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Technology Management Method of Transmission Parts
Based on the Whole Life Cycle

Dandan Sun
Xuzhou XCMG Transmission Technology Co., Ltd., Xuzhou, Jiangsu, 221000, China

Abstract

This paper explores the technical management methods for transmission components based on the full lifecycle approach,with
a focus on analyzing its application in various stages such as design,production,use,and maintenance.Full lifecycle management
enables quality control from the source,improves the service life of transmission components,and reduces maintenance costs.
Through systematic lifecycle management,enterprises can achieve optimal resource allocation and minimize risks at each stage,while
simultaneously enhancing product reliability and economic efficiency.The paper also discusses the application of intelligent
technologies in lifecycle management,such as big data analysis and the Internet of Things,and how they facilitate precise management
and optimized decision-making.
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Full lifecycle management;transmission components;technical management;intelligent technologies;optimization strategies
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Research on the Detection and Safety Operation Evaluation
System of Aging Diseases of Irrigation Area Water Conservancy
Facilities

Houze Ya

Guangxi Hechi Haoyu Engineering Consulting Co., Ltd., Hechi, Guangxi, 547000, China

Abstract

Irrigation district water conservancy facilities constitute a fundamental basis for agricultural water allocation and irrigation
assurance,and their operational condition is directly related to water supply security,irrigation efficiency,and the sustainable
development of agriculture within irrigation districts.With the continuous increase in service life,many irrigation district facilities
have exhibited widespread problems such as structural aging,functional degradation,and the accumulation of operational
hazards,making traditional experience-based management and single detection methods insufficient to meet the requirements of
refined safety operation control.Focusing on the practical needs of aging defect identification and safe operation management of
irrigation district water conservancy facilities,this study systematically analyzes the types,characteristics,and formation mechanisms
of aging defects in water conveyance and distribution projects as well as canal systems and associated structures,and establishes a
defect detection technology system integrating routine inspection and instrument-based monitoring.The results provide systematic
technical support for operational risk identification and scientific management of irrigation district water conservancy facilities.

Keywords
irrigation district water conservancy facilities;aging defect detection;safe operation;evaluation index system;comprehensive
assessment method
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Research on TV broadcast room monitoring system and
operation and maintenance strategy of broadcast control
equipment

Long Liu
Xinjiang Production and Construction Corps Radio and Television, Urumgqi, Xinjiang, 830000, China

Abstract

This paper first systematically analyzes the above four core challenges, and then proposes optimization countermeasures from four
aspects : equipment life cycle management, intelligent monitoring system construction, operation and maintenance team capacity
improvement, and multi-level security protection, so as to provide practical guidance for improving the operation and maintenance
level of the computer room and ensuring continuous and stable broadcasting.

Keywords
TV broadcast room ; monitoring system ; broadcast control equipment
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Determination of 12 kinds of phthalate esters in the soaking
solution of flexible hoses contacted with drinking water by
high performance liquid chromatography - triple quadrupole
mass spectrometer

Lianjie Ling Jiawei Bai Mengqi Yu Pengfei Jiao Jianwei Mao
Beijing Building Materials Testing Academy Co., Ltd., Beijing, 100041, China

Abstract

A method was set up for the determination of 12 kinds of phthalate esters in the soaking solution of flexible hoses contacted with
drinking water by high performance liquid chromatography - triple quadrupole mass spectrometer. The soaking solution of flexible
hoses contacted with drinking water was processed using the US EPA 3510C separatory funnel liquid-liquid extraction method,
followed by gradient elution with methanol and water as mobile phase. Qualitative and quantitative analysis was performed by
multiple reaction monitoring mode in the positive ion mode with the electrospray ionization source. Twelve phthalate esters can be
separated by this method. The correlation coefficients of the standard curves for the target analytes were above 0.995 within the linear
range. The limits of detection were 0.008 pg/L~0.030 ng/L. The recoveries were 93%~118%. The relative standard deviations were
0.32%~4.44%. This method has low detection limit and is accurate and reliable, which can further improve the detection quality of
phthalate esters in the flexible hoses contacted with drinking water.

