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Research on the Application of Intelligent Technology in
Coal Mines in Mechanical Engineering Automation

Hongfei Ren
Xinjiang Tianshun Mining Co., Ltd., Jizhong Energy Fengfeng Group, Handan, Hebei, 056000, China

Abstract

The safety production and efficient mining of coal mines are the core issues of the national energy strategy, and the traditional
operation mode is limited by bottlenecks such as complex geological environment, high personnel safety risks, and low production
efficiency. Intelligent technologies such as artificial intelligence, the Internet of Things, big data, and robotics are deeply integrated
into the field of mechanical engineering automation, providing a revolutionary path for the transformation and upgrading of the coal
mining industry. This article deeply analyzes the core components of intelligent technology in coal mines, elaborates on the basic
theory and key technical system of mechanical engineering automation technology in coal mine scenarios, and focuses on exploring
the innovative applications and significant achievements of intelligent technology in core links such as mining machinery automation,
coal flow transportation system intelligence, electromechanical equipment intelligent monitoring and diagnosis, mine safety assurance
system automation, mining robots, and unmanned operation in fully mechanized mining faces.

Keywords

coal mining industry; mechanical engineering automation; intelligent technology
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Application Research of On-line Monitoring System for
Hot Rolling Equipment in Aluminum Processing

Jinwei Ma
Henan Zhongfu High Precision Aluminum Materials Co., Ltd., Gongyi, Henan, 451200, China

Abstract

As the core equipment for producing high-end aluminum alloy materials, hot rolling mills’ operational stability directly determines
product quality, production efficiency, and maintenance costs. Traditional operation and maintenance models relying on manual
inspections suffer from delayed responses, weak fault prediction capabilities, and high labor costs, making them incompatible
with the intelligent production demands of modern aluminum processing enterprises. The online monitoring system, based on data
acquisition, intelligent analysis, and visualization technologies, enables real-time monitoring of core parameters, abnormality alerts,
and fault traceability for hot rolling equipment. This provides technical support for transitioning equipment maintenance from “reactive
repair” to “proactive maintenance.” Combining the operational characteristics of hot rolling equipment, this paper elaborates on
the core architecture and key technologies of the online monitoring system. Through practical application cases, it validates system
performance, analyzes existing issues, and proposes optimization directions, offering references for intelligent operation and
maintenance upgrades in the aluminum processing industry.

Keywords

hot rolling equipment; online monitoring system; intelligent operation and maintenance; fault warning
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Exploring the Current Development and Future Trends of
Mechanical Manufacturing Specialization

Leying Jiang Tingtin Guo
Shandong Lutong Heavy Industry Machinery Co., Ltd., Jinan, Shandong, 250000, China

Abstract

Mechanical manufacturing plays a pivotal supporting role in China’s industrial system, where the enhancement of professional
capabilities is closely linked to the overall competitiveness of the manufacturing sector. While China has made significant progress in
numerical control technology, automated production lines, and high-precision machining, it still faces practical challenges including
rapid technological updates, a shortage of high-level talent, and insufficient multidisciplinary collaboration. This paper, grounded in
industry practices, explores integration pathways for key technologies such as artificial intelligence, the Internet of Things, digital
twins, and green design, with a focus on intelligentization and green transformation. It analyzes major factors influencing professional
development from three perspectives: innovative technologies, market demands, and policy environments. Finally, the paper proposes
countermeasures and recommendations for strengthening core technology breakthroughs, deepening industry-education integration,
and improving green manufacturing standards, aiming to provide references for the sustainable development and industrial upgrading
of mechanical manufacturing specialization.

Keywords
mechanical manufacturing; professional development; intelligent manufacturing; green manufacturing; talent cultivation;
development trends
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Research on Fault Diagnosis and Prediction of Intelligent
Operation and Maintenance of Low Voltage Distribution
System in Railway Transportation

Yi Yang
Chongqing Rail Transit Operation Co., Ltd., Liangjiang New Area, Chongqing, 401120, China

Abstract

The low-voltage power distribution system of rail transit constitutes a critical foundation for the safe and stable operation of
urban rail transit,and its operating condition is directly related to the reliability of power supply and the service performance of
stations,sections,and auxiliary facilities.With the continuous expansion of rail transit networks and the increase in operational
intensity,traditional operation and maintenance modes dominated by manual inspection and post-event handling have gradually
revealed limitations in fault identification timeliness,risk anticipation capability,and refined management level.Focusing on the
operating characteristics and maintenance demands of rail transit low-voltage power distribution systems,this study systematically
reviews the technical basis of intelligent operation and maintenance,analyzes common fault types and their formation
mechanisms,explores fault diagnosis methods based on operational data and multi-source information fusion,and further investigates
the application pathways of fault prediction results in maintenance decision-making.The research aims to provide theoretical support
and technical insights for improving the operational reliability and maintenance management level of rail transit low-voltage power
distribution systems.

