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Design of Innovative Scheme for Noise Reduction of Folding Machine
Baffle Gauge Based on ARIZ

JIN Lin

(Department of Printing and Packaging Engineering, Shanghai Publishing and Printing College, Shanghai 200093, China)

ABSTRACT: The work aims to improve the design of baffle gauge of buckle folding machine to reduce the noise and the
occupational hazards during work, and design a new noise reduction method. Firstly, the source of the working noise of
the folding machine was analyzed. Secondly, the noisiest part was selected to analyze the problem and establish the prob-
lem model, and analyze the problem model to dig out the innovative solution according to ARIZ problem solving process.
Finally, the innovative solution was evaluated from the aspects of cost, operability and availability. According to the ARIZ
problem solving process, three kinds of excellent improvement schemes and an optimal solution for the noise reduction of
the baffle gauge were obtained. The combination of square block and circular brush wheel is a better scheme to improve
the noise reduction of the baffle gauge. It also proves that ARIZ innovative method can be effectively applied in noise
reduction design, which provides a theoretical basis for the noise reduction design of folding machine.
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Fig.1 Folding principle of buckle
folding machine
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Fig.4 Causal chain analysis of the system
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Tab.5 Material and field resources of the system and super-system
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Tab.6 Evaluation of innovative solutions
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Fig.7 Innovative solution 1 of baffle gauge
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Fig.8 Innovative solution 2 of baffle gauge
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Fig.9 Innovative solution 3 of baffle gauge

R F AR GHR i EAT PR TR, DA A R
B, TR AR RS, ARG AT
BARVER R, J7% 2 X Sidtshiro s, S5
B AT HITE A, T8 1 BRI BR 1 0T A Al
SURBRARAE RO, FEMRIIRCR IR, T4 2 FEMRICR
— M, T% 3 AT IRIE . £RE BRG] A
BB 1 AR , RIR TR R R B R4 5
W7 BT PHAR, FEMRCR AT, XA RCR N
4 L5k
e ARG 2B 7 R J5E F 4 IR P AN (SO TR P A A
WA 2 — , e T3 2 A PR AR 77 BRE AR 7 1 2
— o ASCE R ARIZ B1H 72X 41 AL 4R
PEAT PR R BB, 743 3 1 R AR ML R e A4 22 el itk
U7 % o AL K BRI DT FE RS A DY B e 415
PRI RO IRAETT &, % T5 R E TR Z



- 204 - f1 %% T 72

2023 4£ 10 A

PRUEPE , TR E AN B AR A 7= B AR G 0 BB 1 4Rk
1o AT BRI AR, MSAS AT VAR B T R AT
FoftnT5 58 o %75 S8 B B MR A3OR B A 155 it — 28
8 7 ity S5 B

S E 3k

[1] WREEE, R, Fouk, 5. MR T OB

£ T RN AP A RS B0 23 A (0], b R R
2020, 47(5): 614-617.
TAN Zhuo-zhang, YU Ting-ting, ZHOU Yuan-ling, et
al. Analysis on the Awareness of Noise Hazard and Pro-
tection of Noise Exposure Workers[J]. China Occupa-
tional Medicine, 2020, 47(5): 614-617.

(2] AR, EML BTE . Jbat i 3 Bl B e 1S
EPLRIAA[T]. BOL 545, 2019, 35(10): 1297-1301.
WU lia-qi, WANG Hai-jiao, JIA Jin-yang. Current Situ-
ation of Occupational Disease Hazard of a Printing En-
terprise in Beijing[J]. Occupation and Health, 2019,
35(10): 1297-1301.

[3] GBZ 2.2—2007, TAEGITA FHRFZBFMLEARE 56
2 %5y WP E[S].

GBZ 2.2—2007, Occupational Exposure Limits for Ha-
zardous Agents in the Workplace Part2: Physical
Agents[S].

[4] EERW, 2B, WEl BIETEREX 25 ZEETRIAIE
TABRRAMHTI]. BOIL S5 R, 2022, 38(9): 1166-1171.
ZENG Xue-jiao, GONG Hua, HUANG Wei. Analysis on
Occupational Health Status of 25 Printing Enterprises in
Putuo District of Shanghai[J]. Occupation and Health,
2022, 38(9): 1166-1171.

