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The construction of a hierarchical porous graphene-based composite foam with bi-continuous networks for
efficient sound absorption
GRS
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To minimize the harm caused by noise, the development of high-performance sound absorption materials is
essential. Graphene foam is regarded as a promising candidate for noise reduction owing to its low density, good
structural designability and excellent thermal stability. However, the limited sound dissipation mechanisms of
pure graphene foam result in undesirable sound absorption capacities, particularly in low-frequency regions. To
enhance the low-frequency sound absorption capacities, the design of three-dimensional networks in
graphene-based composite foam is an effective strategy. Herein, a lightweight hierarchical porous composite foam
with bi-continuous networks, composed of reduced graphene oxide and polymethylsilsesquioxane-wrapped
cellulose nanofiber (MCNF), was developed via a freeze-casting assisted bubble-template method. Notably, the
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hierarchical porous structure of the foam can be controllably tuned by adjusting the concentration of MCNF
(CMCNF). When the CMCNF was 6 wt.%, the obtained foam exhibited a desirable hierarchical porous structure.
Mass small rectangular pores (~50 pum), composed of numerous nanofibers, were arranged around the large

spherical pores (~400 pum), forming a typical ordered bi-continuous network structure. This unique network
structure endowed the foam with enhanced resonance absorption effect and optimized impedance matching
performance. Consequently, the normalized absorption coefficient (NAC) of the foam achieved 0.916, and an
intense absorption at low-frequency ranges (250-1000 Hz). Based on the JCA model and experimental data, the
influence of hierarchical porous structure and bi-continuous networks on optimizing viscous damping and thermal
loss effects for incident acoustic waves was further confirmed. Moreover, the MCNF can serve not only as an
efficient bubble stabilizer, but also as a reinforcement to enhance the structural stability of the foam. Even after
200 compression cycles at a strain of 50%, the foam still exhibited excellent elasticity, and the NAC values

maintained at around 0.9, which ensuring the enduring sound absorbing capacity in long-term practical

applications.
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Sunflower Pith Inspired mechanically efficient Dual-Gradient Cellular Polyurethane Architecture
Changcheng Bai,Xiaolong Wang*
Lanzhou Institute of Chemical Physics,Chinese Academy of Sciences

Cellular materials are attracting increasing attention due to the superlative mechanical functions, spanning
energy absorption, noise dissipation, pressure delivery, and mechanical nonreciprocity, that are crucial in
aerospace, transportation, and industrialization. However, many artificial cellular materials, despite of the in
hierarchically ordered structures and even unique performance to some, still lag behind many natural ones in
amplification of mechanical functions due to the limitations in intrinsic mechanical performance and sophisticated

structural design. Herein, inspired with the superior mechanical features originated from sunflower piths, we
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propose a state-of-the-art dual-gradient structure, pore size gradient and wall thickness gradient, to engineer

cellular architectures with excellent mechanical performance by harnessing vat photopolymerization 3D printing
of polyurethane elastomer. The specific compressive strength and energy absorption of the dual-gradient cellular
architectures are 4 times higher than those of traditional mechanical metamaterial structures such as octet-truss
lattice, gyroid lattice, and porous structure, displaying much exceptional capability in load-bearing and energy
absorption compared with non- and single gradient structures. As the potential paradigm, we demonstrated the
mechanical functions of biomimetic mechanical cellular architectures for impact protection and isolation noise.
This research offers a promising perspective toward developing soft metamaterials with excellent mechanical

functions for potential engineering applications.
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Mechanical properties of an orthogonal spiral metal skeleton-polyurethane composite
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Interpenetrating composites have a wide range of applications such as robotics and aerospace, due to their
excellent load-bearing capacity and large elastic recovery. In this work, a novel metal/plastic composite namely
orthogonal spiral metal skeleton-polyurethane composite (OSMS-PU) is proposed. The mechanical properties and
deformation characteristics of OSMS-PU under quasi-static compression were investigated by means of
experimental and numerical methods. The effects of key geometrical structure parameters such as the diameter
and the pitch of spiral wire on the compression properties and Poisson’s ratio were performed. The results show
that at 60% strain field, the compressive strength of OSMS-PU increases by 54% compared to that of
polyurethane, while the strain recovery capability can be up to 94%. This means that the proposed OSMS-PU
exhibits a good performance balance between load-bearing capacity and large elastic recovery characteristics. The
orthogonal spiral metal skeleton by altering the structural parameters of the lateral spiral wire suppresses the
swelling phenomenon of the interpenetrating composite, in which the Poisson’s ratio is in the range from 0.45 to
0.65.
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D01-P01
Hydrophilic Cellular Programmable Open Surface Exhibiting Multifunctional Floatability
Xiaojing Liang*, Limin Wu
Department of Materials Science, Fudan University

Interfacial floaters with exposed surfaces play a crucial role in various fields, including heterogeneous
catalysis, microdetectors, and solar evaporation. However, most current open floaters exhibit significant material
selectivity. To tackle these challenges, we propose a hydrophilic cellular sheet (HCS) with robustness, stability,
submergence resistance, and multifunctional integration achieved through the structural design of each cellular.
The hydrophilic surface also demonstrates exceptional air storage capabilities, resulting in remarkable floating and
anti-sinking properties. Moreover, superhydrophilic HCS in water or HCS in ethanol can resurface rapidly. HCS
loaded with magnetic beads can be manipulated remotely, including rotation and movement. When further packed
with magnetic beads, the manipulation of droplet transport and merger can be completed on the HCS surface.
Each cellular can be regarded as a pixel, allowing HCS to be programmed with information for encryption and
decryption purposes in water. The linking multiple HCS units facilitates responsive position and information
control through magnetic manipulation, offering a promising avenue for receiving and processing oceanic data.
Our study presents a feasible strategy enabling hydrophilic materials denser than water to float and maintain
stability and anti-sinking properties, providing valuable insights for the development of multifunctional interface

carriers.
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Refrigeration technology plays a critical role in various aspects of daily life and industrial production.
However, traditional refrigeration methods consume substantial energy and cause environmental pollution, which
hinders their ability to meet future refrigeration requirements. Radiative cooling, as a refrigeration technology that
does not require external energy input, has garnered significant attention due to its energy-saving and
environmentally friendly characteristics. In recent years, substantial advancements in radiative cooling technology
have been made, ranging from improving cooling capacity to enhancing control over cooling effects and
increasing durability. Radiative cooling technology has matured to the point where practical applications are now
feasible. This paper provides a comprehensive overview of radiative cooling technology, covering its basic
principles, various design structures, and potential applications. Additionally, the current challenges facing this
technology are highlighted, aiming to offering meaningful suggestions for its future progress and improvement.
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