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ABSTRACT

The mechanical properties were measured for magnesium phosphate glasses containing small

amounls of water. The decrease in hardness with increasing water content was resulied from a locser

chain structure caused by water. The fracture of these glasses was changed from brittle fracture to
plastic deformation as a result of the increased viscous flow with increasing water contents. The exient

of any viscous flow, or defarmation initiating from the crack tips in these glasses could be considered

as guite small.
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Table 1. Chemical Composition and Slope from Least Sguares Analysis of Leog Load
Versus Log Crack Length for Magnesium Phosphate Glasses.
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Glass composilion OH
Giass MO/ P, 0.( moie ratia} absorplion H, G Slape
No. From | From c¢hemical band wt. %
hatch analysis (cm-t)

1 i_| 1. 06 3,200 0. 44 L46 £ 0.05
2 ! 107 3, 200 0 51 147 & 0.01
3 1 107 3, 200 0 55 L. 46 = 0 01
4 1 L usg 3, 200 0 59 L 38 = 00z
& 1 104 3 200 0. 68 153 007
3 1 1 08 3, 200 0. 81 148 4 0.06
7 1 L 06 3, 208 0. 88 ‘J L 44 = 0.05
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Fig. 1. IR spectra of a magnesium metaphosphate
glass plate specimen. The number mdica-
ted in the figure denotes the sample num-

ber in Tahble L.
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Fig. 3. Glass transinon temperature of MgO - P,Q;

glass.
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Fig. 4. Vickers indentaton in (A) MgO - P:O; glass contamung 0. 51 wt % H,0 '
(B) MgQ-P.0; glass contaming 0. 81 wt % 1,0,
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Fig. 6. Fracture toughness of MgO . F,{, glass as
a finction of waler content.
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