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Abstract

Phosphate glasses containing phosphorus pentoxide of 60 mol% were successfully prepared through
melt-quenching technique. Effect of B,03; addition on structural, dielectric and mechanical proper-
ties was investigated. Adding B,03; made the basic structure of the phosphate glass compact, as
well as improving the dielectric properties significantly. As frequency applied exceeded 50 kHz,
both the dielectric constant and loss demonstrated good frequency stability. With the increment of
B;03 addition, both the flexural strength and vickers microhardness of the glasses were also im-
proved significantly. It is indicated that phosphate glass in this system is an excellent candidate in
the low dielectric application.
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Figure 1. Schematic diagram of four types of phosphorus and oxygen tetrahedral structural units in the phosphate glasses
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Figure 2. Raman spectra of the phosphate glasses added with B,Os
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Figure 3. Frequency dependence of dielectric constant for the phosphate glasses added with B,O3. Inset is the relationship
between the dielectric constant of the glass samples at 1 kHz and 1 MHz and the content of B,O3
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Figure 4. Frequency dependence of dielectric loss for the phosphate glasses added with B,Os. Inset is the relationship
between the dielectric loss of the glass samples at 1 kHz and 1 MHz and the content of B,O3
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Figure 5. Variation of the flexural strength and vickers microhardness for the phosphate glasses added with various B,O3
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