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Abstract: According to scanning electron 
microscopy, mechanical tests of Filtek Ultimate 
composite material samples for compression and 
bending with an increase in polymerization 
temperature showed an increase in the level of 
structuring and a decrease in defects in the 
material, which had a positive effect on the 
mechanical properties of the material.  

                         INTRODUCTION 

                          A change in the polymerization temperature leads to a change in the degree of conversion 

of the polymethacrylate matrix and a change in the mechanical properties of composite repair 

materials. Scanning electron microscopy is a widespread method of evaluating the surface of various 

objects. It is of scientific interest to study the surfaces of composite samples with varying degrees of 

inversion after destruction.  

The purpose of the study is: to analyze the results of SEM samples of composite restoration materials 

with varying degrees of inversion after failure in bending tests. Materials and methods The study used 

samples of dentin-based composite materials and Filtek Ultimate after compression tests and Filtek 

Ultimate samples after bending tests. Composite materials were preheated to 24°C, 55°C and 70°C 

before polymerization. The research was carried out in a specialized laboratory of the Institute of 

Geology and Geochemistry of the Russian Academy of Sciences (head: Professor, Doctor of Geological 

and Geochemical Sciences of the Russian Academy of Sciences Votyakov S.L.) using a scanning electron 
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microscope Jeol JSM-6390LV. The results and discussion of the SEM photos of the dentin + composite 

samples after compression tests are shown in 1a cracks penetrating from the composite into the dentine 

are clearly visible (arrow 1), and numerous satellite cracks formed in the dentine (arrow 2). in b, the 

polymerization temperature was increased to 55°C. It can be seen that when the polymerization 

temperature rises to 55 °C, cracks do not pass through the entire sample. Cracks in the filler material 

stop at the interface with the adhesive. Cracks are observed in the filler material, branching at an angle 

of 45 °. This is typical in the presence of tensile stresses. Such phenomena are explained by the 

difference in the Poisson's ratio between dentin and the filling material. As shown in Fig. 1c, when the 

polymerization temperature rises to 70°C, cracks penetrating the entire sample are no longer observed. 

With such an increase, cracks in the dentin are barely noticeable (arrows). The SEM photos of composite 

samples after the bending test are shown in clusters of composite material and filler particles are 

visible. Clusters and aggregates of inorganic filler are larger in samples with polymerization 

temperatures of 55C and 70C. This can be explained by an increase in the conversion of the reacting 

monomer. Due to an increase in the number of reacted double bonds, the degree of polymer structuring 

increases, the defectiveness of the organic matrix decreases and the adhesive strength of the polymer 

matrix to the particles of the inorganic filler increases. Thus, an increase in the degree of conversion 

leads to a change in the shape of cracks. As the polymerization temperature increases, the cracks have 

a more linear orientation, and the number of branched cracks decreases. The analysis of scanning 

electron microscopy of Filtek Ultimate composite samples with increased conversion after compression 

and bending tests shows an increase in the degree of structuring and a decrease in the defect rate of 

materials with an increase in conversion, which correlates with data from previous studies of the 

mechanical strength of composite materials under preheating [1, 2 ].  

CONCLUSION 

During mechanical tests of Filtek Ultimate composite material samples, in which the compressive and 

bending strength increases with increasing polymerization temperature, scanning microscopy data 

show an increase in the level of structuring and a decrease in material defects, which has a positive 

effect on the mechanical properties of the material. 

REFERENCE 

1. Абдуллаева П. Р., Ахмедов А. А. СПОСОБ ЛЕЧЕНИЯ ИШЕМИЧЕСКИХ СОСТОЯНИЙ 

ЗРИТЕЛЬНОГО НЕРВА И СЕТЧАТКИ (ЛИТЕРАТУРНЫЙ ОБЗОР): Medical science //Ethiopian 

International Journal of Multidisciplinary Research. – 2023. – Т. 10. – №. 09. – С. 18-23. 



EUROPEAN INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH  
AND MANAGEMENT STUDIES                                                                                                                                                                                                     ISSN: 2750-8587 

 

VOLUME04 ISSUE02                                                                                117 

2. Ризаев Ж. А., Ахмедов А. А. ОСНОВЫ СТОМАТОЛОГИЧЕСКОЙ ПОМОЩИ В РЕСПУБЛИКЕ 

УЗБЕКИСТАН НА ОСНОВЕ РАЗВИТИЯ ОБЩЕЙ ВРАЧЕБНОЙ ПРАКТИКИ //ЖУРНАЛ 

СТОМАТОЛОГИИ И КРАНИОФАЦИАЛЬНЫХ ИССЛЕДОВАНИЙ. – 2023. – Т. 4. – №. 3. 

