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Fig.2 Schematic TTT diagram showing the correlation between R,
Rn and characteristic temperatures. The columns on the left
side of TTT curve show the components of G‘rg criterion.
The proportion of the shaded part in each column reflects the
value size of each component item, and the right columns
indicate the two supercooled liquid regions, i.e., the
supercooled liquid region of glass and the supercooled liquid

region of melt
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Table 1 Comparison of determination coefficient R* between 13 characteristic temperature-based criteria satisfied 4 conditions and

GFA & GS for 65 metallic glasses, 31 cryoprotective solutions and 23 glassy oxides

Items Trg y o p

g Ve B m G-FAS G-FAS, G G,

65 metallic glasses 0.646 0.882 0.846 0.900

31 cryoprotective solutions 0.547 0.879 0.854 0.886
23 glassy oxides 0.809 0.787 0.889 0.763

65 metallic glasses 0.224 0.596 0.504 0.668

R¥(GFA)

R¥(GS)

0.901 0.896 0.908 0.912 0.908 0.878 0.925 0.888 0.930
0.868 0.885 0.858 0.875 0.864 0.830 0.876  0.835 0.878
0.771 0.863 0.575 0.586 0.673 0.772 0.567 0.641 0.798
0.669 0.622 0.761 0.713 0.722 0.717 0.807 0.786 0.826
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Glass-Forming Ability and Stability Criterion Based on Complex Characteristic
Temperature Parameters Derived from T,

Li Xiaocheng®, Kou Shengzhong®?, Fu Xiaogiang®, Li Chunling®
(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)
(3. School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: A triangle of complex characteristic temperature parameters derived from glass transition temperature Ty was constructed from two
perspectives of the glass-forming ability (GFA) in cooling process and glass stability (GS) in heating process. According to two complex
characteristic temperature parameters, a GFA & GS criterion was derived and modified from the perspective of balanced contribution of two
temperature  parameters Tg/T, and TdTy, and the three temperature parameter (T,—Tg)/(Ti-Tg) to the evaluation criterion:
Grg=Tg/T.+Tx/Tg+(Tx—Tg)/(T.—Tg) and Grgm =TT (Tu/ T/ 2+[(T=Tg)/(T=Tg)]*%. Through a large number of metallic glasses, oxide glasses and
cryoprotectants, the reliability and efficiency of the criteria were verified and elaborated from GFA and GS in comparison with the current criteria
based on characteristic temperatures. The results show that the new criteria have wide application in the evaluation of GFA & GS, especially the
modified criterion has the best performance in the evaluation of GFA & GS of metallic glasses, and can be used as a reliable criterion.

Key words: metallic glasses; glass-forming ability; thermal stability; characteristic temperature
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