Probing nanoscale friction in two-dimensional materials via atomic force

microscopy
Friction is a ubiquitous phenomenon with profound implications for resource utilization. This
talk presents a comprehensive exploration of the frictional properties of two-dimensional (2D)
layered materials, and their interactions with small molecules in different environments. The
goal is to enhance our understanding of friction reduction and the origin of friction, enabling
the development of novel technologies.Using atomic force microscopy (AFM), we investigate
the dynamic behavior of small molecules during sliding friction processes in both air and liquid
environments, shedding light on their influence on the frictional properties of 2D materials. The
results reveal the impact of adsorbed small molecules on friction hysteresis in single-layer
graphene, affecting its ability to recover from deformation. Additionally, we explore the
influence of surface-adsorbed small molecules on the nanoscale frictional properties of four
transition metal dichalcogenide materials, highlighting changes in lattice patterns and friction
forces. This study highlights the influence of surface-adsorbed small molecules on the frictional
properties of 2D materials and underscores the importance of surface cleanliness. Moreover, it
emphasizes the significant impact of third-party molecules on the friction between sliding
objects. The findings presented in this talk contribute to the fundamental understanding of
friction and pave the way for the development of advanced materials and lubrication

technologies.