Keywords
phthalate esters; high performance liquid chromatography - triple quadrupole mass spectrometer; flexible hoses contacted with
drinking water
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Structural Properties and Engineering Application Analysis
of Polyester and Epoxy Glass Fiber Reinforced Plastic Pipe

Yujun Sun

Lianyungang Zhongfu Lianzhong Composite Materials Group Co., Ltd., Lianyungang, Jiangsu, 222000, China

Abstract

Polyester and epoxy fiberglass pipes have formed a typical application system of “medium and low pressure long-distance buried”
and “medium and high pressure multi-bend surface or buried mixed” in scenarios such as China’s water supply and drainage,
municipal sewage, chemical medium transportation, and oil and gas field gathering and injection. This paper, using continuous
winding and traditional winding process documents, epoxy pipe design and inspection documents as clues, combined with China’s
current standard clauses and engineering practices, discusses the differences between the two resin systems in terms of lining, anti-
seepage, pressure-bearing, and connection structures, and proposes operational design selection, manufacturing control, on-site
installation, and pressure test acceptance points accordingly. The study shows that the fiber orientation and curing method of the
structural layer determine the safety margin for pressure-bearing and external pressure resistance, while the connection interface and
backfilling conditions jointly affect the service life and leakage risk.

Keywords
polyester and epoxy glass fiber reinforced plastic pipes; structural performance; engineering applications; strategies; analysis
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Analysis of Ethylene Glycol Loss in Natural Gas Dehydration
Process and Countermeasures

Haibin Yu
PetroChina Liaoning Oil Storage Co., Ltd., Panjin, Liaoning, 124000, China

Abstract

In the natural gas dehydration systems of onshore gas gathering stations, purification plants, and offshore platforms, ethylene glycol
solvents can serve both as hydrate inhibitors under low-temperature conditions and as circulating dehydrating agents in glycol
absorption processes. Ethylene glycol loss is not a single equipment issue but is often driven by factors such as gas entrainment,
foaming contamination, regeneration venting volatilization, and on-site cleaning and drainage. The loss tends to accumulate more
easily during conditions of rising liquid hydrocarbon levels, compressor operation fluctuations, and frequent equipment startups and
shutdowns. Increased loss can lead to reduced dehydration depth, pump and valve erosion, and higher alcohol content in wastewater.
Additionally, offshore scenarios often include ethylene glycol regeneration and recovery units, where solvent loss is also reflected
through wastewater pathways. This paper analyzes the causes of ethylene glycol loss in typical China gas stations and proposes
control strategies for operation and maintenance.

Keywords
natural gas; dehydration process; ethylene glycol loss; cause analysis; countermeasures
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Exploration on the improvement of metrological inspection
and testing work under the new situation

Yanlin Liu

Yunnan Qujing Inspection, Testing and Certification Institute, Qujing, Yunnan, 655000, China

Abstract

With the continuous improvement of China’s economic transformation and high-quality development requirements, metrological
inspection and testing work is facing new development situations and challenges. Modern manufacturing, green industries, and high-
end equipment manufacturing have put forward higher requirements for product quality and testing accuracy, while the development
of digital and intelligent technologies has brought new opportunities for testing methods and management models.

Keywords
metrological inspection and testing; Quality improvement; Application of new technologies; Management optimization
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Analysis and Treatment of Auxiliary Machine Vibration
Fault in Thermal Power Plant

Yuanjian Song

Liaoning Datang International New Energy Co., Ltd. Jinzhou Thermal Power Branch, Jinzhou, Liaoning, 121011, China

Abstract

Auxiliary equipment in thermal power plant steam turbines, primarily comprising feedwater pumps, condensate pumps, circulating
water pumps, vacuum pumps, their drive motors, and lubrication/sealing oil stations, are continuous rotating machinery. Their
vibration levels directly reflect the combined effects of shaft system stress, fluid dynamics, and foundation rigidity. Field measurement
points are typically installed on non-rotating components like bearing housings, with measurements conducted per national standards
and anomalies identified through start-stop cycles and load variations. Due to variations in maintenance quality, pipeline stress relief,
and cold/hot-state alignment deviations, vibration characteristics of similar auxiliary equipment often differ. This paper identifies the
primary causes of vibration faults in thermal power turbine auxiliary equipment and proposes maintenance-integrated troubleshooting
measures for rapid field implementation.