Keywords
rail transit; low-voltage power distribution system; intelligent operation and maintenance; fault diagnosis; fault prediction
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Research and Application of Comprehensive Control
Technology for Steep Inclined Mining in Fully Mechanized
Working Faces

Canjun Lu
Yongcheng Meidian Holding Group Co., Ltd., Cheji Coal Mine, Yongcheng, Henan, 476600, China

Abstract

In response to the safety problems caused by complex geological conditions such as large inclination angle changes (8 ° -19 °) and
fault development in the MZ25 working face of Cheji Coal Mine, a comprehensive control technology system integrating “equipment
anti-skid rolling gangue control personnel protection” is proposed through systematic analysis of key risks such as equipment sliding,
rolling gangue, and personnel protection.

Keywords
steep slope mining; equipment anti slip; rolling gangue control; personnel protection; Integrated control technology; integrated design
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Research on the Application of BIM Technology in Construction
Management of Bridge Engineering

Tianwen Liu

Guangzhou Urban Construction Vocational College, Guangzhou, Guangdong, 510925, China

Abstract

With the continuous expansion of transportation infrastructure construction scale, bridge engineering has shown a significant
improvement trend in structural complexity, construction organization difficulty, and safety risk control. The traditional construction
management model, which mainly relies on two-dimensional drawings and experience management, has gradually exposed
problems such as information fragmentation, response lag, and decision-making dependence on manual experience in terms of multi-
disciplinary collaboration, construction process visualization, and dynamic control. Building Information Modeling (BIM) technology
provides a new technological path for bridge construction management by constructing integrated 3D digital models. This article
focuses on the key aspects of bridge construction management, systematically analyzing the role and mechanism of BIM technology
in construction scheme optimization, schedule and resource coordination control, quality and safety management, and information
integration application. Combining with engineering practice, it explores its application effectiveness and implementation points, in
order to provide reference for the digital transformation of bridge construction management mode.

Keywords
bridge engineering; BIM technology; construction management; promotion of information technology; coordinated control
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Research on Fault Diagnosis and Prediction Technology of
Flight Control Electronic Equipment

Bingke Qiao Yanrong Jia Peiyi Liu
Shijiazhuang Haishan Aviation Electronic Technology Co., Ltd., Shijiazhuang, Hebei, 050208, China

Abstract

As the information processing and instruction execution core of the aircraft control system, the operational reliability of flight control
electronic devices directly determines the level of flight safety and the ability to complete system tasks. With the development of
aircraft towards high integration, high autonomy, and complex mission environments, flight control electronic equipment exhibits
diverse failure mechanisms, hidden evolution processes, and amplified failure consequences under long-term service and complex
operating conditions. The traditional fault handling mode based on post detection is no longer able to meet engineering needs. The
results of this study indicate that the prediction method that integrates multi-source monitoring information and intelligent algorithms
can effectively improve the foresight and diagnostic accuracy of fault identification, providing technical support for the safe operation
and maintenance decision-making of flight control systems.

Keywords
flight control system; electronic devices; fault diagnosis; status monitoring; fault prediction
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Research on Performance Test of Exhaust Gas Recirculation
Valve in Automobile Engine

Xin Yang Bin Wang
Wenzhou Yiqi Electromechanical Technology Co., Ltd., Wenzhou, Zhejiang, 325000, China

Abstract

To address the challenges of exhaust gas purification and operational condition matching in internal combustion engines, this study
tackles issues such as performance testing inaccuracies and incomplete evaluation criteria for EGR valves. The paper first elucidates
the working principles of EGR systems and valve functionalities, establishing a comprehensive performance evaluation framework
that incorporates both dynamic and static metrics. Subsequently, it systematically examines practical strategies across five key
dimensions: sealing integrity, dynamic response, anti-caking capability, full-range durability, and intelligent testing. Through concrete
engineering case studies, the research analyzes operational implementation points and optimization pathways for each testing
method. This study provides precise theoretical support and actionable technical solutions for EGR valve performance optimization,
batch testing, and engineering applications, ultimately enhancing emission control efficiency and operational stability in internal
combustion engines.

