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Fig.1 New soft filter rod

WA EE: 2025-03-29

EE®N: BRI, B, DRI, FROR L SRS X 04E, E-mail: wangqj@hjl.hbtobacco.cn
BIEEE: 1T %, 5, Wibd, FEUE AR R T, E-mail: 1925729505@qq.com



€1 %= = f PACKAGING JOURNAL
2025 £ 517 %5 FE 4 HiVol. 17 No. 4 July 2025

14

BEXS B BL AR B R ) S B R, AP T T
— BT XTS %tk 24 (eXtended transport system )
HYRR TSR 5 RS BOTTIERE BRI ILAVE Ry 3B
B RGOSR 7Y, LT XTS ik REEH)5)
T b, s el R RSz A T it B . HAP
TRt RS R B AR A R G A
PR AR, I, ASBFFER R S OB LA
TTaRE, IEXERT R SRR A TR B D12 4, LA
BrE ORI 1 B G B AT TR e P

2 BB AT

BOTTIEARBURH LI 322 A e S HLBOTURIZRE
17— AL, anlEl 2 frs .

1—Je s 2—HN e 3—HRER s 4—38 4T s—iHk
Phs 6L, 7—HhE; S EHEAT; O 10—RIBIfEA;
NPt et 12— 13— 14—t 15—3h 1.
B2 ZREERSIATEE
Fig. 2 Schematic diagram of the feeding mechanism of
the soft filter rod
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Fig. 3 Simplified schematic diagram of the soft filter rod
feeding mechanism
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Fig. 4 Connections in the feeding mechanism of the soft
filter rod
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Fig. 5 Simplified mesh finite element model
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Fig. 6 Equivalent stress distribution map and equivalent stress curves
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Fig. 7 Equivalent strain distribution map and equivalent strain curve
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Fig. 8 Total deformation and total deformation curves
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Table 2 Selected material properties
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Table 3 Bilinear S-N curve parameters of spring steel
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Fig. 11 Fatigue damage cloud of a mobile structure
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Table 4 Cumulative damage values of spring steel at different cycles
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Fig. 12 Equivalent alternating stress contour of a moving mechanism
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Design and Finite Element Analysis of Soft Filter Rod Feeding Mechanism

WANG Qingjiu', ZHANG Qian', QIU Yu', WANG Qian’

(1. Hubei China Tobacco Industry Co., Ltd., Wuhan 430040, China;
2. School of Mechanical Engineering, Hubei University of Technology, Wuhan 430068, China )

Abstract: To meet the composite addition requirements of a novel soft filter rod, a feeding mechanism is
designed, which mainly consists of a filter rod fork, a mechanical gripper, and an inclined plane-guide rod mechanism.
Transient dynamics analysis was performed using ANSYS Workbench software to simulate the mechanical behavior of
the soft filter rod, while fatigue life analysis was conducted on the spring structure within the mechanism. The results
show that the maximum equivalent stress of the soft filter rod is 8.3563 MPa, less than the allowable stress (33 MPa) of
its PLA material, indicating no damage during feeding. Under actual working conditions, the spring exhibits minimal
fatigue damage, with a maximum equivalent alternating stress of 526.91 MPa, below its allowable stress (786 MPa),
further verifying the reliability of the mechanism. The designed feeding mechanism thus satisfies both structural and
performance requirements for composite addition of soft filter rods.
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