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Innovation and Practice of Isoprene Rubber Inspection Technology

Li Huangun
ID: 441723198509164721

Abstract : Isoprene rubber (IR), a high—performance synthetic rubber, benefits greatly from innovations in quality
inspection technology, which are essential for enhancing product performance. Traditional testing
methods, characterized by low efficiency and insufficient accuracy, fail to meet the demands of
modern production. This study explores rapid detection techniques such as near-infrared spectroscopy
(NIRS) and Raman spectroscopy, along with optimized methods like gas chromatography-mass
spectrometry (GC-MS) and gel permeation chromatography (GPC). These advancements significantly
enhance the efficiency and accuracy of detecting IR molecular structure, crosslink density, and impurity
levels. By integrating online monitoring systems and automated inspection equipment, real-time quality
control during the production process is achieved. Case studies show that the new technology system
has increased detection efficiency by 40 times, reduced the product defect rate by 75%, and yielded
significant economic benefits. The integration of artificial intelligence and big data technologies is
expected to further advance the intelligent inspection of IR.

Keywords : isoprene rubber; C5 petroleum resin; near infrared spectrum; online detection
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Preparation Method of Tar Cracking Catalyst and Its Application in Fuel Cell
Tail Gas Circulation

Yang Yulin
China University of Petroleum (East China), Qingdao, Shandong 266580

Abstract : Tar components in fuel cell tail gas circulation can easily cause carbon deposition and performance
degradation, requiring the construction of a high—temperature catalytic cracking system with high
activity and stability. In this paper, dolomite and olivine are used as supports, and the impregnation—
roasting method is employed to load Ni-Fe-Ce multi-metal components. Additionally, La and W
additives are introduced to adjust the calcination and reduction conditions, forming a MgO-NiO solid
solution structure with high dispersion and thermal stability. The cracking performance test uses toluene
and naphthalene as model compounds to evaluate the effects of temperature, water-to—carbon ratio,
and space velocity on conversion rate and gas production composition. Characterization is combined
to reveal the synergistic mechanism of Fe alleviating Ni sulfur poisoning, Ce stabilizing grain size, and
La inhibiting carbon deposition. In the fuel cell tail gas simulation system, the catalyst achieves a tar
conversion rate of =95%, and the recovered hydrogen-rich gas is reused in the anode, effectively
reducing system carbon deposition and energy loss, and improving overall operating efficiency and
lifetime.

Keywords : tar cracking; Ni-Fe-Ce catalyst; fuel cell; tail gas circulation; sulfur resistance performance
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Differences in mineralization of typical gold deposits in
the Duobaoshan-Heihe area
Yan Baolong'?, Li Guodong™?, Ji Zheyu"?, Hu Lingyun™?, Lin Nan™?"
1.Harbin Natural Resources Comprehensive Survey Center of China Geological Survey, Harbin, Heilongjiang 150086

2. Harbin Black Soil Earth Critical Zone Field Scientific Observation and Research Station of the Ministry of Natural
Resources, Harbin, Heilongjiang 150086

Abstract : The Duobaoshan-Heihe area is rich in gold resources, and studying the differences in mineralization
of typical gold deposits is important for a deeper understanding of regional metallogenic laws and
prospecting. This article provides a detailed analysis of the geological characteristics of typical gold
deposits such as Zhengguang and Sandaowanzi in the region, and deeply explores the differences
in mineralization from the aspects of ore—forming material sources, fluid properties, ore—forming
temperature and pressure, and tectonic control. Through analysis, it aims to provide an important
reference for subsequent gold exploration and metallogenic theory research in the region.

