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Abstract

A spring damping mechanical device has been developed to address the issue of blurred images of
belt tearing and cracks based on machine vision detection caused by belt vibration in belt con-
veyors. The vibration damping device adopts a spring and screw series connection and rolling
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bearing structure, which can flexibly adjust the pretightening force of the spring to effectively
suppress belt vibration and reduce belt wear and noise through rolling friction. Based on the
theory of energy conservation, a formula for calculating the spring stiffness coefficient was pro-
posed for spring design. The spring selection and external parameter dimensions were obtained
through a table lookup in the mechanical design manual. These parameter calculation values were
then imported into finite element simulation to analyze their vibration reduction effect. Finally,
the correctness of the spring design and the effectiveness of the vibration reduction device were
verified through belt conveyor test platform experiments.
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Figure 1. Layout diagram of the lower belt vibration damping device
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Figure 2. Schematic diagram of vibration damping device structure
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Table 1. Vibration parameter values of the lower conveyor belt before installation of the shock absorber device

1. BRRERRAMEN TR EREISHIE

AR SR (Hz) 7 1 (mm/s) N R AR Max(mm) % K A(Hz)
15 480 15 4
20 640 16 10
25 800 21 10
30 960 15 13
35 1120 10 10
40 1280 30 10
45 1440 9 7
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Table 2. Calculated value of spring stiffness coefficient
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Table 3. Values of spring parameters
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Table 4. Spring types and external parameters

4. BEXBEIMNLSHRST

BEH WA MG 56 A S g;
TH I BB 20 mm 3 mm 6.4 mm 6.5 8.5 46 mm

4.3. (hESH

K ansys BAFREAT A BRICAH B, ARG BT I workbench H R RBEER Jhy i 27 B R R g 7 A B
[81[91.

ARG T P ) 3 AR5 B 7810 kg/m?, 3RMEREE N 100 GPa, JAFAEL AN 0.4, 508 LA S 401 :
Bt d=3mm; HMHEE H =46 mm; GEE n=065; #EF1%E D, =20 mms,

7E SOLIDWORKS #f4H g a7 s 385 = 4 iR A, (14 3 fian. B SOLIDWORKS SRR DL x.t.
A% FE 4y WORKBENCH A5 BRICHE R, {HAE (G B A AT 4T BR e MR R4+ 4> B8, v DL EL R RN
1 BL45 RSB0 P o A VR4 BAE B ShERA T 20K 20 A%, LRI Y BB A5 1,137 AN, e %0 5076
A, FIRPIREHESEEST, KANSE], THESE RS T ReE, MIgRIa4 R E 4 Fios:

Figure 3. Three dimensional solid model of spring
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Figure 4. Finite element mesh
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Figure 5. Spring directional deformation diagram
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Figure 6. Harmonic response deformation diagram
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Figure 7. Vibration damping device and its installation layout diagram
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Table 5. Amplitude values of the lower conveyor belt after installation of the shock absorber device
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