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Safety Performance Evaluation Methods in the Manufacturing
and Selection of Mine Hoisting Equipment

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

Abstract

With the continuous expansion of mining depth and scale in China, the hoisting equipment, as the core system for underground and
surface transportation, directly affects the safety of miners' lives and production efficiency. However, there are still many problems
in the current selection process of mining hoisting equipment. Some enterprises have experienced frequent accidents such as brake
failure and overloading operation due to improper equipment selection. This paper first elaborates on the core elements of safety
performance assessment for mining hoisting equipment, then specifically proposes quantitative methods for safety performance
assessment and standardized procedures for safety performance assessment, and finally summarizes suggestions for the application of
assessment methods, with the aim of providing useful references and inspirations for related research.

Keywords

mining; equipment manufacturing selection; safety performance; assessment methods
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Analysis of the Current Situation of Cold Rolling of High-
Temperature Alloy Sheets and Strips

Mingchen Zhao Fuqiang Mei
Steel Research Engineering Design Co., Ltd., Beijing, 100081, China

Abstract

To address the challenges in cold rolling of thin-section high-temperature alloy sheets, such as high deformation resistance, coupled
plate shape and surface quality, and equipment parameter matching, a thermal-coupled elastoplastic contact finite element model was
constructed. The elastic properties of the rolls, the rigidity of the frame, the lowering and speed, the tension between the frames, and
the frictional heat transfer characteristics of the emulsion were all taken into account. Multi-objective Pareto and response surface
regression optimization were employed to form the coordinated setting range for lowering and speed, and the secondary verification
paths for tension, bending rolls, roll type, and cross movement of the middle roll were provided. A device upgrade and intelligent
transformation scheme centered on a high-stiffness four-roll unit, variable roll type, positive and negative bending rolls, and cross
movement of the middle roll, as well as AGC and AFC collaborative control was proposed. Combined with zone spraying, online
monitoring of lubrication concentration and cleanliness, and post-rolling cleaning and drying closure, the effectiveness of multi-
machine parameter coupling optimization and thermal friction elasticity collaborative control in improving thickness accuracy, plate
shape stability, and surface cleanliness was verified. This provides a complete technical path for stable supply of high-temperature
alloy sheet products with thin specifications.

Keywords
high-temperature alloy sheet and strip; cold rolling; plate shape control; surface quality; numerical simulation optimization
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Structural Design and Motion Characteristics Research of
Up-Down Alternating Extensible Electronic Board Pressing
Machine

Fuyu Tan
Southern Medical University, Luoding, Guangdong, 510515, China

Abstract

In the electronics manufacturing sector, the electronic board pressing process directly impacts product quality and production
efficiency. Traditional pressing equipment suffers from issues such as insufficient cycle time utilization and prolonged workstation
switching times during operation, which limit capacity expansion potential. To address these challenges, this study proposes
an alternating-up-and-down telescopic electronic board press structure. By implementing alternating extension and retraction
mechanisms between upper and lower components, the design enables continuous multi-station pressing while synchronizing
material handling operations. Through production cycle analysis and motion process modeling, systematic research was conducted
on equipment structural composition, transmission mechanisms, and motion coordination systems. Results demonstrate that this
innovative structure effectively reduces idle travel time, enhances equipment utilization rates, and significantly improves production
efficiency without compromising pressing quality. The research findings provide valuable insights for optimizing electronic board
pressing equipment design.

Keywords

electronic board press; alternating telescopic structure; motion characteristics; beat optimization; automated design
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Research on Common Fault Diagnosis and Maintenance
Strategies for High Voltage Circuit Breakers

Lingqin Meng
Xilin Gol Ultra-High Voltage Power Supply Company, Xilin Gol, Inner Mongolia, 026000, China

Abstract

As core switching equipment in power systems, high-voltage circuit breakers play a critical role in controlling circuit operations
and fault clearance. Their operational reliability directly determines the safety, stability, and power supply quality of electrical
systems. This study focuses on common fault diagnosis and maintenance strategies for high-voltage circuit breakers, integrating
practical equipment operation experience with fault theory. We systematically analyze typical fault types and causes affecting
breaker mechanical structures, operating mechanisms, insulation systems, and arc extinguishing systems. A comprehensive process
framework encompassing “fault identification, diagnostic localization, maintenance optimization, and preventive maintenance” has
been established. Scientific fault diagnosis techniques and standardized maintenance protocols can significantly reduce breaker failure
rates, extend equipment lifespan, and enhance power system operational stability. The research findings provide technical references
for power operation personnel, contributing to improved maintenance management standards in electrical systems.