Keywords : Duobaoshan-Heihe area; gold deposits; mineralization; difference
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i E : AR MIOBRIER 0% 3%. 6%. 9%. 12% KiEHEE, HEZBESLRREL (SCC) ittF, HMAE RN,
BRENE. HIEBER28 dBIRYSE, ERRA: HMOBE<6%M, SCCINHERIHEEEXR, B MgOEE
B, VERINEMRENASSEEK; ERERESE, SC64H (MgO 6% ) 3 d. 7 dfl28 d3RE2 A 18.7
MPa. 27.4 MPa#136.4 MPa, BXIi&4H SCO 3 AliRE 23.8%. 7.9% M 8.3%, XEEIFETF MgO B AN 7
EHE MR MgO BERT BiEMRH C-S-HERR; 2 MgOEBE >6%M, I8 Mg(OH). &R EMMAEIESTIEM
BRAR, RmE2E TR, B4 HE, SCOE SC128928 dBIEEM 115 u ¢ BHEES0 u ¢, KA MO
B FEMSkE— i Bk ERMERSE, BRRLER, S, EREARIMHENERREEMNIRET, 6%Mg0
ERENEEEHEBREVENSEIEZE, AXER SCCAEKIITEFNMARME TRILSE,

X 8 | : BEmERL; Sk kFIE; Rzl a4

Research on the Application of Magnesium Oxide Self-Compacting Concrete
in Water Conservancy Projects

Zhu Yizheng
Bengbu Jianghe Water Conservancy Engineering Construction Co., LTD. Bengbu, Anhui 233400

Abstract : In this study, MgO was used to replace 0%, 3%, 6%, 9%, and 12% of cement mass respectively
to prepare self-compacting concrete (SCC) specimens, and their fluidity, setting time, compressive
strength, and 28-day self-shrinkage were tested. The results show that when the MgO dosage is
< 6%, SCC still meets the construction performance requirements. However, with the increase of
MgO dosage, the V-funnel time and setting time are significantly prolonged. In terms of compressive
strength, the SC6 group (MgO 6%) achieved strengths of 18.7 MPa, 27.4 MPa and 36.4 MPa at 3
days, 7 days and 28 days respectively, which were 23.8%, 7.9% and 8.3% higher than those of the
control group SCO respectively. This is mainly attributed to the improvement of interfacial compactness
by the MgO expansion effect and the promotion of C-S-H formation by the MgO activation of slag
activity. When the MgO dosage is greater than 6%, excessive Mg(OH): crystallization leads to an
increase in micro—cracks and insufficient active calcium sources, which instead causes a decrease
in strength. In terms of self-shrinkage, the 28—day self-shrinkage values of SCO to SC12 gradually
decreased from 115 u ¢ to 80 u €, indicating a good coupling between the expansion products of
MgO and the hydration shrinkage of cement-slag, effectively reducing deformation. In conclusion,
under the premise of ensuring construction performance and volume stability, 6%MgO is the optimal
dosage for enhancing compressive strength and reducing self-shrinkage, providing a proportioned
reference for the application of large—volume SCC in water conservancy projects.

Keywords : self-compacting concrete; magnesium oxide; water conservancy projects; crack resistance;
self-contraction
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Experimental Study on the Compressive Properties of Cement-Based- Glass Fiber
Wang Yue
China National Coal Technology and Industry Clean Energy Co., Ltd. Beijing 100020

Abstract : There are few reports on anticorrosion technology of heating network, so it is of practical significance
to study the anticorrosion of heating pipe network. The causes of the corrosion of heating pipe
network are analyzed, the paper studies the formation of scale and sludge, analyzes the causes
of the blockage of equipment and pipelines, and mainly obtains the following research results: (1)
The corrosion causes of the central heating network are obtained, mainly from chemical corrosion,
electrochemical corrosion, chlorine root corrosion, oxygen corrosion and so on. (2) According to the
corrosion reason of the central heating pipe network, the protective measures of the pipe network
corrosion are formulated. (3) The corrosion problem of central heating pipe network is solved
effectively, which brings valuable experience for such project.

Keywords : central heating; pipe network; corrosion; blockage
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Project Cost Risk Management and Its Application in Construction Engineering

Chen Jing
ID: 42102219880727340X

Abstract : This paper systematically expounds the risk of project cost, which is defined as the potential loss
of cost deviation from expectations due to uncertain factors at each stage of the project. It has the
characteristics of objectivity, stages, dynamics and measurability. Emphasize the significance of risk
management in optimizing resource allocation, controlling costs and ensuring returns. The measures
at each stage are clear: In the identification stage, the Delphi method and flowchart method are
used to identify risk sources. In the evaluation stage, a model is constructed by combining fuzzy
comprehensive evaluation and Monte Carlo simulation. Formulate differentiated control plans for
different types of projects such as residential and municipal ones. At the same time, it points out the
existing problems such as the imperfect risk database and the insufficient collaboration among the
participating construction parties, and looks forward to the prospects of promoting the development
of risk management towards intelligence and precision by technologies such as BIM, big data and
blockchain.

