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Abstract

This work includes a theoretical and experimental study of the physical, mechanical and
radiation shielding properties of the glass series 30Sh203-(70-x)B203-xPbO where 10 <x<50,
with the aim of developing effective radiation shielding glass materials. Five samples of the
glass series were prepared by following several stages, namely: Weighing stage, heating stage,
heat treatment stage, and finally polishing stage. The results showed higher density and lower
molar volume with increasing PbO concentration due to its high molar mass and structural
stacking. The ultrasonic device showed that the Young's modulus increased at low ratios and
then decreased indicating a change in the structure of the glass network. The glass samples were
analyzed using Phy-X/PSD software and the results showed that an increase in PbO
concentration leads to an increase in radiation shielding effectiveness by increasing the

attenuation coefficient and decreasing the half-thickness and ten-thickness. The sample (S5)

with higher PbO concentration shows better radiation absorption, making it suitable for radiation

protection applications in the medical and industrial fields.

Key words: Glass radiation properties, 30Sb203-(70-x) B203-xPbO glass series, glass samples,
lead oxide (PbO), ultrasound, Phy-X/PSD program.
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