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AAGO61 aluminum alloy is a commonly used aviation
aluminum alloy in industry, which has the advantages
of high specific strength, lightweight, and excellent
mechanical properties. Therefore, in order to apply this
type of aluminum alloy in industrial design more
reasonably, it is extremely important to study its
mechanical behavior based on the flow stress behavior.
Here, we introduce various machine learning models
to perform learning regression modeling on the
high-temperature flow behavior of AA6061 aluminum
alloy. Among them, the flow behavior was obtained on
a thermal compression simulator at temperatures
ranging from 300 to 500 T and from 0.001 to 1 s™.
After verification by various statistical analysis methods,
we found that the multi-layer perceptron (MLP) model
exhibited the best regression performance.

PG8B-2 | Understanding the electrokinetic role of ions
on electricity generation in droplet-based hydrovoltaic
systems
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Hydrovoltaic is emerging as a promising energy
harvesting technology with the remarkable capability
of generating energy through the direct interaction of
water and material. The hydrovoltaic generates
volt-level potentials without any external force, and its
electrical performance can be enhanced by using an
aqueous solution. However, it is not clear how salt ions
affect or interact with the material. Herein, the
theoretical model was used to provide an in-depth
analysis of working principles. The model, validated with
experimental results, incorporates four physics: water
flow in unsaturated porous media, transportation of ions,
chemical reactions, and electrostatics. It was found that
the distribution of ions is key to improving the voltage
output. The higher gradient of ions’ concentration leads
to strong potential differences, and its asymmetry of
concentration is mainly governed by the water flow and
concentration distribution. Additionally, we analyzed
the parametric effects of substrate porosity, and relative
humidity under salt solution. The results showed that
the presence of salt ions makes the electrical
performance highly sensitive to porosity, but less
sensitive to relative humidity. Our findings improve the
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understanding of hydrovoltaic mechanisms and pave the
way for the practical use of hydrovoltaic systems.

PG8B-3 | Finite Element Simulation of Universal
Filamentary Resistive Memory with Phase-field and
Fully-coupled Physics
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Resistive memory is attracting attention because of its
simple structure, high operation speed, and high data
storage capacity compared to commercial charge-based
memory. The conducting filament of the resistive
memory using metal oxide materials is commonly known
as oxygen vacancies. In the electrical operation of metal
oxide base resistive memory, oxygen vacancies are
created when a high electric field is applied within the
insulator. When oxygen vacancies accumulate in the
insulator to form a conductive filament, it is defined
as LRS (low resistance state), and when the conductive
filament does not exist or is disconnected, it is defined
as HRS (high resistance state). In other papers using
finite element analysis, the initial state was a low
resistance state with a predefined or ideally assumed
filament structure. In this work, we present a device
simulation that can show the entire switching cycle of
a resistive memory. We defined the conductive filament
as one of low resistance phase using finite element
simulations. We have performed fully-coupled simulations
of phase-field equation and electrical and thermal
governing equations. We confirmed the I-V curve and
the low resistance phase of the conductive filament
according to the conditions of the device structure, and
compared and analyzed them according to each bipolar
and unipolar operation. Furthermore, it was possible
to analyze a wide range of 3D device structures such
as 3D vertical RRAM.
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PG8B-6 | Quantum Chemical Calculations of Copper
Cyanide(CuCN),(n=1-10) clusters
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Copper(l) cyanide is an important reagent in organic,
organometallic, and supramolecular chemistry because
of both the copper center and the versatile cyanide
ligand.[1] The compound is useful as a catalyst, in
electroplating copper, and as a reagent in the

preparation of nitriles.[2] In this study, theoretical
calculations of copper cyanide(CuCN), (n=1-10)
clusters.[3,4] We calculated the copper cyanide(CuCN),
(n=1-10) clusters using density functional theory (DFT)
with a 6-311++G(d,p) basis set and obtained several low
minimum energy structures of each copper cyanide
(CuCN)n(n=1-10) clusters. Also, we further carried out
the excited state calculations for the corresponding
copper cyanide(CuCN),(n=1-10) clusters using time
dependent-DFT (TD-DFT).
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