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Fig.2 Four types of lattice elements
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Tab.1 Equivalent stiffness prediction values of lattice unit cells

i R
pidl AR Ben:i}nE stif;;less/
RS Tensile stiffness/(10° N/mm ) 4g
Configuration (10*N/mm)
A,u Avy Azz DXX

BCC 95.877 95.877 2.565 11.090
BCC z 116.904 116.904 4.092 31.730
F,CC 109.689 109.689 3.247 6.314
F,CC Z 115.750 115.750 3.839 7.470
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Tab.2 Orthogonal test factors and levels
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- B L T2
TEAZ G PN TIETI H
- W RS Rod diameter of

Orthogonal test Edge length of

. lattice structure/
single cell/mm

Filling degree/%

mm
1 92.5 2.5 0.4
2 85.0 3.0 0.6
3 71.5 3.5 0.8
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Fig. 8 Application of radial load at the two extreme positions of the
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Tab.3 Simulation results of lattice roller movable teeth with
different parameters
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quantity/(10™ mm)
1 1 1 1 5.959
2 1 2 2 7.444
3 1 3 3 6.077
4 2 1 2 3.486
5 2 2 3 1.956
6 2 3 1 2.125
7 3 1 3 1.253
8 3 2 1 1.298
9 3 3 2 1.673
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Tab. 4 Analysis results of deformation consistent quantity

Iji H Project A B C
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Fig. 13 Physical picture of the lattice roller movable teeth
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Study on the design and impact resistance performance of lattice roller
movable teeth

ZHANG Shuang' YIN Guihu’ CHEN Meiyu® YI Yali’ WU Menglei’
(1. Engineering Training Center, Yanshan University, Qinhuangdao 066004, China)
(2. Jiangsu TaiLong Decelerator Machinery Co., Ltd., Taizhou 225400, China)
(3. School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: [Objective] Aiming at the problem of significant vibration in the roller movable teeth due to long-term impact
loads, a novel lattice roller movable teeth was proposed based on the hollow roller structure. [Methods] Firstly, the impact
resistance of four lattice structures was analyzed through equivalent stiffness prediction and impact tests, determining the
optimal lattice structure and the structural parameters of the lattice roller movable teeth. Subsequently, simulation analysis
was conducted to investigate the equivalent stress and vibration characteristics of solid roller movable teeth, hollow roller
movable teeth, and lattice roller movable teeth. Finally, a vibration characteristic testing platform of roller movable teeth was
established, and the vibration accelerations of different types of movable teeth were comparatively analyzed. [Results] The
results indicate that the proposed lattice roller exhibits a 28.72% reduction in equivalent stress compared to the solid roller
and a 3.96% reduction compared to the hollow roller. Additionally, the peak vibration acceleration of the lattice roller
movable teeth is significantly lower than that of the solid and hollow roller movable teeth, demonstrating excellent vibration
damping performance. The test results align with the simulation trends, verifying the reliability of the simulation model and
the accuracy of the test results. The findings of this study can provide a reference for the structural design of vibration
reducing movable teeth.

Key words: Roller movable teeth; Lattice structure; Impact test; Equivalent stress; Vibration acceleration; Movable teeth
transmission
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