Keywords : project cost risk; risk management; risk assessment
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Abstract :

This paper explores the synergy between cost control and technical management in construction

engineering. It outlines the core concepts and theoretical methods of engineering cost control,

emphasizing the impact of construction techniques on costs and key cost management points

across project stages. Collaborative mechanisms, such as the joint review system involving design/

construction teams, technical teams, and cost teams, are introduced. The study analyzes indicators

across economic, technical, and management dimensions, proposes talent development and

organizational structure designs, and discusses approaches to address collaborative challenges.
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Abstract :

The construction of bridge superstructure is a key link to ensure the overall quality and performance

of the bridge, and its construction technology level directly affects the safety and durability of the

project. This article analyzes the common construction techniques around the bridge superstructure,

explores the construction technology process of typical superstructures such as prestressed concrete

box girders, steel box girders, and prefabricated structures. Combined with on-site construction

management experience, several control points and optimization measures are summarized. The

research aims to improve the level of bridge construction technology, promote the standardization and

efficiency of construction management, and provide technical reference and construction guidance for

similar projects.
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quality management

bridge superstructure; construction technology; construction control; prestressed beam;
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Discussion on Tunnel Construction Technology in Fully Weathered Fault
Fracture Zone

Huang Hualong
Zhejiang Jiaotong Hongtu Transportation Construction Co., LTD., HangZhou, Zhejiang 311305

Abstract : The fully weathered fault zone, due to its complex geological conditions and poor stability, has become
a key and difficult area in tunnel construction. This paper, based on engineering practice, analyzes
the geological characteristics and construction risks of the fully weathered fault zone. It discusses
key construction techniques from aspects such as advanced geological prediction, optimization of
support systems, selection of excavation methods, and waterproofing and drainage technologies.
The application effects of these techniques are verified through specific engineering cases to provide
references for similar projects.

Keywords : fully weathered fault; broken zone; tunnel construction; advance forecast; support technology;

excavation method
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Analysis of the Application of Cantilever Bridge Construction Technology in
Bridge Engineering
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Abstract :

Cantilever construction technology is widely applied in long—span bridge projects due to its strong

spanning capacity and good adaptability to terrain. This paper, based on actual engineering cases,

systematically analyzes the application scenarios of technical types such as hanging basket suspension

pouring and cantilever assembly, discusses key technical points such as hanging basket design, linear

control, and closure construction, and proposes countermeasures for difficulties such as safety control and

environmental adaptation during construction, providing references for similar projects.
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control; closure technology

cantilever construction; hanging basket suspension pouring; bridge engineering; linear
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Analysis of Soft Soil Subgrade Treatment Technology in Highway Subgrade
Construction

Liu Shanwu
Zhejiang Jiaotong Hongtu Transportation Construction Co., LTD., Hangzhou, Zhejiang 310000

Abstract : Soft soil roads are characterized by low bearing capacity, high compressibility, and poor permeability.
If not properly handled during highway construction, they can easily lead to problems such as
subgrade settlement and instability, seriously affecting the service life of the highway and driving
safety. This article focuses on the analysis of soft soil subgrade treatment technologies in highway
subgrade construction. Firstly, it elaborates on the characteristics of soft soil subgrades and
their hazards to highway construction. Then, it introduces common soft soil subgrade treatment
technologies, including replacement and filing method, drainage consolidation method, composite
foundation method, reinforcement method, etc., and explains the application of each technology
through specific cases. Finally, it explores the basis for selecting soft soil subgrade treatment
technologies. Finally, the application key points and development trends of soft soil subgrade treatment
technology are summarized, aiming to provide a reference for the treatment of soft soil subgrades in
highway engineering.

