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Table 1. Materials used in this study

—
Product name | Codes | Classification Supply form | Curing type | Batch number| Manufacturer
Degufill Ultra | Deg | Composite resin Single paste Light 4340-0001 | Degussa, Germany

. . Dentsply De Trey,
Dyract Dyr | Compomer Single paste Light 9606197 Germany
Compoglass . . Vivadent,
Cavifil Com | Compomer Single paste Light 721582 Liechtenstein
Fuji Duet | Py | Desin reinforced | po i iquid| Chemical 150661 GC Corporation,
glass ionomer Japan
Vitremer | Vit | hesin reinforced pol o iuid|  Light 19951206 3M, USA.
glass ionomer

I YAAeY FEsole] ] AME 2 F&
A8 E AL} (Table 1).
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Table 2. Vicker's hardness numbers of experimental groups (Mean*S8D)

Vickers Hardness Number
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Time

Fig.1. Comparison of Vicker's hardness num-
bers by water immersion time.
2. 2HNQIRRIE

NG} E £3 A3E Table 3 2 21}, o
Z79 Degufill Ultra®] ZFHAAAEE Z3}

F 10%, 17 3717, 1, 39, 59 ¥ 799 A]

Ao wet 38598 kg/em’, 38099 kg/em?
41667 kg/cm?®, 611.70 kg/cm?, 64390 kg/cmy,
662.18 kg/cm’, 689.31 kg/em’ 2 Wtatm Al
7 ol wtet A& oz HJAZLE ) F7}
At

F74x] FE 0] (Dyract®t Compoglass Cavifil)
dqre MB A S YeEY, o F

o09

Materials Time 10 min. 1 hr. 3 hr. 1 day 3 days 5 days 7 days
Degufill Ultra 509711053 | 54.014853 | 58511618 | 60.83+7.48 | 65.0119.95 | 59.88£7.33 | 56.4216.84
Dyract 48711604 | 526027.55 | 53701829 | 49.3314.00 | 45731486 | 44.73+358 | 42461564
Compoglass Cavifil | 20.73£382 | 31.20£4.15 | 45931469 | 49.67£881 | 56.3915.14 | 51.05613.43 | 48714874
Fuji Duet 1694+2.00 | 42.19254] | 40.10£4.2]1 | 43531391 | 46451290 | 47.05+4.33 | 4651£355
Vitremer 31461267 | 35.63%279 | 37.2613.26 | 37.79+591 | 44.71£548 | 42.37£3.72 | 40.2817.96
* Unit @ kg/mm’

Dyract 28368 kg/cm®, 301.18 kg/cm’, 29950
kg/em® 54789 kg/m®, 569.95 kg/cm’ 599.91
kg/em?® 57280 kg/cm® & W3ts]1om, Com-
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kg/cm® 56157 kg/cm®, 446.06 kg/cm® & 744
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kg/cm’, 189.89 kg/cm® ©] M3tk 3&, 18] 3 Vi-
tremer¥ 99.99 kg/cm? 11885 kg/cm?, 135,17 kg
/e, 16491 kg/em?, 16957 kg/cm?, 17632 kg
fem?, 12414 kg/em® o] W3- JeR)QIT)
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Table 3. Diametral tensile strengths of experimental groups (Mean=S8D)

Matoraio. | 10min. | 1hr. | 3hr. | 1day | 3days | 5days | 7 days

Degufill Ultra | 38598%26.89 | 380991135 | 416678689 | 611.70+83,12 | B4390+7.76 | 662.18+80.96 | 689.31 9355
Dyract 283,68+ 1463 | 301185542 | 20950+ 142 | 547892 13,68 | 560.95+ 14.25 | 59991+ 25,38 | 572.89+90.62

°°'gg“,’§i'fss 248576627 | 31755+ 6445 | 34401%76.36 | 502.1280.33 |520.37+10.26| 561,57 17,59 | 446.0591.60
Fuji Duet | 13088851 | 179254033 | 195491242 | 2213742088 | 275.95+7.21 | 203.00+51.24 | 189.89%20.18
Vitremer | 9999+ 841 | 118851372 | 13517602 | 164912920 | 16957+27.26| 176,32+ 4471 | 124.14£5.16

Diametral Tensile Strength

T/
| R eSS

OGN 1 Towr 3hous 1day Gdays 5days 7 deys
Time

AAA ALALA

Fig.2. Comparison of diametral tensile strength
by water immersion tims.

