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Strengthening gas control measures to ensure safe production
in coal mines

Zhenguang Wang
Jiaozuo Coal Industry (Group) Co., Ltd., Jiaozuo, Henan, 454150, China

Abstract

Effective control of coal mine gas is a key measure to ensure safe production in coal mines. This article first analyzes the formation
of coal mine gas and its impact on coal mine safety production, and then explores the main problems in current coal mine gas control,
proposing gas control strategies based on ventilation, emissions, monitoring and early warning, technological innovation, and
management standards. By strengthening gas control measures, not only can the incidence of coal mine gas accidents be significantly
reduced, but the overall safety level of coal mine production can also be improved, providing guarantees for the sustainable
development of coal mining enterprises. It is hoped that this article can provide theoretical support for professional and technical
personnel in the same field.

Keywords

gas control; Coal mine safety; New ventilation system
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Research on the Application of Machine Vision Technology
in Manufacturing Production Line Automation Control

Jin Shi
College of Intelligent Manufacturing, Xinjiang Vocational University, Urumqi, Xinjiang, 830011, China

Abstract

This article focuses on the application of machine vision technology in the automation control of manufacturing production lines.
In the globalized economy, the manufacturing industry is facing challenges, and machine vision technology has obvious advantages
and wide applications. Introduce the current situation at home and abroad, where foreign countries started earlier and domestic
development is faster. Adopting multiple research methods with innovative points. Analyze technical principles, including image
acquisition and processing algorithms. Showcase its effectiveness in quality inspection and production control. Identify challenges
and corresponding strategies in environmental adaptation, detection accuracy, and system integration. Looking ahead to the future,
it will integrate with artificial intelligence, expand 3D vision applications, and have broad prospects, promoting the development of
intelligent manufacturing and reshaping the competitive landscape.

Keywords
manufacturing production line; Automated control; Machine vision technology; application research
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Field testing and performance optimization research on intelligent
rubber cutting robots in rubber plantations in Hainan Province

Yafei Wang Hua Tang

Haikou University of Economics, Haikou, Hainan, 571127, China

Abstract

This study focuses on the field testing and performance optimization of intelligent rubber cutting robots in rubber plantations in
Hainan Province. Conduct on-site testing on typical rubber planting bases, collect operational data, and analyze their performance
under rubber trees in complex terrain and different growth stages. The results show that after optimizing the mechanical structure,
control system, and glue cutting algorithm, the robot has significantly improved its glue cutting efficiency, accuracy, stability, and
reliability. Although the user feedback shows excellent performance, there is still room for improvement in terms of passability on
steep slopes, muddy terrain, and adaptability to special forms of rubber trees. Future research will focus on improving terrain and
environmental adaptability, optimizing the depth control algorithm for rubber cutting, and achieving more intelligent and efficient
rubber cutting operations.

Keywords
intelligent glue cutting robot; Field testing; Performance optimization; Rubber industry
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Design Improvement for Driver Assistant Camera Bracket

Bifeng Lan' Bin Huang' Zongyi Yu' Xuanhe Miao' Kefu Wang’

1. Liuzhou Polytechnic University, Liuzhou, Guangxi, 545616, China
2. SAIC GM Wuling Automobile Co.,Ltd., Liuzhou, Guangxi, 545007, China

Abstract

Automotive millimeter-wave radars have emerged as the preferred sensor solution for adaptive cruise control systems in vehicles. To
eliminate deviations in the radar’s axial direction from the design specifications caused by assembly errors of various components
during the vehicle manufacturing process, and to ensure that the radar can accurately detect target vehicles in the same lane and
adjacent lanes ahead, an offline calibration scheme for radars has been designed. In this scheme, the in-vehicle radar actively emits
electromagnetic waves towards the offline calibration panel, collects the echoes, and calculates the angular deviations of the radar
in both vertical and horizontal directions. The equipment occupies a small footprint and is compatible with different vehicle models.
Application results from the first mass-produced vehicle show that the in-vehicle radars can be correctly calibrated through this
offline calibration process and functions normally.

Keywords
millimeter-wave radar; intelligentization; off-line calibration; radar calibration panel
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Practical exploration of science and technology innovation
liaison system in science and technology innovation service—
Take the liaison officer of Hubei province as an example

Lili Xiao
Hubei Association for Science and Technology Information Service Center, Hubei, Wuhan, 430000, China

Abstract

The Hubei Association for Science and Technology took the lead in the national association for science and technology system in
exploring and establishing a team of science and technology innovation liaison officers. A group of management personnel who
are familiar with scientific and technological innovation and the transformation of scientific and technological achievements were
recruited as liaison officers from high-tech parks, industrial parks, science and technology parks, or universities and scientific research
institutions in Hubei Province. They help promote the communication and cooperation between experts and parks or enterprises.
A “six ones” working mechanism has been preliminarily established, and comprehensive management and service work for liaison
officers has been carried out. This article introduces the working methods in the practical exploration, summarizes the experience,
analyzes the problems such as the large differences in the quality of the liaison officer team, and puts forward suggestions such as
strict identification according to the existing problems, providing a reference for how to encourage science and technology innovation
liaison officers to play a greater role in science and technology innovation services.

Keywords

Science and Technology Innovation China; Science and Technology Innovation Liaison Officer; Science and Technology Innovation
Service
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Effects of different extraction methods on the purity and
active ingredients of the borneol

Jing Zheng' Wei Chen” Wentao Ding” Bin Chen’ Wenlian Zhou*
Zhejiang Zhengrong Spice Co., Ltd., Quzhou, Zhejiang, 324300, China

Abstract

As a kind of traditional Chinese medicine, borneol is widely used in the clinical practice of traditional Chinese medicine and modern
pharmaceutical industry because of its unique pharmacological activity. Different extraction methods have a significant impact on the
purity of the borneol and the retention rate of its active ingredients, which is directly related to their efficacy and application value.
The paper studied the extraction method, solvent extraction method and microwave assisted extraction method from the extraction
process, purity control and retention ratio. On this basis, a optimization of extraction process parameters and new green extraction
technologies are explored to improve the purity of borneol and realize the maximum retention of active ingredients. The results show
that different extraction methods have significant differences in extraction efficiency, composition stability, and impurity control, and
optimizing the extraction technology is important for improving the quality of borneol products and pharmaceutical effect.

Keywords
borneol extract; purity analysis; active ingredient; extraction method; technical optimization
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Study on the quality control strategy in the food testing
laboratory

Meilian Shi Weijing Lin Xuefen Shi
Shenzhen Credit Test Standard Technical Service Co., Ltd., Guangdong, Shenzhen, 518000, China

Abstract

In order to ensure the food safety, it is necessary to strictly control the quality of the food testing laboratory. On the basis of
discussing the quality control of the food testing laboratory, this paper studies the key quality control of the laboratory, explains the
significance of quality control for the correct and reasonable guarantee of food testing results, and protects the interests of consumers
and the development of the food industry.

