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❖ Publications (IF≥10; *corresponding author)

1. Dan Fang, Sen Ding, Yuhan Liu, Qian Zhou, Biao Qi, Bing Ji, and 

Bingpu Zhou*. Revisiting the “Stick-slip” Process via Magnetism-

coupled Flexible Sensors with Bio-inspired Ridge Architecture. 

Advanced Materials, 2417867 (2025). DOI: 

10.1002/adma.202417867 [2023 IF=27.4]
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❖ Research Stories
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UM research team developed magnetism-coupled flexible sensors 
with bioinspired ridge architecture for “Stick-Slip” revisiting

• Understanding the “stick-slip” behavior is 
important for bionic flexible system in 
applications from advanced robotics to 
intelligent tactile sensors. 

Prof. Bingpu Zhou is the corresponding author of this study. The first author is Ms. Dan Fang, a Ph.D. student in the 
IAPME. This work was supported by the Science and Technology Development Fund, Macao SAR (File no. 
0057/2023/RIB2), UM’s research fund (File no. MYRG-GRG2024-00090-IAPME), and Guangdong Science and 
Technology Department (File no. 2022A0505030024).

(From left) Ms. Dan Fang (方丹) and 
Prof. Bingpu Zhou (周冰朴)

Schematic diagram of a typical stick-slip process 
when fingertip scans across a surface, and the 
developed flexible magnetized sensor to revisit 

and explore the underlying mechanism

• Inspired by tangential deformation and fast 
recovery feature of skin in stick-slip 
detection, the research team initiated and 
developed a flexible tactile biomimetic 
sensor comprising a magnetized sandwich-
structured layer and flexible copper coils for 
investigation of stick-slip phenomenon. In 
the device, a non-magnetized PDMS top layer 
served as the coil substrate, a magnetized 
film bottom layer for surface interaction, and 
a deformable ridge-based structure was 
encapsulated  as intermediate layer.

• During surface scanning with the biomimetic 
finger, the sensor's flexible ridge undergoes 
tensile deformation and rapidly recovers 
when interfacial static friction force between 
the substrate and surface reaches its 
maximum value. This rapid recovery induces 
abrupt magnetic flux variations, generating 
distinctive current peaks in the fixed top-
mounted coil. In continuous sliding process, 
the cyclic deformation-recovery dynamics 
produced characteristic electrical peaks, 
enabling real-time monitoring of stick-slip 
phenomena that serves as the hint to provide 
feedback of interfacial information.

Dan Fang, Sen Ding, Yuhan Liu, Qian Zhou, Biao Qi, Bing Ji, and Bingpu Zhou*. Revisiting the “Stick-slip” 
Process via Magnetism-coupled Flexible Sensors with Bio-inspired Ridge Architecture. Advanced 

Materials, 2417867 (2025). DOI: 10.1002/adma.202417867 [2023 IF=27.4]
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❖ Delegation from municipal department of Wuhu City visited 
IAPME

A delegation from the municipal department of Wuhu City, led by 

Mr. Xin Li (李欣), Minister of Organization Department, visited the 

Institute of Applied Physics and Materials Engineering (IAPME) on 

March 26, 2025. Prof. Handong Sun, Prof. Guichuan Xing, and Prof. 

Bingpu Zhou from IAPME, participated in the discussion.
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During the visit, Mr. Xin Li provided an overview of the industry in 

Wuhu City, highlighting the talent policy, outstanding companies 

and factories, and long-term focus areas. Prof. Handong Sun then 

introduced IAPME, by detailing our research capabilities, 

interdisciplinary approach, and ongoing projects in advanced 

materials and related applications. He also highlighted IAPME's 

achievements in scientific research and international 

collaborations, showcased the institute's strength in translating 

scientific discoveries into practical applications. Especially, both 

parties exchanged valuable insights and discussed potential areas 

for collaboration, will be focusing on the solar cell, battery 

material, green energy, and photonic technologies.
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