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Wear Resistance of Bionic Hammer Mill Blades Based on
Mole Claw Toe Structure

LAN Yuezheng' QU Zichao' ZHAI Zhiping' ZHAI Gaixia> LU Mengyuan'
(1. School of Mechanical Engineering, Inner Mongolia University of Technology, Hohhot 010051, China
2. Hohhot Branch of Chinese Academy of Agriculiural Mechanization Sciences Co. , Ltd. , Hohhot 010010, China)

Abstract; The hammer is a key component and vulnerable part of the forage crusher. Wear and blunting
of the hammer not only reduce the operational efficiency of the crusher, increasing power consumption,
but also degrade the processing quality of the forage. Moreover, uneven wear of the hammer can affect the
balance and vibration of the crusher rotor, thereby impacting the service life of the entire machine. The
mole claw toe was selected as the bionic prototype to design a novel bionic hammer aimed at improving
wear resistance without compromising material crushing performance. Based on the contour equation of
the third toe tip of the mole claw toe, the contour curve was fitted, and the bionic hammer was designed
using the principle of geometric similarity. A bonded particle model (BPM) was established for material
crushing, and the CFD — DEM coupling method was employed to simulate the motion patterns of airflow
and material in the crushing chamber during the crushing process. Meanwhile, the Archard wear model
was introduced to calculate the wear amount of the hammer. The results showed that within the same
duration, the maximum wear amount of the original rectangular hammer was 1. 02 x 10 ~° mm, while that
of the mole claw toe bionic hammer was 9. 51 x 10 "° mm , representing a 6. 76% reduction in maximum
wear compared with the prototype hammer. Additionally, the number of bond breakages in the material
after crushing by the bionic hammer was increased by 11.43% compared with that of the rectangular

hammer. The results demonstrated that the mole claw toe bionic hammer exhibited improvements in both
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wear resistance and crushing performance. The research result can provide a methodological reference for

the design and performance enhancement of hammer-type forage processing machinery.

Key words: forage crusher; bionic hammer; CFD — DEM coupling method; Archard wear model; BPM
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