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Viser Technology Pte. Ltd. was founded in Singapore with branch
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
all-in-one platform that offers solutions to every publishing process that a

scholar needs to go through in order to show their latest finding to the world.
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Research on Sustainable Development Combining Forest Cultivation and Ecological Restoration

XU Hongbin
Kuancheng Manchu Autonomous County Zaoziling Forest Farm, Chengde, Hebei, 067600, China

Abstract: Forests are an important component of terrestrial ecosystems and the cradle and origin of human civilization development.
Looking back at the development history of countries around the world, forests were first destroyed in the tide of people seeking
benefits, and then they were restored through efforts. Forests are a crucial part of maintaining the Earth's ecological environment. Due
to their renewability and their enormous role in various aspects such as society, ecology, and economy, forestry will undoubtedly

occupy a significant position in Chinese "sustainable development” strategy and receive more attention from people.
Keywords: forest cultivation; ecological restoration; combination; sustainable development
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The Impact of Environmental Control in Livestock and Poultry Farms on Animal Health and
Production Performance

YANG Man
Panshan County Animal Disease Prevention and Control Center (Panshan County Animal Health Supervision Institute), Panjin,
Liaoning, 124000, China

Abstract: Environmental control in livestock and poultry farms can affect animal health and production performance, which is the
issue that this study aims to explore. Through conducting control experiments on environmental factors such as temperature, humidity,
light, and ventilation, and analyzing the mechanisms of these factors on livestock and poultry growth and development, disease
prevention and control, and production efficiency, the conclusion is drawn that when the temperature and humidity environment are
suitable, the feed intake and feed conversion rate of livestock and poultry will be significantly increased, and their growth performance
will be improved. Reasonable light cycle can regulate the physiological rhythm of livestock and poultry and promote the secretion of
growth hormones. Good ventilation conditions can reduce the concentration of harmful gases in the house and reduce the incidence of
respiratory diseases. In addition, environmental control interacts with factors such as livestock and poultry breeds, feeding stages, and
seasonal changes. Based on the research results, this article proposes optimization strategies for environmental control in livestock and
poultry farms, The application of intelligent environmental monitoring systems, the development of seasonal environmental regulation
plans, and the adoption of differentiated management measures for different breeds of livestock and poultry provide important
theoretical basis and practical guidance for improving the efficiency of livestock and poultry breeding and animal welfare.

Keywords: livestock and poultry breeding; environmental control; animal health; production performance; breeding benefits
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Research on the Degradation Mechanism and Restoration Strategy of Wild Animal Habitats

under Human Activity Interference

GU Rui
Liaoyang County Forestry and Grassland Affairs Service Center, Liaoyang, Liaoning, 111200, China

Abstract: The continuous expansion of human activities poses a serious threat to the degradation and fragmentation of wildlife
habitats. The theme of this study is the degradation mechanism and restoration strategies of wildlife habitats under human activity
interference. Through literature analysis, field investigations, remote sensing technology and other methods, the impact mechanism of
human activities on wildlife habitats is systematically explored. Research has shown that human activities such as urbanization,
agricultural development, infrastructure construction, and resource extraction are the main causes of habitat degradation for wildlife.
These activities not only directly occupy and destroy wildlife habitats, but also indirectly affect their living environment, such as
changing landscape structure, hydrological conditions, food webs, etc. After in-depth analysis of degradation mechanisms, this study
proposes a comprehensive habitat restoration strategy, including establishing ecological corridors, carrying out habitat restoration,
controlling human activity intensity, optimizing land use planning, and other measures. The research results have important theoretical
guidance and practical value for formulating effective wildlife protection policies, improving ecosystem health, and promoting
harmonious coexistence between humans and nature.

Keywords: wildlife; habitat degradation; human activity; recovery strategy; ecological protection
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Research Progress and Future Prospects of Sulfur Dioxide Pollution Control Technologies

WANG Chenchen, SU Qixiang, HUANG Longxiang; NONG Xiyue; ZENG Yuejun; HUANG Zaiyin”
School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning, Guangxi, 530006, China

Abstract: Sulfur dioxide (SO,), as one of the major atmospheric pollutants, poses a serious threat to the ecological environment and
human health. This article systematically reviews the sources and distribution characteristics of SO, pollution, with a focus on
analyzing the research progress of control technologies such as wet desulfurization, dry desulfurization, biological desulfurization, and
electrochemical oxidation. Traditional wet desulfurization technologies (such as limestone-gypsum process) are efficient but consume
a lot of energy, while dry desulfurization technologies (such as activated carbon adsorption) produce no wastewater but are less
efficient. Emerging biological desulfurization and electrochemical oxidation technologies, on the other hand, combine high efficiency
with resource recovery potential, embodying the sustainable development concept of “"combining pollution control with resource
recovery". In the future, SO, pollution control will develop towards multi-technology collaboration, intelligent control, and new
material research and development. At the same time, it requires policy support and collaborative promotion of technological innovation to
achieve the goals of efficient, energy-saving, and resource-oriented control, thereby supporting the implementation of the "dual carbon”
strategy. This article aims to provide references for the optimization and application of SO, pollution control technologies.

Keywords: sulfur dioxide pollution; pollution control technology; resource utilization; environmental governance
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Analysis of Scaling Causes and Optimization Improvement Research on 1,4-butanediol
Vaporizer in GBL Device

DENG Ziyong
Sichuan Tianhua Chemical Group Co., Ltd., Luzhou, Sichuan, 646000, China

Abstract: In order to solve the scaling problem of 1,4-butanediol vaporizer in the GBL unit of Sichuan Tianhua Chemical Group Co.,
Ltd., ensure continuous and stable operation of the unit, and reduce operation and maintenance costs, this study conducts a systematic
analysis of the causes of scaling and existing treatment methods. At the same time, through comparative experiments and process
simulations, optimization solutions are proposed and the effectiveness is verified. Research has shown that scaling in vaporizers is
mainly caused by two factors: Firstly, the high boiling material in the 1,4-butanediol feed that is not effectively intercepted by existing
filters; secondly, the residue formed by the decomposition of 1,4-butanediol and its impurities during the vaporization process, which
deposits on the surface of the vaporizer tubes and fins, resulting in a decrease in heat transfer efficiency, and the current offline
shutdown cleaning mode seriously affects the continuity of the device. In response to this issue, this study proposes two core
improvement measures: firstly, upgrading the 1,4-butanediol feed filter, replacing the plastic skeleton with a 304 stainless steel
skeleton, and accurately controlling the feed temperature to 45 °C to enhance the retention effect of high boiling materials; Secondly,
optimize the structure of the vaporizer, adjust the assembly direction to install from top to bottom, reduce the width of the fins, and
change the spot welding fixation to steel wire fixation after drilling the inlet fins. The actual application results show that the improved
vaporizer has extended the scaling cycle by more than 60%, reduced offline cleaning frequency by 50%, increased the efficiency of
removing fins by 50%, and effectively ensured the purity of GBL products (>99.7%), significantly improving the continuity and
economy of device operation, providing feasible technical reference for scaling control of similar GBL production devices.

Keywords: 1,4-butanediol; 1,4-butanediol vaporizer; GBL device
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Research Progress on Pyrite-Based Fenton-like Catalysts in Organic Pollutant Treatment

HUANG Xin, NONG Xiyue, HUANG Xvdong, HUANG Yuanyuan, LI Zhongming, HUANG Zaiyin”
School of Chemistry and Chemical Engineering, Guangxi Minzu University, Nanning, Guangxi, 530006, China

Abstract: In recent years, with the acceleration of industrialization, the types and concentrations of organic pollutants in water bodies
have continuously increased, drawing significant attention due to their high toxicity, resistance to degradation, and persistence in the
environment. Pyrite, a naturally occurring iron sulfide mineral that is low-cost and widely available, has shown great potential in the
degradation of organic pollutants. This paper systematically reviews the research progress of pyrite in the treatment of typical organic
pollutants (such as Rhodamine B, carbamazepine, microcystins, tylosin, etc.), with a focus on its catalytic mechanisms, modification

strategies, and potential for practical application.