Keywords

exhaust gas recirculation valve; performance testing; parameter system; engineering practice; multidimensional detection
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Abstract

Against the backdrop of accelerating urbanization and ongoing climate change risks, urban waterfront spaces, as an important
component of urban ecosystems, undertake multiple functions such as flood control and storage, ecological restoration, landscape
creation, and public activity carrying. Traditional waterfront municipal garden construction often focuses on landscape image shaping
or single project protection, neglecting the stability of ecosystem structure and the overall coordination of landscape space, resulting
in the weakening of ecological service functions and the coexistence of landscape homogenization problems. Research has shown that
only under the premise of stable ecological protection structures, can the synergistic improvement of ecological security, landscape
quality, and social functions of waterfront spaces be achieved through layered spatial organization and low impact development (LID)
embedding, providing theoretical basis and technical support for the high-quality construction of urban waterfront municipal gardens.
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Research on the Localization and Diversity Design of Plant
Configuration in Municipal Gardens

Yongsen Liu
Weihai Dingchen Construction Engineering Co., Ltd., Weihai, Shandong, 264400, China

Abstract

Against the backdrop of the continuous deepening of urban ecological civilization construction and the continuous promotion of
refined governance of national land space, the configuration of municipal garden plants has gradually shifted from simple landscape
beautification to a development stage of ecological restoration, environmental regulation, and cultural expression with multiple
functions coordinated. Localization and diversity design have become important paths to enhance the ecological stability and
landscape quality of urban green space systems. This study suggests that by strengthening the priority strategy for local plants,
optimizing the community structure hierarchy, constructing a multi-scale habitat network, and introducing a diversity index
evaluation system, the ecological resilience and long-term operational stability of municipal landscaping and green space systems can
be effectively improved, which has important practical significance for promoting high-quality green development in cities.

Keywords
municipal landscaping; native plants; plant diversity; ecological landscape; optimization of community structure
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Research on the Wear Mechanism and Wear-resistant Transfor-
mation of Conveying Equipment in Mine Filling System

Lei Li
Jinchengxin Mine Engineering Design Institute Co., Ltd., Beijing, 100070, China

Abstract

With the expansion of mineral resource extraction to deeper layers and more complex geological conditions, the filling technology,
due to its advantages in controlling surface subsidence and improving resource recovery rate, has become a key process in the
industry. However, the conveying equipment (such as pumps, pipelines, and mixing devices) in the filling system are in prolonged
contact with high-concentration and high-hardness slurries. Under the combined effects of multiple factors such as abrasion wear,
erosion wear, corrosion wear, and cavitation wear, the service life of the equipment is significantly shortened, leading to frequent
shutdowns for maintenance, a sharp increase in production costs, and even triggering safety accidents. Therefore, revealing the wear
mechanism of conveying equipment under multiple conditions and developing adaptable wear-resistant modification technologies are
of great significance for improving the stability of the filling system and promoting green and efficient mining in mines. This paper
first analyzes the wear mechanism of conveying equipment in the mining filling system from multiple perspectives, then elaborates
on the wear-resistant materials and surface treatment technologies of the conveying equipment, and finally proposes the structural
optimization and wear-resistant design of the conveying equipment, with the aim of providing useful references and inspirations for
related research.

Keywords

mining filling system; conveying equipment; equipment wear mechanism; wear-resistant modification
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Analysis of Common Methods of Mechanical Equipment
Fault Diagnosis and Monitoring

Xiaodong Cai
Han Zheng Testing Technology Co., Ltd., Deyang, Sichuan, 618300, China

Abstract

As the backbone of industrial production, mechanical equipment’s stable operation directly impacts production efficiency and
operational safety. Fault diagnosis and monitoring technologies serve as critical safeguards for maintaining equipment stability
throughout its lifecycle. This paper systematically examines common equipment failure types, their underlying mechanisms, and
diagnostic monitoring workflows, with particular emphasis on five prevalent diagnostic approaches: signal processing, vibration
analysis, oil analysis, temperature monitoring, and intelligent algorithms. Through in-depth comparative analysis of technical
principles, tool characteristics, advantages/disadvantages, and application scenarios across different equipment types and operating
conditions, the study establishes practical selection criteria. The research provides clear guidance for engineers to implement
equipment condition monitoring, fault localization, and maintenance decision-making, facilitating the transition from reactive to
predictive maintenance practices. This advancement significantly enhances industrial production stability and operational efficiency.

