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Research Progress on Low Consistency Refiner Segments for Pulp
and Paper Making

LIU Huan', LIU Hongbin', DONG Jixian®, QIAO Lijie’, GUO Xiya®

(1.State Key Laboratory of Bio-based Fiber Materials, Tianjin Key Laboratory of Pulp and Paper, China Light
Industry Key Laboratory of Papermaking and Biorefinery, Tianjin University of Science and Technology, Tianjin
300457, China; 2.College of Mechanical and Electrical Engineering, Shaanxi University of Science and
Technology, Xi’an 710021, China)

Abstract: Low - consistency refining in disc refiners is a critical stage for improving fiber properties in pulp and
paper manufacturing, directly determining the quality of the finished paper. Refiner plates (referred to as refiner
segments collectively in the paper when not specifically specified) are the core components that exert impact on
fibers. The design and selection of their bar profiles directly affect the pulp quality and pulp refining energy
consumption. To comprehensively outline the developmental context and trends of refiner plates, low-consistency
refiner plates are systematically summarized and analyzed in this paper from multiple aspects, such as bar profile
classification, quantitative evaluation parameters, design and optimization methodologies, and advanced
manufacturing techniques. Refiner plates can be designed through process -oriented design based on bar profile
characteristics, and further optimized based on refining intensity, fluid mechanics, advanced design methods, and
artificial intelligence algorithms. The combination of optimized design, material design, and advanced
manufacturing processes for low-consistency disc refiner plates will promote the design and application levels of low-
consistency disc refiner plates in China. Furthermore, the future design of high-efficiency, low-energy-consumption
refiner plates should prioritize controllable fiber properties and reduced energy consumption. The design and
optimization of these plates will be closely tied to deeper research into refining mechanisms and the development of
advanced design methodologies. The refiner plate industry should develop with a dual focus on product supply and
technical services, implementing a "process evaluation-plate optimization-operational feedback" model to achieve
the manufacturing and application of high-end refiner plates.

Key words: disc refiner; low consistency refiner segment; classification; design; manufacture