[5] A, skok, BkaR, 5. BT ARIZ-91 AWML

JE SR A W) B AU ST [T). AT AR R, 2019,
37(3): 335-341.
FU Min, ZHANG Shui, YANG Mu-lin, et al. Conceptual
Design of the Biomass Briquetting Machine with Oc-
clusion-Type Double-Layer Pressure Roller and Ring
Die Based on ARIZ-91[J]. Renewable Energy Re-
sources, 2019, 37(3): 335-341.

(6] DHKIR, Tl e sCHr L& Rl R R [I]. B
T2 5 s B4k, 2016, 6(13): 53-54.

WEI Geng-yuan, WANG Ying-ying. Review of Patent
Technology on Airbag Fabrics[J]. Modern Industrial
Economy and Informationization, 2016, 6(13): 53-54.

(7] &3k, HBL (RN R RO T ULk
RIS A TR, 202211272654.0[P]. 2022-10-18.
JIN Lin, XIAO Ying. Low Noise High Speed Paper Block-
ing Device, Folding Machine and Transmission of Sheet
Material Reduction Equipment: China, 202211272654.0[P].

[10]

[11]

[12]

[13]

[14]

[15]

2022-10-18.

Ak, FIREE, HA, S T TRIZ 09 MEIHLIASS I
FRTRETFST[)]. AR TR, 2017, 38(19): 194-198.

JIN Lin, ZHOU Shu-bao, XIAO Ying, et al. Energy
Saving of Gravure Press's Heat Exchanger Based on
TRIZ[J]. Packaging Engineering, 2017, 38(19): 194-198.
Fhkffi, SIMON L, VLADIMIR G, %. TRIZ-II: $]FF
BIFT Z 1T By &g REM]. Jbat: Bz i ek, 2020:
80-91.

SUN Yong-wei, SIMON L, VLADIMIR G. TRIZ—The
Golden Key to Innovation II[M]. Beijing: Science Press,
2020: 80-91.

berel], JTIENL, REN, 5. FET ARIZ 1975 RRHRE
Ji K 2 B A B i it 0], TR iR SEIR, 2017, 24(1):
34-39.

RAO Bin-qi, WAN Yan-jian, LIANG Xi-feng, et al. In-
novation Design of Sludge Deep Dewatering Device
Based on ARIZ[J]. Chinese Journal of Engineering De-
sign, 2017, 24(1): 34-39.

AR, B ARIZ 7 ¥R Al DI /b AR 413 Uk )5 3%
FK B TR) LD DR BR TR 727 4l (A AR B, 2016,
30(9): 73-77.

HAN Hong-wei. To Solve the Problem of Reducing
Photovoltaic Modules Residual Water after Cleaning
with ARIZ Method[J]. Journal of Chongqing University
of Technology (Social Science), 2016, 30(9): 73-77.
2. BT TRIZ 09 BRI HUAR BT BT e F 7 12
[M]. Jbxt: LA Tl AL, 2014: 32-43.

LI Yan. Theory and Method of Printing Mechanical In-
novative Design on Triz[M]. Beijing: China Machine
Press, 2014: 32-43.

R EC IR TRIZ B 20K, K W] a) i o 3t
[M]. ARG A8 28 828 Ml oK% R AL, 2020:
50-57.

SERGEI I. Invented Problem Solving Theory[M]. YUE
Lin Translate. Qinhuangdao: Yanshang University Press,
2020: 50-57.

AR, SREMET. T ARIZ W74 A B EBCE B
THRFFE[T]. (24 T2, 2019, 40(4): 173-177

GUO Zhi-qiang, GUO Tian-tian. Design of Baggage
Self-Service Access Device Based on ARIZ[J]. Packag-
ing Engineering, 2019, 40(4): 173-177.

R4 E, BRI, FEAEAE, 45, BT ARIZ Bk 7 B4l
W B A Bl ik Bt 5 ], RO HLBE 2 4z, 2016,
47(S1): 254-260.

HAO Xing-yu, HE Gang, DONG Jia-jia, et al. Improved
Design and Test on Collecting Wagon of Rectangular
Bale Based on ARIZ Algorithm[J]. Transactions of the
Chinese Society for Agricultural Machinery, 2016,
47(S1): 254-260.

SRS R