Keywords: Pyrite; organic pollutants; catalytic degradation; modification technology; water treatment
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Construction of Grassroots Emergency Monitoring Capacity for Sudden Environmental
Pollution Incidents under the New Situation

ZHU Wenyu
Jilin Baishan Ecological Environment Monitoring Center, Baishan, Jilin, 134300, China

Abstract: The rapid development of China's economy and society, industrial progress, and population growth have all caused various
environmental problems, among which the most serious is sudden environmental pollution incidents. This sudden environmental
degradation event often causes significant environmental damage, threatening people's survival and health. Currently, based on the
severe situation of environmental pollution under the new circumstances, the construction of grassroots emergency monitoring
capabilities is particularly important in responding to sudden environmental pollution incidents. The article explores the necessity,
basic principles, and specific framework of building emergency monitoring capabilities at the grassroots level through systematic
research and analysis of the characteristics of sudden environmental pollution incidents and grassroots response mechanisms in the
new situation. The research results indicate that the construction of emergency environmental monitoring capabilities not only needs to
comply with environmental regulations, but also needs to be in line with the actual situation at the grassroots level, emphasizing the
construction concepts of humanization, technology and three dimensionality. At the same time, in order to improve the efficiency of
grassroots emergency monitoring, it is also necessary to attach importance to the key role of comprehensive monitoring technology
and diversified monitoring methods. This research result will have important reference value for the construction of grassroots
emergency monitoring capabilities for sudden environmental pollution incidents in the new situation.

Keywords: sudden environmental pollution incidents; grassroots emergency monitoring; economic and social development;
comprehensive monitoring technology; environmental regulations
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Analysis of Wastewater Treatment Problems in Ecological Environment Protection Projects

LIU Jidong
Emergency Security Center of Liangshan County Maying Town People's Government, Jining, Shandong, 272600, China

Abstract: With the increasing attention of society to environmental pollution issues, the public's attention to sewage treatment is also
gradually rising. In order to reduce the discharge of sewage and avoid the pollution impact of sewage on the water environment, most
cities have actively started to build sewage treatment plants. In recent years, sewage treatment technology has been constantly
developing and advancing, and researchers engaged in related fields have been striving to improve the efficiency and thoroughness of
sewage purification, promoting the continuous improvement of the level of water resource recycling. The article provides a systematic
analysis of sewage treatment technology in ecological environment protection engineering, hoping to provide valuable reference and

inspiration for relevant professionals.

Keywords: ecological environment protection; wastewater treatment; problem analysis
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Analysis of the Effectiveness of Surface Water Heavy Metal Element Spectral Detection
Method in the Treatment of Black and Odorous Water Bodies in Rural Areas

XIE Zhouyang, DING Yongbo
Shaanxi Institute of Engineering Investigation Co., Ltd., Xi'an, Shaanxi, 710000, China

Abstract: Heavy metal pollution in surface water is one of the important factors in the formation of rural black and odorous water
bodies, and has a serious impact on ecological security and residents' health. Spectral detection technology has been widely used in
heavy metal element identification and concentration analysis due to its efficient, non-destructive, and real-time characteristics.
Combining typical rural black and odorous water treatment cases, the specific application of spectral detection in pollution source
tracking, water quality dynamic monitoring, and treatment effect evaluation is analyzed to verify its feasibility and effectiveness in the
treatment process. The results show that spectral detection technology can significantly improve the accuracy and response speed of
water weight and metal monitoring, and provide data support for the optimization of treatment strategies.

Keywords: spectral detection technology; heavy metal elements; surface water; black and odorous water bodies; rural water
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Research Progress on Resource Utilization of Waste Plastic Film

PENG Haoyu *, REN Tiezhen ', ZHANG Jinnihui *, FAN Wei 2, DENG Shuli 3, ZHANG Tingting 3
1. School of Chemical Engineering and Technology, Xinjiang University, Urumgi, Xinjiang, 841000, China
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Abstract: The recycling and treatment of discarded agricultural plastic film is a key link in sustainable agricultural development. It not
only helps alleviate the problem of white pollution, but also promotes the recycling of resources and ecological environment protection.
There are currently two main processing modes based on the degree of impurities contained in recycled plastic film: one is the
high-purity plastic film processing mode, which usually has a purity of over 99% and extremely low impurity content, suitable for
efficient recycling and reuse; Another type is the high impurity plastic film treatment mode, which contains a large amount of
impurities such as straw and sand, and the treatment process is complex and challenging. There is a clear difference in the technical
roadmap between these two modes. The article will systematically analyze the significant differences in technical routes, product
applications, and cost structures among these modes, in order to provide new ideas for the development of waste resource utilization.

Keywords: polyethylene; low temperature decomposition technology; waste plastic film; catalytic pyrolysis; waste resource utilization
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Analysis of High Impact Weather Characteristics and Disaster Risk Assessment during the
Tourism Season in Manzhouli

ZHAO Biying, WANG Haodong
Manzhouli Meteorological Bureau, Manzhouli, Inner Mongolia, 021400, China

Abstract: Safety is a prerequisite for the development of the tourism industry. Conducting analysis on the high impact weather
characteristics and disaster risk assessment of tourism in Manzhouli can promote the improvement of tourism meteorological disaster
prevention capabilities. Based on meteorological observation data and scenic spot monitoring data from 1957 to 2023 in Manzhouli,
frequency statistics and Markov chain probability methods were used for analysis and evaluation. The results show that the hazard
level of heavy rain, rainstorm, strong wind and high temperature in each scenic spot is respectively assessed as heavy, light and heavy
in Guomen scenic spot; The nesting doll scenic area is heavy, light, heavy; Dajuechan Temple: medium, light, medium; Mammoth
Tourist Area medium, light, medium; Hulun Lake Scenic Area is light, medium and light. Based on the analysis and evaluation results,
develop suitable guidelines for tourism meteorological disaster risk prevention in scenic areas, issue tourism meteorological disaster
risk warnings, and provide scientific basis for preventing and mitigating the impact of meteorological disasters on tourism activities.

Keywords: tourism high impact weather; feature analysis; disaster risk; evaluation
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Correct Application of Leaf Structure in Tobacco Leaf Rating in Kele Tobacco Areas

XIONG Ke, LU Yanhong, FAN Zizhong, YANG Binbin, LIN Ting
Liuzhou Cigarette Factory of China Tobacco Guangxi Industry Co., Ltd., Liuzhou, Guangxi, 545000, China

Abstract: Raw material inspection is an important link in the source quality management of cigarette production. Tobacco rating is
one of the core skills in raw material inspection, which can clearly grasp the position, color, and grade of tobacco leaves. Leaf
structure mainly refers to the density of cell arrangement in tobacco leaves, and is also an important reference factor in tobacco leaf
grading. Kele Township, Hezhang County, Bijie City, Guizhou Province is a golden production area for high-grade tobacco leaves.
This article explores the application method of leaf structure in tobacco grading in cola tobacco areas based on national standards
for tobacco, and comprehensively analyzes the influencing factors of each part, in order to select efficient and scientific strategies

and ensure accurate grading.

