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Assessment of thermocycling effect on mechanical properties
of dental nano-composite

A. Karimzadeh', M.R. Ayatollahi*"

1- PhD. student, School of Mech. Eng., Iran Univ. of Science and Tech., Tehran, Iran
2- Prof., School of Mech. Eng., Iran Univ. of Science and Tech., Tehran, Iran
* P. O. B. 16846 Tehran, Iran. m.ayat@iust.ac.ir

Abstract- In this study the effect of thermocycling on the mechanical properties of a commercial dental nano-
composite (Filtek Z350 XT, 3M ESPE, Germany) was investigated by using the nano-indentation experiment. For this
purpose some disk specimens, each of the diameter 10 mm and the thickness 4 mm were prepared. Half of the
specimens were stored at room temperature and the other half were thermocycled in distilled water for 1000 cycles
between temperatures 5°C and 55°C. After the sample preparation, the nano-indentation test was applied on both non-
themocycled and thermocycled specimens by Triboscope setup. Then the modulus of elasticity and hardness of the test
samples were calculated from the Oliver-Pharr’s method using the data obtained from the nano-indentation
experiments. Using the independent-samples t-test, the mechanical properties obtained from the non-thermocycled and
thermocycled samples were compared. The results indicate that thermocycling process increases the modulus of
elasticity and hardness of the dental nano-composite.

Keywords: Dental Nano-Composite, Thermocycling, Nano-Indentation, Hardness, Elasticity Modulus.
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1. Filler

2. Macrofilled Composites

3. Microfilled Composites

4. Hybrid Composites and Nano-Composites
5. Microhybrid Composites

6. Nano-Composites

7. Polymerization Shrinkage
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2. Diamond Paste
3. Nanoscope ® II
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1. Filtek Z350 XT (3M ESPE, Germany)
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Roughness Anakysis
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Image Statistics
Img. Z range 87.976 nm
Img. Rms (RQ) g.144 nm
Img. Ra 6,238 nm
Img. Rmax 27.976 nm
Img. Srf. area 25.086 pm'
Img. Srf. area difF 0,345 %
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1. Nano-Indentation

2. Triboscope System (Hysitron Inc., USA)
3. Berkovich

4. Bulk
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