3. Абдуллаева Н. И., Ахмедов А. А. ОСТЕО-ИММУНОЛОГИЧЕСКИЙ СТАТУС ПАЦИЕНТОВ С 

ЗАБОЛЕВАНИЙ ПАРОДОНТА В ПОДРОСТКОВОМ И МОЛОДОМ ВОЗРАСТЕ //TA'LIM VA 

RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALI. – 2023. – Т. 3. – №. 11. – С. 143-149. 

4. Ахмедов А. А. Иммунологические аспекты патогенеза гингивита и пародонтита //IQRO. – 

2023. – Т. 3. – №. 2. – С. 121-123. 

5. Ризаев Ж. А., Ахмедов А. А. GROWTH AND DEVELOPMENT OF GENERAL MEDICAL PRACTICE IN 

THE REPUBLIC OF UZBEKISTAN TO IMPROVE DENTAL CARE //ЖУРНАЛ СТОМАТОЛОГИИ И 

КРАНИОФАЦИАЛЬНЫХ ИССЛЕДОВАНИЙ. – 2023. – Т. 4. – №. 3. 

6. Ахмедов А. А., Нарзиева Н. DENTAL PROSTHETICS ON IMPLANTS AND THEIR FEATURES 

//American Journal of Pedagogical and Educational Research. – 2023. – Т. 16. – С. 132-135. 

7. Astanovich A. D. A. et al. The State of Periodontal Tissues in Athletes Engaged in Cyclic Sports 

//Annals of the Romanian Society for Cell Biology. – 2021. – С. 235-241. 

8. Alimjanovich R. J., Astanovich A. A. СОВЕРШЕНТСВОВАНИЕ СТОМАТОЛОГИЧЕСКОЙ ПОМОЩИ В 

УЗБЕКИСТАНЕ С ИСПОЛЬЗОВАНИЕМ КОНЦЕПТУАЛЬНОГО ПОДХОДА ДЛЯ УЛУЧШЕНИЕ ЕЕ 

КАЧЕСТВА //JOURNAL OF BIOMEDICINE AND PRACTICE. – 2023. – Т. 8. – №. 4. 

9. Ортикова Н. Глобализация биоэтики в период пандемии COVID-19 //Общество и инновации. 

– 2020. – Т. 1. – №. 1/S. – С. 677-682. 

10. Ортикова Н. Влияние психоэмоционального напряжения детей на состояние здоровья 

полости рта //Общество и инновации. – 2023. – Т. 4. – №. 7/S. – С. 328-333. 

11. Ортикова Н. Х., Ризаев Ж. А., Мелибаев Б. А. ПСИХОЛОГИЧЕСКИЕ АСПЕКТЫ ПОСТРОЕНИЯ 

СТОМАТОЛОГИЧЕСКОГО ПРИЕМА ПАЦИЕНТОВ ДЕТСКОГО ВОЗРАСТА //EDITOR 

COORDINATOR. – 2021. – С. 554. 

12. Ортикова Н. Тенденция эффективности профилактических мероприятий путем коррекции 

психологического стресса у детей на стоматологическом приёме //Общество и инновации. – 

2022. – Т. 3. – №. 6. – С. 181-189. 

13. Qobilovna B. Z., Nodirovich E. A. EVALUATION OF ORTHOPEDIC TREATMENT WITH REMOVABLE 

DENTAL PROSTHESES FOR PATIENTS WITH PAIR PATHOLOGY //Spectrum Journal of Innovation, 

Reforms and Development. – 2023. – Т. 11. – С. 95-101. 



EUROPEAN INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH  
AND MANAGEMENT STUDIES                                                                                                                                                                                                     ISSN: 2750-8587 

 

VOLUME04 ISSUE02                                                                                118 

14. Anvarovich E. S., Qobilovna B. Z. INFLUENCE OF DIFFERENT TYPES OF RETRACTION THREADS ON 

THE DEGREE OF GINGI RECESSION //Spectrum Journal of Innovation, Reforms and Development. 

– 2023. – Т. 11. – С. 84-86. 

