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Research motivation
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Molecular dynamics model
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ADP-potential (Zr-Nb,
Smirnova, Starikov, 2017)

21.48 nm

Nb: 25-75%
K: 11 K/ps

Glass transition temperature
was determined on heating
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Diffusion coefficient
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Viscosity coefficient
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Viscosity coefficient

—— A - exp(E/K(T + Ty))
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Glass transition temperature
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Elastic properties




Young modulus
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Young modulus
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o(GPa)

Deformation hysteresis

0.6 Compression s’-’-"f
0.5 Reverse tension P
w«-" Jﬂﬁ.
0.4 " -
qf*-h"~. o’*‘”-'.
0.3 o -
“,r.""’ ..e."’
0.2 ..M,w" «d,:"‘
0.1 ~...~.-"~P #""‘f
1 e
0.0 =
' '.'..s"
~
—0.1 #‘*-q.d.p‘i
-0.21" | | | | | | |
0.25 050 0.75 1.00 1.25 150 1.75 2.00
£(%)

25% Nb

o(GPa)

0.8_ . Lo
Compression '5,-&
Reverse tension et
0.6 e,
s
0.4 T
: ,q.“""ﬂ c..#.,w
..v“”"' o~
ﬁ.
0.2 s
.‘.9. w\“g‘r
o~
0.0 T
o”
i
o
—0.21 | | | | | | |
0.25 050 0.75 1.00 1.25 150 1.75 2.00
£(%)
5% NDb




Tensile crystallization
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Tensile crystallization
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Tensile crystallization
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Compression crystallization
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Conclusions

o Glass transition temperature for different concentrations of Nb was
determined with the use of the diffusion, viscosity and heat capacity
coefficients; the data obtained are in good agreement with each other, with
the data determined earlier, as well as with the available experimental data.

O The dependence of Young's modulus on the percentage of Nb content was
explained using the deformation mechanism of amorphous alloys. The
hysteresis observed during compression and reverse tension is also
explained by the deformation mechanism.

Ot is shown that crystallization of the amorphous alloy occurs during high-
temperature deformation.
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High temperature compression
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Structure during deformation

50% Nb
100.8 - O
100.6 - o o ¢
° ®

_ ® o © O

100.4 “ . ° ° ® ° Py
® o o00®
1002{ o® ©° o o0
® oo O ®
P °° e o
| o® o © O o
°o® o® ® o °
99.6 - ® O ®
e o g °
0.00 0.25 050 0.75 1.00 125 150 1.75 2.00

compression

o @
101.5 -
101.0 +
100.5 -+
100.0 +
090.5 -
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
tension




Glass transition temperature

%, Nb | T(K) Heat capacity, | T(K) Diffusion coefficient, | T'(K) Viscosity coefficient ,
AT = 30K AT = 90K AT = 90
25 600 750 -
27,5 650 750 -
30 650 725 1000
35 750 800 1050
40 800 800 1000
45 850 900 1100
50 900 900 1000
5% 950 900 1000
65 1050 900 -
75 1000 1000 -




Glass transition temperature

T(K) Square under second peak,
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