Keywords
food testing laboratory; quality control; influencing factors; control strategy
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Analysis of factors affecting quality control in the process
of food inspection

Weijing Lin Xuefen Shi Meilian Shi
Shenzhen Credit Test Standard Technical Service Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

As a core link in ensuring food safety, food inspection’s quality control is directly related to public health and industry reputation.
However, in practical operations, there are still potential risks at multiple levels such as technology, management, and standard
implementation that need to be systematically optimized. The current food inspection system faces challenges in terms of personnel
professional level, equipment update speed, sample processing standards, etc. The impact of laboratory environment fluctuations on
test results cannot be ignored. The research on solutions to these problems should not only focus on technical improvements, but also
pay attention to the standardized reconstruction of inspection processes. This has practical guidance for improving the food safety
governance system and provides theoretical support for the iterative upgrading of inspection technology.

Keywords
food inspection; quality control; influencing factors; solution strategy
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Research on the application of custom keyboard in aircraft
simulator development

Hengyu Zhou
Shanghai Civil Aviation Vocational and Technical College, Shanghai, 200235, China

Abstract

This paper applies the custom macro-programmable keyboard used in the film and television production industry to aircraft
simulators, achieving cost-effective centralized control and display of various cockpit systems. Although the layout of an actual
aircraft cockpit is scientifically rational, such a design is not suitable for simulators. Firstly, all buttons, knobs, and switches in an
aircraft cockpit are fully customized, resulting in prohibitively high costs. Secondly, due to spatial constraints, the cockpit design
does not fully adhere to ergonomic principles. Lastly, aircraft cockpits are tailored to specific aircraft models, lacking universality.
The proposed keyboard categorizes and prioritizes the aircraft’s complex systems based on logic and relevance, mapping them onto
the macro-programmable keyboard to enable aircraft control and monitoring. By implementing this custom keyboard, simulators can
be built with low cost, rich display capabilities, high versatility, and user-friendly operation.

Keywords
Macro-programmable keyboard; Aircraft simulators; A320
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Analysis of the key technology development trend of large-
size silicon single crystal growth equipment

Weileng Wang Huanxin Zheng’
Zhejiang Haina Semiconductor Co., Ltd., Quzhou, Zhejiang, 324300, China

Abstract

As the core material supporting the high-end development of semiconductor and photovoltaic industry, large-size silicon single
crystal growth equipment technology is facing the transformation challenge of complicated structure, process precision and intelligent
control. The thermal field system, traction mechanism and atmosphere control device in the equipment play a key role in ensuring
the quality and size improvement of crystals, but there are still technical bottlenecks in crystal defect suppression, interface stability
control and temperature gradient uniformity. This paper focuses on the large size silicon single crystal growth equipment system
composition and function characteristics, deeply analyzes the core of silicon single crystal quality and efficiency, and system combing
innovation technology path, discusses the magnetic field auxiliary control, intelligent temperature control and modular structure of
advanced technology application prospect, combined with the industry demand analysis equipment development trend, in order to
silicon single crystal equipment technology independent breakthrough to provide theoretical support and direction.

Keywords
large-size silicon single crystal; growth equipment; thermal field control; defect suppression; technological innovation
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Application of Intelligent Sensor Technology in Automotive
Electronic Technology

Wu Zhou Wensheng Liang Qingqing Zhou Yao Ming
Guangzhou Automobile Group Co., Ltd., Guangzhou, Guangdong, 511434, China

Abstract

Intelligent sensor technology has become the key support for the development of automotive electronic technology, especially in
the body control system. This study focuses on the core system of body attitude, suspension adjustment and stability control, and
analyzes the functional characteristics and working mechanism of multiple types of intelligent sensors in practical application.
Study combining the system structure analysis and typical case analysis, mainly discusses the sensor fusion, data optimization and
communication synergy on body control performance, research shows that the intelligent sensor in enhancing vehicle dynamic
response ability and promote active safety level has played an important role, the high precision of intelligent car control and system
integration has certain significance.

Keywords
intelligent sensor; body control; automotive electronics; dynamic stability
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Research on the application of multi-sensor fusion technology
in metal structure health monitoring of power station

Jieming Zhao Zhishan Tang Jian Shen
Huadian Electric Power Research Institute Co., Ltd., Hangzhou, Zhejiang, 310030, China

Abstract

This paper proposes a monitoring scheme for the health of power station metal structures based on multi-sensor fusion technology.
The paper establishes an efficient monitoring system by integrating sensor data acquisition, feature analysis, and fusion algorithms.
In the system design, sensor network topology, data preprocessing, feature extraction, and multi-level fusion models are combined
to achieve accurate identification of metal structure damage. Experimental results verify the high precision and robustness of the
fusion algorithm under different damage scenarios, demonstrating that this method can effectively enhance the efficiency of health
monitoring for power station metal structures. This research provides new ideas for intelligent monitoring of power equipment and
has significant practical application value.

Keywords
multi-sensor fusion; power station health monitoring; data fusion algorithm; structural damage detection
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Research on the collaborative application of automation
control and energy storage technology in smart grid

Weiwei Yue
Hebei Fengmei Coke Chemical Co., Ltd., Handan, Hebei, 056200, China

Abstract

The modern power system is undergoing a profound transformation, shifting from traditional unidirectional energy supply models to
intelligent forms. The economic efficiency, reliability, safety, and flexibility of grid operations face higher demands and challenges
under this transformation. The dynamic characteristics of power supply and demand have changed due to the continuous increase
in renewable energy penetration. The rapidly changing energy supply and demand environment has made traditional regulation
methods inadequate. Intelligent sensing technologies, information communication technologies, data analysis, and decision-making
technologies, which serve as the central nervous system of smart grids, maintain system stability through real-time perception
and dynamic response. Energy storage devices, represented by lithium-ion batteries, act as energy buffers, endowing the grid with
time-varying regulation capabilities. The collaborative innovation of these two types of technologies can effectively overcome the
limitations of individual technologies, forming a composite solution of “dynamic control + flexible regulation.”

Keywords
smart grid; automatic control; energy storage technology; collaborative application
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Comprehensive control technology for improving loading
efficiency of exported coke

Jinsheng Dou
Zhangxuan Technology Hydrogen Metallurgy Company, Xuanhua, Hebei, 075100, China

Abstract

After the change of the company’s production and sales model, a detailed study was conducted on the factors that restrict the quality
and efficiency of coke export loading. Technical measures were formulated to improve standardized loading operations, refine
loading operation methods, and invent a locking wrench for the small door of railway open car carriages to enhance the efficiency of
repairing damaged car doors; Improve the display function of the material level in the silo on the upper computer; The upgrading and
renovation of the 12 line silo system, dust removal system, tractor equipment, and the discharge gate equipment for the 12 line and 40
line silos in the coke field have achieved a dual improvement in the efficiency and quality of coke export loading.

