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Development and Experimental Verification of the Automatic Anchoring
Control System for Anchor Trolley
Gu Songlin

Epiroc (Nanjing) Construction & Mining Equipment Co. Ltd. Nanjing, Jiangsu 210000

Abstract :

With the rapid development of mining and tunnel engineering, anchor bolt support, as an effective

reinforcement method, plays a significant role in ensuring engineering safety. However, traditional

anchor bolt support operations rely on manual operations, which have problems such as inaccurate

anchoring positions, low operation efficiency, and high labor intensity. To address these issues, this

paper proposes an automatic anchoring control system for anchor bolt trolleys, aiming to achieve

the automation and intelligence of anchor bolt support operations. This system integrates advanced

automatic control technology, sensor technology and data fusion technology, capable of automatically

calculating anchoring parameters, controlling the movement of the robotic arm, and monitoring the

operation status in real time. Through experimental verification, this system demonstrates excellent

control performance and operational efficiency, and has broad application prospects.
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Study on the Method and Device for Online Detection of Moisture
Content of Belt Conveyor Material

Li Chenxi
Zhongye Changtian (Changsha) Intelligent Technology Co., LTD., Changsha, Hunan 414000

Abstract : To address challenges in existing belt conveyor moisture detection technologies—including insufficient
depth of detection, sensitivity to environmental interference, and complex calibration requirements—
this study proposes an online moisture detection method integrating weighing and non—contact image
analysis. By establishing a real-time model linking material volume with weight data and employing
advanced image processing algorithms for precise surface morphology analysis, we developed a
novel integrated system combining a weighing unit with laser vision inspection. Experimental results
demonstrate that this approach achieves accurate measurement of total material layer moisture
content, demonstrates 30% enhanced anti—interference capability, and shows 80% improved
calibration efficiency, providing an efficient solution for real-time moisture monitoring in industrial
production processes.

Keywords : belt conveyor; moisture content; online detection; image processing; non-contact measurement
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Risk Analysis and Safety Measures of Polypropylene Production Process

Liu Yong
Shaanxi Yulin Energy and Chemical Co., LTD., Yulin, Shaanxi 718500

Abstract :

As one of the five major general-purpose plastics, polypropylene production processes carry

significant inherent risks. In light of frequent safety incidents in recent years within polypropylene facilities,

this study initiates with a risk analysis of polypropylene manufacturing processes. It systematically

identifies primary risks across four dimensions: raw materials, reaction processes, electrostatic and

dust hazards, and equipment/piping systems. Based on this analysis, targeted safety measures are

proposed covering process parameter control, explosion—proofing and anti-static solutions, safety

design, automated control systems, personnel management, contractor oversight, and environmental

facility regulation. These practical and feasible measures provide actionable references for achieving

intrinsic safety in polypropylene plant operations.

Keywords :

polypropylene; production processes; risk analysis; safety measures
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Research on the Influencing Factors of Gearbox Bearing Failure

Luan Bohan
Nanjing High-Speed Gear Manufacturing Co., LTD., Nanjing, Jiangsu 210000

Abstract : This paper aims to deeply explore the influencing factors of gearbox bearing failure. Through a
detailed analysis of the basic principles of bearing failure, including the classification of failure modes,
the mechanisms of wear, fatigue and fracture, as well as the relationship between load, stress and
life, it lays a theoretical foundation for the subsequent exploration of failure causes. Furthermore, the
article systematically analyzes various influencing factors that lead to the failure of gearbox bearings,
covering aspects such as bearing selection and configuration in design factors, structural design and
load distribution, material properties and manufacturing defects in materials and manufacturing quality,
as well as load variations, temperature, lubrication and corrosive environments in working conditions.
Based on this, the article proposes targeted prevention strategies and maintenance practices, covering
aspects such as design optimization, material and process improvement, lubrication and cooling
system optimization, as well as predictive maintenance and condition monitoring.

Keywords : gearbox bearing; failure analysis; influencing factors; preventive strategy; maintenance
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Refined Management Methods and Practical Applications
for Mechanical and Electrical Installation Projects
Sun Jian', Ding Guoxiang?, Ma Qiang?
1.Qingdao Yutong Fire Protection Technology Co., LTD, Qingdao, Shandong 266000
2.Qingdao Baoli Construction Group Co., LTD, Qingdao, Shandong 266000

Abstract : With the acceleration of industrialization and urbanization in China, the importance of mechanical and
electrical installation projects in various types of engineering construction has become increasingly
prominent. This article focuses on conducting in—depth research on the refined management methods
and practical applications of mechanical and electrical installation projects. Firstly, it expounds the
significant importance of refined management in mechanical and electrical installation projects. It helps to
improve project quality, reduce costs, shorten the construction period and enhance the competitiveness
of enterprises. Then, a detailed analysis was conducted on the specific methods of refined management,
covering multiple key links such as pre—planning, construction organization, quality control, safety
management, and cost accounting. Based on actual cases, the specific practical application of these
methods in the mechanical and electrical installation projects related to electrical machinery was
discussed, and the experiences and lessons learned in the practical process were summarized. Through
research, it has been found that effective refined management can significantly enhance the overall
benefits and management level of mechanical and electrical installation projects, create greater value for
enterprises, and also provide strong support for the sustainable development of the industry.

