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Simulation and Analysis of the Motion of Recycled Fibers
in Rotor Spinning Machine

SHAO Qiu, GONG Xinxia, YANG Ruihua”
(College of Textile Science and Engineering, Jiangnan University , Wuxi 214122, China)

Abstract: The recycled fiber is short in length and poor in uniformity, and it is often broken or difficult to join during the
spinning process. In order to investigate the reasons for the difficulty in spinning recycled fibers and explore their motion
patterns in key components of the rotor spinning machine, this paper used numerical simulation software Rocky DEM
2022R1 and ANSYS Fluent 2022R1 to simulate the motion patterns of two kinds of recycled fibers of different lengths (9.5
and 16.0 mm) after multiple fibers entered the coagulation tank continuously, compared them with those of raw cotton
fibers (28.0 mm) in rotor coagulation tank. The results indicate that both recycled fibers and raw cotton fibers exhibit the
same movement trend in rotor spinning machine. Compared to 16.0 and 28. 0 mm fibers, 9.5 mm recycled fibers are more
susceptible to high-speed fiber flow. Upon entering the rotor through the fiber transport channel, both individual 9.5 mm
recycled fibers and their collective flow demonstrate highest movement speed. These fibers tend to form rings in the
condensing groove, while most fibers remain straight, some hooked fibers may form loops. Among them, the fiber ring
formed by 28.0 mm raw cotton fiber has the least number of loops, the lowest degree of loop aggregation, and the most
smooth movement of a single fiber.
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