Keywords: raw material inspection; Kele tobacco areas; tobacco rating
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Suggestions on Strengthening the Construction of Standards and Evaluation System in the
Prepared Dishes Industry

WANG Liyuan, HUANG Lu
Minjian Fuling District Comprehensive No. 1 Branch, Chongging, 404100, China

Abstract: In recent years, the prepared dishes market has flourished. In order to ensure food safety, the country and local governments
have successively introduced relevant policies and regulations, and local governments, industries, and organizations have successively
formulated prepared dishes series standards. However, at present, the standards and quality of the prepared dishes industry are not high,
the coverage is incomplete, there is a lack of international integration, and there is a shortage of talent. The lack of a prepared dishes
evaluation system will also constrain the market promotion and further development of the prepared dishes industry. The article
introduces the current status of standards in the prepared dishes industry, analyzes the existing problems, and proposes corresponding
countermeasures and suggestions, in order to provide reference for the construction of standardization and evaluation systems in the

prepared dishes industry.
Keywords: prepared dishes; standard; evaluation system
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Comprehensive Management of Lake Bay Water Environment Based on Achievable Water Quality

LIU Qinghua, LI Zuoshang, FENG Li, DENG Baisong, HAN Zhenhua, HUANG Luyi
Yangtze Ecology and Environment Co., Ltd., Wuhan, Hubei, 430000, China

Abstract: The management of lake water environment requires systematic measures such as controlling sources and intercepting
pollution, removing internal sources, and ecological restoration. In response to the problem of relying on experience and lacking
quantitative evaluation in the current governance plan, a water quality hydrodynamic model was constructed using MIKE21 for the
inferior Class V water body in Xiangxie Bay, Tangxun Lake, to quantitatively evaluate the water quality target reachability of the
comprehensive governance project. The results showed that after implementing the discharge interception, shoreline remediation,
ecological buffer zone, and water ecological restoration projects, the concentrations of COD, NH5-N, TP and other indicators in the
lake area significantly decreased, and the outlet water quality could stably meet the Class V standard, with a pollutant reduction rate of

over 80%.

Keywords: hydrodynamic model; MIKE21; water quality accessibility; comprehensive governance; Tangxun Lake Xiangxie Bay
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Study on the Impact of Sedimentation in Plain Reservoirs on Hydrological Conditions and
Water Resource Utilization

WANG Hongdong
Tarim River Basin Hotan River Water Conservancy Management Center, Hotan, Xinjiang, 848000, China

Abstract: Plain reservoirs are key infrastructure for regional water resource allocation and regulation, and their water storage capacity is
directly related to water quality, agricultural irrigation, industrial water supply, domestic water use, and ecological environment
maintenance. However, the problem of sedimentation in reservoirs has long existed, affecting the effective utilization of storage capacity,
flood control capabilities, and the degree of sustainable use of water resources. Based on the characteristics of sediment transport and
deposition, this article systematically analyzes the impact of sediment deposition in plain reservoirs on hydrological conditions and water
resource utilization, and provides management suggestions in combination with sedimentation prediction models and control methods.
Research has shown that sedimentation not only leads to a decrease in storage capacity, but also makes water level fluctuations more

severe, and has a direct impact on agricultural irrigation, industrial and domestic water use, and ecological environment water use.
Keywords: reservoir sediment; sedimentation; hydrological impact; impact of water resource utilization
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Research on Flexible Piezoelectric Acoustic Metamaterials

LI Tielian
Shanxi Engineering Vocational College, Taiyuan, Shanxi, 030001, China

Abstract: Acoustic metamaterials have attracted widespread attention due to their significant research significance and application
value in the field of noise reduction technology in China. This study utilized flexible material technology to design and implement a
flexible Helmholtz resonant cavity with an elastic thin film top, and further combined it with piezoelectric materials to construct a
flexible piezoelectric acoustic metamaterial with dual local resonance effects. Establish an acoustic model using COMSOL
Multiphysics simulation software and conduct finite element analysis under different driving voltage conditions. The simulation results
show that under plane wave irradiation, the acoustic metamaterial exhibits significant dual local resonance characteristics, and its
transfer function curve presents two significant resonance peaks. During the process of voltage changing from 0V to 200V, the
frequency of the resonance peak transitions from 734Hz to 838Hz, with a frequency offset of 104Hz, achieving effective control of
mid to low frequency noise. In addition, an acoustic performance experimental platform for piezoelectric acoustic metamaterials was
established to verify the accuracy and reliability of simulation results. The experimental results confirmed that the designed
piezoelectric acoustic metamaterial indeed exhibits dual local resonance effect, and its transfer function curve is highly consistent with
the simulation prediction.

Keywords: flexible acoustic metamaterials; dual local resonance; low frequency noise; noise reduction performance
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HEI AT MR F 5 m Mt G, BT REm, KEE (e TC4) BHAKLFOGHERA LA KT,
FGAE I AR REMERE T SERHRE, REMEERRKATRERERHHG T ARETHOMEST R, SELRE
A XA R S R ARE RO B EIRIE M FIE, FIAR SRR L — TR EM ML P, Amfldhss
MAEKEE TCA e, Am, ATHCEEIRNESMFZRRETCL L2 PHEARENARE A FHBOHRAFXHTL
D, RARETRR I EAHABEKRREESTOARLE AR, KRALEERITHALIRESEMHERRKETCA 52T
R, SATE KA G EAE R GRFGART). $Lh T L R HE 2% B M AR 5 a9 %eh, F87 508 KA B+ 4t A 69
BEMH, AEmERASERtF B RELLRFEFER LS,

[REIRNTCA &4 A A¥MMAE; MAALR, MENF,; HFHE

DOI: 10.33142/nsr.v2i3.17713 FESES: TG444 XERFRIRED: A

Research on the Microstructure and Mechanical Properties of TC4 Produced by Laser Arc
Composite Additive Manufacturing

QIAN Ziyao !, XU Mengchong , LI Wenlong 2, ZHAI Wenzheng *
1. School of Mechanical Science & Engineering, Huazhong University of Science and Technology, Wuhan, Hubei, 430074, China
2. School of Mechanical Engineering, Wuhan University of Science and Technology, Wuhan, Hubei, 430081, China

Abstract: With the increasing demand for high-performance and lightweight materials in high-end manufacturing fields such as
aerospace, titanium alloys (such as TC4) have become popular due to their excellent performance. Traditional manufacturing processes
have limitations in the manufacturing of complex structural components, while additive manufacturing technology provides a new
solution by stacking materials layer by layer. The laser arc composite additive manufacturing technology uses laser assisted arc
additive manufacturing and introduces synchronous rolling technology to further improve the microstructure and mechanical
properties of the material, thereby producing TC4 alloy with excellent comprehensive performance. However, there is still insufficient
research on the application of laser arc composite additive manufacturing technology in TC4 alloy and its impact on the microstructure
and mechanical properties, especially under different process parameters and annealing conditions. The purpose of this study is to
explore the application of laser arc composite additive manufacturing technology in TC4 alloy, analyze the effects of laser mode
(oscillation/pulse), rolling process, and wire feeding speed on material structure and properties before and after annealing, and
investigate the improvement mechanism of annealing treatment on material properties, providing theoretical basis and technical
support for the manufacturing of high-performance titanium alloy parts.
Keywords: TC4 alloy; composite additive manufacturing; microstructure; phase transition mechanism; mechanical properties
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PRV /K SO PE R B B B TR e 77, DRIk
BN hgrEsmr B,