Keywords
high-voltage circuit breaker; fault diagnosis; maintenance strategy; power system; operation and maintenance management
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Structural Strength Analysis and Vibration Reduction
Design of Airborne Antenna Mounting Frame

Shirui Yao

The 54th Research Institute of China Electronics Technology Group Corporation, Shijiazhuang, Hebei, 050000, China

Abstract

For the airborne antenna support in the service environment of combined run-up take-off, random vibration and shock impact, as
well as temperature and humidity cycles, a vibration and strength collaborative design method based on small deformation elasticity
mechanics and finite element is constructed. Through parametric modeling and topological geometric collaborative optimization,
considering multi-bolt pre-tightening and contact effects, combined with acceleration power spectral density and half-sine impact
load, constraining natural frequency and damping ratio, polyether polyurethane is selected to configure the vibration isolation
characteristics and perform equivalent linearization. Using Gaussian process surrogate and sequential quadratic programming to
drive optimization, the test bench re-creates the interface stiffness of the actual installation and realizes the consistency alignment of
the load spectrum and measurement points. Engineering cases show that the vibration transmission rate of the flange relative to the
base is reduced from 0.6 to 0.3, and the nominal stress of the dangerous section is reduced from 300 MPa to 245 MPa, meeting the
strength and resonance avoidance constraints. The results indicate that this method can significantly reduce wideband response and
improve strength margin without increasing mass.

Keywords

airborne antenna bracket; random vibration; vibration reduction design; parametric modeling; finite element optimization
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The Application of Project-Based Teaching in the Automotive
Marketing Course

Yanling Hu
Yunnan Qujing Applied Technology School, Qujing, Yunnan, 655000, China

Abstract

The automotive marketing course is crucial for enabling students to master both theoretical knowledge and practical skills in this
field. However, traditional teaching methods often emphasize the transmission of theoretical knowledge while neglecting the
development of students’ practical abilities. Project-based teaching places students at the core, uses practice as a guide, and fosters
their capacity for self-directed learning and independent inquiry by engaging them in project-based activities. Implementing project-
based teaching in the automotive marketing curriculum enhances students’ practical skills, teamwork abilities, and innovative
capabilities, better aligning them with industry trends and market demands. This paper analyzes the advantages of project-based
teaching and explores its specific application in automotive marketing courses, aiming to provide valuable insights for instructional
reform in this discipline.

Keywords
project-based teaching; automotive marketing course; automotive marketing
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Research on the Application of Intelligent Quality Control
Technology in Highway Engineering Construction

Pinglei Li
Handan Transportation Comprehensive Administrative Law Enforcement Detachment, Handan, Hebei, 056001, China

Abstract

The construction quality control of highway engineering faces practical difficulties such as low efficiency of manual inspection,
difficulty in integrating scattered data, and lagging identification of quality hazards. The introduction of intelligent technology
provides a new path to solve these problems. The current data collection technology has achieved the integrated application of
multiple sensors, and construction process monitoring is developing towards dynamic direction. The identification of quality defects
has initially acquired intelligent capabilities. However, bottlenecks such as difficulty in fusing heterogeneous data from multiple
sources, limited accuracy of algorithm models, insufficient adaptability to on-site environments, and lack of standard specification
systems constrain the deep application of technology. The optimization strategy needs to be carried out from the dimensions of
building a full lifecycle information model platform, developing high-precision perception and detection equipment, exploring
predictive maintenance mechanisms, and improving standardization systems, to promote the comprehensive implementation of
intelligent control from technical pilot to engineering practice.

