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Fig. 1. (a) XRD pattern of (LagysCey4)s5Al;0Cog5 amorph-
ous alloy; (b) DSC curve of (LagyCey4)s5Al10Cog5 amorph-
ous alloy.
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Fig. 2. (a) Temperature dependence of the normalized stor-
age modulus E’/E, andlossmodulus E" / E, for (Lagy ¢Ce )¢5
Al,yCoys; amorphous alloy (heating rate: 3 K/min , driving
frequency: 0.7 Hz); (b) temperature dependence of the nor-
malized loss modulus E”/E, for (Lagg¢Ceys)gsAli0Coos
amorphous alloy with different frequency. Inset shows the
frequency versus peak temperature of the 3 relaxation, the

solid line is the Arrhenius equation fit.
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Fig. 3. (a) Frequency dependence of the normalized loss
modulus E”/E, for (LagyCeq4)s5Al10Cog5 amorphous alloy
with different temperature; (b) the frequency versus peak
temperature of the (3 relaxation with different states (iso-
chronal mode and frequency sweep mode), the solid line is
the Arrhenius equation fit.
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Fig. 4. (a) Time dependence of the loss factor tand and
normalized storage modulus E’/FEy of (LagCey4)g5A110Co95
amorphous alloy, annealing temperature is 403 K, driving
frequency is 1 Hz, the solid line is the best fitting by the
KWW equation); (b) annealing temperature is 403 K, an-
nealing time is 10 h, temperature dependence of the normal-
ized storage modulus E’/E, and loss modulus E”/E, of
(Lag 6Ceg.4)65A110Cos5 amorphous alloy with different states
(as-cast and annealed state, heating rate: 3 K/min driving
frequency: 1 Hz).
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Fig. 5. Schematic diagram of the relationship between an-
nealing and 3 relaxation from the microstructural perspect-

ive.
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Fig. 7. Temperature dependence of the normalized loss
modulus E”/E, for (LagsCeg4)esAl1gCos5 amorphous alloy

with different strain (heating rate: 3 K/min).

076101-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 % 3R Acta Phys. Sin. Vol. 72, No.7 (2023) 076101

K Arrhenius 77 F2 XA [6] in 2k b A8 (Lag g
Ceg.1)e5AL1oCoys T fit B 4 B RIS BEVEAT 1155
(Pl 8 PR ), A BRI, (Lag 6Ceo ) ALgCoys I
AR 4 B LRV E R 28 2 K RIS T/
XM, BEINEN AR, AR Fh A 8 st g
AR

]
0.80 " By
[

0.78 |
> X
% 0.76
= =

0.74

0.72 |

Heating rate: 3 K/min ™
0 0.03 0.06 0.09 0.12
Strain/%

K8  AREIRIAETF (LaggCeya)ssAligCons IE & 45 B B
REL ML A 45 1
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Abstract

The dynamic relaxation process of amorphous alloys is an important issue to understand the diffusion
behavior, plastic deformation as well as glass transition phenomenon. In the current research,
(Lag 6Ceq.4)g5A110Cogs amorphous alloy with a pronounced (3 relaxation process was selected as a model system to
study the dynamic mechanical relaxation processes. Influence of driving frequency, physical aging and applied
strain amplitude on the [ relaxation of the La-based metallic glass was probed process using dynamic
mechanical analysis. The experimental results demonstrated that the peak of the 3 relaxation process shifts to
high temperature by increasing the driving frequency. Physical aging below the glass transition temperature
induces a decrease of the intensity of the 3 relaxation process. The “defects” of amorphous alloy decreases
during the physical aging process, which is ascribed to the glassy system shifts to more stable state induced by
physical aging treatment. In parallel, the intensity of the 3 relaxation process of the amorphous alloy increases
by increasing strain amplitude. The research sheds new light on further understanding the physical origin of 3

relaxation process of the amorphous alloy.
Keywords: Amorphous alloy, Dynamic mechanical relaxation, Physical aging, Microstructural heterogeneity
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