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The effect of ultrasonic vibration on bond strength of cemented crown

according to margin types and cements

Yun-Kyung Lee, D.D.S., Mong-Sook Bang, D.D.S.,Ph.D., Ha-Ok Park, D.D.S.,Ph.D.
Department of Prosthodontics, College of Dentistry,Chonnam National University

This study was aimed to evaluate the effects of ultrasonic vibration on margin types and cements by comparing bond
strength of cemented crown.

In this study, margins of each metal die, which were chamfer, shoulder and shoulder with bevel, were prepared using
computer milling machine. Specimens were cemented with zinc phosphate cement or resin cement. The specimens were
divided by the finish line and cement used, ultrasonic vibration. I made total 84 specimens. All specimens were divided
into two groups. One group was not vibrated, the other group was subjected to ultrasonic vibration for 12 minutes. Tensile
bond strength was measured using Universial testing machine. The changes of bond strength in groups were statistically
analyzed by t-test or One-way ANOVA.

The results were as follows :

1. Ultrasonic instrumentation diminished the bond strength of crown cemented with zinc phosphate cement and resin
cement after 12 minutes application.

2. In case of zinc phosphate cement, the bond strength of a vibrated group was showed significantly decreased(p<0.05).
In vibrated groups with zinc phosphate cement, shoulder with bevel exhibit a significant difference to chamfer and
shoulder(p<0.05)

3. Resin cement was more resistant to ultrasonic vibration than zinc phosphate cement and showed no significant
differences according to ultrasonic vibration and margin type.

In conclusion, These results revealed that zinc phosphate cement was most affected and resin cement was the least
affected by ultrasonic vibration. Especially shoulder with bevel design was most affected in zinc phosphate cement groups.

we should consider these results and be taken in the application of ultrasonic vibration to any teeth restored with crowns.
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Fig. 1. Schematic drawing of die

Vibration No vibration
margin type cement margin type cement
chamfer zinc phosphate cement chamfer zinc phosphate cement
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Table 2. Analysis of variance for tensile strength in zinc phosphate cement and resin cement group (with vs without

vibration).
Zinc phosphate cement Resin cement
Groups "
Vibration No Vibration Vibration No Vibration P
Chamfer 137.70+3.61 127.35+4.6 <0.01 296.01+14.54 286.77+20.05 >0.05
Shoulder 134.47+6.66 124.27+7.73 <0.05 292.2+21.79 287.9+14.34 >0.05
Shoulder with | 133 87.660 1145411177 <001 | 293.83+1541 287.03+17.18 >0.05
Bevel . . . . . . . . . .
Y >0.05 <0.05 >0.05 >0.05

a indicates analysis between no vibration and vibration in zinc phosphate cement group by t-test; b, analysis between

no vibration and vibration in resin cement group by t-test.; c, analysis among chamfer, shoulder, shoulder with bevel

in zinc phosphate cement and resin cement groups by One-Way ANOVA. Data are mean+SD(kgf) (N=7).
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Fig. 3. Tensile strength in zinc phosphate cement
group.
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