Keywords
thermal power plant; steam turbine auxiliary equipment; vibration fault; cause analysis; corrective measures
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“Dimensional Reconstruction”—Innovation and Commer-
cialization of 2D Cultural Derivative Products Based on
Classic IP

Haiqin Kuang Qing Xiao~
Hunan Institute of Applied Technology, Changde, Hunan, 415000, China

Abstract

Against the backdrop of increasingly segmented cultural consumption patterns and the expanding influence of youth subcultures,
the anime and manga (2D) culture has emerged as a pivotal force driving the development of the cultural and creative industry.
Classic IPs, with their long-established cultural symbolism and stable fan bases, demonstrate significant potential for expansion in
2D derivative product development. This study systematically examines the creative reinterpretation of classic IPs within the 2D
context, analyzing their inherent logic in character reimagining, product ecosystem construction, and commercial operations. It
further explores how 2D cultural characteristics shape innovation models and value transformation pathways for derivative products.
Through comprehensive discussions on product formats, operational strategies, and application approaches, the research identifies
practical directions for the 2D adaptation of classic IPs, providing valuable insights for innovative design and commercialization of
related cultural and creative projects.

Keywords
classic IP; 2D culture; derivative products; innovative practices; commercialization pathways
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Error Analysis and Control Strategy of Coal Quality Sampling
in Thermal Power Plant

Yufeng Zhu
Huaneng Gansu Energy Development Co., Ltd. 803rd Branch, Lanzhou, Gansu, 732850, China

Abstract

Fuel management in thermal power plants primarily focuses on both incoming coal and furnace coal, with sampling serving as the
foundation for coal quality assessment. During transportation, unloading, storage, and loading processes, coal is prone to particle size
stratification and moisture migration, making laboratory accuracy alone insufficient to ensure reliable results. Coal quality sampling
error refers to the discrepancy between measured values and actual values of a coal batch, encompassing both random fluctuations
and systematic deviations caused by sampling locations or methods. In accordance with standards for manual and mechanized
sampling of commercial coal, sampling protocols should emphasize representativeness, precision, and error control. This paper
analyzes common coal arrivals in thermal power plants, identifies error sources, and proposes control strategies.

Keywords
thermal power plant; coal quality sampling; error; analysis; control strategy
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Research on Adaptability and Economy of New Distribution
Equipment in the Power Grid Upgrade of Old Residential
Area

Fuyi Qiao
State Grid Shaanxi Electric Power Co., Ltd. Foping County Power Supply Branch, Hanzhong, Shaanxi, 723000, China

Abstract

To address challenges including outdated power grid equipment, insufficient supply capacity, and safety hazards in old residential
communities, this study examines a grid upgrade project in a city’s core area. Through research on new distribution equipment
selection, compatibility design, electrical system optimization, and cost-effectiveness analysis, the paper proposes tailored equipment
adaptation solutions and implementation pathways. Comparative analysis of traditional versus new equipment demonstrates superior
performance parameters, installation conditions, and ROI, with new systems achieving 99.97% power supply reliability, 32.6%
reduction in line loss rates, and 28.3% decrease in lifecycle costs. The study presents a technically feasible and economically sound
approach for upgrading aging residential community power grids.

Keywords
old residential area; new distribution equipment; power grid upgrade; adaptability; economy
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Study on the detection method of starch in silage corn

Yanjie Liu Haihe Xu Wenlong Zhu Yuxuan Liu Jiawei Tong
Beijing Sanyuan Seed Industry Technology Co., Ltd. Feed Division, Beijing, 100151, China

Abstract

The experiment aims to establish a simple, accurate, and reproducible method for rapid determination of starch content in silage
corn. The study added gelatinized samples to the test under the catalysis of starch glucosidase (AGS), and finally hydrolyzed them
into glucose. Glucose oxidase (GOD) catalyzes the oxidation of 8 - D-glucose (glucose aqueous solution) under aerobic conditions,
producing hydrogen peroxide. Under the catalysis of peroxidase (POD), hydrogen peroxide reacts with 4-aminoantipyrine (4-AAP)
and phenol to form a red quinone imine. Measure the absorbance of quinone imine at a wavelength of 505 nm. The results showed
that there was a linear relationship between the amount of starch standard solution and the absorbance of the reaction solution, with
a correlation coefficient of 0.9998 and a relative standard deviation of less than 1.3%. The detection results were not significantly
different from those determined by GB 5009.9-2023 enzymatic hydrolysis method. Research has shown that the method used in
the experiment to determine the starch content in silage corn has the advantages of simplicity, speed, high accuracy, and good
repeatability, and can be used as a rapid detection method for starch content in silage corn.

