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ORIGINAL ARTICLE

Effect of Water Immersion at Different Temperature on
Dimensional Stability and Flexural Strength of Heat-cured
Acrylic Resin

Jirat Srihatajati*

Abstract

Objective: The effect of water immersion at different temperature on dimensional stability
and flexural strength of heat-cured acrylic resin denture base.

Material and methods: Total number of 45 specimens were prepared in rectangular shape
of size 10 x 65 x 3.5 millimeters. All specimens were divided equally into 3 groups, with a number
of 15 specimens in a group. Each group of heat-cured acrylic resin specimens were immersed in
water at constant temperature for 30 days at temperature 5, 37 and 57°C respectively. Measure
dimensional change in vector of before and after water immersion with stereomicroscope. All
specimens were then later investigated for flexural strength with Universal Testing Machine. The
statistical analysis used for this study with One way ANOVA at 95 % Confidence level.

Results: The mean value and standard deviation of dimensional change of all groups were
0.122 + 0.018, 0.087 + 0.022 and 0.062 + 0.016 mm. respectively. After statistical analysis, each
group was found to have statistically significant difference. The mean value and standard deviation
of flexural strength of all groups were 140.545 + 12.273, 147.543 + 16.626 and 152.100 + 12.936
N. respectively. After statistical analysis, each group was found not to have statistically significant
difference.

Conclusion: The water immersion of heat-cured acrylic resin at constant temperature for
30 days. Which were 5, 37 and 57°C was found to have a statistically significant difference in

dimensional stability but not in flexural strength.

Keyword: Heat-cured acrylic resin, Flexural strength, Dimensional stability, Temperature

*Lecturer, Faculty of Dental Medicine, Rangsit University , 52/347 Muang-Ake, Phaholoyothin Rd., Lak-Hok, Muang,
Pathumthani 12000 Thailand
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Fig 2. Specimen test on flexural strength [14].
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Table 1. The mean values and Standard deviations of dimensional change of all 3 groups.

Temperature (Celsius) N Mean Minimum Maximum Std. Deviation
5°0C 15 0.122 0.087 0.157 0.018
37 °C 15 0.087 0.050 0.120 0.022
57 °C 15 0.062 0.034 0.094 0.016
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Fig 3. The mean values of dimensional change of all 3 groups.
I Vertical line represents standard deviation in each groups.
*Statistically significant difference between groups.
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Table 2. Comparison with Bonferroni test show mean different and 95% Confidence interval of

dimensional change of all 3 groups.

Temperature | Temperature | Mean Difference |Std. Error | Sig. 95% Confidence Interval
(Celsius) (Celsius) Lower Bound | Upper Bound
5 oG 37 °C 0.035* .007 | .000 0.018 0.052
57 °C 0.059* .007 |.000 0.042 0.077
5°C -0.035* .007 | .000 -0.052 -0.018
37 °C
57 °C 0.024* .007 |.003 0.007 0.042
59°C -0.059* .007 | .000 -0.077 -0.042
57 °C
37 °C -0.024* .007 | .003 -0.042 -0.007
* uaaANNuAnsvatiiusdumeaiffiseiuiusdy 0.05
* The mean difference is significant at the 0.05 level.
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Table 3. Mean and standard deviations of flexural strength of acrylic resin 3 groups.

Temperature N Mean Minimum Maximum Std. Deviation
(Celsius)
59C 15 140.545 125.480 166.130 12.273
37 °C 15 147.543 123.950 189.237 16.626
57 °C 15 152.100 126.928 169.650 12.936
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Fig 4. Mean values of dimensional change of acrylic resin 3 groups.

I Vertical line represents standard deviation in each groups.
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