Keywords
constraints; Operation; Technical measures; Improve; Upgrading and renovation; Double promotion
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Research on the construction path of smart broadcasting
and television in rural areas

Jun Liu

Taohe Town People’s Government, Langao County, Ankang, Shaanxi, 725408, China

Abstract

As a core component of the rural revitalization strategy, the Smart Radio and Television Rural Project is a key means to promote
balanced public cultural services between urban and rural areas, advance rural industries, and enhance rural governance effectiveness.
This paper systematically outlines the core connotations and strategic value of the Smart Radio and Television Rural Project, deeply
analyzing its functional roles in rural cultural dissemination, industrial empowerment, and social governance. In response to the
practical challenges highlighted in current project construction, such as lagging infrastructure development, imbalanced content
supply and demand, disconnection in technology application, monolithic operational models, and insufficient talent support, this
paper proposes a comprehensive solution from dimensions including improving infrastructure quality, reconstructing and upgrading
content ecosystems, deeply integrating technologies, innovating operational mechanisms, and optimizing talent systems. The
Smart Radio and Television Rural Project must adopt a tripartite model of “technology + content + service,” relying on multi-party
collaboration and innovation-driven approaches to achieve sustainable progress, thereby endowing rural revitalization with robust
vitality.

Keywords
smart radio and television; rural projects; rural revitalization; public cultural services; construction path
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Application of automation and intelligent technology in
coal mining

Zhejun Chu
Kuche Kexing Coal Industry Co., Ltd., Aksu, Xinjiang, 842000, China

Abstract

In the context of continuously advancing technology, automation and intelligent technologies have gradually been applied across
various industries, particularly in coal mining. The application of this technology has had a significant impact on the development
of coal mines. Not only does it greatly enhance the efficiency of coal mining operations, but it also significantly reduces safety
hazards in coal mine work, allowing for more rational resource utilization. Moreover, it promotes green development in coal mining
enterprises. This paper studies the value of this technology in coal mining, its specific applications, and future prospects. Through
detailed analysis, it introduces the application of automation and intelligent technologies in different stages of coal mining.

Keywords
automation technology; intelligent technology; coal mining
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Theoretical construction and practical implications of
enterprises’ implementation of the main responsibility of
green development in ecological environment governance in
the new era

Yipaerguli Kadier

Kashgar Regional Environmental Protection Bureau, Kashgar, Xinjiang, 844000, China

Abstract

In the context of ecological civilization construction in the new era, the environmental governance system is undergoing a paradigm
shift from government-led to multi-stakeholder governance. As key participants in market economic activities, enterprises have
evolved from passive regulatory targets to proactive entities responsible for environmental governance. However, issues such as
inadequate responsibility transmission mechanisms, imbalanced cost-sharing for green transitions, and lack of transparency in
environmental information disclosure persist. These problems highlight the structural contradictions between traditional development
models and the requirements of modern ecological governance. To overcome this challenge, it is necessary to construct an
enterprise responsibility theory framework that aligns with new development concepts, integrating the internalization mechanism of
environmental costs into modern corporate systems. This will foster a governance landscape where market incentives and institutional
constraints work together synergistically.

Keywords

new era; ecological environment governance; green development; enterprise main responsibility; theoretical construction; practical
implications
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Research on dynamic evaluation model of power system
reliability and security based on big data

Xiaoli Wu Ke Zheng Yong Li Yuejing Su Changlu Shen
Samsung Medical Electrical Co., Ltd., Ningbo, Zhejiang, 315034, China

Abstract

In the process of accelerating the construction of new power systems, the penetration rate of renewable energy is continuously
increasing, leading to strong uncertainty and complex time-varying characteristics in grid operations. Traditional evaluation
methods, which rely on static analysis based on historical statistical data, can no longer meet the needs of modern dynamic grid
management. Under the background of big data, a dynamic evaluation system that integrates multi-source heterogeneous data streams
has broken through the limitations of traditional methods in temporal resolution and spatial coverage. This system demonstrates
unique advantages in scenarios such as identifying weak points in the grid and predicting cascading failures. This paper focuses on
the reconstruction of evaluation models driven by data, aiming to establish a dynamic evaluation framework with self-evolution
capabilities, providing theoretical support for advancing the safety defense line of the power grid.

Keywords

power system; big data analysis; dynamic evaluation; reliability; security
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Research on the Application of S7-1500 Series PL.C Control
System in Furnace Front Blower

Xiaogen Wu
Yunxi Wenshan Zinc Indium Smelting Co., Ltd., Wenshan, Yunnan, 663700, China

Abstract

This article mainly studies the application of S7-1500 series PLC control system in the front blower of the furnace. Firstly, the
original S7-1200 series PLC control system for the furnace front blower and its existing problems were introduced, including
independent control of the lubrication system oil station, lack of instrument range setting on the touch screen, instrument interlock
signal shielding function, and signal testing function. Then, a detailed explanation was given on the improvement plan of replacing
the PLC with the S7-1500 series and merging it with the lubricating oil station control, as well as adding related functions. By
comparing the system performance, stability, and ease of operation before and after improvement, the advantages and effects of the
S7-1500 series PLC control system in the application of furnace front blowers were analyzed. The research results indicate that using
the S7-1500 series PLC control system can significantly improve the operational efficiency and reliability of the furnace front blower,
reduce maintenance costs, and provide stronger support for industrial production.

Keywords
PLC control system; S7-1500; Software programming; Blower; Instrument signal
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The Deconstruction and Reconstruction of the Dynamic
Mechanism for the Transformation of Scientific and Technological
Achievements from the Perspective of Collaborative Innovation
Theory

Ji Wang
Science and Technology Commission of Changping District, Beijing, Beijing, 102200, China

Abstract

Based on the theory of collaborative innovation, this paper deeply analyzes the dynamic mechanism of the transformation of scientific
and technological achievements. By deconstructing the existing dynamic mechanism, analyzing the problems such as insufficient
subject coordination, inefficient resource integration and weak policy guidance existing in the current dynamic mechanism,
starting from the concept of collaborative innovation, the path of reconstructing the dynamic mechanism for the transformation of
scientific and technological achievements is proposed to improve the efficiency of the transformation of scientific and technological
achievements and promote the deep integration of scientific and technological innovation and economic and social development.
The research holds that establishing a new dynamic mechanism for the effective transformation of scientific and technological
achievements, with the collaboration of multiple subjects at its core, the efficient integration of resources as its support, and the
precise guidance of policies as its guarantee, is the key to achieving the effective transformation of scientific and technological
achievements.