Keywords
silage corn; Starch; Glucose oxidase; Peroxidase
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Research on Detection Technologies in Failure Risk Identi-
fication of Electronic Components

Xingru Li Kexin Guo
Shaanxi Hengtai Electronic Technology Co., Ltd., Xi’an, Shaanxi, 710021, China

Abstract

Risk identification of electronic component failure is the key to ensuring the reliability of electronic systems. This article constructs
a multidimensional detection technology system based on the principles of material properties and energy interaction, involving
five major technical directions: appearance inspection, electrical performance testing, non-destructive testing, environmental stress
screening, and material analysis. By integrating interdisciplinary theories, analyze the operational mechanism of detection technology
in identifying explicit defects and implicit risks, and reveal the transmission path from microstructural changes to macroscopic
performance anomalies. The research results obtained provide theoretical support for the full life cycle management of electronic
components, promoting the transformation of detection technology from passive diagnosis to active prevention, and have significant
reference significance for improving the quality control level of the industry.

Keywords
electronic components; Failure risk identification; detection technology
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Finite Element Analysis and Structure Improvement of
Springback Control for Drawing Die of Automotive Cover

Ying Huang
School of Mechanical Engineering, Tianjin Institute of Light Industry Technology, Tianjin, 300350, China

Abstract

Given the complex curved surface characteristics of automotive body panels, springback defects are highly likely to occur after
drawing forming, significantly affecting assembly accuracy. Taking a sedan front fender as a case study, this paper employs Dynaform
finite element analysis software to create 3D simulation models of drawing dies and panels. Through orthogonal experimental design,
the effects of blanking force, drawing rib parameters, and friction coefficient on springback were investigated. Experimental data
revealed that when the blanking force was 120kN, drawing rib height reached 8mm, and friction coefficient was 0.12, the maximum
springback decreased from 4.2mm to 1.8mm. Based on simulation conclusions, a die surface compensation and drawing rib structure
improvement plan was proposed. Physical experiments confirmed that the optimized springback was controlled within 0.8mm,
meeting industry assembly accuracy standards. This study provides a technically sound and practically applicable approach for
springback control in automotive body panel drawing dies.

Keywords
automotive body panels; drawing dies; springback control; finite element analysis; structural improvement; orthogonal test
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Research on Production Planning Optimization and
Resource Allocation of Shipbuilding Project Based on Lean
Production Theory

Lei Wang
Jiangnan Shipbuilding (Group) Co., Ltd., Shanghai, 201913, China

Abstract

The lean production theory, centered on “eliminating waste, continuous improvement, and value creation,” has been widely
adopted in manufacturing. Integrating lean principles into shipbuilding projects—through optimized production planning and efficient
resource allocation—has become a critical approach to resolving multi-project coordination challenges and enhancing industry
quality and efficiency. In recent years, leading enterprises like Dalian Shipbuilding and Guangzhou Shipyard International have
pioneered lean shipbuilding models. By establishing standardized planning systems and intelligent scheduling platforms, they have
achieved significant improvements in construction efficiency, demonstrating the practical value of lean theory in the shipbuilding
industry. Against this backdrop, systematically studying the application of lean production theory in shipbuilding planning and
resource management holds substantial practical significance.

Keywords
lean production; shipbuilding; production planning optimization; resource allocation; digital collaboration
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Comprehensive Review of Standards and Regulations
Related to Vehicle Blind Spot Detcetion

Ruixuan Xi Ruoyu Du Zhao Ji

China Automotive Technology & Research Center Co., Ltd., China Automotive Intelligent Technology (Tianjin) Co.,
Ltd., Tianjin, 300000, China

Abstract

The so-called blind spot area of a vehicle refers to the area where the driver is in the normal driver’s seat position with their sight
obstructed by the vehicle body, and the targets in this area cannot be observed by the driver. Vehicle blind spot area can be categorized
into in-car blind spot area and blind spot area out of vehicle.According to the distribution of blind spots, the area can be categorized
into front blind spot, rear blind spot, rearview mirror blind spot, and AB pillar blind spot. In recent years, the number of traffic
accidents caused by blind spot has significantly risen. According to relevant statistics, there are up to 500,000 accidents worldwide
each year caused by blind spot.Several standards and regulations for blind spot detcetion have been issued both domestically and
internationally, The United Nations has issued ECE R159, ECE R158, and ECE R151 standards for front, rear, and side blind spots
respectively.A recommended China national standard for blind spot detection has been issued,and mainstream regulations incorporate
contents about blind spot detcetion system.The author analyzes the similarities and differences, and focuses of different standards and
regulations, and provides an outlook on the testing methods and system function development trends of blind spot detection.

Keywords
Blind spot; Detection; Standards; Trend
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