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Abstract

Ultra-high molecular weight polyethylene (UHMWPE) with excellent performance poses significant processing challenges due
to its extremely high melt viscosity and very low critical shear rate. Conventional static molding requires high temperatures and
prolonged heating, which can disrupt the regularly arranged nascent phase structure of UHMWPE, leading to decreased crystallinity
and mechanical strength of the products, along with low efficiency and high energy consumption. Dynamic molding technologies
enable low-temperature processing by introducing dynamic force fields. However, high-velocity compaction (HVC) often results
in poor interfacial fusion quality, while ultrasonic molding (UPM) may cause molecular chain scission. As an emerging dynamic
molding technique, pulse vibration molding (PVM) applies a pulsed vibration pressure field during the process. This effectively
promotes molecular chain motion and interfacial diffusion at relatively low temperatures, significantly improving interfacial fusion
quality while better preserving the characteristic structure of the nascent phase. Consequently, PVM endows the products with high
crystallinity, increased lamellar thickness, and superior mechanical strength and wear resistance. Optimizing PVM process parameters
is crucial for enhancing the densification, interfacial bonding strength, and final properties of UHMWPE products, offering an
effective pathway for the efficient production of high-performance UHMWPE items.
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