Keywords
Collaborative Innovation Theory; Technology transfer; Power mechanism
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The reinforcement effect of offshore jet grouting pile
technology on port foundations

Xing Feng

China Communications Second Highway Engineering Bureau Municipal Construction Co., Ltd., Dalian, Liaoning,
116014, China

Abstract

As an in-situ foundation reinforcement technology, high-pressure jet grouting piles have been widely used in seaport engineering in
recent years, especially in the nearshore areas with extensive distribution of soft soil layers, large water depth and complex geology.
Based on the Shabao Port wharf project of Zhangzi Island, this paper conducts research on the construction technology of offshore jet
grouting piles and systematically analyzes its reinforcement mechanism and implementation effect in the port foundation. Combining
design parameters, construction process control, on-site detection data and environmental impact monitoring, the comprehensive
advantages of this technology in enhancing the bearing capacity of the foundation, suppressing settlement and reducing environmental
disturbance are verified. By comparing with traditional methods, the applicability and technical economy of the promotion of high-
pressure jet grouting piles in seaport engineering are summarized, providing feasible technical paths and reference basis for future
port foundation engineering.

Keywords
rotary jet grouting pile; Foundation treatment; Harbor engineering; Capacity enhancement; environmental impact
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DAMI10kW Fault types of medium wave transmitter and
classification maintenance techniques

Yankai Wang
Xinjiang Radio and Television Bureau 8108 stations, the Xinjiang Uygur Autonomous Region, Artux, 845350, China

Abstract

This paper focuses on the DAM10kW medium wave transmitter of the Xinjiang Press and Publication Radio and Television Bureau’s
Program Transmission Center, systematically explaining common fault types and classification maintenance techniques. By analyzing
power supply faults, RF amplification faults, modulation and demodulation faults, and control monitoring faults that occur during
actual operation, the paper delves into the causes of these faults. For different types of faults, targeted maintenance ideas and methods
are proposed. Considering the unique environmental characteristics of Xinjiang, practical strategies for fault prevention and rapid
repair are provided. The aim is to help technical personnel accurately diagnose fault types, efficiently resolve transmitter faults,
ensure stable transmission of medium wave signals, and provide practical references for the technical maintenance work of medium
wave transmission stations.

Keywords
DAMI10kW medium wave transmitter; fault type; classified maintenance; broadcast transmission; fault prevention
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Construction of a smart metering and supervision platform
for taxi meters

Weiyun Ma Wanjie Ren Shengwei Hu Xingjian Chen
Yili State Inspection, Testing and Certification Institute, Yining, Xinjiang, 835000, China

Abstract

As mandatory inspection instruments, taxi meters have an annual calibration cycle. It is impossible to guarantee the accuracy
of measurement data within this period. Currently, there are many taxis in various cities, and the metrological calibration tasks
for market supervision departments across regions are heavy. This paper develops a meter with a high-precision mobile satellite
positioning terminal attached, known as a networked meter. It establishes an operational taxi database and further develops a smart
metering supervision platform for meters. By using the online distance and time data from the mobile satellite positioning terminal as
a reference standard and comparing it with the distance and time data from the taxi meters, remote online metering of taxi meters can
be achieved, thereby realizing intelligent metering supervision.

Keywords

networked meter; on-board mobile satellite positioning terminal; remote online measurement; intelligent metering supervision
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Research and development and application of intelligent
construction site drainage system

Shuai Wang' Yilong Cui' Fan Luo’ Yiru Zhang’ Haotian Qian'

1. Wuhan Construction Group Co., Ltd., Wuhan, Hubei, 430056, China
2. Wuhan Urban Construction Group Co., Ltd., Wuhan, Hubei, 430021, China
3. Central South University, Changsha, Hunan, 410083, China

Abstract

The water environment at the construction site is crucial for construction quality and safety, and is also an important management
content in green construction. Based on the actual needs and characteristics of the construction site, as well as the problems of
inconvenient water level monitoring and unscientific drainage in traditional drainage methods, an intelligent construction site drainage
system based on water pressure sensors, the Internet of Things, and drainage equipment is proposed. It can control the drainage
time and frequency more scientifically and reasonably, intelligently solve problems such as untimely monitoring and drainage, and
excessive drainage. The system can perform online monitoring, warning, and control functions. Compared with traditional manual
measurement methods, it is more convenient, efficient, easy to master, and practical in function. Applied in multiple engineering
projects with good results, the system can provide reference solutions for water environment control at construction sites..

Keywords
intelligent construction site; water level monitoring; drainage; internet of things
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Problems and Countermeasures in the Transformation of
Ecological Environment Technology Achievements

Xue Han
China Municipal Engineering North China Design and Research Institute Co., Ltd., Tianjin, 300074, China

Abstract

Under the background of economic development, ecological problems are increasingly prominent, including soil erosion, acid rain,
air pollution, soil pollution, etc. For example, a large amount of untreated sewage entering the surrounding water system not only
causes water resource pollution, but also threatens the personal health of residents, seriously affecting the sustainable construction
of people and society. In view of this, this article will focus on analyzing the problems and countermeasures in the transformation of
ecological environment technology achievements. Firstly, understand the importance of transforming ecological and environmental
technological achievements, then analyze existing problems and propose follow-up solutions, including enhancing government
guidance and support, promoting the integration of multiple factor resources, leveraging technology and finance, strengthening
professional institutions and talent construction, promoting macro guidance, etc., in order to provide reference for relevant personnel.

Keywords
ecological environment; Transformation of scientific research achievements; Conversion issues; countermeasure
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Adaptive design and collaborative maintenance system
construction of intelligent mechanical equipment driven by
artificial intelligence

Ke Zheng Meng Li Xiaoli Wu Changlu Shen Yuejing Su
Wenzhou Jiagu Packaging Co., Ltd., Yueqing, Zhejiang, 325619, China

Abstract

The current industrial sector is undergoing a critical phase of intelligent transformation and upgrading. Traditional design models
and maintenance strategies for machinery are increasingly unable to adapt to the complex and ever-changing working conditions
and dynamic demands. Due to the unpredictability of operating environments and the increased interconnectivity of failures,
static design frameworks and decentralized maintenance models face bottlenecks such as delayed response and resource wastage.
Breakthrough developments in artificial intelligence offer new solutions to these challenges. By constructing multidimensional
sensing networks and employing dynamic optimization algorithms, equipment can now adapt to its environment and make design
adjustments. This paper focuses on the deep integration of artificial intelligence in dynamic modeling methods and collaborative
decision-making mechanisms, aiming to establish a closed-loop system that covers the entire lifecycle of intelligent machinery from
design to operation and maintenance. The goal is to achieve continuous evolution of equipment performance through data-driven
and knowledge-integrated approaches, providing theoretical support and technical paradigms for the development of industrial
intelligence.