ERZ A ST, TCA(TI-6AI-AV) & 8L o + B 7Y
XA G4, HHAFE SR . WA ENE. Hd, 858
a FEILER, REEHAN TSN ot P8 B FEI
R, REROSI TR B A Wi LAY T A A KAl
R S HARER, TCA 1 B BEARIR 200 882.5°C,
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NTEIRAE SR A & n T 1 2 B 23 P R
MR, JEAEkIk44iE (Additive Manufacturing, AM) R
() JE MR 4 e M RE A SR A 10T S 2 BRI R
JEHERA RSN A AR BT 5 R, HAE AR R R R
FESE R RS, BT, RHT TCA &4
B I R B AR B0 RIRIERL (Laser Powder
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Bed Fusion, LPBF). %7€ M AT (Laser Directed
Energy Deposition, LDED) L J B3 41 Hili (Wire Arc
Additive Manufacturing, WAAM). L, LPBF A K%t
] 74 00 ek 2RI P o FEE A v, P SRAS AN A R ARG AN 2H 21,
MR T B om A, (HELTE AR R, FLis
PRAETF B PECL, ML R, WAAM HAR A H58 R EIE,
AR )N, AHERAE KR S, HABH . PR TE &R
W5, e v Rk S Ak no,

B A Gt G B RS IR, @8 5 AN
Y. P RS BhaE R, BEMAT TC4 HhE4
AR o, o f IR A A A O S
LT AL DTARAI 3 02, AR SRR R bt n [0 28 5L
] 53 I H AU )RR AR AR T T TR 2%
RARIEHEE, AR TS AL LG, A%
B S e, G T E R S B R . AR
[PR=EEg e/ DNCOFER WAL ey AR 2 EAb R T C e
WENEA TGN . R AA R L2 SH00 S i &
Y ZURI: BR B s A, R HESZ BRI 5 1 ReAR AL I
PS8

A EBEWA T B B M 3G T2 S 5GR KA B
SRR TC4 A& R LS T R sem . 38 i fon
YIRS IRPAR L K AE MR, RG T TAF L
SHEM R KR TC4 & & MIHLHA 5 )12 E M REAR
R, JHRER TIIEM TG TS EE.

2 XM RERSIE SR HE

ARSCHTE ) TCA £ 42 18 ok i E & 18 b4 1
IR S E B R T ENT e B S, XHAREEAT T #k
H, AR T A BE T L B AT ZH SR R 0 e R . R T
FEMELN TCA 2241, 1B HAZ 1.2mm, %4 L%
A IR 1R, & ous & &6 Ebr GBIT 3623—
2007 FIEESR . SRR P FH HEASOMRE A 1 A X BRI 1B K A 1
TCA 4k &4 o IR S AREITER A & B i B (A AR S5 AT
S, 45 HN 985+5°C.

*1 FHRABRSELEFRS (W%)

TR | Ti Al \% Fe C N H| O
TC4 3 6.10~ | 4.10~
Bal. 0.10| 0.01 | 0.01 [0.001| 0.10
i 6.13 4.12
TC4-D 592~ | 395~ | < | 0.012~
Bal. 0.0093(0.004|0.097
JRoe 5.93 40 [0.05| 0015

WOG IR SEE R T SE80 = | B0 K 2 A
MEE R ARG %R REOR BRI, B2
PRI R AL 2 B 20 A, HL A 0% 5 F IR IR R A DL
SO T B o SEE0E AR TP AR SR A 99.999% 1)
s, SWMEBEN 17UmIn, SRR TS R 9558
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HILEART 20ppm . FR 45 [F] i e £ 7K VA 15 24255 B DA% Il 56 4R
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5mm J&ME. 100Hz)
kPR O (50 25,
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500mm/min 177E% 5, 220A H| FRGEOE (5mm JRIE.
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(RE S TEI 5 HEAT 2 DR JE il L2 BRaR T AR 2 53R
13 R AT R .
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70/30mol%P (VDF-TrFE) Fii%;R3h71F M8 R &N

L1 S
IAFRFE RS EAFERRER HRREANT EMEMERET, #E #T 835000
QAFRIFEKE BHEAFZEREKER FAGEALMH TG TP, #HiE FT 835000

[BEIRMmACTH (Poly(vinylidene fluoride), PVDF) A A £ RMZ BAACRESTHARLAE, LHRLEZRT NG
vz —, BFEARKGKERENE, EEfFE, ABHiaRE AL (Fast Scanning Calorimetry, FSC) = 4% 49 12 & A= ik & 2t
R R A A S B ) ARG, A TELIL A 70/30 mol% 4y Bk A T M- = A O Bt 4T T FSC 429,

[REiFR kAT h, FRED: B (BALH-ZATH)
DOI: 10.33142/nsr.v2i3.17724 PESES: 0469 XERFRIZAD: A

Study on Isothermal Crystallization and Kinetics of 70/30mol%P(VDF-TrFE) by Fast
Scanning Calorimetry

FENG Xiaowen'?
1. Xinjiang Laboratory of Phase Transitions and Microstructures in Condensed Matters, College of Physical Science and Technology,
Yili Normal University, Yining, Xinjiang, 835000, China
2. Yili Research Center of Green Silicon-based Materials Engineering, College of Physical Science and Technology; Yili Normal
University, Yining, Xinjiang, 835000, China

Abstract: Polyvinylidene fluoride (PVDF) and its copolymers are currently a research hotspot in ferroelectric polymers, and are one of
the most commonly used dielectric materials for high-energy capacitors. They usually have significant ferroelectric and piezoelectric
properties. The controllable temperature and rate of Fast Scanning Calorimetry (FSC) have great advantages in studying the nucleation
and crystallization kinetics of polymers. This article conducted FSC detection on polyvinylidene fluoride trifluoroethylene with a ratio

of 70/30 mol%.

Keywords: ultrafast scanning calorimetry; isothermal crystallization; P(VDF-TrFE)
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B AR A O L TR I S, 2R AR 3 AR
T B FEERE LR G, 1920 fEkEFRERK
AR T WA RN e i) L RE, B OER TR
HLPEFME S, Bk RADRIORT 7t St k4B T2, T
BRE MRS T s B RN RE, 152 2R
B2 )T (R REMT, BWMROESHEGMEA
BERMEL BRI E B, (FHS®AT R Z. &
WF TR II, Us JN— L (1) AR A It B 25 5 15 ) 2k rE PR R R 11
B AH AR, — AN IR AN R R £ S5 M R AR =5 &
J& (Trifluorothylene, TrFE). B (R ZIH-=8 1)

(P(VDF-TrFE)) H =& fhdhity, st (HT). A%
Fi(CL) AMEIEAR (LT B,

LR AR IR 45 S AT A AT AR S 2 R A =
ik (DSC) ML — A2 W AERT, TN EATI4 ik
EERT . ZRFEMERE (DSC) EREMEE A EH
Sy AT T A VR 2 PR, R RLIE I A R R i R

(Fast Scanning Calorimetry, FSC) 3K 7@ iR . B3 B #
ASCRT 42 11 il B R Tl 3 0 A A SR 5 W 0 A% AN 45 ) )
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BHIRKRIMHA, LA L8 712 5T R AR
A4 & i LA /N L GK BITOK RS RG34 51K T
Z IR R, XT3 5 T kb, EE R ML SR
DSC #| FSC i [a] ] 3 I MFD R B B2 /D . @it DTAC
FSC (1 2, A8 H AR 08 7l # B AL A A5 SR
TN AR MR — 25 N AR AT, Schick® T2,
B ML S R B 3 B (Xen-TCG3880), K
H P T R M R R B A, AR I AT R
ik 10°K/s. ASCHIECEE A 70/30mol% ) 5 i 41 £ )75 -
SR KGR S B 1T T FSC R

1 KIGERS

1.1 R

AT FH RS o b o 2 B B R A IR A R AR
i 70/30 mol%P (VDF-TrFE ).