Keywords

mechanical equipment; fault diagnosis; condition monitoring; common methods
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Analysis of Influencing Factors on the Market Demand for
Phosphogypsum in Yunnan Province Based on the Grey-
DEMATEL Method

Qiong Tang
Qujing Normal University, Qujing, Yunnan, 655011, China

Abstract

As a region rich in phosphorus resources in China, Yunnan Province is affected by multiple factors in the supply and demand
relationship of phosphogypsum. Studying the factors influencing its market demand is of great significance for promoting the
resource utilization of phosphogypsum and promoting the development of green building materials. At present, there is relatively
little research on the phosphogypsum market, and most of it is focused on the technical level, lacking a systematic analysis of
market supply and demand. This article is based on the background of the phosphorus chemical industry in Yunnan Province. It uses
literature analysis, questionnaire survey, and expert interview methods to analyze the key influencing factors of the demand side of the
phosphorus building gypsum market from the perspective of demand. Based on the Grey DEMATEL method, it clarifies the current
situation and development trend of the demand side of the phosphorus building gypsum market in Yunnan Province, proposes policy
recommendations to promote the balance of supply and demand in the phosphorus building gypsum market, promote the resource
utilization of phosphorus gypsum, reduce environmental pollution, promote resource conservation and environmental protection,
promote the green development of the phosphorus building gypsum industry, and promote the development of circular economy.

Keywords
phosphogypsum; Influencing factors; Resource utilization; Supply side; Demand side; Grey DEMATEL method
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Control Points and Optimization Measures in Construction
Engineering Technology Management

Lixing Fu
Xining Huangshui Development and Construction Co., Ltd., Xining, Qinghai, 810000, China

Abstract

Scientific and effective technical management is the core guarantee for improving the quality of construction projects. Currently,
the concept of refined management has become a trend in the industry and plays a key role in the overall efficiency of projects.
As an important support for the entire process of engineering construction, technical management has achieved significant results
by integrating advanced management methods into construction practice. However, in the process of implementing technical
management, there are many urgent problems that need to be solved. Before implementing management measures, it is necessary
to deeply analyze the current situation, carry out systematic planning, and organically combine theory with practice. This can not
only improve management efficiency but also promote engineering quality construction. This article is based on the practice of
construction engineering, mainly analyzing the key links in technical management in depth, and proposing targeted optimization
plans for industry reference.

Keywords
construction engineering; technical management; Quality Control; optimization strategy
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Analysis and Optimization Strategy of the Problem of the
Looseness of the Installation Bolt of the Forklift Brake

Hao Liu
Baoji Heli Forklift Co., Ltd., Baoji, Shaanxi, 721001, China

Abstract

As a critical component of the drive axle, the installation bolts of forklift brake systems directly impact braking safety and operational
stability, with potential to cause malfunctions and accidents. This study examines bolt loosening through four dimensions: design,
manufacturing, assembly, and maintenance, considering operational characteristics such as load fluctuations and braking impacts.
The analysis identifies three primary causes: inadequate anti-loosening effectiveness, insufficient installation plane precision,
and environmental vibration coupled with delayed maintenance. Countermeasures proposed include optimizing anti-loosening
processes, improving installation accuracy, strengthening assembly control, and refining maintenance protocols. Practical validation
demonstrates that these improvements significantly enhance bolt connection reliability and reduce failure rates, providing technical
support for the safe and stable operation of drive axle braking systems.

Keywords
fork crane brake; installation bolt; bolt loosening; problem analysis; optimization strategy
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Fault Self-healing Technology and Application Practice of
Environment and Equipment Monitoring System in Urban
Rail Station

Nan Sheng Yirao Zhang
Changchun Rail Transit Group Co., Ltd., Changchun, Jilin, 130000, China

Abstract

The continuous expansion of urban rail transit networks and escalating operational demands have made station environment and
equipment monitoring systems (BAS systems) indispensable for ensuring stable and reliable operations. Traditional fault handling
methods, which rely on manual inspections and responses, suffer from inefficiency and delayed responses. In contrast, fault self-
healing technology integrates intelligent sensing, diagnosis, and execution mechanisms to automatically detect, locate, and restore
system anomalies, significantly enhancing system resilience and operational intelligence. This paper comprehensively explains the
fundamental principles and core framework of urban rail BAS fault self-healing technology, supplemented by practical application
cases. It analyzes the implementation pathways and benefits of key technologies, providing valuable insights for the safe, efficient,
and intelligent development of urban rail operations.