Keywords
artificial intelligence; intelligent machinery; adaptive design; collaborative maintenance
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To explore the natural complex nutrition of emerging functional
food Lepidium and its effect on health

Kang Liu' Yingting Bai* Zi Yang’

1. Institute of Food and Nutrition, Anhui Agricultural University, Hefei, Anhui, 230000, China
2. San Francisco Art University, 941052, USA
3. Beijing Shiyecao Technology Development Co., Ltd., Beijing, 100010, China

Abstract

Polygonum cuspidatum is a functional food independently innovated by the Chinese people in the new era, qualifying as a “potential
full-nutrient carrier” according to the Food and Agriculture Organization (FAO) of the United Nations. This paper explores the rich
natural composite nutrients in Polygonum cuspidatum and their mechanisms of action on human health. By analyzing and comparing
relevant research literature on functional foods, it reveals the synergistic effects and positive roles of over eighty natural nutrients,
including proteins, amino acids, trace elements, beneficial minerals, and bioactive components. Relying on the expert team from
the College of Food and Nutrition at Anhui Agricultural University, extensive research has confirmed that Polygonum cuspidatum
contains complete proteins, which are rare in plants but common in animals. Notably, it contains lysine, which is lacking in
traditional grains, and also provides essential amino acids that the human body cannot synthesize on its own, offering strong support
for avoiding sub-health conditions. In today’s pursuit of a healthy lifestyle, incorporating Polygonum cuspidatum as a functional food
into daily diets is a scientifically sound choice.

Keywords
Polygonum; leafy grass; functional food; natural compound nutrition; health effect; functional food; functional agriculture
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Research on computer application based on network information
security technology management

Ke Wang
CNOOC Refining & Chemical Co., Ltd., Beijing, 100029, China

Abstract

The application of computer puts forward high requirements for network security, and in practical application, in order to fully ensure
the security of network information, relevant technical personnel need to implement comprehensive and scientific management of
network information security. At this stage, because the network security system of the computer is not very sound, the computer is
likely to be attacked by viruses during use. Based on the recent domestic network information security hotspots and the domestic
regulatory situation, this paper proposes network information security technology management measures from the perspectives of
multi-factor identity authentication technology, network intrusion detection technology, and information security technology for
network mimic defense system.

Keywords
network information; security protection technology; Computer
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Research on innovation technology of co-remediation of
contaminated site soil and groundwater

Shuo Huang
Chongqing Derun Xinbang Environmental Restoration Co., Ltd., Chongqing, 400084, China

Abstract

With the continuous acceleration of industrialization and urbanization, the formation of contaminated sites has also sped up. Soil
and groundwater pollution have become thorny environmental challenges on a global scale. Traditional remediation techniques
often focus on the treatment of single media, neglecting the complex environmental risks caused by the interaction between water
and soil pollution. Current contaminated sites exhibit increasingly diverse pollutant types and more complex migration pathways.
Among these, the proportion of heavy metal and organic compound pollution exceeds 60%, forming a three-dimensional pollution
network through infiltration and diffusion. This paper starts from an analysis of pollution mechanisms and aims to address issues
such as spatiotemporal asynchrony and technical limitations in the remediation process of water and soil pollution through innovative
technology coupling models, providing a systematic solution for the restoration of regional ecosystems.

Keywords
contaminated site; soil remediation; groundwater remediation; synergistic remediation; technological innovation
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Study on the influencing factors of blood alcohol concentration
and the solution technology of difficult problems in forensic
toxicology

Zhousheng Yao
Guangxi Shengbang Judicial Appraisal Center, Wuzhou, Guangxi, 543000, China

Abstract

This paper focuses on the field of forensic toxicology, specifically exploring the influencing factors of blood alcohol concentration
(BAC) and their technical theoretical issues in complex case appraisals. The study finds that individual physiological differences such
as age, gender, weight, alcohol metabolism characteristics, and sample preservation conditions significantly impact BAC test results.
Additionally, the paper combines advanced detection methods like gas chromatography-mass spectrometry (GC-MS) and headspace
sampling techniques, detailing their principles and advantages in BAC testing. New detection standards play a crucial role in
resolving complex forensic toxicology issues by standardizing procedures and optimizing technology applications. This research aims
to provide scientific theoretical foundations and technical references for forensic toxicologists, effectively enhancing the accuracy
and reliability of BAC testing in complex cases, ensuring the fairness of judicial decisions, and promoting significant development in
the field of forensic toxicology.

Keywords
forensic toxicology; blood alcohol concentration; gas chromatography-mass spectrometry; headspace sampling
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Research on Design Method of UAV arm Based on Multi-
Scale Structural Topology Optimization

Ang Zhao
Shanghai Civil Aviation College, Shanghai, 200232, China

Abstract

As a crucial carrier of China’s new-quality productive forces, the low-altitude economy’s core equipment, drones, has its endurance
constrained by airframe weight. UAV structural design, as a key factor determining UAV performance, stability, and application
scope. Reasonable structural design can not only improve the flight performance of UAVs but also enable them to better adapt to
various complex application scenarios, thereby promoting the widespread application of UAV technology in military and civilian
fields. Aiming at the limitations of traditional single-scale topology optimization design, this paper proposes a UAV structural
lightweight design method based on the multi-scale finite element method. By constructing a macro-meso collaborative optimization
model, it is possible to reduce the weight of structural components while maintaining stability and strength, improve the overall
structural performance, and reduce costs. Multi-scale structural topology optimization can provide a new development path for
improving UAV endurance.

Keywords

Unmanned Aerial Vehicle (UAV); Lightweight Design; Topology Optimization; Multi-Scale Finite Element; Endurance
Capacity
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The digital transformation path of enterprise science and
technology management under new quality productivity

Jian Tao

Anyang Science and Technology Innovation Service Center, Anyang, Henan, 455000, China

Abstract

The era of new quality productivity brings opportunities for business development while also presenting certain challenges
to enterprises. In this context, the digital transformation of corporate technology management is crucial for enhancing core
competitiveness. New quality productivity refers to leveraging technological power to improve production efficiency, which can help
companies strengthen the application of productivity and achieve digital intelligence goals from a technical perspective. Based on
the background of new quality production, this paper discusses the significance of the digital transformation of corporate technology
management and provides a path to achieve it. The aim is to enable enterprises to complete the digital transformation of technology
management as they accelerate the development of new quality productivity, thereby gradually shifting their management models
from single to diversified, ultimately achieving high-quality development.

Keywords
new quality productivity; enterprise science and technology management; digital transformation; significance; path
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Research on safety communication test based on vehicle
CAN bus

Lifang Dou Mingjun Wang Jia Yuan

Wuhan Institute of Product Quality Supervision and Inspection, Wuhan, Hubei, 430000, China

Abstract

In view of the technical bottlenecks faced by the current on-board CAN bus, such as supply chain security risks, lack of detection
standards, and lagging tool development, this study innovatively designs a security testing system based on dynamic behavior
baseline by constructing a three-dimensional network security threat model including asset identification, threat classification,

and attack path analysis, and develops a testing tool with automatic traffic generation, real-time event recording, and intelligent
vulnerability analysis.

