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Understand Measurement and Testing Technology to
Enhance Quality Technical Supervision

Yanlin Liu

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

Abstract

Scientific application of metrological testing technology promotes the effective implementation of quality supervision work.
Currently, metrological testing has become a key link in ensuring product quality and plays an irreplaceable role in maintaining
market order. Measurement technology, as the core support of the quality supervision system, has achieved significant results by
integrating it into the entire process of quality supervision.

Keywords
Metrological testing; Quality supervision; Technical standards; Quality assurance
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New Paradigm of Land Engineering: Natural Resource
Governance and Sustainable Transformation from the Perspective
of Life Systems

Zhiliang Xu
Lishan Branch of Huaibei Natural Resources and Planning Bureau, Huaibei, Anhui, 235025, China

Abstract

Based on the core metaphor of “land life system,” this paper systematically examines the multiple challenges and transformation
opportunities faced by contemporary land engineering. In the field of natural resource registration, it proposes the “digital twin
registration system” and the “blockchain-enabled dynamic ownership management system” to break through the limitations of
traditional static registration. In terms of land resource management and protection, it constructs the “integrated space-air-ground
intelligent monitoring network™ and the “adaptive land restoration framework.” In the dimensions of land economy and planning,
it develops the “ecological product value realization mechanism” and the “multi-center collaborative planning model.” Through
comparative case analyses at home and abroad, the paper reveals that China’s land engineering is transitioning from “factor
management” to “system governance,” from “static control” to “dynamic adaptation,” and from “economic growth tools” to “sustaining
a life community.” Ultimately, it proposes a new paradigm of “intelligent human-land collaboration” for land engineering by 2035.

Keywords
Land life system; Digital twin; Ecological product value; Adaptive governance; Human-land synergy
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Research on the Progress and Quality Coordinated Management
of the Entire Process of Rail Transit Engineering Construction

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

Abstract

The construction of electromechanical systems in rail transit engineering is characterized by intensive interdisciplinary
integration,complex process coordination,and highly variable interface conditions,resulting in a strong coupling between schedule
management and quality management.In practical construction,insufficient coordination between schedule objectives and quality
requirements can easily lead to rework,delays,and potential operational risks.Focusing on the whole construction process of rail
transit electromechanical engineering,this paper systematically analyzes the key aspects of schedule management and quality control
during the stages of construction preparation,installation implementation,and system commissioning and integration.Typical issues
in equipment and material control,installation and commissioning management,and system interface coordination are examined.By
establishing an integrated schedule—quality management mechanism,strengthening collaborative control of critical processes,and
introducing information-based management approaches,the dual objectives of controlled construction progress and reliable quality in
rail transit electromechanical engineering can be achieved,providing reference for the management of similar engineering projects.

Keywords

Rail transit; Electromechanical engineering; Schedule management; Quality management; Collaborative control
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Discussion on Identification and Control Measures of
Production and Operation Safety Risk of Offshore Oil and
Gas Platform

Jiahao Jiang
Tianjin Qiancheng Haiyue Technology Co., Ltd., Tianjin, 300457, China

Abstract

Against the backdrop of continuously growing global energy demand and the gradual bottlenecks in onshore oil and gas resource
extraction, it has become particularly important to strengthen the development of offshore oil and gas resources. The construction
and safe operation of offshore oil and gas platforms have also become key to ensuring China’s oil and gas energy supply. The
ocean harbors abundant oil and gas resources, which require the use of offshore oil and gas platforms for extraction and utilization.
However, the operating environment of offshore oil and gas platforms is relatively complex, with a high risk coefficient. Once a
safety accident occurs, it can easily lead to severe economic losses, marine environmental pollution, and even casualties. Based on
the safety risks associated with the production and operation of offshore oil and gas platforms, this article analyzes and discusses
relevant methods for identifying safety risks, technical applications, and control measures for reference.

Keywords
Offshore oil and gas platform; Production operation; Safety risk; Risk identification; Control measures
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Optimization of Dynamic Management Mode of Engineering
Cost with Information Technology Support

Linyan Tao
Hainan CCCC Expressway Investment and Construction Co., Ltd., Haikou, Hainan, 571199, China

Abstract

Construction cost management for contractors focuses on the entire process from bid pricing, budget preparation to settlement
review. Traditional models suffer from data delays and information fragmentation. Information technology provides core support
for dynamic management innovation, reshaping cost control logic in construction. Through technical means, it enables precise bid
pricing calculations, real-time budget execution tracking, and efficient settlement data verification. Breaking through the limitations
of traditional static management, it integrates cost control into all construction phases to accurately capture cost fluctuation points.
By optimizing data flow paths and eliminating inter-departmental information barriers, it enhances the scientific basis for cost
decisions. Strengthening risk prediction capabilities reduces cost deviations during bidding, construction, and settlement stages. This
paper analyzes the core advantages of information technology in empowering dynamic management, proposes targeted optimization
strategies, and provides practical references for contractors to improve cost control efficiency and enhance market competitiveness.

