Mechanical Engineering and Technology #Li 538K, 2024, 13(5), 482-490 Hans )
Published Online October 2024 in Hans. https://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2024.135056

PRI RS AR — R E
@it St

FImEmE, INEAE, RIEE, INE, SR, HEHXE, T40
T AL TR TR 2R, I $

Wk H . 20244F9H28H; FHHB: 2024/F10H21H; KA HH: 20244E10H29H

HE

St uB R R 2R A3 R B\ T2EAFN A TIRE AR 5T 3R KSR, BT —MugdR
AR B H TS BT — AR E . Bl T R R ARRE T REEE TR
B, #il T IRREMEFEPR AN E B FERERE, RAOTREM RIS A%, A
e FAARBFFITRIRETT R T ISR B FRH N5 B R HEH R RAR, SREAFHIME
FRGTHEERE. FEGEHEEME. FESEHESDH990 mm. b, 80 NI REW RINTFEHIIE SR #
B

XK ia
HYEFERR, REBES, RAEIBE, EEN, FEHE

Design and Experiment of Elastic Force
Detection and Disassembly Integration
Equipment for Elastic Ring of

Dust Filter Bag

Pengpeng Zhou, Runfu Sun, Dexia Chi*, Shuangquan Wang, Lingjie Lu, Yangyang Du,
Qianshi Jing

College of Mechanical Engineering, Liaoning Petrochemical University, Fushun Liaoning

Received: Sep. 28", 2024; accepted: Oct. 21%, 2024; published: Oct. 29t", 2024

Abstract

To address issues such as the high labor intensity of manual evaluation and disassembly of the
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elastic rings used in dust filter bags, we designed elastic force detection and disassembly integration
equipment for an elastic ring of the dust filter bag. First, we tested the elasticity and deformation of
the elastic rings under radial pressure in a constrained state. We then proposed the working prin-
ciple of the equipment for elasticity testing and ring disassembly. Subsequently, we conducted
structural design, prototype fabrication, assembly, and debugging. Utilizing the equipment devel-
oped in this study, we performed experiments to investigate the factors affecting both the elasticity
testing of the elastic rings and the disassembly process. The results indicated that the main cylin-
der’s push depth, push position, and push force of the disassembly cylinder, set at 90 mm, b, and 80
N, respectively, successfully enabled the disassembly of the dust filter bag’s elastic rings.
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Figure 1. Installation structure diagram of filter bag mouth
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Figure 2. Filter bag elastic ring elastic force detection and ring disassembly principle
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Figure 3. Column diagram of maximum radial elastic force and deformation of bag elastic ring
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Figure 4. Filter bag elastic ring pressure detection mechanism
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Figure 5. Disassembly of cylinder plane guide rail mechanism
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Figure 6. Filter bag elastic annular plate clamping mechanism
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Figure 7. Filter bag elastic ring pressure detection and elastic ring disassembly device
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Figure 8. The relationship curve between the pressure sensor voltage and the load
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Table 1. Relative deviation of test results in two ways
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Figure 9. Filter bag elastic ring disassembly mechanism
push pressure position diagram
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