Keywords

on-board CAN bus; secure communication mechanisms; testing system; Automated testing tools
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Research on the construction methods of cost estimation
models for standalone aerospace products

Jiahui Yu Yongxin Cheng Sihai Hu Yongsheng Song Hao Ren
China Academy of Launch Vehicle Technology, Beijing 100076

Abstract

As competitive procurement of aecrospace equipment advances, effective cost estimation is crucial for limit-price design and
cost control, playing a vital role in equipment design and mission implementation. This paper investigates the methodology for
establishing cost estimation models for single-unit aerospace products based on small sample sizes, analyzing and elaborating on
the selection of cost drivers, the basic form of the model, and its construction. Following the approach for model establishment, we
introduce the process of constructing cost models for different types of single-unit products, providing new insights for modeling
costs of single-unit aerospace products with small sample sizes.

Keywords
Acrospace single-unit products, cost model, parametric method
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Optimization and kinetic analysis of cyanide leaching
parameters for low grade gold ore based on response surface
method

Hao Wang' Xiangting Hu”>" Qifei Sun'

1. Shandong Zhaojin Group Co., Ltd. 1, Zhaoyuan, Shandong, 265400, China
2. Key Laboratory of Wastewater Treatment and Resource Recovery for Fine Chemical Industry, Yantai, Shandong,
264000, China

Abstract

The cyanidation leaching process for low-grade gold ore is a critical step in gold extraction. Optimizing the cyanidation leaching
process can enhance gold recovery rates and reduce production costs. This study, based on the response surface method, analyzed the
main factors affecting the cyanidation leaching process of low-grade gold ore, including cyanide concentration, leaching time, pH
value, and temperature. Through experimental design, the optimal leaching parameter combination was obtained.

Keywords
response surface method; low grade gold ore; cyanide leaching; parameter optimization; kinetic analysis
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Research on the application of new catalysts in low-carbon
conversion technology of coal chemical industry

Xinxu Zhang
Xinjiang Uygur Autonomous Region Coal Research Institute, Urumgqi, Xinjiang, 830011, China

Abstract

In terms of realizing the clean and efficient utilization of coal resources, the key path lies in the low-carbon conversion technology
of coal chemical industry, and the core of it is the development and application of new catalysts. The focus of this study is on the
innovative design of catalysts in the fields of coal-to-chemicals, syngas conversion, and CO2 recycling, with the aim of revealing the
regulatory mechanisms of catalysts for reaction selectivity, energy efficiency improvement, and carbon emission reduction. Relevant
studies have shown that the optimization of the distribution of active sites and the structural stability of the catalyst can significantly
enhance the reaction kinetics and inhibit the formation of by-products, which provides theoretical support and technical paths for the
low-carbon transformation of the coal chemical industry, which is of great practical significance for promoting the development of
the entire industry in the direction of green and sustainable development.

Keywords
novel catalysts; coal chemical industry; low-carbon conversion; catalytic mechanism; Green chemical industry
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Removal methods of nucleic acid contamination in PCR
laboratory

Danhong Yang' Mingdeng Liu' Shihao Wang® Xiaohong Xie'

1. Jiangxi Environmental Engineering Vocational College, Ganzhou, Jiangxi, 341000, China
2. Shandong Kehong Medical Technology Co, Ltd., Dezhou, Shandong, 253011, China

Abstract

Nucleic acid contamination is a common problem in PCR laboratories. Finding an effective method to prevent and remove nucleic
acid contamination is very significant for the normal operation of PCR laboratories and the reliability of detection results. In this
paper, the effects of several different scavenger on the removal of nucleic acid contamination in PCR laboratory were compared
and analyzed. The results showed that: compared with 75% alcohol and 3% hydrogen peroxide disinfectant, nucleic acid scavenger
has obvious inhibitory effect on PCR reaction and can effectively degrade nucleic acid. After nucleic acid scavenger treatment,
the amount of nucleic acid remaining on the surface of the instrument and the experimental bench is obviously reduced. Under the
premise of maintaining the cleaning effect, 84 disinfectant has corrosion effect on the surface of stainless steel, carbon steel, copper
and aluminum, and nucleic acid scavenger has almost no corrosion on the surface of the above materials.

Keywords
nucleic acid detection; PCR; nucleic acid contamination; nucleic acid scavenger
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Research on the Development and Application of AGV
Small Cars at Home and Abroad

Yichen Kang

Xi’an University of Arts and Sciences, School of Mechanical and Materials Engineering, Xi’an, Shaanxi, 710000, China

Abstract

As a flexible material handling system, automatic guided vehicle (AGV) is an important part of modern automated logistics system,
and it has important application significance in promoting intelligent logistics. AGV cars have received attention from researchers due
to their advantages in automation. For example, they can automatically transport materials and connect production lines, improving
production efficiency. They can realize automatic and intelligent access to goods and efficient sorting, freeing up manpower. In
hazardous environments such as chemical and nuclear industries, they can replace manual operations to ensure personnel safety.
Through the historical development of AGV small cars, and explore its development in different times, as well as the development
process in different national environments and the differences and commonalities of development. This article discusses the
differences and current situation of the development of AGV small cars in different environments at home and abroad, and looks
forward to the future development of AGV small cars.

Keywords
intelligent robot; AGV; automatic handling
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Research on the Process of Additive Manufacturing Technology
in the Forming of Complex Electromechanical Components

Xiaowei Fu
Qinhuangdao Drainage Co., Ltd., Qinhuangdao, Hebei, 066000, China

Abstract

Additive Manufacturing (AM) technology, which manufactures parts by layer-by-layer stacking, has been widely applied in the
manufacturing industry in recent years. Especially in the forming process of complex electromechanical components, additive
manufacturing technology has demonstrated its unique advantages, such as the free design of complex structures, material savings,
and shortened manufacturing cycles. However, although additive manufacturing has many advantages, there are still certain
challenges in aspects such as the optimization of process parameters, material selection, and surface quality control. This paper
studies the additive manufacturing process of complex electromechanical components and explores the application and process
improvement of additive manufacturing technology in the forming of electromechanical components.