Keywords

highway engineering; construction quality; intelligent management and control; data fusion; predictive maintenance
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Research on Self-Evolving Guidance for Photonic Chips in
Hypersonic Aircraft

Zhiyou Zhang' Zhirui Zhang” Shiwen Yang’

1. Jinhai Biotechnology Co., Ltd., Yili, Xinjiang, 835219, China
2. Xuchuan Chemical (Fujian) Co., Ltd., Fuqing, Fujian, 350309, China
3. Gansu Industry Polytechnic University, Tianshui, Gansu, 741025, China

Abstract

Hypersonic vehicles (Mach number M, = 5) face complex environmental constraints such as high dynamic maneuvering, strong electromagnetic
interference, and strong coupling of aecrodynamic parameters during high-speed flight. Traditional electronic guidance chips struggle
to meet the requirements for guidance accuracy and reliability under extreme conditions due to issues such as large response delay,
weak anti-interference capability, and insufficient adaptability. To address these technical bottlenecks, this paper proposes a self-
evolving guidance method for photonic chips based on the Ising model and proximal policy optimization, combining the development
trend of photonic integration technology and intelligent guidance. This method breaks through the traditional design paradigm of
“fixed hardware, iterative algorithms”, constructs a self-evolving architecture with deep coupling between photonic chip hardware
structure and guidance algorithms, maps the transmission matrix of photonic unit devices to Ising spin states, and achieves dynamic
reconfiguration of photonic links through photonic regulation mechanisms, enabling in-situ collaborative evolution of guidance
models, parameters, and hardware structures. Firstly, a three-dimensional nonlinear aerodynamic coupling guidance model for
hypersonic vehicles is established, introducing correction terms for photonic chip transmission loss and coupling effects, and deriving
guidance dynamics equations under multi-physics field coupling. Secondly, a programmable architecture for photonic chips based on
the Ising model is designed, proposing a spin state mapping optimization algorithm and a millisecond-level reconfiguration strategy
to construct the core logic of self-evolving guidance. On this basis, expressions for the transmission, filtering, and reconstruction of
photonic guidance signals in strong electromagnetic interference environments are derived, and an anti-interference transmission
link based on wavelength division multiplexing is designed. An improved fusion algorithm combining Kalman filtering and particle
filtering is introduced to enhance the accuracy of system state estimation.

Keywords
hypersonic vehicle; photonic chip; self-evolving guidance; ising model; proximal policy optimization; multiphysics coupling
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Research on the Optimization of Standardized Maintenance
Procedures in the Medical Equipment Department

Jian Shi Yanfeng Luo
Beijing First Hospital of Integrated Chinese and Western Medicine, Beijing, 100026, China

Abstract

Medical equipment serves as a critical material foundation for diagnosis, treatment, testing, monitoring, emergency care, and
rehabilitation, with its operational status directly impacting clinical continuity and medical safety. With the increasing variety of
equipment and the expansion of high-value precision instruments, traditional maintenance approaches reliant on experience and ad
hoc coordination have become inadequate to meet operational demands. As the core maintenance department, the medical equipment
department relies heavily on standardized maintenance procedures, timely response capabilities, and seamless collaboration.
This article focuses on optimizing standardized maintenance workflows, analyzes existing shortcomings, and examines key
stages including repair request processing, fault diagnosis, repair implementation, quality review, data archiving, and continuous
improvement. The study demonstrates that standardized procedures enhance maintenance efficiency and quality, strengthen risk
control, optimize resource allocation, and elevate hospital equipment management standards.

Keywords
medical equipment department; standardized maintenance; maintenance process; equipment management; quality control; process optimization
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Enhance Quality and Design to Optimize Construction,
Ensuring High-quality Delivery of EPC Projects

Wei Chen
China Metallurgical Jingcheng Engineering Technology Co., Ltd., Beijing, 100176, China

Abstract

Although China’s EPC (Engineering, Procurement, and Construction) general contracting industry has experienced rapid
development, it still faces challenges in the design phase, including insufficient depth of design, poor coordination, and weak quality
control. The construction service phase suffers from shortcomings such as inadequate professional expertise among personnel,
delayed response times, and a lack of service awareness, which significantly hinder the smooth delivery of EPC projects. Drawing on
practical experience from the steel industry and other sectors, this paper systematically analyzes the intrinsic relationships between
design quality, construction services, and project delivery in EPC projects; thoroughly examines the prominent issues and underlying
causes related to current design quality and construction services; and proposes targeted improvement strategies across multiple
dimensions—including design quality control, construction service optimization, collaborative mechanism establishment, and support
system enhancement—with the aim of promoting high-quality development in the EPC industry.