* Unit : kg/em®

Fig.3. Typical stress-strain curves obtained
from Vitremer(10min. left) and Degufill
Ultra (7days. right).

Table 4. Compressive modulus of experimental groups

510

Time
in. : , 7

Materials 10 min 1hr 3 hr 1 day 3 days 5 days days
Degufiil Uitra 1210 1966 2005 3175 2743 2672 2592
Dyract 950 1253 1447 1944 3240 2728 2376
Compoglass Cavifil 950 1361 1296 2678 2527 2558 1771
Fuji Duet 1102 1382 1210 1080 1058 1039 1015
Vitremer 151 367 605 864 1166 864 626

* Unit © kg/mnf
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Fig.4. Comparison of compressive modulus by
water immersion time.
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Fig.9. Etched structure of Vitremer (x1000).
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- ABSTRACTS -

A STUDY ON THE VICKER'S HARDNESS AND DIAMETRAL
TENSILE STRENGTH OF HYBRID GLASS IONOMER

Kyun-Won Kwon - Sang-Jin Park

Dept. of Conservative Dentistry, Division of Dentistry, Graduate School, Kyung Hee University

The objective of this inve'stigation was to compare the effects of water storage on the aspect of hardness and
diametral tensile strengths of four hybrid glass ionomer cements(two compomers and two resin-reinforced glass
jonomers) with a resin composite material. One composite resin(Degufill Ultra), two compomers(Dyract, Compoglass
Cavifil), and two resin-reinforced glass ionomers(Fuji Duet, Vitremer) were used in this study.

Cylindrical specimens were prepared and stored at 36£1C in distilled water for 10 minutes after set, and then
tested on an Instron testing machine(No.4467) at 1.0 mn/min displacement rate. Vicker’s hardness and diametral tensile
strengths as time elapsed were measured after aging in water for 10 minutes, 1 hour, 3 hours, 1 day, 3 days, 5 days
and 7 days at 36=1C. During the test of diametral tensile strength, stress-strain curves were obtained, from which
the compressive modulus were calculated and compared. The structure of four set glass ionomer cement mass was
observed on SEM(Hitachi, S-2300) after being etched with 9.6% hydrofluoric acid for 1 minute.

The results were as follows;

1. The hardness of the experimental group(compomer and the resin reinforced glass ionomer cement) did not exceed
the value of control group(Degufill Ultra).

2. Vicker's hardness of the Fuji Duet tended to increase succeedingly, Dyract was decreased after 3 hours in water,
and Vitremer was the lowest .

3. The control group(Degufill Ultra) presented progressively on increased diametral tensile strength with time, Fuji
Duet were decreased after 3 days, Compoglass Cavifil and Vitremer were decreased after 5 days in water storage.

4, Compressive modulus of the control group(Degufill Ultra) and Dyract were increased sharply timely, Fuji Duet and
Vitremer were increased smoothly by lapse of time in water. Fuji Duet were stronger than Vitremer. On the other
hand, Vitremer exhibited the lowest toughness.

5. The microstructure of compomer was similar with that of the composite resin(Degufill Ultra), and the fillers in
resin-reinforced glass ionomer cements were noticed.

It can be concluded that mechanical properties of hybrid glass ionomer cements is weaker than composite resin,
and that the compomers or the resin-reinforced glass ionomers can not substitute the composite resins.

A plenty of considerations should be done on the application of them to the area under the loading and high wear
has a little adverse effect on the mechanical properties on the water storage for 7 days. The further research should
be needed to confirm the advantage of the compomer.
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