Republic of Iraq
Ministry of Higher Education
and scientific Research
University of Baghdad
College of Dentistry

THE ROLE OF BORON NITRIDE PARTICLES
INCORPORATION ON THERMAL CONDUCTIVITY
AND SOME PROPERTIES OF HEAT CURE ACRYLIC
RESIN

A thesis submitted to the council of the College of Dentistry/ University of
Baghdad in partial fulfillment of the requirements for the degree of Master of
Science in Prosthetic Dentistry

By
Hussein Ali Mohammed Hussein

B.D.S.

Supervised by
Assist Prof. Dr. Hikmat Jameel Abdulbagi
B.D.S., M.Sc., Ph.D.

Baghdad-Iraq
2023 A.D 1444 A.



Abstract

Abstract

Intruduction

Polymethyl methacrylate is the most commonly used material in denture
fabrication. The material is far from being ideal in fulfilling the physical
requirements such as poor thermal conductivity, insufficient surface hardness,
increased surface roughness and poor mechanical properties. The aim of the study
was to investigate the effect of boron nitride powder addition in percentages on
following features of heat cure acrylic resin material: “thermal conductivity,
impact strength, transverse strength, surface hardness and surface roughness”.

Materials and methods

A total of (150) samples were made from heat-cure acrylic and then separated into
5 groupings (each with 30 samples) based on the tests and this set was further
divided into three categories: “control group”, reinforced poly methyl methacrylate
“1% weight hexagonal boron nitride particles” group and reinforced poly methyl
methacrylate “1.5% weight hexagonal boron nitride particles” group according to
the results of pilot sudy. “The thermal conductivity, impact strength, transverse
strength, surface hardness and surface roughness” were examined.

Results

The findings of this research demonstrated a highly significant enhancement in
thermal conductivity, surface hardness at 1% and 1.5% weight boron nitride
particles in comparison to the control group. For the impact strength test, statistical
analysis reveals a significant decrease for 1.5wt.% group in comparison to control
group, while there was non-significant decrease for 1% wt boron nitride when
added to acrylic denture base material. Significant improvements in transverse
strength were seen as in comparison to the control group. while for surface
roughness test there was significant decrease in both 1% and 1.5% wt. boron
nitride.



Abstract

Conclusion

Heat cure acrylic is enhanced in terms of “thermal conductivity, transverse
strength, surface hardness, and surface roughness” when boron nitride particles
were added. However, impact strength is reduced significantly only at 1.5% wit.
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