Keywords
EPC engineering turnkey contract; design quality; construction services; smooth delivery; collaborative management
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Coverage Optimization and Interference Suppression
Technology of Rail Transit Vehicle-to-Station Wireless
Communication System

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

Abstract

As rail transit systems advance toward intelligent and high-speed operations, the vehicle-to-ground (V2G) wireless communication
system serves as a critical infrastructure for ensuring train safety and operational efficiency, with coverage performance and
interference resistance being paramount. This paper first examines the challenges of incomplete coverage and signal interference in
V2G systems, then analyzes coverage optimization and interference suppression technologies. Coverage optimization focuses on
network planning, topology optimization, implementation of key technologies, and performance evaluation methods. Interference
suppression delves into interference source identification, practical anti-interference techniques, and system coordination optimization
strategies. The study aims to provide theoretical references and practical guidance for enhancing the reliability, real-time performance,
and capacity of V2G communication systems.

Keywords
rail transit; vehicle-to-ground wireless communication; coverage optimization; interference suppression; network planning; anti-
interference technology
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Research on Reliability Evaluation Methods for Mechanical
Design and Model Validation

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

Abstract

Against the backdrop of increasingly complex mechanical equipment and high reliability requirements, reliability evaluation has
become a critical component in ensuring safe and stable equipment operation. This paper systematically conducts the construction
and validation of mechanical reliability evaluation models based on practical engineering needs. First, it elucidates the fundamental
theories and methodological framework of reliability evaluation, proposing principles of accuracy, applicability, and operability
in model construction. Building upon this foundation, the study integrates probabilistic statistical analysis, fault tree methodology,
neural networks, and multi-method integration techniques to establish a mechanically versatile reliability evaluation framework.
Through experimental comparisons, simulation analyses, and real-world case validations, the model’s effectiveness, stability, and
engineering applicability are comprehensively tested, resulting in a standardized evaluation index system. The research demonstrates
that the established model accurately characterizes mechanical systems’ reliability behavior under variable loads and environmental
conditions, providing technical support for optimized design, fault prediction, and life estimation. This work contributes to advancing
mechanical reliability evaluation toward standardization and intelligentization, offering valuable references for industry applications.

Keywords
mechanical design; reliability assessment; model establishment; validation methods; engineering practice; fault prediction
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A Review of Several Risks and Countermeasures for WS
Ropeway Wire Ropes

Xinyao Li
Shandong Taishan Ropeway Industry Development Co., Ltd., Taian, Shandong, 271000, China

Abstract

Steel wire rope is one of the most important components of passenger ropeways and is the lifeline of the cableway. Once a failure
occurs, the consequences are unimaginable. Its working condition directly affects the safety of the cableway. During use, it is often
easy to overlook some abnormal risk phenomena, and allowing development to bring serious consequences. Therefore, it is necessary
to strictly implement the safety policy of moving the checkpoint forward, strengthen refined management throughout the entire life
cycle, attach importance to the analysis and judgment of various operational data, in order to ensure the essential safety of passenger
cable rope. Based on the engineering and maintenance practice for many years, the author takes Mount Tai cableway as an example to
illustrate the performance, stress characteristics, fatigue principle, coping strategies, dynamic comprehensive evaluation, management
innovation and other aspects of cableway wire rope for reference.

Keywords
steel wire rope; elongation; joint; tired; risk; countermeasure
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Research on the Application of Pocket Park Model in the
Development of Micro spaces in Municipal Gardens

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

Abstract

Against the backdrop of stock renewal, urban construction is gradually shifting from incremental expansion to refined and
connotative development. Municipal landscaping construction is facing dual pressures of tight constraints on land resources and the
improvement of public space quality. Pocket parks, as a form of micro public green space formed by urban edges, fragmented areas,
and inefficient spaces, have gradually become an important supplement to improving the urban green public space system due to their
short construction period, low investment intensity, and strong spatial adaptability. This study suggests that the pocket park model
effectively enhances the public service capacity and environmental quality of micro spaces through refined design and multifunctional
integration, providing a sustainable implementation paradigm for municipal landscaping construction in the context of existing cities.

