Mechanical Engineering and Technology Lk 258K, 2024, 13(5), 432-439 Hans )
Published Online October 2024 in Hans. https://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2024.135050

RANERTBIT SSAMAE

RER, NER', §R#, RET, 408, Ak, XEF
BT AL TR AN TR 2 e, ILT R
AT A TRAAE B, 10T ol

Weks H i 20244F9 H8H; FAHHM: 20244F10H1H; KA HB: 20244F10H8H

R

ACE AT BIEFHRER EFREEAE, BoF T —MERME ST EBNL. Bk
WITBHET T ARG W R, SR GBI BT BIRENSEEST T VA0 FFRTT
EASTRMAER. IRME. TESGTSITERN FRESEIEEENNEME R =AR=/KFIE
RRK . WMEMTEREY: T RGN BRI KRR KA G NABCs, T RGBS E A
94.5 N; FEREAEXIBRENERPMHGAABC1, FEAGXBRIENENRN20.2 N. FESTERER
Bl: TESEHEAERAEEM RN T RGNS NEMEE, TESGFETERN T RS
SRR IR B2 . RIS RONIRIRIT B B ATT R IZME T ERAKIE.

X 5in
FReBIELER, Mk, IBEIEHL

Design and Parameter Optimization Test of
Comb-Type Filter Bag Folding Machine

Quhui Xiang}, Xingliang Liu?, Lingjie Lul, Dexia Chi?, Xiaoye Zhong!, Peisong Dul,
Zhenyu Guanz
ICollege of Mechanical Engineering, Liaoning Petrochemical University, Fushun Liaoning

2College of Physical Education, Liaoning Petrochemical University, Fushun Liaoning

Received: Sep. 8™, 2024; accepted: Oct. 1%, 2024; published: Oct. 8", 2024

Abstract

This paper addresses issues such as the high labor intensity and low productivity associated with
manually folding filter bags and proposes the design of an automatic filter bag folding machine. In-
itially, a conceptual and structural design was carried out for a comb-type filter bag folding machine,
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and a geometric analysis was performed on the filter bag folding process of the comb-type folding
machine. A three-factor, three-level orthogonal experiment was conducted to examine the effects of
the input pressure of the pressing cylinder, the filter bag material, and the operating speed of the
pressing cylinder rod on the thrust exerted by the pressing cylinder on the filter bag. The range
analysis results indicate that the combination producing the maximum thrust on the filter bag by
the pressing cylinder is A1BsCs, with a thrust value of 94.5 N. Conversely, the combination yielding
the minimum thrust is A3sB2C1, with a thrust value of 20.2 N. The variance analysis results show that
the input pressure of the pressing cylinder and the filter bag material significantly affect the thrust
exerted by the pressing cylinder on the filter bag, while the operating speed of the pressing cylinder
rod does not have a significant impact. The experimental results provide a theoretical basis for the
design and development of the filter bag folding machine.
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Figure 1. Folding principle of comb-type filter bag folding machine
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Figure 2. Prototype of comb-type filter bag folding machine
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Figure 3. The position diagram of the moving inner tooth
roller and the fixed inner tooth roller
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Table 1. Orthogonal test factors and level table

F 1 EXHREERRKTEE

GRSk H% Sy
RS R SR A/(MPa) IR T B NEAELHIEATIEEE Cl(mis)
1 0.30 1 0.20
2 0.40 2 0.25
3 0.50 3 0.30
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Table 2. Pressure cylinder to filter bag thrust range analysis table
= 2. TESEXMESENRES TR
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7 NEAELH R 5] A/(MPa) JELEM T B NEAELIEATELEE Cl(m/s)
K 1 0.30 1 0.20
K- 2 0.40 2 0.25
KF 3 0.50 3 0.30
K1 802.1 974.4 922.9
K2 794.8 376.2 523.4
K3 506.8 753.1 657.4
1K P PH1E kL 72.92 64.96 57.68
2 K PIME k2 66.23 34.20 58.16
3 KFFH1E k3 38.98 75.31 59.76
7 R 33.93 41.11 2.08
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Figure 4. Pressure cylinder to filter bag thrust range analysis table
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Table 3. Pressure cylinder to filter bag thrust variance analysis table
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A*B*C 288.988 8 36.123 5.577 0.009
PRI 58.293 9 6.477
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