Keywords : highway subgrade; soft soil subgrade; processing technology; substitution method;
drainage consolidation method
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Research on Cost Control Strategies in Construction Project Management

Qin Xuging
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Abstract :

In construction project management, cost control is of Paramount importance, as it determines whether

the project can proceed smoothly and achieve economic benefits. Nowadays, the construction industry

is highly competitive. Project managers need to control costs while ensuring the quality of the project is

not compromised. The previous cost control methods often involved post-event accounting and were

unable to effectively monitor and adjust costs during the project process. In recent years, with the

continuous development of information technology and the constant update of management concepts,

there have been an increasing number of new and diverse cost control methods in construction project

management. For this reason, this article will elaborate on the cost control strategies in construction

project management, hoping to provide some effective references for relevant managers.

Keywords :

construction engineering; project management; cost control; strategy research
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Discussion on Highway Bridge Construction Technology Based on Green Concept

Su Zhe
Zhejiang Jiaotong Hongtu Transportation Construction Co., LTD., HangZhou, Zhejiang 311305

Abstract :

With the in—depth advancement of ecological civilization construction, the application of green

concepts in highway bridge construction has become an inevitable trend in the industry's development.

This article focuses on the research of highway bridge construction technology based on the green

concept. It conducts a systematic analysis from three aspects: the core connotation and principles of

green construction, the application of key technologies, and safeguard measures and development

paths. It elaborates on the technical key points in combination with actual engineering cases. The

research aims to provide practical references for the green construction of highway Bridges, promote

energy conservation, environmental protection and sustainable development in the construction

process, and achieve the coordinated progress of engineering construction and ecological protection.

Keywords :

green concept; highway bridge; construction technology; energy conservation and

environmental protection; sustainable development
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Construction Quality Control and Optimization in the Construction of
Expressway Bridges and Tunnels

Sun Heng
Zhejiang Jiaotong Hongtu Transportation Construction Co., LTD., Hangzhou, Zhejiang 311300

Abstract : As a key component of transportation infrastructure, the construction quality of expressway Bridges
and tunnels directly affects driving safety, project lifespan and social and economic benefits. This
paper focuses on the research of quality control and optimization in the construction of expressway
Bridges and tunnels. Firstly, it analyzes the characteristics of bridge and tunnel construction and the
importance of quality control. Then, it discusses the key points of quality control from four dimensions:
construction preparation, key procedures, safety management, and environmental adaptation. It also
explains the specific application by combining engineering cases. Then, optimization strategies are
proposed from four aspects: technology, management, materials, and collaborative mechanisms.
Finally, the practical experience and development direction of quality control and optimization are
summarized to provide references for similar projects.

Keywords : expressway; bridge construction; tunnel construction; quality control; optimization strategy
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Abstract :

Road and bridge engineering is a core component of transportation infrastructure, and its construction

technology level is directly related to the quality, safety and service life of the project. This article

discusses the current situation and development trends of road and bridge construction technology,

analyzes the application status and existing problems of the current mainstream construction

technologies, and elaborates on the direction of technological innovation by combining engineering

cases. Finally, it looks forward to the future development trends of intelligence, greenness and

industrialization. The research aims to provide references for the upgrading of road and bridge

construction technology and promote the industry's development towards high quality and

sustainability.
Keywords :
technological innovation

road and bridge; construction technology; current situation analysis; development trend;
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Abstract :

The cantilever basket construction technology is a key process in highway bridge construction.

With advantages such as light structure, flexible construction, and no interference with traffic under

the bridge, it can adapt to complex terrains and working conditions. It can achieve the segmented

cantilever pouring of Bridges without a large number of temporary supports, significantly improving

construction efficiency and reducing costs. It is widely used in long—span bridge projects. This article

focuses on the cantilever basket technology in highway bridge construction, deeply explores its

application key points and implementation paths, and provides references for similar projects.

