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Fig.15 Comparison between impact drop cushioning time

for metal substrates, natural leather and composite

materials
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Study on Preparation and Protection Performance of MOF—-801 Based High
Performance Shear Thickening Fluid

Xu Yunqi', Di Ya?, Gong Xinglong', Xuan Shouhu'

1. CAS Key Laboratory of Mechanical Behavior and Design of Materials, University of Science and Technology of
China, Hefei 230027, China

2. Wuhan Innovation Center, AVIC Aerospace Life-Support Industries, Ltd., Wuhan 430074, China

Abstract: As an important personal protective equipment to protect the safety of pilots, aviation suits have been
constantly improved and upgraded. However, the simultaneous realization of the comfort and light weight of aviation
suits while ensuring the health and safety of pilots has always been a pressing issue to be solved. As a new type of
intelligent material, shear thickening fluid has unique non-newtonian fluid properties that can effectively absorb
external impacts and achieve cushioning effect. However, the shear thickening fluid system in existing studies needs
to be optimized and the shear-thickening effect of the traditional silica-based STF also needs to be improved. In this
paper, MOF-801 nanoparticles with high crystallinity and good thermal stability were prepared by using zirconium
oxychloride as a secondary building block and fumaric acid as an overseas ligand. The shear thickening fluid was
prepared by ball milling with ethylene glycol solution, and the final product exhibited excellent shear thickening
performance, which is much better than the traditional silica-based shear thickening fluid with the same mass fraction.
At the same time, in combination with the faculty shock wave generation device, it was observed that the shear-
thickening fluid exhibited the same transition from liquid to solid under the action of ultra-high speed shock waves.
Finally, the shear thickening solution was closely compounded with natural leather by dilution-filtration method. The
composite structure exhibits good energy dissipation characteristics as well as cushioning and vibration damping
effects. The MOF-801-based shear thickening fluid prepared in this paper not only has excellent shear thickening
performance, but also provides a new direction for the design of a new generation of lightweight protective aviation
suits.

Key Words: metal-organic frameworks; shear thickening fluid; thickening mechanism; shock wave; protective
application; new type intelligent material
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