Keywords
urban rail transit; building automation system (BAS); fault self-healing; intelligent operation and maintenance; application practice
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Study on the Process Mechanism and Efficiency Improvement
of Vanadium Battery Electrolyte by Short-Flow Extraction

Qian Shi
Shaanxi Jutai New Material Technology Co., Ltd., Weinan, Shaanxi, 714300, China

Abstract

The short-process extraction method for vanadium battery electrolyte preparation represents an efficient and environmentally
friendly alternative to the traditional complex vanadium pentoxide production process. This study investigates the technological
mechanisms, advantages, and application potential of the short-process extraction method in vanadium electrolyte production. By
optimizing extraction agents, regulating the back-extraction process, and adjusting operating conditions, the concentration and purity
of vanadium extraction were significantly enhanced. Key technical challenges such as impurity removal, activated carbon adsorption
efficiency, and wastewater treatment were also addressed, further improving the electrochemical performance of the electrolyte.
Compared to conventional electrolytes, the extraction-based method demonstrates superior electrochemical stability and lower
production costs. Additionally, this research analyzes the industrialization prospects of the extraction method for vanadium battery
electrolyte preparation, providing a novel technical solution for the efficient production of new energy battery materials.

Keywords
short process extraction; vanadium battery electrolyte; extraction efficiency; electrochemical performance; wastewater treatment
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The Formulation and Optimization Method of Emergency
Maintenance Plan for Sudden Failure of Large Steel Equipment

Weiwei Zhang
Jianlong Acheng Iron & Steel Co., Ltd., Harbin, Heilongjiang, 150300, China

Abstract

Aiming at the problem of complex structure and heavy operating load of major iron and steel equipment in China, this project
systematically analyzes its formulation process, core content and difficult countermeasures on the basis of clarifying its core
principles. A multi-variable optimization design method based on data, risk, model and digital technology is proposed to determine
the optimal process and the shortest time, so as to improve the emergency response capacity of China ‘s iron and steel enterprises and
ensure the orderly production.

Keywords
large steel equipment ; sudden failure ; emergency maintenance plan ; develop processes ; optimization method
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Research on the Application of Vibration Sig4nal Analysis in
Fault Early Warning of Electrical Automation Equipment

Shaoquan Li
Heilongjiang Jianlong Iron and Steel Co., Ltd., Shuangyashan, Heilongjiang, 155126, China

Abstract

Vibration signal is a barometer of the operating state of electrical automation equipment, which contains a lot of fault feature
information. With the help of in-depth analysis of vibration signals, early identification and accurate early warning of equipment faults
can be realized, which provides a scientific basis for preventive maintenance. This paper focuses on the application of vibration signal
analysis in fault early warning of electrical automation equipment, and studies from four aspects : multi-dimensional feature extraction,
multi-sensor fusion, machine learning prediction and remote early warning under the industrial Internet architecture. In order to build
an efficient and reliable fault early warning system, the difficulties of traditional operation and maintenance mode are solved, and the
operation and maintenance of electrical automation equipment is upgraded in the direction of intelligence and refinement.

Keywords

vibration signal ; electrical automation equipment ; fault warning
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Analysis of the Structural Characteristics of Roof And
Floor Rock in Coal Mine and Its Influence on the Stability
of Roadway Surrounding Rock

Yan Sun
China Coal Third Construction (Group) Co., Ltd. Anhui 71st Engineering Branch, Kaifeng, Henan, 475000, China

Abstract

The stability of coal mine roadway surrounding rock is significantly influenced by the lithological structural conditions of the roof
and floor. Variations in lithological composition, structural integrity, and mechanical properties directly impact the deformation
evolution and failure modes of the surrounding rock. This study systematically analyzes the lithological characteristics of the roof and
floor, including roof lithological types, stratigraphic structures, and floor lithological combinations, to explore the deformation and
failure patterns of roadway surrounding rock under different lithological conditions. The structural differences between the roof and
floor are identified as key factors contributing to non-uniform deformation and complex failure mechanisms. Targeted identification
of lithological structural features and implementation of coordinated control measures are crucial for enhancing the stability of coal
mine roadway surrounding rock and ensuring safe production, with significant engineering implications.