Keywords
Additive Manufacturing Complex electromechanical components Process optimization Material selection Forming accuracy
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The Application and Optimization of New Shape Memory
Alloys in Electromechanical Actuators

Xiaohua Li
Qinhuangdao Drainage Co., Ltd., Qinhuangdao, Hebei, 066000, China

Abstract

Shape Memory Alloy (SMA), as a special functional material, is widely used in the electromechanical field, especially in
electromechanical actuators, due to its unique temperature responsiveness and shape memory effect. The development of new shape
memory alloy materials has made their application prospects in high-precision control systems broader. This paper analyzes the
application of shape memory alloys in electromechanical actuators, and discusses their basic principles, performance characteristics,
and technical challenges existing in practical applications. Combined with the latest research progress, this paper further discusses
the optimization strategies of new shape memory alloys in actuators, including technical improvements in aspects such as material
selection, design optimization, temperature control and power management.Through experimental verification and analysis of actual
cases, the advantages and limitations of the new shape memory alloy actuator were discussed, and the future development direction
was proposed. Research shows that the application of shape memory alloys in electromechanical actuators can not only enhance the
flexibility and response speed of the system, but also achieve higher precision control and energy efficiency management, which is of
great significance to the development of intelligent and miniaturized equipment.

Keywords
Shape memory alloy, Electromechanical actuator, Application Optimization, Temperature Control, Functional materials

FEFRICIZ STV ERBITE RN A SRH

2|\t
FEGHDKARTHEAT, FHE - mdb 22 066000
m E

Kt leE4 ( Shape Memory Alloy, SMA ) 4F 4 —FPa sk sh sedtat, a4k k698 B wa WA T AkIT IR, 2 A
ThE AR, LHEZENEIATE P, FHABRITICASEMAG T, FLESHELRZA PO RANTK L) H,
K IGRE AT RTINS EENERATE PO A, FRIT T HAR R Bk SR E EIRE R P AEGE AR, 4
SRR IIE, KALE—F L T HABRITILESLSAEIITE PR, Gttt kit BEENS
G RERE T MO ARII, BT KRB ER KRR ST, KT T HEBRITICESEPTEGRS L AR, BT AR
RIETE, FEREW, HBRICILAEEMNEHATE T B ARSI G RGHZEREamikE, BRTAEZOHE
PR Febb 2T, SR MR G EEET2E L,

e 40
BARITIE R, MEHATE ., BRI, BEIEH ., e

1518 THE AR, R AR AR R R as R,

A EL T LRI, L e PR IR, W . M AR
BAARE, MBIRIERERTSH, M. RS, 5% AR, BEEHTARARICIZ & ST RO R AT
ML AT 38 B A AT TR, et s SR O AR TR Erohet.
R SRR s et sy PRI A SARA b L AT B
ey AN A (SMA) (B TOERRE RO A A, BRI A
WIRTRHE RTRERT R, MRS L BT 2 gy ek AT, NI ST
DRRETE | BPERER R R P ST OBk DL,
SABTETARIZIZ £ 2R PT Z RO R P ATISR
(EEEA] 0E (1979-) , B, DETHESEA,  HTERIGEF GBI, P EEmes Rk
KR, BRI, FYME.

120



FHRBIF S IR - $£02% - £ 014 -2025 £ 01 A

2 ERRiBIZEEWERFRES 4=
2.1 RBIZ & EMERRE

JEAR1C1Z44 (Shape Memory Alloys, SMA ) Z2—256E
WERPESRRIET “10i2” HREEFIIEIR @M E ., B
SRR ME IR AR AL — RS, RS T8
AERARP EAT 2N A IRICIZ &SR TIEFREET
HEAREERN AR, BARRIATEINFIRE A, o
Bhe R AR5 TR EE, IRIEZR(VES UG, MrEHRE 2
JFUEHITERR o

FEREET, BRICIZESLT SR, XE—FiE
WK B G AT AL, SEEAESE—EEN, Bk
eGSR A, M RAAREAS B AAE (S N
MIERIREERS ) o FEBLECHAR, MRS INE F,
NUEERE A, MREFRBEIRN, MR SRS i e
AL, FHREBITENTIR.

TEARIBIZ A G FE AR H IR OUR BRI AR L, B
IRPEREE ZWIEAE . IREEZE R A AR AR R ZER], B
T ARET SN, MRS MASTERPIRE VR 2 FR I TE
R, RZIRR. i, TARIENZE @0 TR AT DU 4.
TS & AR S EURR IV 2R (AR 2

EIRRICIZ A SR i, R HI RS FE s
TR TIERERL. Bln, ERTEmT, ERIdiZESE
WRECZEpEL, RS, AR E BT
TERRs TERTESHURSR, TIRIEIZE& 45 A TP T8 I9ERs),
TR AR SEEI U B E
22 RIBIZE SR EREFR

TEARTENZ A 4 PR H R O R PR AT T EAILE, FEL
TS, TR, P28 A2 TSR A ) N
7. DUNEIEIRICIZ A 40 2 R A

EREREE: BIRAIZESRE BENWREREFRED,
T RS, TRIEIZ A& SRR N EFRINE
KEWRER ., XMEREEEEHERRICI A SRR MY
e AP EEE RS i resn A, ERIgiZEe S
FIDLBER AR AR R IOTEEE , MR B2 = 0 IRs)
Ho XSRS E ST I A TR S A=
s, miBlEs A . EEERE.

FEHRIOTEHIRE T TARIDIZ A S RES RSN IR 1Y
AUREAERDY R E BIFOATEAR, PR R RSANIIEHIRE . 8
RIS SIRE, FESHH SRRSO AR E
MITITEEABEE NI RS R R 2R H . Blin, TEREL
WATE & T, TIRICIZE SRE I TSR ED
TE, e B HANETT RS0

HiEn SR 5N ARIDIZE S A EERTEIMBER
ROREA RGN EEIR, ISRESEE N TVEIR
FRERRF R I TVEVERE. TRIRICIZ &4 B A RORNPUE I
P, EATESIEFRNTIE N, BRIdZESEREE

KR 55 A AN AN, RERS AR IR A AT 2e
F2, PRI FREARI AIFRE TR m rT SRR R e
EL:28

AR TERICNZ & S RERS TRy N 2s [ PN S B A
R, XEEFEIRRES TR T2 %
R R ERVE  E— D EEDTE, TR
(VA A 0 Gl R B e B o] e e YN o G g Sy
T ARG IUR I EER . B, FARICIZA S 2R
TOMESZZR IRFH ARSI E RO T i d T, E Kty
AR TIRR NI E A RIRE

IR IRERHE: TARICIZ & SRR A 5 HR B AL %
PR, XESRAEREZ N A E P BA TR ERE. Bian,
TEmiE ARG, ARICIZ G I EAIREef:, i
HIREERSCHIR AT . KM, TR, XRHRAEIR
SRR TSR BT RS SF i
2.3 HBEIERIEIZEERIMRKL

BB BRI & RAIN TR K ZREML, BRIk
IR &SI ANEEIE Hm i tERE B bRt . & TIE
TERREL G SR, HhE T ZHSak L e
RGBSR — PERTHARIZ L& G R REATR FITE L
BAREIT AT 1A EZHE P LU T LA TH -

BRI GalomitieRaRiciZe
SRR — . BUIRRESSHRS, RTDASGE TR
1122807 ARV EAELbRERE . B, ESEmeReks
& (NiTi &) fEVFZ R AP RI G, (ERETEREE
FERUREERET A —ERRIRE. B, DR Esin
#i (Cu) . £ (Zn) . 8 (Al) HFoERESBRICIZE
SRR, DA EA B ARTATZI TAEER .
RFLRICIZE SRR R m & 2N R . f2m
AT AR DA 55 B E S T3 TH o

s TZMsat: IRICIZE SIEREAR UL TH
Ry, W FHIE T ZIm, ARG TZ, midt
H, AT, BAkEE, AIDIEENES SRR, Mifn
fEE IR RICI A 5 A . U Rl AR &4
MR, FRIRICIZE SREBIER E ERTEEIN R
BUH ST ROMERE. SRR, @Bt in T T2, REgks
W HIRICIZ & S SARESE, e =2 RERTES
EME.