Keywords :

highway bridge; construction technology; cantilever hanging basket
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The Application of Budget Estimate Preparation in the Cost Management of
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Abstract :

As a fundamental task in project cost management, the preparation of estimates and budgets can

effectively control project costs and enhance the efficiency of engineering construction through

scientific and reasonable budget preparation. By scientifically and accurately preparing the budget

estimate, project costs can be effectively controlled, resources can be rationally allocated, and the

completion of construction projects on time and to a high standard can be ensured. Budget estimates,

as the foundation of project cost management, are powerful tools for preventing and responding to

cost risks in advance. Based on this, this paper mainly analyzes the application of budget and estimate

preparation in the cost management of construction projects.

Keywords :

budget and estimate preparation; construction engineering; cost management; application
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Quotation Strategies for the Bidding Stage of Pumped Storage
Power Station Construction

Xu Huihui
China Water Conservancy and Hydropower 11th Bureau Engineering Co., LTD., Zhengzhou, Henan 450000

Abstract : As a new type of clean energy storage method, the quotation strategy during the construction
and bidding stages of pumped storage power stations has a direct impact on the project cost and
economic benefits. Based on a comprehensive analysis of the characteristics of pumped storage
power station projects and the bidding environment, this research uses game theory and mathematical
model theory to construct a set of scientific and reasonable construction bidding quotation strategies.
The research results show that this strategy can ensure the profits of enterprises while assisting
bidders in making more accurate and effective decisions, improving the success rate of bidding
and reducing the risks of bidding. In addition, it can also provide decision—-making references for
government regulatory authorities, promote fair competition, and help drive the healthy and rapid
development of the pumped storage power station industry. Overall, the quotation strategy of this
study can provide useful references and strategic guidance for enterprises in this field.

Keywords : pumped storage power station; construction bidding; quotation strategy; game theory;
fair competition
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Research on Preventive Maintenance Technology for Expressway Bridges
Zhang Jianbo
Hebei Expressway Qinshen Expressway Co., Ltd., Qinhuangdao, Hebei 066000

Abstract : To prevent early-stage diseases in expressway bridges and prolong their service life, this article
conducts an in—depth analysis of preventive maintenance construction based on the actual situation
of a specific expressway bridge. After introducing the existing disease problems and their causes, it
proposes targeted construction techniques and preventive maintenance measures for these issues.
These include understanding the bridge's condition, improving the management system, adhering
to routine maintenance, establishing organizational structures, and continuously improving related
databases. Finally, the effectiveness of the bridge maintenance is verified through inspection and
testing, providing a reference for relevant personnel.

Keywords : expressway bridges; bridge maintenance; preventive maintenance
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Discussion on Quality Control of Widening and Splicing Construction of
Expressway Bridges
Chen Liang

Heilongjiang Jiaotou Engineering Supervision Consulting Co., Ltd. Harbin, Heilongjiang 150001

Abstract :

Against the backdrop of increasing traffic volume, widening and splicing of existing highway bridges

has become an important means to improve road capacity. This article takes the quality control of

highway bridge widening and splicing construction as the starting point, and systematically analyzes

it from three aspects: pre construction preparation, key construction link control, quality inspection

and acceptance. Based on this, the main factors and control points that affect splicing quality are

systematically analyzed, and a targeted quality assurance method is proposed, providing reference

for similar projects.
Keywords :

expressway; bridge widening; highway bridge
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Abstract :

This paper outlines the core elements of digital twin technology and its applications and advantages

in the field of environmental protection engineering machinery, particularly in improving equipment

operation and maintenance in wastewater treatment projects. It also covers the characteristics and

failure modes of key components in hydraulic systems, as well as related technologies such as data

fusion algorithms and feature extraction algorithms. The paper emphasizes the importance of cross—

disciplinary collaboration, the restructuring of maintenance procedures, multi-objective optimization

algorithms, and cost analysis in the transformation of hydraulic systems. Additionally, it discusses the

upgrade of risk management systems and the prospects for integrating BIM technology in the future.
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Abstract :

This paper explores the design of non-standard automated machinery, including its characteristics

such as modularity. It outlines the evaluation model elements within the framework of technological

innovation and introduces the semi—automated transformation path and key technical points. The

paper also covers case studies and related technologies, including multi-source information fusion

detection, full automation system upgrades, and automotive parts processing. It highlights the

effectiveness of modular design and intelligent transformation and looks forward to the integration of

digital twins and sustainable design.
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Life Cycle Management of Equipment in the Water Supply Industry:
Operation, Maintenance, and Upkeep