Keywords
coal mine roadway; roof and floor lithology; surrounding rock stability; deformation and failure characteristics; control measures
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Discussion on Pipeline Welding Process Technology and
Quality Control Measures

Xiangchao Kong Xingxing Wen

1. China Petroleum 6th Construction Co., Ltd., Handan, Hebei, 056001, China
2. China Petroleum 6th Construction Co., Ltd., Pingliang, Gansu, 743418, China

Abstract

Pipeline welding constitutes a critical component in the construction of long-distance pipelines, urban pipeline networks, and
industrial facilities, with its quality directly impacting energy transmission safety, facility operational reliability, and environmental
protection. This paper provides a systematic discussion on two key themes: pipeline welding process technology and quality control.
It elaborates on essential process control parameters during welding, required skill levels for operators, applications of weld quality
inspection and non-destructive testing techniques, mechanisms behind common welding defects and preventive strategies, as well
as the establishment of a comprehensive quality management framework throughout the entire process. By integrating theoretical
analysis with practical considerations, this study aims to provide a systematic reference for enhancing both the inherent safety
standards and long-term performance of pipeline welding projects.

Keywords
pipeline welding; welding process; quality control; non destructive testing; defect prevention
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Current Status and Development Trends of Automated
Welding Technology in Petrochemical Engineering

Xixing Wen Xiangchao Kong
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Abstract

This paper systematically examines the current application status and future development trends of automated welding technology
in petrochemical engineering construction. It first defines the core concepts of automated welding within this field and analyzes its
fundamental value in enhancing project quality, ensuring construction safety, and improving operational efficiency. Subsequently, it
details the technical characteristics of mainstream automated welding processes and their specific applications in critical stages such
as pipeline prefabrication, modular construction, and storage tank installation. The study focuses on identifying technical bottlenecks
and management challenges hindering widespread adoption of this technology. Finally, it outlines a forward-looking roadmap for
the evolution of automated welding toward intelligent, flexible, and standardized operations through process innovation, equipment
upgrades, and system integration, providing theoretical insights for the transformation and upgrading of welding technologies in the
petrochemical industry.

Keywords
automated welding; petrochemical engineering; intelligentization; process control; technology integration
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Research on Strengthening Chemical Process Pipeline
Installation Technology

Hong Wei Jia Wang

1. China Petroleum 6th Construction Co., Ltd., Dingxi, Gansu, 541000, China
2. China Petroleum 6th Construction Co., Ltd., Hanzhong, Shaanxi, 541000, China

Abstract

As the core conduits for material transportation, the installation quality of chemical process pipelines directly impacts the safety,
stability, and long-term operation of production systems. This paper conducts a systematic study on the technical requirements for
chemical process pipeline installation, providing an in-depth analysis of key elements and potential risks in current implementation
practices. The research focuses on the core installation procedures, precise control of technical parameters, and concrete approaches
to enhancing installation quality. Through integrated analysis of design, material selection, welding processes, and inspection
protocols, this study aims to establish a rigorous, scientific framework for installation technology execution, offering theoretical
guidance and technical support for improving the overall reliability of chemical facilities. The findings demonstrate that only
by adhering to high standards and stringent requirements at every stage of implementation can fundamental safety in chemical
production be fundamentally ensured.

Keywords
chemical pipeline installation technology; welding quality; stress analysis; non-destructive testing
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Problems and Countermeasures of Process Pipeline
Installation and Construction in Chemical Engineering

Jia Wang Hong Wei

1. China Petroleum 6th Construction Co., Ltd., Hanzhong, Shaanxi, 541000, China
2. China Petroleum 6th Construction Co., Ltd., Dingxi, Gansu, 541000, China

Abstract

In chemical engineering, process pipeline systems function akin to the vascular network of the human body, where installation quality
directly determines the safety, stability, and long-term operational reliability of entire production facilities. This paper systematically
examines key challenges encountered throughout the entire process of process pipeline installation and proposes comprehensive
solutions. It first elucidates the fundamental principles of pipeline installation and its critical importance in chemical engineering.
Subsequently, it analyzes typical deficiencies and challenges across various stages—from material management and welding quality
control to on-site installation. By integrating these systematic solutions, the study aims to provide theoretical insights and practical
guidance for enhancing overall quality and safety standards in chemical engineering pipeline installation practices in China.

Keywords
chemical engineering; process pipeline; installation and construction; quality control; welding technology; non-destructive testing
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