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IN A HYPERQUENCHED POOR OXIDE GLASS FORMER
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'Key Laboratory of Processing and Testing Technology of Glass & Functional Ceramics of Shandong
Province, Shandong Polytechnic University, Jinan 250353, China
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*Key laboratory of Liquid Structure and Heredity of Materials (Ministry of Education), Shandong
University, Jinan 250061, People’s Republic of China

* Email address of presenting author: zf@bio.aau.dk

Abstract: In this work we present some new results about the sub-Ty enthalpy relaxation in a
hyperquenched glass, which is obtained from an oxide melt with extremely low glass-forming
ability (GFA). The low GFA is reflected by a very sharp exothermic peak that occurs slightly
above the glass transition temperature. We also show how the sub-Ty annealing affects
crystallization during dynamic heating process. This study is conducted by using the
differential scanning calorimetry (DSC) and x-ray diffraction. We have observed a non-
monotonic trend of both the enthalpy recovered during the first DSC upscan and the isobaric
heat capacity (C,) measured during the second upscan with sub-Ty annealing time. By
analyzing the relaxation patterns of the C, curve, we confirm that both a- and B-relaxations
are involved in the sub-T, annealing. Furthermore, the crystallization peak of the samples
annealed even for short time shifts to higher temperature compared to the as-hyperquenched
glass. This implies that the atoms in local structual regions is rearranged as a consequence of
annealing in the manner that more ordered domains appears, which makes nucleation more
readily. In summary, the glass under study has a high degree of structural heterogeneity, and
hence, to a strong tendency to crystallization.
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