Sudan University of Science
and Technology

College of graduate studies and scientific
researches

Utilization of Diode Lasers (675nm and 820nm)
in Enhancing Hardness of Chemical Cure
Composite for Dental Filling
(8 (g3l 820 5 4ingils 675) (SLl el )i @lasiin)
adlaall cnld Lol calgiall saMuall - psal
85 Lo

A thesis submitted as a partial fulfillment of the
requirements for the degree of master in laser applications
in physics

By:
Nasraldeen Mohamedali Nasraldeen

Supervised by:
Prof. Dr. Nafie A. Almuslet

April / 2011



o2zl ozl all onns
{ Lindele V] W ole V hiluww lolls
ouSodl andadl el Ll

ool alll &0



Dedication

First ,to those closest to

me:my parents,
my brothers and my sisters
Second,to my colleagues

And to all of you.



Acknowledgement

Thanks to the greatest god for inspiring me to introduce in front of you this work.
The first person I would like to thank is Prof. Dr. Nafie A. Almuslet who is not
only guided me as my supervisor but also encouraged, and challenged me
throughout my research. His wide knowledge and his logical way of thinking have
been of great value to me, and for his patience.

Also I would like to thank the staff of the Institute of Laser/Sudan University of
Science and Technology and the members of mineralogy laboratory -faculty of
engineering.

Also I deeply indebted to my family, and my colleagues not only because of
friendship but also for their kind efforts and endless support.

Lastly thanks to everybody who helped me during this work.



ABSTRACT

The objective of this research was the utilization of diode lasers to enhance the
hardness of chemical cure composite dental restorative material. Three samples
were prepared, the first one was irradiated with 675 nm wavelength , 30 mW
output power, the second one irradiated with 820 nm wavelength, 200 mW output
power, the two samples were irradiated for 3, 4, 5, and 6 minutes. The third sample
was left without irradiation as a control sample. The hardness of the three samples
was measured at different time intervals .The increasing ratio of the hardness was
determined for every used laser and exposure time .The results showed that
irradiation of the filling material with diode laser was increase the rate of
polymerization interaction which is increase the hardness of the filling material.
The higher percentage of hardness increasing after irradiating the filling material
with 675 nm diode laser was 23% while the higher percentage after irradiating the
filling material with 820 nm diode laser was 22%, compared with the hardness’s of

unirradiated samples.
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