Song Zihao
Changxindian Branch of Beijing Municipal Waterworks Group Co., Ltd. Beijing 102412

Abstract : The whole life cycle management of equipment in the water supply industry integrates loT monitoring,
predictive maintenance, and intelligent repair technologies to establish a closed-loop management
system covering operation, maintenance, and repair, significantly enhancing system reliability and
cost—effectiveness. The study highlights the synergy of standardized processes, life cycle cost (LCC)
models, and data—driven decision—making, while identifying bottlenecks such as data silos, lack of
technical standards, and talent shortages. Future development should focus on intelligence, green
transformation, and collaboration to advance smart water management, providing theoretical and
practical foundations for sustainable industry evolution.

Keywords : life cycle management; EAM; Internet of Things; dynamic adjustment
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Application and Optimization of X-ray Digital Imaging in Non-destructive
Testing of Pressure Vessel Welds

Cai Fulei, Zhu Taoping
Jianglian Heavy Industry Group Co., LTD., Nanchang, Jiangxi 330000

Abstract : With the development of industrial equipment towards higher safety and higher reliability, non—
destructive testing of weld quality in pressure vessels has become particularly important. X-ray
digital imaging technology, as an upgraded solution to traditional radiographic testing, has gradually
become the mainstream method for non—destructive testing of welds, thanks to its advantages of high
resolution, real-time imaging and digital processing. This paper systematically introduces the principle
and equipment composition of X-ray digital imaging technology. Combined with the defect types and
detection requirements of pressure vessel welds, it analyzes the application practice and advantages
of this technology. The technical bottlenecks and optimization strategies existing in current applications
were mainly discussed, and the future development trends of intelligence and standardization were
also prospected. Research shows that the promotion and application of X-ray digital imaging
technology can help improve the efficiency and accuracy of weld detection in pressure vessels and
ensure the safe operation of equipment.

Keywords : pressure vessel; weld seam inspection; X-ray digital imaging; non-destructive testing; technical
optimization
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Abstract :

This paper introduces the classification and principles of mechanical seal technology, discusses

its application in petrochemical equipment, and addresses issues related to industry standards. A

failure mode and effects analysis (FMEA) is used to construct a failure risk model, and Monte Carlo

simulation and other methods are employed to assess the risks. The paper analyzes typical cases

and the impact of various operating conditions on seals, emphasizing the importance of design

improvements, monitoring plans, risk management, and the establishment of maintenance systems.

Keywords :

mechanical seal; petrochemical industry; risk management
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Manufacturing Automation R&D: Synergistic Application of Robot, PLLC and
Servo System

Deng Dafang
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Abstract :

Introduces the principles and synergy of industrial robots, PLC and servo systems, and describes

the progress of municipal engineering automation applications, including rail transit, pipeline corridor

operation and maintenance. It analyses the special technical requirements of municipal engineering and

emphasizes system adaptability and reliability. It also covers manufacturing automation research and

development related technologies and synergistic system key technology paths
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municipal engineering automation; manufacturing automation; system synergy
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Current Situation of Primary Flue Gas Purification Technology for Converter

Abstract :

Keywords :

and Application of Filtration Purification Technology
Liu Xiaoxiong
Shanxi Coking Group Co., Ltd., Linfen, Shanxi 041600