1.2 XWFENREREE

ASCAT FH B R AR AE Schick Fir st
PR A B ARG E B AT R R4 T M
T FSC, AR (AT 42 T PR 3 5 5A 10°K /s; A58 AREs
/& Xensor Integration A 5] 42 7= ] Xen-39470b #&:E5 f 1%
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E RS N P (VDF-TrFE) 70/30mol% ik & B
IR IURL,  HTIRAE O A IR b 0] ) o I A X
SIS A NP R JE A B AU, U FSC_NI FEFr 45
AN 22 5 1 T B U o 6 AN A5 R  I) o A Sz 3 4 4
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2 a5t
B 2 S8 5000K /s [4 45 18 Z XL EE Ay 70/30mol%
VR - =R O R EAT R . R B IRERE
AL FSC LAY fib 75 AH [F] (1 SR B 18] R T+ 2AS 7] 1) S 45
rmim g, SETHEZ 480K FEFEZ 160K DATHFRAI S ARG
FHERFERE (200~470K) £5i5 20s JEF#IR] 160K; f)m
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R RL 22

MEIFATLLE H P (VDF-TrFE) 70/30mol%#E i M 2%
U I FEAE 380K B T AR il U -4 1) 45 v I X #2 3)) 7 390K
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[BEVRSERA—F R MBS 2O ETELE, ARELSEMF LR RS R TCE k&£ EIbMR, AEXLH IR L
CE AWM HE TCAKRS LT T ZMEALFZERNR, FAREREN: RGEL-LAFHELRE (LAM-10) KL S
A e At IS AR s, BRI E R (leor) 1% 9.387x10°A em?, w448 Mm (Ry) &k 7.686X10°Q, & ¥ L4bILIE A4 % 42
B@e ABUHIRAEA ARt A L s A T AUHIKAE, BPALH) T L5t At S Ah A A2 2 ) 558 A .

[REBIR A A3 M4liE; TCA 64 LFEE,; AHE MR
DOI: 10.33142/nsr.v2i3.17712 FESES: TG146 XERFRIRED: A

Research on the Corrosion Resistance of TC4 Alloy in Composite Additive Manufacturing

GAIl Wenzhuo, ZHAI Wenzheng
School of Mechanical Engineering, Huazhong University of Science and Technology, Wuhan, Hubei, 430074, China

Abstract: Titanium alloy is an important metal with a wide range of applications. In order to explore the corrosion resistance of TC4
titanium alloy made by composite additive manufacturing technology, this paper conducted various electrochemical corrosion tests on
TC4 titanium alloy made by different composite additive manufacturing processes. The research results showed that the oscillation
laser rolling high wire feed rate (LAM-10) sample exhibited excellent corrosion resistance, with a corrosion current density (l,y) of
only 9.387x10° A em? and a charge transfer resistance (Rg,) of up to 7.686x10° €, indicating a high stability of its passivation film.
The corrosion resistance of unrolled samples is generally better than that of rolled samples, indicating that the rolling process weakens

the corrosion resistance.

Keywords: composite additive manufacturing; TC4 alloy; electrochemical corrosion; corrosion resistance
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Potential(Vvs.SCE)

-10 -0.5 0.0 05 1.0 15
Current density(A-cm-7)
B 1 TC4 k& E7E 3.5 wit% Nacl i&i& IR 1L Bhzk

NE TR FRISE R HiE T 2% TC4 & 4 & ik
RERIREA, TR AL A B T AT (B 56 1h
HIMEE (ir), BB THR 1. 85RER, LAM-7
I LAM-10 50RF: [ J55 oy F 90 25 P AR, B0 G ol e A 12
M LAM-6 F1 LAM-8 0FF (14 J85 tlus S e e #Lk T 2000
SINTE TC4 G mAfEE L, BT XET

SRR, KW RENS o MFEZESR, "TRER U
RO, T PRI T AR BT o P e o

PR B0 5 Rk BOE X B ot BE IS M i N R 44 . B
MR, 35 Bh TR R il s (HAE S HLHI T
ShAJE PRI b A 3 R . (RO, B
BRI (1 LAM-9. LAM-10) S35 FEA% 7 8 e
TEEPE, IR 22 B 5 TR ik e B BURE A

F1 TCAEKEETE 35W% NaCl iZiE PRy AR RIS R

CPEs

|
CPEa

Rs

Rt
Rat

2 TC4$k&E7E 3.5 Wt% NaCl & B 3 i iK% [

£ 2 TCAYKAETE 3.5 W% NaCl iA3& FiF8 2h RIFEHTE NS E R

FE il Rs (Q) Ci (pF.cm?) n Rf (Q)
LAM-1 1.473 62.52 0.918 545.6
LAM-2 1.097 332.2 0.886 97.52
LAM-3 0.942 268.4 0.891 1420
LAM-4 1.092 296.2 0.878 623
LAM-5 1.023 259.74 0.89 18.12
LAM-6 1.112 44,518 0.841 83.9
LAM-7 1.175 168.2 0.918 1365
LAM-8 1.273 193.08 0.852 432.6
LAM-9 1.141 266.9 0.864 452.6
LAM-10 1.016 232.33 0.925 15.18

£3 TCAHAETE 3.5Wt% NaCl B =8 2h LB &SE R

€=}

FE Cd (pEcm?) Ny Re (O
LAM-1 239.5 0.91 8.078>10"
LAM-2 46.57 0.954 4.35%10*
LAM-3 6393 0.847 8.827>10"
LAM-4 12.36 0.832 2.432x10°
LAM-5 96.102 0.892 2.258x10°
LAM-6 11.322 0.904 2.971>10"
LAM-7 159.8 0.951 2.56%10°
LAM-8 55.969 0.913 470510
LAM-9 39.357 0.899 2.03%10°
LAM-10 45.404 0.906 7.686%10°

P Ecorr/V vs. SCE Icorr/A em’?
LAM-1 -0.595 7.632x10°
LAM-2 -0.665 8.825x10°®
LAM-3 -0.593 9.411x10°
LAM-4 -0.676 1.966>10®
LAM-5 -0.627 2.618x10°®
LAM-6 -0.461 9.694x10°®
LAM-7 -0.623 1.490>10®
LAM-8 -0.434 8.946x10°®
LAM-9 -0.623 1.581>10®
LAM-10 -0.623 9.387x10°

3.2 FEYRBEME T

N FE B I MBI A A PR S SR P BT 2 s S5 e
RS JE AT N HEAT AL . iZHBR T, Ry ORI,
Re M BRI AL RLPE, Ro LG 6% FEFE,  CPE; AN
CPEg 73 AR B A B2 S A R T 5 2 TR R XU
R, M ZView BAFXT BHETIE Bdldt T A 1 HE
BARGERIT3£ 2 M3 3.
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JE§ P A 32 B R T AL N SRR 2, s 2 FLE
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WEE R oK, MR ERE S s LAM-6 iXFEMY Ry 5
AN, TR R S . MIELTEE M 5 m/min (LAM-9)
REE 6m/min (LAM-10) I, Ry HELEE ETb. Fkob
PG WO T2 (LAM-T) M8 T EalEOE T2 (LAM-D,
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18 R BRELHIRES (LAM-3) 327+ 2.7 f55. b4, Fif
BUEZ IR ECRE ne TEELSI AT G AR R AEH B2, R

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



HAFHADIZE 2025 %524 4533
Natural Science Research.2025,2(3)

@'* VISER
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3.3 BRI

% 4 & HE AR AT & A S 13 21 TC4 BK&
S0 K AR, MRS AR BT S ELHE , LAM-8 3R0FF (1) K (H A,
W Z BB E e iR 2T Mz T, 4
kAR R ) LAM-10 KPR A s i K fH, 2Bk
SRS RE