Keywords : mechanical and electrical installation project; refined management; electrical machinery;
practical application; management efficiency
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Construction of a Preventive Maintenance System for Key Processing
Equipment of Gearboxes (Such as Gear Hobbing Machines
and Gear Grinding Machines)

Zhu Mengzhuang
Nanjing High Precision Gear Group Co., LTD., Nanjing, Jiangsu 210000

Abstract : With the rapid development of modern industrial technology, gearboxes, as core transmission
components in mechanical equipment, their processing accuracy and operational stability directly affect
the efficiency and quality of the entire production line. As key processing equipment for gearboxes,
the construction of a preventive maintenance system for gear hobbing machines and gear grinding
machines is particularly important. This article aims to explore the preventive maintenance strategies
for key processing equipment of gearboxes. By analyzing the working principles, characteristics,
and common failure modes of gear hobbing machines and gear grinding machines, a scientific and
systematic construction plan for the preventive maintenance system is proposed. This plan covers
multiple aspects such as the formulation of equipment maintenance standards, the training and
capacity enhancement of maintenance teams, and the allocation and optimization of maintenance
resources, aiming to improve the reliability and service life of equipment, reduce failure rates and
maintenance costs.

Keywords : gearbox; key processing equipment; preventive maintenance; gear hobbing machine; gear

grinding machine
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Common Failure Modes and Repair Processes in Gearbox Maintenance
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Abstract :

As a key transmission component in mechanical equipment, the operating condition of the gearbox

directly affects the performance and service life of the entire equipment. This article aims to explore the

common failure modes and repair processes in gearbox maintenance. Through the analysis of typical

failure modes such as wear and fatigue failure, lubrication failure, and material and heat treatment

failure, the internal mechanisms and external manifestations of the failure modes are revealed.

Furthermore, the article elaborates in detail on various factors influencing these failure modes, including

load and stress distribution, installation and alignment errors, as well as environmental factors, etc. In

terms of repair processes, this paper introduces various methods such as mechanical repair, surface

treatment repair, and internal structure repair, and puts forward corresponding repair suggestions for

different failure modes.
Keywords :
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Analysis of Common Failure Modes of Gearboxes and Research
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As a key transmission component in mechanical equipment, the stable operation of gearboxes is
crucial to the overall performance of the equipment. This article aims to comprehensively analyze the
common failure modes of gearboxes and explore the corresponding preventive measures. Through in—
depth research on key issues such as tooth surface wear, pitting, gear fracture, deformation, bearing
failure, shaft damage and seal failure, the causes of these failure modes and their impact on the
performance of gearboxes have been revealed. Furthermore, the article explores a variety of detection
and diagnostic techniques, including acoustic emission detection, vibration analysis, temperature
monitoring, infrared thermal imaging, oil analysis, and particle monitoring, etc. In terms of preventive
measures, this paper proposes strategies in multiple aspects such as design optimization, quality
control of processing and assembly, upgrading and maintenance of lubrication systems, as well as
adjustment and control of working conditions, with the aim of enhancing the reliability and service life
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Research on Continuous Spiral Path Planning Algorithm
for Concrete 3D Printing

Liu Jiazheng
Jiangsu Provincial Transportation Engineering Bureau, Nanjing, Jiangsu 210000

Abstract : 3D printing technology, as an emerging digital construction technology, combines computer technology,
numerical control technology and material forming technology. Based on digital model files, it uses
powdery metals or plastics and other bondable materials to construct objects layer by layer through
printing. Due to the mismatch between the characteristics of concrete materials, the functions of the
hardware platform and the resin printing process, the printed components may have problems such as
incomplete filling and underfilling. This paper studies the path planning algorithm suitable for 3D printing
of concrete in light of the characteristics of the printing materials.

Keywords : 3D printing technology; underfilling; path planning algorithm
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Design and Implementation of Power Dispatching Automation
System Based on Intelligent Technology

/hao Fangyuan

Jiangsu Power Information Technology Co., Ltd., Nanjing, Jiangsu 210098

Abstract :

This article explores the power dispatching automation system based on intelligent technology,

focusing on analyzing its core value, key design elements, and implementation pathways. The system

integrates big data analysis, artificial intelligence algorithms, and real-time monitoring technology to

form a complete architecture consisting of four functional modules: data collection, load forecasting,

optimized dispatching, and human—computer interaction. The design emphasizes the enhancement of

safety security and the reduction of failure probability. By adopting intelligent forecasting and dynamic

optimization, it effectively improves the stability, economy, and response efficiency of grid operation,

providing technical support for the intelligent upgrade of modern power systems.