In view of the serious pollution of primary flue gas in the process of converter steelmaking in the
iron and steel industry, and the limitations of traditional purification technology such as high energy
consumption and low efficiency of gas recovery, this study is based on the characteristics of the
primary flue gas of converter which is high temperature, dusty, complicated in composition, and rich
in recoverable gas as well as its hazards to the environment and human health, and it systematically
analyses the present situation of the current purification technology of primary flue gas of converter
and discusses the application of the filtration and purification technology in the primary flue gas of
converter in—depth. The application of filtration purification technology in the primary flue gas of
converter is discussed in depth. It is found that the traditional purification technologies, such as wet,
semi-dry and dry, have their own advantages and disadvantages in practical application, and it
is difficult to fully meet the current stringent environmental protection standards and the demand of
energy saving and emission reduction of enterprises, while the filtration purification technology, by
virtue of its high efficiency of dedusting, adaptability and other advantages, has shown significant
potential in the field of converter flue gas purification. Through the analysis, the article aims to provide a
reference basis for steel enterprises to choose scientific and reasonable flue gas purification solutions,
help the steel industry to reduce pollutant emissions, achieve green and low-carbon development,
and reduce the threat of the primary flue gas of the converter to the ecological environment and public
health.

primary flue gas of converter; purification technology; filtration purification; bag de-
dusting; ceramic filter tube de-dusting
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Innovation in Production Management under the Smart
Manufacturing Model of Power Terminals
Ji Qing
Shenzhen Guodian Technology and Communication Co., Ltd., Shenzhen, Guangdong 518100

Abstract : In the current era of rapid technological development, the smart manufacturing model of power
terminals has gradually become an important trend in the development of the power industry. This
study focuses on production management innovation under this model, aiming to explore innovative
production management methods to improve the efficiency, quality, and competitiveness of power
terminal production. Firstly, it analyzes its characteristics and advantages, such as high automation,
intelligence, and data—driven capabilities. Then, it examines the challenges faced by production
management under this model, including issues such as production process optimization, personnel skill
upgrading, and equipment maintenance management. Through a combination of practical case studies
and theoretical research, a series of innovative strategies are proposed, including intelligent production
planning and scheduling, digital quality management, strengthening supply chain collaboration, and
innovative talent training models. The research shows that implementing these strategies can improve
the overall efficiency of power terminal production, reduce costs, and enhance the enterprise's ability to
respond to market changes. This article provides valuable references for power terminal manufacturing
enterprises to achieve production management transformation and upgrading under the smart
manufacturing model.

Keywords : power terminal; smart manufacturing model; production management innovation
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Research on the Hardware Development of Smart T'Vs Based
on Artificial Intelligence

Yu Yanfei
Shenzhen Skyworth—-RGB Electronic Co., Ltd., Shenzhen, Guangdong 518057

Abstract :

With the development of artificial intelligence technology, its application in the consumer electronics

field is gradually expanding, and smart TVs are evolving towards intelligence, personalization, and

friendly interaction. This article focuses on the research of smart TV hardware development based

on artificial intelligence. Firstly, it expounds on the significance and prospects of artificial intelligence

enabling the development of smart TV hardware. Then, it analyzes the key technical challenges of

current smart TV hardware in Al integration, such as Al chip selection and customization, multimodal

interactive hardware module optimization, and adaptive design of hardware architecture for Al

algorithms. Subsequently, hardware development strategies and solutions are proposed for these

challenges, including dedicated hardware acceleration solutions, intelligent interactive hardware

system construction, and Al hardware resource scheduling mechanisms. Finally, key technologies are

prospected, and the future development trend of artificial intelligence smart TV hardware is discussed,

providing references for related research and industrial practice.

Keywords :

artificial intelligence; smart TV; hardware development
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Abstract :

In the increasingly competitive manufacturing industry today, equipment manufacturing enterprises

face multiple challenges such as improving production efficiency, reducing costs, and enhancing

product quality. Lean production, as a production method that aims to minimize the resources

occupied by enterprise production and reduce enterprise management and operating costs, has been

widely used in equipment manufacturing enterprises. At the same time, intelligent innovation, with its

advanced information technology and intelligent means, has brought new opportunities and vitality to

the development of enterprises. This article explores the integration of lean production and intelligent

innovation in equipment manufacturing enterprises, analyzes the necessity and feasibility of their

integration, elaborates on specific paths and strategies for integration, and verifies the effectiveness of

the integration through practical cases. It aims to provide useful references for equipment manufacturing

enterprises to achieve sustainable development.