BRI ALK FRRICIZE S — RIS
e HABS YRR S IRHIRETIR . L, EF2EiE
FER T, SRR A TR AT R R RS,
KFTIRITARICIL A S AVEIARIERE . B B PRIE AL
GV A= HIELE, TR & &R DERT ZH TIER
ST ERDETT, MifnSSBUSAR Il BN, TEBRSTiA
&, SEEREERALZ, BRICIZE SRERIRIELIE
FEAERIRF TR R TIR, SEE A Ta T A

121



HEEIHETRE - £ 02% - F 014 - 20254501 A

#BE.

M AMERIRGEE R STT: FERIM RS, B
WRICIZE G5 HBURE 75 R RE . R, 3=THRIR
IR E SMAMATRERE, ERH TIER4r, BV ETbf
FNE R BRIt A SR M HETZ, EgREsRE
SR S IE A dy, PRI ITIEE .

3 FERARIBIZE STV BIITIERFRAIN A
31 NATE5EX

FEE I Tl SRR P e T, HLH — R
PUTESHIREIE . M RS AN R ISR T K, 455
BRI TR, Emisd. PIis A ABRESIR, WHITaEm
AT R, RIS Ea BRI TR BahHh
TS SV T B EARR . IS AR 80T IR e
B, TRRICIZ & S VEh — TR R Res e, BEisEX Lt
o A AR B E A
3.2 HLEHIT RS R AI Rz A L1

RALEE ANIREN RS (SORHL 28 ATEIR 24508 (1nEEsT
4B ) RN ek 2. T E/ BT RS SR e
HIFER, EE BT SR TEE I AR EDR . TERITIZ
EEIRENIPITERER /NG | BRI R, B
HLER NBRED A e TR .

FHREIEST BN TEEREBI T RS, FRICIZA S
AT ATETT M S 2R A I, Il SR &
SHIIEAS, BERSSCHIN X MR R IR RIS B2, MIfTHR
IR RCRANETE .

RZSAR S fEMSURSs, BIRidiz & 4n A
TERMET . RS ME MR RSP TEh . His
RERR RIS EETEHIRE )T, BRSNS U nl
PERTERER RS 0K
3.3 RiICIZ&EEVEIITHRMMIZIT

IR S)REH: TRIRICIZE SV R T2 M
Rt TR AL, Bit, EEEEIAGHIST E X EE,
SRS IR AL, R A AE A &1
TRANREE, STIURSHERTEARIRE

W5 Ak, T PP T s (e A b i T
IRET R TR SR CIZ A S R EARITED . 5,
BT RS BRI A (PWM ) 5 BB, M
KRS BRI R E R

ERIETIAL: T EIRIAIZ A SERI TR R &

122

FEREMRE, ITEMNEERITHER BRSSO
Mo B EEEH SR URTIR . I =R D529 3 5%
i, AIDMERAE TR B A BRI AR

4 FEFRICIZEEENBIITRFRNB
R 7E
4.1 $RFHAT 2R HONGLRL I B S A5

FAARITIZ A S (MR REIS I ROR I R s ELAEHL AT
e ARSI R . RARIFFR AT LA St
B BOIREOR AR RIS RGOSR RIRT T3
MR BRI
4.2 EREAFH SRS TEME

RN & SEBR . R TR R TE 5 R A

75, RIS H A A ar R s A et AR E A
IR . TR &SR, R ASE )
ETZ, s ek,

4.3 RRBERSRAR

1B LA TD 2 B BRI SR, AT DL I
WRICIZASTEMI T EERE, e TIENeE, 2480
B, BERS ST TVRIRAS IR, MITms /D RERIR R .
5 %5ig

AR A S rEN LI T3 H 9 2 R HA T )
FIRTSR o S A SR BB RGATSGHIRE 7,
TARICIZ G S RENS AN — AR i s bR it ass . W R S
PIESHIT I AR, HEEMEHR . IHIER N ABr AR,
AR & S EE 2 mim S h R EEE . BRA
RT3, PR T ERERI AT e, KN
BRI R A AR IS o
S 3k
(1] EEE TR B R, B TR 2126 SR Z BT E i

FIRz [T EZHER T RRFFT,2025,29(10):2113-2123.

21 Hok CETIRRIDIZE SIS SRSl aes
FEL2024,44(05):16-18.

[B] FEEREHREERICIZE SRS E I RD]. 2l
F:,2024.DOI:10.27400/d.cnki.gxasc.2024.000452.

[4] SeBHEE. BOGLERK AL Cu-Al-Mn-Ti/SiTEARICIZ & 4 0 4H
AU PERERF4Y [ D] A8 Rl K %#,2024.DO1:10.27157/d.cnki.
ghzku.2024.000096.

[51 FIELSLMAJECuAlFeTEIRIIZ & SRR SRR D).V
22 Tl A2,2024. DOL:10.27391/d. enki. gxagu.2024.000030.



REUHETE-F02%5 - F 018 - 20254501 A DOT: https://doi.org/10.12349/tie.v2i1.5818

Development of high-temperature and high-pressure torsion
equipment and its application in material processing

Chengtao Duan
Shanghai Songjia Automation Technology Co., Ltd., Shanghai, 200949, China

Abstract

This paper introduces the development of a new type of high-temperature and high-pressure torsion equipment and its application
in material processing. The equipment integrates a high-temperature heating system, a cooling system, a high-pressure loading
system, a precision torsion control system and a measurement and control system, which can realize the grain refinement of
materials under high temperature and high pressure conditions. By elaborating on the design principles, structural characteristics
and key technological innovations of the equipment, its unique advantages in the field of materials science are demonstrated. The
experimental results show that the equipment can effectively simulate the deformation behavior of materials in extreme environments,
which provides an important means for the research and development and performance optimization of new materials. This study lays
a foundation for the further development of high-temperature and high-pressure torsion technology, and is of great significance for
promoting innovation in the field of material processing.
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high temperature and high pressure; torsion equipment; material processing; extreme conditions; Measurement control
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