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Study on high germanium content Ge-As-Se ternary chalcogenide glasses

XIE Shuangquan', CHEN Yimin"?, SHEN Xiang'?, XU Tiefeng"*
( 1.Advanced Technology Research Institute, Ningbo University, Ningbo 315211, China;
2.Key Laboratory of Photoelectric Materials and Devices of Zhejiang Province, Ningbo 315211, China )

Abstract: In this study, four high Ge content Ge-As-Se chalcogenide glasses, located at the edge of the
traditional glass-forming region, were fabricated and used to investigate the influences of extremely high Ge
content on their glass-forming ability and mechanical, thermal, and optical properties. It was found that, with the
As content being kept constant, the glass-forming ability of the Ge-As-Se system gradually decreases as the Ge
content increases. The Ge;gAs|cSess and GespAsjeSes, samples exhibit a fully amorphous structure and show a
good optical transmittance with high Vickers hardness. However, as the Ge content further increases in the
sample, such as GesgAsjsSess and Ges;AsjgSess, the Vickers hardness continues to rise, their glass networks are
broken due to the internal crystallization behavior, which results in significant loss of optical transmittance.
These findings suggest that, an appropriate addition of Ge content can enhance the mechanical properties
significantly while maintaining good infrared light transmittance, exemplified by the Ges,As sSes, glass sample
with 45% infrared transmittance and a Vickers hardness of 239.7 kg-mm . It provides a potential way to obtain
chalcogenide glasses with higher mechanical strength for the preparation of infrared lenses.

Key words: chalcogenide glass; Ge-As-Se; high germanium content; Vickers hardness
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