R4 HIERMREMESHEN TC4AEEMKE

e K i
LAM-1 0.87
LAM-2 0.86
LAM-3 0.85
LAM-4 0.87
LAM-5 0.87
LAM-6 0.85
LAM-7 0.9
LAM-8 0.83
LAM-9 0.84
LAM-10 0.92

4 Z5ig

ARSI FL T WOt IR A 1A i T 2% TC4
B Gt JEE v P RE O SE AL, B AR A 2R . SR R UL
BT RME AR ARS8, SR AR L E S5 ™A
BHOT MR R, @ T TE-HA MR N R R,
AR GRS R R T 2S5 S . EELERIT:
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TP e B R

(2) JE LR s rT S e Rase v, AL
i A S R s M YA R S R o IO BB BN 2 11 5
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Uncertainty Assessment of the Calibration Results of the Top Focal Length of Eyeglass Lenses

WANG Lei
Mengcheng County Market Supervision and Inspection Institute, Mengcheng, Anhui, 233500, China

Abstract: This article focuses on the uncertainty evaluation of the calibration results of the top focus of eyeglass lenses. Combining
the measurement principle of the standard focus meter and the value transfer model, a detailed evaluation of the uncertainty
components of Class A and Class B is carried out, and the variance synthesis method is used to calculate the synthesized standard
uncertainty. By analyzing the components of measurement repeatability, standard error, and resolution of focal point score, the
composite standard uncertainty of the top focal point calibration result is obtained to be 0.01 m !, with an effective degree of freedom
of about 50. Further calculation of the expanded uncertainty is 0.03 m ~. The results indicate that under current experimental conditions,
the top focus calibration has high reliability, providing a scientific basis for quality control, production calibration, and standardized

value transmission of eyeglass lenses.

Keywords: eyeglass lenses; top focus; uncertainty; composite standard uncertainty; expand uncertainty
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Analysis and Research on Computer Network Attack and Defense Penetration Technology
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Abstract: With the rapid development of information technology, computer networks have become an essential modern infrastructure.
However, as the scale of the network expands, applications become more complex, network attacks become more frequent, and
security threats intensify. Network attack and defense penetration technology is an important way to ensure network security, involving
analyzing network attack technology, designing defense measures, and implementing penetration testing. The article analyzes the
current mainstream network attack technologies such as DOS/DDOS attacks and Web penetration attacks, explores corresponding
defense and penetration protection technologies, introduces the basic process and methods of penetration testing technology, and
finally looks forward to the challenges and opportunities brought by emerging technologies such as artificial intelligence, cloud
computing, and the Internet of Things to the field of network security, providing theoretical reference and technical guidance for

network security technology research and practice.

Keywords: computer network; network attack technology; penetration protection technology
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Research on the Domestic Replacement Strategy and Path of PLC Equipment in Power

Production Process

CHEN Xiaobo *, SHAO Quan*, ZONG Jiashuai *, YANG Wenhan 2, MI Shangwen 2
1. Benxi Thermal Power Branch of SPIC Northeast Electric Power Co., Ltd., Benxi, Liaoning, 117008, China
2. China Power Investment Northeast Energy Technology Co., Ltd., Shenyang, Liaoning, 110179, China

Abstract: Programmable logic controller (PLC) is the nerve center of power production control system. Currently, more than 80% of
key PLC in Chinese power industry still rely on foreign brands such as Siemens, Schneider, ABB, etc., which poses risks such as
supply chain interruption, network security, and high operation and maintenance costs. With the rapid development of the power
industry and the increasing demand for national information security, the localization replacement of PLC equipment has become a
trend. This article studies the strategies and paths of localization replacement of PLC equipment in the power production process, designs
and develops an automated testing system platform, and realizes the automation testing of PLC products. The research results indicate that
automated testing is feasible. This article provides theoretical support for improving the testing efficiency of programmable logic
controller (PLC) products and reducing maintenance costs. It also guarantees the autonomous controllability of PLC equipment, enhances
the safety and reliability of the power system, and ensures the high-quality development of the power industry.

Keywords: electricity production; PLC; self-developed and controllable

IR

B A ] AT PR, B B A TR
F3AE P R R A 280 S o AR s ) A 0 e
AR ARIE M4 PLC fEK . . AL R
YRR RAE L - SR, K USRI IE 7747 Mk i) i PLC
2% B 1, A7 (i B B 22 4 A R A2 F A IR A
o 75481 EPRIESA T, HEHE PLC &M E =1L & 10 H
B EERS .

1 RAE=S

1.1 PLC & &F1EB A EF=HBIR FER

PLC 4 7E B /1B =i R vh s A vl BRI A e
fEKH) W, PLC RGEFardal sl el sE
BIRe, EKEuET, PLC B&H T/KEEHLALR B
HIFRAS I 7B BRIRAIR, PLC R4 K HIHHAE
R S P R G RIAZ O o IR SR A0 PLC 4%

82

MR EEYE . SR AR SE R T B R

2B E L ATE PLC Bk T R BUANGE 12
MR RS PEITTT B4 % oA /R S5 bR sk S TR
A>T AR B, R AE R LA AN S S ) R e
TG i PR A I BOR | 5838 I AR S AR R 1
an AL, TR T BRI EE S . MR, P PLC
B T H N T N T E RN B R G A i I AR
AEAE I B 7250

1.2 PLC i & E P B K mE I A Pk ik

PLC 545 [ A0 B AT e 22 75 T (K3 Bk o A2 T
[ PLC TEACBEASPERE. A PhUCGHANE . A ESSE
73 T 55 [ R A5G 7K A AR 22 B o R TR A v 7T SE VR VAN
e B IE A T3 T 3 7 BRI BOR AR RS . T
W)Ei, RO E PR AR AN R, AEAE AU
AR B Lo BRFRERG , [RII A1 B i R S I AR S RS

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



HAFHADIZE 2025 %524 4533
Natural Science Research.2025,2(3)

@'* VISER

BT BRI AR A o BEAL, BRiE A RN T8 3 A ) 24 [
P BRI E R R B AT ATk A sh i hlbri £ 2
TR bl g, B PLC B ERRUESRT & MR H 5 4F
M5 T T PR AR . 77 b Bl IR AS 2 e T B P AR,
O BRAE R GG OB A T AOmE 11, w2 T
PLC 1) H E 2 .

1.3 PLC & & E =L B KRS

EEX R BRAR, A SCHEH A B Bt PLC &
AR SRS o TEVIIARY B, T 7RS40 Bh R Gufh /NI H
FHESTEE PLC, BRMHSK. I iz0m iR
GIAKRIT 3 8 ; SRSB4 AR i [ 7 4k
o X—FEFERENB AR A, B8R0
AEFRER BT L EETHERAE RGO A TOIB(E DGR A58
BREOR . AR RO B B AR B ELARRE, BN R
HE 4 G B AT L PLC AR FRvE, HES)E P bRk
EIBRAL, S8 9 AE [ Brobn i i 2 A AEEAL o [FIE nas =k
BEPMA], ESGH S BERG . IR T RS IEREEAY
1 E EAE, MESTEEREF PLC PAlkA 4.

2 PLC I EFEF BRI RE

2.1 MK FE &’

KM Gl — B — ke PLC YERFEFR,
FEALSE BB E R E ™ PLC HIThRESR TS R fE 200,
W P R W AR R R T R R R A s
TVISHERL I BT B BeEa2E), RAR. &
R ST IR RGBS

2.2 REEIKET

PRI 32 F 42 DY J2 43 A ARG oK R T B0t T
TEI . TEAL G Tl R B & A & 2 L FEiR
EEULNEERX=E 3 E, SN B

TPRERE, M EE AR RIS RS

ZAGEI G MIRE A LR X 28 PLC | R4
MELhRVE L, &R BB AR EETRAEL IR S0 5t
— A P LA B S BT RIS R R 5 RS L R Gt
AT 1R .

