hardener Yeti-dental Germany A
Stone die & plaster hardener Die hardener George taub products & fusion USA B

Exaﬁr?e Putty .typ.e Impression matetial
Examixfine Injection type

GC Corporation Japan
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Fig. 4. Mean wear loss of each experimental
groups. S, Super Plumstone; F, GC FUJIROCK®EP:
M, MG Crystal Rock: N, no coating: A, Die hard-
ener coating B, Stone die & plaster hardener
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Table II. Mean wear loss of each experimental group

FUJIROCK® EP MG Crystal Rock Super Plumstone
Control (13.410+6.2355) X 10° (10.000+3.5590) x 10* (12.800+3.7357) x10°
A (13.000+2.4495) X 10° (9.000+3.8006) x10° (14.500+1.5811) x10°
B (11.600+4.8580) x10° (10.900+3.6652) x10* (17.300£3.7727) x 10°

Table III. Comparison of the mean wear loss in the control groups

Measurement unit : g

Mean : SD P value
F-M 4.0000x 10 1.2368x 107 .009
F-S -1.5000x 107 1.2368%x10° 456
M-S -5.5000x 10 1.2368x10° .000
¥ PC0.05
Table IV. Comparison of the mean loss in the Die hardener treatment groups
. Mean . SD P value
F-M 3.4100%10°* 2.0897x10° .250
F-S 6.100 x10* 2.0897x10° .954
M-S 2.8000x10° 2.0897x10° .386
*1PL0.05

Table V. Comparison of the mean loss in the Stone die & plaster hardener treatment groups

Mean SD P value
F-M 7.000 x10? 1.8487x10°% 924
F-S -5.7000x10** 1.8487x10° .013
M-S -6.4000x 10** 1.8487x 107 .005
* 1 pL0.05
Table VI. The comparison of the mean loss in experimental groups
, Mean SD P value
F-N vs F-A 410 x10* 6.375%x10° 843
F-N vs F-B 1.810x10* 9.331x10° .bb5
F-A vs F-B 1.400x10° 6.275x10° 498
M-N vs M-A 1.000x10° 5.354 %107 .569
M-N vs M-B -9.00 x10* 4.606x10° 552
M-A vs M-B -4.900x10* 5.021x107 262
SN vs S-A -1.700x10°* 4.165%x10°* 229
SN vs S-B -4.500x10° 4.882x10° 017
S-A vs S-B -2.800x10* 4.367x10° 073
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* Post hoc Tukey test : P{0.05
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Fig. 5. Mean Knoop hardness of each experimen-
tal groups. S, Super Plumstone: F, GC FUJIROCK®
EP: M, MG Crystal Rock; N, no coating: A, Die hard-
ener coating B, Stone die & plaster hardener coat-
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Fig. 6. SEM of gypsum materials. A, surface with no coating; B, surface with Die hardener coating;

C, surface with Stone die & plaster hardener coating.
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Table VII. Mean Knoop hardness of each experimental group

; FUJIROCK MG CRYSTAL ROCK SUPER PLUMSTONE
Control 48.83£5.49 37.43+9.45 45.67+£12.48
A 27.556+5.80 37.50£10.20 31.17+6.52
B 38.18+10.40 32.75+4.03 43.83£7.73

Measurement unit : mm*/kg

Table VIII, Comparison of the mean Knoop hardness in the control groups

Mean SD “Pvalue
F-M 11.40476 5.32521 113
F-s 3.16667 5.52623 .836
M-8 -8.23810 5.32521 .296
* PC0.05

Table IX. Comparison of the mean Knoop hardness in the Die hardener treatment groups

Mean SD P value
F-M -9.954555* 3.43816 .021
F-8 -3.62121 3.993601 641
M-S 0.33333 406347 283
*1PC0.05

Table X. Comparison of the mean Knoop hardness in the Stone die & plaster hardener treatment groups

Mean SD P value
F-M 5.43182 3.82909 .349
-8 -5.65152 4.18227 .383
M-S -11.08333 4.45044 .052
P<0.05
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ABSTRACT

THE INFLUENCE OF THE DIE HARDENER ON GYPSUM DIE
Young-Rim Kim, D.D.S., Ju-Mi Park, D.D.S., M.S.D., Ph.D., Kwang-Yeob Song, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Chonbuk National University

Statement of problem: Die materials require abrasion resistance, dimensional stability
with time, and high surface wettability for adequate material properties. Wear of gypsum
materials is a significant problem in the fabrication of accurately fitting cast prosthetic devices.
So It has been recommended that the use of die hardener before carving or burnishing of
the wax pattern.

Purpose: The purpose of this study was to compare the abrasion resistance and surface
microhardness(Knoop) with 3 commonly used gypsum die materials(MG Crystal Rock, Super
plumstone, GC FUJIROCK® EP) with and without the application of 2 die hardeners.

Material and methods: Three die materials were evaluated for abrasion resistance and
surface microhardness after application of 2 die hardeners(Die hardener and Stone die & plas-
ter hardener). Thirty specimens of each gypsum material were fabricated using an impres-
sion of resin die(Pattern resin; GC Corporation, Japan) with 1-mm high ridges, sloped 90 degrees.
Gypsum materials were mixed according to manufacturer s recommendations and allowed to
set 24 hours before coating. Specimens were arbitrary assigned to 1 of 3 treatment subgroups
(n=10/subgroup): no treatment(control), coated with Die hardener, and coated with Stone
die & plaster hardener. Abrasion resistance(measured by weight loss) was evaluated using
device in 50g mass perpendicular to the ridges. Knoop hardness was determined by loading
each specimen face 5 times for 15 seconds with a force of 50g. A scanning electron microscope
was used to evaluate the surface of specimens in each treatment subgroup.

Conclusions: The obtained results were as follows:

1. 3 types of die stone evaluated in this study did not show significant differences in sur-

face hardness and abrasive resistance(X.05).

2. In the abrasive resistance test, there were no significant differences between GC FUJI-

ROCK® EP and MG Crystal Rock with or without 2 die hardener(F<.05).

3. Super plumstone treated with Stone die & plaster hardener showed increased wear

loss(FX.05).

4. Die hardener coatings used in this study decreased the surface hardness of the gypsum

material (FX.05).

Key words : Gypsum die, Die hardener, Abrasive resistance, Surface microhardness, Coating agent
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