15. Tohirovna M. L., Qobilovna B. Z. Optimization of Complex Methods Treatment of Inflammatory 

Periodontal Diseases //Eurasian Research Bulletin. – 2023. – Т. 17. – С. 138-143. 

16. Tavakalova Q. M., Qobilovna B. Z., Sarvinoz Y. Preventive Measures in the Treatment of Caries in 

School children //Eurasian Research Bulletin. – 2023. – Т. 17. – С. 60-65. 

17. Исламова Н., Чакконов Ф. Роль продуктов перекисного окисления липидов и 

противовоспалительных цитокинов крови в развитии заболеваний полости рта при 

гипотиреозе //Общество и инновации. – 2020. – Т. 1. – №. 1/s. – С. 577-582. 

18. Fakhriddin C., Shokhruh S., Nilufar I. ENDOKANAL PIN-KONSTRUKSIYALARNI ISHLATISHDA 

ASORATLAR VA XATOLAR TAHLILI //JOURNAL OF BIOMEDICINE AND PRACTICE. – 2022. – Т. 7. – 

№. 1. 

19. Shoxrux S., Shoxrux I., Faxriddin C. PREVENTION AND TREATMENT OF ORAL INFECTIONS IN 

DENTURE WEARERS //International Journal of Early Childhood Special Education. – 2022. – Т. 14. 

– №. 4. 

20. Xusanovich C. F. COMPLETE REMOVABLE PROSTHESIS SUPPORTED BY IMPLANTS //European 

International Journal of Multidisciplinary Research and Management Studies. – 2023. – Т. 3. – №. 11. 

– С. 127-133. 

21. Xusanovich C. F. et al. PROSTHETICS A COMPLETE REMOVABLE PROSTHESIS BASED ON IMPLANTS 

//European International Journal of Multidisciplinary Research and Management Studies. – 2023. – 

Т. 3. – №. 11. – С. 122-126. 

22. Najmiddinovich S. N. et al. CARIES IN SCHOOL CHILDREN AND TREATMENT PREVENTIVE 

MEASURES //American Journal of Pedagogical and Educational Research. – 2023. – Т. 16. – С. 44-

49. 

23. Khusanovich K. B. R. C. F. TYPES AND APPLICATIONS OF DENTAL COMPLIMENTS //Journal of 

Modern Educational Achievements. – 2023. – Т. 5. – №. 5. – С. 95-99. 

24. Zarnigor J. MAIN ROLE OF HYGIENIC EDUCATION IN THE SYSTEM PRIMARY PREVENTION OF 

DENTAL DISEASES OF PATIENT //European International Journal of Multidisciplinary Research 

and Management Studies. – 2023. – Т. 3. – №. 11. – С. 157-163. 

25. Qizi J. Z. B. METHODS OF OPTIMIZATION OF TREATMENT OF PERIODONTAL DISEASES USING NEW 

TECHNOLOGIES //European International Journal of Multidisciplinary Research and Management 

Studies. – 2023. – Т. 3. – №. 10. – С. 234-241. 



EUROPEAN INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY RESEARCH  
AND MANAGEMENT STUDIES                                                                                                                                                                                                     ISSN: 2750-8587 

 

VOLUME04 ISSUE02                                                                                119 

26. Kobilovna B. Z., Rushana R. COMPARATIVE EVALUATION OF PARTIAL DENTURES WITH VARIOUS 

FASTENING ELEMENTS //Intent Research Scientific Journal. – 2023. – Т. 2. – №. 9. – С. 98-103. 

27. Qobilovna B. Z., Maxzuna U. Improvement of Providing Therapeutic Dental Care to Pregnant Women. 

Therapeutic and Preventive Measures //Eurasian Research Bulletin. – 2023. – Т. 16. – С. 146-150. 

28. Tavakalova Q. M., Qobilovna B. Z., Sarvinoz Y. Results of the Prevention Program Dental Diseases in 

School-Age Children //Eurasian Research Bulletin. – 2023. – Т. 17. – С. 50-54 

29. Jurabek T. D., Qobilovna B. Z. Principles of Prevention of Dental Diseases in Children in Modern 

Conditions //Eurasian Research Bulletin. – 2023. – Т. 17. – С. 55-59. 

30. Tavakalova Q. M., Qobilovna B. Z., Sarvinoz Y. Preventive Measures in the Treatment of Caries in 

School children //Eurasian Research Bulletin. – 2023. – Т. 17. – С. 60-65  

 