FHEEHZETNE RGBT — AT, B
EIEHT 6 ULAAEIR T RS T DL RGER, 2R Skt
DARAT 55 T RE BRI 0 B AT 45 RAT Al 5 — R A A% 0
B3 T I HARE I B Z BEE T =B AR E AT A0 ik
T, M EHE AR T PLC WEET 6. 18
A7 WAL DL AT 8 I T LER 0, e 32 2 AR STk S 491
V8 B AR R 0 28 LR T2 R STl M 55
MRS H AR R R A th =B TIFATIZ 4TI 1 PLC
BT AL, IX L2 5 B 0 B AT H 5%k KEh
HARLII AT HUR I HoREE DA B A5 2 I e E 45
Bh = AUEMT T R GORM @R — D m R A S, A
] A8 0 K5 A i ARADL H 52 b T 3 S5 L THD e 26 AT 9 R L

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

DA R T35 A T FO A O P 2

XAy 2 IR I Bt O3 2 — DT IR 1A D sess
BREES PR FFISTIPIRAS ) 53— J7 T A& AR AEA A% A AR T
ARG G IR A4 E SRS F 1 R v] 5
(K1~ 65 7 T FR S

TaEER

| ST ek |

BERE LTINS

MR EEE
[T PRI, IR |
|
EHIRERE
\ PLC I0t&ER \

| 1T 1
{ESEEAEE
!

WAEEE

1 RGERERY

2.3 WHgItT

RO RGN &, PLC & R4
BN B R G = KA O AR o

(1) ZEA IR G RG24 T 78 43 R 3% 5T
A, IR RR TGO AN, HHER% T 2
T HE R AR LR Bl DK B S R 1% B B
FA P NALAZ B ST SR a2 st M e 1) A B B #E E 1
R SRR X P ) S B S A5 02, [ B At 0 2 i
B SR ACE , I L A X AR LS S 52 Bl H 8R4 LR #T
B HAZ ORI 7Ny REH . WAL
Kt TR P s DA B 75 2E S T

(2) PLC il RS A % = B gk 7 145 2 e,
FEIX A P 2k FH )2 [ = st e PLC, AL 543 il
79 NA40O DA K LK210, i 4 s JE 8 — 2EL I >R A 1 2
Pl 1¥ S7-400PLC. R—ME|HmHAC & 7 5280 1/0
BLEL S RHOE A & F g PR, LR T — %
SER AR F o SEAEREUL B R, RS RE IR
Lt SCREAN RIS A PLC SEBILRGE 145 N B A DA S 1) e 5
8, BETTAR R & HL 438 A 1 DL R MR IX P AN J5 T
R .

(BT E RS2 UL PCle S 2R 4 LRl ke 45
1, HIZH T NI AT R ek s R, [FR
454 LabVIEW EBIXE &, Mg — s i B
IREE, IAHEAEM AR, RGP A E

83



@f' VISER

FISRBLRIER - 2025 %523 45334
Natural Science Research.2025,2(3)

A L T RA R AR AR A — RN TR & R B L
IR AR, B SR BB AG g A2 1 7 3 25 PRk b 4%
HENR 5. TESHCEBRER, F R Lk
2R RS MO 5 TS H0n LA, DACR ST AR 7
AFE T2 T B8 B AR s R ED,

ZRAGAE BT I6 Tl LK P9I B B s B 1B L 1)
RAS, A gk 5 B B R AR AR R IR A B, 3T T R
— BN ARNA R, XAMERBS TS TR
g, Zd@HEPATIE N, —EHIRE RGN IR
BA IR

2.4 gt

AT RGRA T 53 R BRI e ¥t AR, A B An i
AT KRR 58 1% T 7 SR Hr . RGEdrt s BT K
DA SR iR A5 — RAIAH S H . fETF R IR 7T, &M
THETEHES Qt, FIHEE MySQL ¥k &, I HitfiBh
Rational Rose 2585 T H R Bh ) KRG A M et T4k .

RGN T RERN 53 P R

RGUE R, A 3845 1 2 0 P AUR & B 7 1H 1)
W2, I e HRIBER A SCThRE, 5940 B 3R Az B
DA S AMLFTH 5 B S B AL & 7E Y, AR IR B R G 22
A DL S AT 4

b 55 R AR T, HAER T BT & SHUIX R DR,
A WA RS IR TI6E, 5 AMEFR IR 2 A DL SE B 4
5 (1 7S T e A0 B e, SR SR A R A% O D RE I
FER &, B REEE 45 H 7e B i M g v 77 o

D SERHGE ] C++All Python YR & i fE 1) 7 207
PASEEL, BdEsbd )2 e MATLAB 513k, AT
WUARHHE 19 SR 23 B LA R PTG S B . A5 B 224,
% ARG REE R Ty REASTHR S B B 25 0 8 DL A R B A

FEHRAE A X AN B IR CAE e JE
ARG HENEA R — MBS, kG BEas T
MRS . B0 20 b DA S P BE VPN S5 N 25, I HLIE SCRFR
TR FTEI LA T IX e T e, BRI R — A 5 B
ENCIEZ

2.5 PLC fEhro HTi0 32

2.5.1 WS

AR GCR AR B SRR, B & LUR
FA B

COWMRAE P Be: P @l S ik Sk /405,
B RIEREAFI PLC 9% LR BLE W FRATINED,
S AR WU 75 SR R ARl 1 BB I BN FH 3 55
Ko FEREIGR I BEIEAS PLC BEAMERESE, stk
UL S Tl o7 F 355

(2) MAAPATI B RGN T 224 b AL
MHAHE 4, i TCPIP Wl 248 T K 2% PLC hifs
T MR ) Lo B AT IR A, 49 22 Hh 2 L

84

SRR, s8R TS e s,

(3) B REMB: PLC #UTIRFEF A2 d, i
it PCle #2201 525350 K R Gk A7 SER B A 4. i E &
SR RITE 2 HE R & IRESE S, PLC KIBMN(G
S S T REFR AR o

(4 Ao Be: MF & H 3RS PLC [
AR, RS, SRR AIRE
Hh 2R B2 2 T AL R 5 3. REER ML LB E b T
B, SR B BRI S 25

(5) WA A B WS RE, R4 H S ER
B EEE . B AT R BE VRN B S B R, SRR
W FTENFS H ThRe, TR A R o

25.2PLC FRbraHT

25.2PLC feksa#r

HEMARF B T 56 &1 PLC PEREVEG AR, %
A Z 0, b R A A% O R L B B N i AR K A 4
AL EERRVERE R YE, RS XS AR o W N 5
WIS AT IS R s AT R e S S S BB T = AL
FIPPAL . eSS e R IX N 2T L, P& =X
iR AR TN e e 7 L ) A N E N ERESS Y i- 4D S
RIPUZ SR OFEAR T LR o

LBL o B o Sl

=1 ntas

I v

WSS | BEERET | EUESS

[ wn

Wt v o

weew
QEEN IR

N e |
| R0
| 600
1 400
2 1200
: | D00
= 80|
£ oe0|
100 |
X |
nt

SO0 1000 1S00 2000 2500 3000 3500

o 837 ims

2 fEWRORE

3 ] 3 P AR A A BRI R e DA S ) T B
IpE o BACTEES TAEE MR U, HEh AT a=a+l X —
BERb TR A IR, SRR UCAT R [R] RARECK 5000
F, DLHORKSHEIN B 251 PLC SERO R TH5AE S5
JITHE B (TR 8] Ji 391 o SRAT RIS RORT A T 45 1438 SRR SR T
HH AR SR A A B, 0E 1T RE A% 2 WL 5 i HhY AN [+) e 6 7E A E
JiHAFAE I ZE 5 o FRFR BT A0 2 s, At AR K
2 Y PR PT AL DO BE » ST IR 5 R (1 S B 55 23 #r
IPAIR