Keywords
pocket park; municipal landscaping; micro space development; urban renewal; public space
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Application of Standardized Operation in Railway
Locomotive Maintenance Quality Improvement

Huan Zhao
Guoneng Railway Equipment Co., Ltd., Beijing, 100011, China

Abstract

With the rapid development of the railway transportation industry, the maintenance quality of railway locomotives directly impacts
transportation safety and operational efficiency. To enhance maintenance quality and ensure railway safety and stability, standardized
operations have been widely adopted in locomotive maintenance, becoming one of the primary methods. Standardized operations
not only ensure smooth maintenance processes and effectively reduce human error risks, but also accelerate repair progress and
cut maintenance costs. This article explores the critical role of standardized operations in railway locomotive repairs, elaborates on
establishing a comprehensive standardized operation management system, and discusses their applications in routine maintenance,
fault handling, and critical component repairs.

Keywords

standardized operation; railway locomotive maintenance; quality improvement; maintenance management; operational procedures
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Practice and Effect Analysis of Intelligent Maintenance
Technology in Municipal Landscape Management

Yan Liu' Yongchao Shi’

1. Weihai Zhentai Municipal Engineering Co., Ltd., Weihai, Shandong, 264400, China
2. Shandong Zhuji Municipal Engineering Co., Ltd., Weihai, Shandong, 264400, China

Abstract

As an important carrier of urban ecosystem and public space quality, municipal gardens have long faced contradictions in their
maintenance and management, such as wide distribution of objects, multiple operational processes, strong seasonal fluctuations, and
increased requirements for refinement. The traditional maintenance mode is mainly driven by experience and manual inspection,
which is prone to problems such as information lag, extensive resource allocation, and untimely risk response. It is difficult to
continuously meet the goals of urban renewal and fine governance in the governance context of “low-carbon constraints, quality
improvement, and cost rigidity”. This study further discusses the issues of organizational collaboration, data standards, and operation
and maintenance mechanisms in technology implementation, proposes a hierarchical promotion path and performance evaluation
framework for municipal landscaping, and provides practical reference and methodological support for the fine governance of urban
landscaping and the construction of smart cities.

Keywords
municipal landscaping; intelligent maintenance; Internet of Things; intelligent irrigation; pest and disease identification
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Exploring the Application of Mechatronics Technology in
Mechanical Engineering

Yiming Yu
Inner Mongolia Tiechen Intelligent Equipment Co., Ltd., Ordos, Inner Mongolia, 017000, China

Abstract

With the continuous advancement of technology, the application of mechatronics technology in mechanical engineering has become
increasingly important. The core concept of this technology is the integration of mechanical engineering with electronic engineering
and computer science, aiming to achieve more efficient production and more energy-saving operations. This article comprehensively
elaborates on the significant role of mechatronics technology in enhancing efficiency, controlling costs, and promoting intelligent
upgrading in the mechanical engineering industry. It explores the specific applications of mechatronics technology in mechanical
engineering, providing references for relevant practitioners.

Keywords
mechanical engineering; mechatronics technology; application
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Research on Key Technologies and Quality Assurance for
Construction under Complex Geological Conditions

Bo Wu
Yangquan City Future Construction Development Group Co., Ltd., Yangquan, Shanxi, 045000, China

Abstract

Complex geological conditions impose higher requirements on construction safety and engineering quality.The combined effects
of varying stratigraphic structures,groundwater conditions,and geological formations expose construction processes to multi-
source risks and significant uncertainty.Focusing on key construction technologies and quality assurance under complex geological
environments,this study systematically reviews critical techniques such as foundation treatment,deep excavation support,and
underground structure construction,based on common scenarios including soft soil layers,karst-developed regions,and high
groundwater levels encountered in engineering practice.On this basis,key points of process control and technical implementation
are analyzed,with emphasis on optimizing construction organization,enhancing dynamic monitoring,and improving the adaptability
of construction techniques.Furthermore,a quality assurance system centered on standardized management is established,integrating
critical process control and dynamic risk management to improve the stability of engineering quality and the level of construction
safety. This provides technical support and a management framework for the high-quality implementation of construction projects
under complex geological conditions.

Keywords
complex geological conditions; construction engineering; key technologies; quality control; risk management
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