Keywords :

equipment manufacturing enterprise; lean production; intelligent innovation
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Abstract :

This article focuses on the government procurement and engineering bidding. It introduces relevant

laws and regulations, analyzes the standardization of procurement procedures, and highlights existing

issues. The article also outlines the regulatory responsibilities of departments such as the Housing

and Urban—Rural Development Bureau and the Finance Bureau, and discusses the effectiveness of

applications like the credit management platform. Additionally, it mentions innovative measures, such

as cross-regional bid evaluation cooperation, and various methods to enhance compliance. Finally, it

emphasizes the direction for further development.
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Abstract :

This article introduces various types and principles of non—-destructive testing technologies, such

as infrared thermal imaging and ultrasonic testing. It discusses their application in the performance

evaluation of electromechanical equipment, including error analysis and calibration strategies for air

conditioning compressor test benches. The article also highlights the advantages of vibration analysis,

the full lifecycle cost model, and the future development direction of intelligent testing systems.
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Abstract :

Electrical automation programming covers core technologies such as PLC and SCADA, and plays

a key role in the industrial control application of intelligent manufacturing. This includes aspects

such as hierarchical control architecture, production line control, energy conservation and efficiency

improvement, while also facing challenges such as safety, standards, and talents. Technological

evolution drives industrial development, and the construction of an open—source ecosystem is also

very important.
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Abstract :

This paper highlights the importance and multidimensional nature of medical data quality, outlines

the architecture and implementation paths of hospital data governance systems, including metadata

management. It also discusses the role of technologies such as natural language processing in data

quality control, as well as various quality control models and mechanisms. The paper emphasizes

the effectiveness of strategies based on governance frameworks and looks ahead to future

developments.
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Research on Integrated Technology of Water Environment Restoration and
Sewage Treatment in Mining Areas

Zheng Lihui

China Municipal Engineering Northwest Design and Research Institute Co., Ltd. Fuzhou Branch, Fuzhou, Fujian
350001

Abstract : The water environment in mining areas is affected by the exploitation of mineral resources, and
there are complex pollution problems such as excessive heavy metals and acidification. In particular,
manganese pollution has become a difficult point in the treatment of water environment in mining
areas due to its difficult degradation and high toxicity. This article takes a certain iron ore mining
area in southern China as the research object, and proposes comprehensive ecological restoration
measures and an integrated technical solution for wastewater "lime neutralization+manganese
removal reaction+manganese removal filtration+special resin adsorption" to address the ecological
environment problems and excessive manganese content in the mine. Practice has shown that this
integrated technology can reduce manganese concentration to within 0.1mg/L and achieve stable
and compliant emissions. The purpose of this study is to provide technical references for ecological
environment restoration in mining areas and deep treatment of high concentration manganese
containing wastewater.

Keywords : mining area water environment; manganese pollution control; integrated technology;
heavy metal removal; iron ore wastewater
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Exploration of Issues Related to Empty Vehicle Allocation in China Railway
Special Cargo Logistics Co., Ltd.

Guan Wei
China Railway Special Cargo Logistics Co., Ltd., Beijing 100000

Abstract : With the introduction of the national "Highway to Railway" action plan and the "Dual Carbon" goals,
the use of railway transportation for commercial vehicle transportation and cold chain logistics has
become one of the important trends for future development. Railway commercial vehicle transportation
and cold chain logistics are among the significant modes of special cargo transportation in China.
To further reduce the transportation cost of special cargo by railway and optimize the empty car
allocation plan for dedicated railway commercial vehicle transport cars (JSQ cars) and refrigerated
cargo transport cars (B-type cars), this paper analyzes the influencing factors of empty car allocation
for these two types of cars. The analysis is based on the current situation of commercial vehicle
transportation and cold chain logistics in China, as well as the status of empty car allocation for JSQ
and B-type cars. The influencing factors are examined from various aspects, including transportation
demand, transportation time, vehicle equipment, transportation route, empty car grade, peak and
off-peak seasons, number of marshaled cars, vehicle maintenance operations, and refueling of
refrigerated cars. This paper provides necessary theoretical support for scientifically developing empty
car allocation plans.

Keywords : railway commercial vehicle transportation; railway cold chain logistics; empty car
allocation; transportation demand; transportation route
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