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



HAFHADIZE 2025 %524 4533
Natural Science Research.2025,2(3)

@ VISER

3 PLC FEF B shiL ik B9t 5K}

3.1 PLC BB LMK ENZIt AR

PLC R+ B SR R 58 R 14 A2 SRR FE R i
PR BELE, LRI B T 528 1 B ST &

(1) EREEAERIXE, REITEEE R (ND
JIT i 1 e P RE S SRR AR O RE AR ok FH o 1t
BRARATEA S I RS, iRy,
I BRI 5 B 0, IS HR e IR I 324 Tl
MR 5 TH] ) 1 22 T 3R o SE A 2 2o O 15 1 1 U
HLEK, ZRGEA AN PLC &AM N i S JE T 41
R, 3 B T BRSO R A 5 SR ARG B AR, A
X i B 2 A T RS K B

(2) TERMIFRIX—2TH, T LabVIEW FrEis
RGO E FHENR T 6. T aisl T B
PR T BA, (5 BB i 05 30201 B it TAE,
HETE AT xR B R LA RS B E ) B . RS A
F O IIRERSE TR : 1 PLC i 2% [a] fE %
SRR A BRI S T LU NI AR T DUORS I 2 1 4
P BESSET X I R T AL I S ) g s 9 FLIG B
i 5o R B dh St 4 i LM S 43 5 A B T A L R A
IR 4 B 3 FTs

T & A 1 R G0 DIl &2 sk, AT % AIJAO
R AR PR L R PR Vo0 R B 8 T DA A TV
EREARTIN DI/DO 2 (W28 Thie, Mg PLC BE{FIERE
o 2 00 L YRS (1 AL A AR

THn
AwinThink Lab¥WIEW gl LT
i F
L ~
. e R - &
Wi

b2 L) xa
FLC rLC PLC

3 BHASNRTE

3.2 PLC #& B s LK AR 2

PLC HEF B sl s bR AEAL AR LR RE , B R
DRGSR — B AT AT SE

FEMBRAE R B B, B A B F g R AR R B i A
IR T2, I Bl LabVIEW ¥ & LA R a8 0,
BMEASIER FREBAr PLC Zrh, [RS8 oo i1

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

WIE T AR E E

FEMRRPAT XA B2, LabVIEW R BE 4%
RO NI I DA, 301 A2 B 22 A 22 1 IR E
5, BN ERANG S BRI E S U OGR4
HAEIEN, HHEEEAFEREH AR PLC Mgk
SR I BEAE HLIEIE , LR SR A MR R B A5 TP R &
B BRI . A4 A FXAMEL, WX RG S A%
56 BCEUE BIAE SR BA K 43 B 7 TR G AR S 18T A8 e — 10 1 4R
MRS, Xt e S T AT B R HE | Rk R
I 1 il 2R A B A B ) 2518 5 R SR A 2, JF B R
3% SR IR DL A Ak 1 T AT A2 6

3.3 MIBEZIT RN IR

FRGURH Jenkins FRELEE T & LRI AR B H 3l
RE, BARPAT R T :

(D WEghes: HAIRBITHERA, BEZET
BOBT A g fErE, JF HidB 83 PLC [, idix
SR SR CRUE M IR 5 e % PR Hr— Sk

(2) AR AT P SR EE,  PAtbkEs
UEGRFE B H S5 T Th RE, I ELAERE H 3h A2 5 Ul R s

(3) R BATIRAN AR ZE ], VRS
) 25 I A ) PR AT SR, i T R 2

(4) SRR AR S @l m e R4 8 3)
REBTHMRN G

MR L TH, HsCFrR GRS 775, P ks B
G Sebr i SRR, o E R LEPAT UL DK, [E R
R R NREL . PLC AZMINR RS TARE
KN 4 fior.

............................................................

wx RE
[ @ Jenkins
fupsigm
Mk e EWMR Bt g H s
&% Python+ Pywinauto+ Unittest :? LPTHJES
fRay| o= LR/ BT
1494 Python+ [1 846 L F+Unittest ol iR /RN,
e LabviewsHlink+ T EHl &+ F >

E 4 PLC BHLMARZTETER

ZMARFE & CAREE AR LE. MC. LK &% PLC =
i LA K AutoThink a8 2F 7 TH3kAE T sLbRINF « R4
RERE S FF = P B o LB 37 5

85



@f' VISER

FISRBLRIER - 2025 %523 45334
Natural Science Research.2025,2(3)

(1) B HWEMR: Bhik H AL gE a8 £ X S8 Th ik
HIIRZE G, A A R — A POR S IEE, DAk
W O E AG SR BT A R R A I AR o = 1 DU R B

(2) HHE MRS, SXH—EL N0
BEMIAR =14, AUHCR ISR IR B E R B FE 2
B, HIEATHEERERS CREF IEHA IR

(3) FEREEE RGN, R A28 58 1) B AR VE
SETT R A TH B3R 72 ) AR A, DA SR B0 IE 3738 Th R Al
BEA ThReAE e AP DA R A e M 5 TR BRI o

4 25ig

AW FESREL T LA PLC 77 i B R Xt %
I EBIMIR RS F 6 - % &5 AS B BT GUERCT
ANEEARTT 2, H8 ) Jenkins H5 & 3820 R B 5ROk,
SEPL T AR E Zh AR . 1Z%F & ] A H A R
BT IR B 37 5 A o %1 & B RO $E T+
T PLC 7= b Il 3k 26 J2 7= e A 12 o

PLC ##&HE =& Mg, EB il g 3T
RSB B, . BB BOSE e TR g . SRR TR
PRk 2 AR R, w80 SEELH AR PR AR
PLC ##&MHEFEWE., X—IREFEER. k. BHF
WU P 3 E S, B E= SR E . K
KBEE BRI AN RN, EF= PLC W&E HEE

86

PERE . RTEEPEAN RS 55 7 A 2 E brai st K F, 3R E
AT B o o R B A IR S S ¥

(5% 3]
[1]1# 82,2 D, TWE,% PLC RE = F A K] B
6L % ,2021,42(7):31-36.
[2]F L.+ W B4 AE A3 KR ALK AR 1 Bts A 1)
[ Tk A2 45 B 1k,2022(1):26-29.
[B1E &, T# A, 2#1,% . ® % PLC 7 %t B s L illik & 4t
F & kit 5 I B 21k, 2022,43(5):9-11.
[4]3F A 47,2 4, % & .7 Matlab % %] NI $k 42 % % + 52 9] 52
Bt #k 38 K £ [J]. % N T4 4% ,2006,19(5):35-38.
[5]7#4 # % T labview By B 235 & R 2 & L2 B R 4 [J).
B, F ] %,2020,1(15):32-34.
G A BR/NE (1973—), B, Wik, ATFEHA,
A, AFIREAKRE, ARTH: EFHEA; HL
(1988—), %, Wik, ATFAMEA, A#, HEIRER%
b, #HREFH: A TEEFHN; BRI (1993—), 7,
Rk, ATFAMBEA, &8, AEIE¥K, AKX FTE: B
by HoE (1994—), %, X, AFREA, B+,
FAARFE, #HREAE: Bzl Flx, (1968—),
H, X, AFFEMA, AR, Klwh k¥, HRTH:
B iz,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



Viser Technology Pte. Ltd.

ATIE

195 Pearl's Hill Terrace, #02-41, Singapore 168976
ISSN 3041-0576

EYELS]

www.viserdata.com 9ll7730411057258




