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The purpose of this study is to evaluate a few physical properties in relation to the
requirements of the dental gypsum products. A series of experiments were carried out
under standardized conditions to test the effect of soaking of type I, type II, III
calcium sulfate hemibydrate on the physical properties of the final set. The effects of
various environments on the hardness and strength of gypsum casts have been studied.

According to the data presented, the following statements can be made:

1) The distribution of the particle size of the dental gypsum products was determined
and satisfactory arranged by Ro-Tap sieve shaker.

2) The results showed that the setting time of dental gypsum  protucts was affected

by the change of temperature in a certain pattern. In all specimens soaking for 1

minute produced a drop of the setting time and a gradual increase follows with the
continuous soaking.

3) The greatest dimensional stability in all specimens was obtained by continuous

soaking, and the second best was followed by the no soaking in the case of type I

2
and the two minutes soaking in the case of type I1, 111,

4) Hardness showed to increase with soaking, reaching the maximum in all specimens
with the 1 minute soaking, although type I showed a higher value with continuous
soaking. The minimum values, in all specimens, were reached with the 2.5 min-
utes soaking.

5) Compressive strength showed to increase also with soaking to reach its
with the 1 minute soaking in the specimens of type 1, and the 3 minutes

e i

maximum

soaking in
the specimens of type ILIIL. The poorest values were obtained with the continuous
soaking.

6) It was found that most desirable hardness and strength was obtained by allowing
final set to take place in the ambient room environment,

..................................................................................................................................................
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Fig.2. Apparatus for measuring temperature

on the setting time.
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Fig.3. Travelling microscope used for meas-

uring the dimensions of the specimen.

Fig.5. The compressive strength teting mac-
hine used in the experiments. A specimen
is shown loaded on the machine.
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Table Z.

Particle size of dental gypsum products.

% of particle passing sieves
Type i
No. 30 sieve No. 100 sieve l No. 200 sieve
I plaster impression 100 97.5 g 87.0
I plaster model 100 95.5 85.5
IIT dental stone 100 95.7 86.5
i
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Table 3. The effect of temperature on the se-

tting time of dental gypsum products.
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Table 4. The effect of soaking on initial setting time.

Soaking time and specimen Avexg?,%g §e(tltr11r11§ /t;rélce )Of Az;;ig% feﬁt%;}gﬁgz}lseeg f)
No soaking average 4.70 13.00
Sosking 1 min.average 2,57 10.29
Soaking 2 min. average 4.36 10.28
Soaking 2.5 min. average 4.59 10.48
Soaking 3 min. average 4.05 9.19
Soaking cont. average 5.23 11.53
Table 5. The effect of soaking on the setting dimensional stability.
Soaking time in [ Average dimensions | Dlereree From 1 P from
- (cm) (%)
Type 1 Humid Dry Humid Dry Humid Dry
0 2.570 2.570 +0.002 -+0.009 +0.09 +0.36
1 2.569 2.9572 +0.002 +0.004 +0.08 +0.19
2 2.565 2.565 -0.001 —0.001 0. 066 ~0.07
2.5 2.575 2.572 +0.008 +0.005 +0.3522 +0.19
3 2.571 2.574 +0.003 +0.006 +0.143 +0.26
Type T, 1
0 2.569 2.567 +0.002 +0.000 +0.08 +0.00
1 2.571 2.562 +0. 004 —0.004 +0.16 -0.21
2 2.572 2.576 +0.005 +0.008 +0.20 +0.34
2.5 2.562 2.568 -0.005 -+0.000 -0.20 +0.02
3 2.571 2.568 +0. 004 +0.001 +0.15 +0.50
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Table 6. A summary of the values obtained to show the effect of soaking of gypsum products.

Soaking time Setting time Dimensional B. H. N Compressive
(min. ) (min. /sec.) stability(cm) (kg. /cm?) strength (kg)
Type 1 =z
0 4.07 ~0.129 2.362 217.5
1 3.57 —0.317 2.439 242.1
2 4.36 —1.144 2.373 203.8
2.5 4.39 —0.666 2.205 211.03
3 4.05 -0.873 2.239 286.7
Type 1,1 2
0 13.00 —0.727 16.265 1284.2
1 10.29 —0.786 17.095 1355.7
2 10.2 —0.482 14.799 1347.0
2.5 10.48 —1.666 13.256 1270.9
3 9.19 —0.772 15.989 1386.2
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Fig.8. The effect of soaking on surface hardness. Fig.9. The effect of soaking on compressive strength-
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