Keywords :

intelligent technology; power dispatching; automation system; design and implementation
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Research on the Application of Low-temperature Condensation Technology
in VOC Reduction of Oil Storage and Transportation Systems

Sun Jian
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Abstract :

Keywords :

This paper studies the application of low—temperature condensation technology in reducing VOCs
emissions from oil storage and transportation systems. The generation mechanism and emission
characteristics of VOCs during the storage and transportation of oil products were analyzed, and
the principle, process flow and key equipment of low—temperature condensation technology were
expounded. Research shows that low-temperature condensation technology converts VOCs from
the gas phase to the liquid phase by reducing the temperature, and it has advantages such as high
recovery efficiency, low energy consumption and strong adaptability. Differentiated process schemes
were proposed for different storage and transportation links, and the application effects were verified
through engineering examples. By adopting the optimized system, both the VOCs reduction rate and
the oil and gas conversion rate are relatively high, presenting significant environmental benefits and
economic value. This article also explores the coupled application of low—temperature condensation
technology and other treatment technologies, providing a new idea for the comprehensive
management of VOCs in oil storage and transportation systems.

low-temperature condensation technology; oil storage and transportation system; volatile
organic compounds (vocs); emission reduction
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Analysis of Network Security System of Intelligent Building System
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Abstract :

With the rapid development and widespread application of intelligent building systems, cybersecurity

challenges have become increasingly prominent. This paper analyzes the characteristics of intelligent

building systems and examines the cybersecurity threats they face, highlighting the necessity of

establishing a cybersecurity framework for these systems. Building on this foundation, it proposes

strategies to construct a cybersecurity system for intelligent building systems from three perspectives:

technology, management, and legal regulations. These strategies aim to provide practical references

for ensuring the secure operation of intelligent building systems.

Keywords :

intelligent building systems; cybersecurity; security framework; security strategies
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Multi-modal Interaction and Semantic Integration
-An Innovative Technical Path for Cross-modal
Information Fusion in Large Models

Li Shaohua, Zhang Zheng
Engineering University of the People's Armed Police Force of China, Xi 'an, Shaanxi 710000

Abstract : In the real world, humans obtain information through multiple senses such as vision, hearing, and
touch. Different modalities of information complement and verify each other, helping people understand
and perceive the world. The cross—modal fusion of large models in artificial intelligence can effectively
enhance the ability to understand and process complex information, bringing artificial intelligence closer
to human intelligence levels. This research comprehensively employs methods such as literature review,
case analysis, and comparative study to explore innovative technologies for cross—modal information
fusion in large models. It proposes technical paths including the acquisition and preprocessing of multi—
modal data, the design of multi-modal interaction model architectures, the training and inference
mechanisms of multi-modal interaction, semantic understanding and analysis techniques, language
alignment and fusion techniques, and knowledge graphs and semantic integration. These provide new
ideas and directions for large models to achieve multi-modal interaction and semantic integration in
cross—modal information fusion.

Keywords : large models; artificial intelligence; cross—-modal; information fusion; innovative technologies
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Analysis of the Application and Ecological Benefits
of Rain Gardens in Municipal Landscapes
Su Haiyang
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Abstract :

Rain gardens, as a low—impact development (LID) technology, have significant ecological benefits

and application value in municipal landscapes. This article explores the role of rain gardens in

urban rainwater management, landscape beadutification and ecological environment improvement

by analyzing their design principles, functional features and practical cases. Studies show that rain

gardens can effectively reduce surface runoff, purify rainwater pollutants, alleviate the urban heat

island effect, and at the same time provide habitats for urban biodiversity. Based on domestic and

international practices, this paper puts forward suggestions for optimizing the design of rain gardens,

with the aim of providing references for the sustainable development of municipal landscapes in China.
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management

rain garden; municipal landscape; ecological benefits; low-impact development; rainwater
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Abstract :

As the digital transformation of the power industry accelerates, mobile operation terminals have

become a key tool for enhancing the efficiency of power marketing. Power marketing faces significant

challenges, including extensive service coverage, large on-site operations, and high demands for

real-time performance. There is an urgent need to leverage mobile technology to optimize business

processes. This paper highlights the efficiency gains and service improvements achieved by mobile

operation terminals through features such as real-time data queries, business process tracking, and

mobile services. It addresses the bottlenecks in terminal promotion, such as limited financial investment,

lagging institutional support, and insufficient information collaboration, by proposing scenario—based

deployment methods. These methods aim to accelerate the integration of mobile operation terminals

into business operations, which is crucial for rebuilding the power marketing service system and

supporting the upgrade of customer demand response.

Keywords :

mobile operation terminal; power marketing; business scenario; application
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