BIRFFEBPEM KEPIIKESR! The students of Qian
Academy won good results in the "Akashi Cup" competition!
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The students of Qian Academy won the second
prize in the final of the "Akashi Cup™

competition
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2024 China College Students Mechanical Engineering
Innovation and Creativity Competition - "Sunstone Cup”
Micro-Nano Sensing Technology and Intelligent

Application Competition Final Second Prize

{EREBT Title of the work {

“RSHRM ———MIRE U REEEN R R T E R

"Silver Core Explorer” - a flexible strain sensor with de-

coupling temperature based on silver base
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KM BHTMYT REFHE Zhao Zhengcai, Deng Mengzhu, Xu

Tongmiao

B &% 22 Fang Xudong Wu Chen
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From August 23rd to August 25th, Yantai, Shandong, an in-
novation event in the field of mechanical engineering -
"Sunstone Cup" Micro-Nano Sensing Technology and Intelligent
Application Competition was hotly held. Elite students from ma-
jor universities across the country gathered together to launch
a collision of wisdom and passion with innovation as the wing

and technology as the sword.
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The "Strain Warm Team" from the 2101 class of Qian Xuesen
Academy, composed of Zhao Zhengcai, Deng Mengzhu and Xu
Tongmiao, stood out from many participating teams and won
the second prize in the final with its outstanding creativity and

excellent works!
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In the context of rapid advances in flexible electronics, flexi-
ble sensors have become a key component in fields such as the
Internet of Things, wearable technology, and industrial automa-
tion. The ability of these sensors to monitor a wide range of
physical parameters in real time and maintain stable operation
in a variety of environments and morphologies significantly ex-

pands the range of applications.
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However, the performance of traditional strain sensors is
not good at high temperatures, and the measured strain signals
are often coupled by temperature signals, which is difficult to
meet the requirements of specific fields. Therefore, it is impor-
tant to develop a strain sensor that can maintain high accuracy
and high sensitivity in a high-temperature environment and

avoid being coupled by temperature signals.
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Zhao Zhengcai, Xu Tongmiao, and Deng Mengzhu, under the
guidance of the class teacher Fang Xudong, designed and manu-
factured a silver-based temperature strain dual-modal flexible
sensor, which uses silver-based conductive materials, combined
with ink direct writing process and screen printing process, to
fabricate a decoupling temperature flexible strain sensor, which
can independently measure strain and temperature signals, and
use neural network algorithms to decouple strain signals at
high temperatures, so as to overcome the performance limita-
tions of existing strain sensors in high temperature

environments.
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Pictured: Participating team members (Xu
Tongmiao) inspect and draw circuit boards
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The award is inseparable from the tacit cooperation and
joint efforts between the three team members Zhao Zhengcai,
Xu Tongmiao and Deng Mengzhu. Zhao Zhengcai has conducted
in-depth research on the properties of silver-based conductive
materials to ensure that they can maintain stable conductivity
in high-temperature environments. At the same time, he was
also responsible for the combination of the ink direct writing
process and the screen printing process, optimizing the manu-
facturing process and structural design of the sensor. Xu
Tongmiao designed the acquisition and processing circuit of the
strain signal, was responsible for the interface design of the cir-
cuit and the data acquisition system, and captured the strain
signal, so that the accuracy could reach two decimal places, and
ensured that the signal could be transmitted smoothly to the
data processing module. Deng Mengzhu carried out experimen-
tal data measurements to evaluate the performance of the sen-
sor under different temperature and strain conditions, and en-
sured that the algorithm could accurately separate the tempera-
ture and strain signals. They not only continue to break through
in professional skills, but also show extraordinary cohesion in
teamwork. From scheme design to design and production, from
data testing to on-site demonstration, every step embodies the

wisdom and sweat of the team.
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Mr. Fang Xudong, the head teacher of the 2101 class of
Zhizaogian, provided directional guidance and theoretical sup-
port for these three students with his profound academic attain-
ments and rich scientific research experience. He encouraged
team members to be bold and innovative, and personally partic-
ipate in experimental design and data analysis to ensure the ac-
curacy and feasibility of research directions. Mr. Fang's guid-
ance illuminated the team's scientific research path like a light-
house, allowing the team to find a clear direction in complex

problems.
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