Keywords
Information technology; Project cost; Dynamic management
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Difficulties and Countermeasures of On-site Construction
Management of Prefabricated Civil Engineering

Zhen Wang
Shanghai Construction No.7 (Group) Co., Ltd., Shanghai, 200030, China

Abstract

With the transformation of China ‘s construction industry to industrialization and greening, the prefabricated construction
method based on sustainable development is an important trend to promote industrial innovation and development because of its
obvious advantages of improving construction efficiency, ensuring construction quality and reducing environmental interference.
However, unlike the existing cast-in-place method, it transfers a large number of manufacturing and construction activities from
the construction site to the workshop. Therefore, the key issues of its site management have also changed from the wet type of the
original site to the precise transition to an efficient structure. This transformation has brought unprecedented demand in terms of
organization, technology and process, making it play an important role in engineering construction. Based on this, this paper focuses
on this content.

Keywords
prefabricated civil engineering ; on-site construction management difficulties ; response measures
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Simulation Analysis of Deformation in Deep Cryogenic
Space Freezing Racks

Lei Chen
Basepoint Biotechnology (Shanghai) Co., Ltd., Shanghai, 200000, China

Abstract

This paper focuses on the low-temperature deformation study of a key component in automated sample storage systems under
cryogenic conditions (typically below -80°C)—the stainless steel welded cryogenic rack. For complex welded structures, relying
solely on the linear thermal expansion coefficient from manuals is insufficient to meet the precision requirements of practical
engineering design. Through a combination of experimental measurements and finite element simulation (SolidWorks Simulation),
the study systematically measured and analyzed the linear contraction and layer bending deformation of the cryogenic rack.
Experiments directly measured the coordinate deformation at critical positions of the rack body using a three-coordinate measuring
instrument at different temperatures (room temperature, -20°C, -40°C, -80°C), with detailed comparisons made against simulation
data under identical conditions. The results indicate that within this temperature range, the low-temperature deformation of complex
welded structures follows linear thermal expansion patterns. Additionally, differences were observed in the contraction coefficients
between the transverse (Y-axis) and longitudinal (Z-axis) directions, which may be related to material anisotropy and manufacturing
processes. The study validates the effectiveness of finite element simulation in analyzing such issues, providing important theoretical
foundations and practical guidance for optimizing subsequent similar structures’ simulation and manufacturing processes.

Keywords
Deep low temperature, Deformation, Finite element simulation, Material anisotropy
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Construction and Optimization of the Legal Compliance
Management System for the Whole Process and Life Cycle
of Engineering Contract

Xuerui Xie
CCCC First Highway Engineering Co., Ltd., Seventh Engineering Co., Ltd, Zhengzhou, Henan, 451450, China

Abstract

Against the backdrop of stricter engineering industry regulations, increasing project complexity, and cross-border business
expansion, traditional segmented compliance management has proven inadequate to address the comprehensive risk control needs
of engineering contracts. These contracts are characterized by extended performance cycles, substantial transaction values, multi-
stakeholder participation, and strong technical interdependencies. Establishing a full lifecycle compliance management system
tailored to industry-specific requirements has become a critical priority for sustainable development in engineering enterprises.
Grounded in risk management theory, process management theory, and technology empowerment theory, this paper defines the core
principles of full lifecycle compliance management for engineering contracts. It analyzes the three-dimensional compliance risk
transmission mechanism involving “stakeholders-process-technology” and constructs a four-dimensional integrated management
framework encompassing “legal compliance-engineering processes-technology empowerment-industry adaptation,” while proposing
differentiated optimization pathways.

Keywords
Engineering contract; Full life cycle; Management system; Engineering adaptation
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Intelligent Control and Energy-saving Effect Analysis of
Building Electrical Lighting System

Jie Gao
China Architecture Design & Research Group Co., Ltd., Beijing, 100044, China

Abstract

In the context of the increasing demand for building energy conservation, the intelligent upgrade of the electrical lighting system
has become the key path to reduce building energy consumption. This paper deeply explores the technical principles and practical
application scenarios of the main intelligent control forms such as sensor control, dimming control, and centralized linkage control
from the core logic of intelligent management of building electrical lighting. By combining the application requirements of different
building types such as residential buildings and public buildings, it analyzes the energy-saving mechanism of each intelligent control
form. The research shows that intelligent control, by precisely matching lighting demands and energy supply, can effectively prevent
wasteful lighting consumption and significantly improve the energy utilization efficiency of the lighting system. The purpose of
this paper is to provide practical reference for the intelligent transformation of building electrical lighting systems, helping the
construction industry achieve the goal of energy conservation and reduction.

Keywords
Building electrical; Lighting system; Intelligent control; Energy-saving effect
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Data-Driven Intelligent Diagnosis and Optimization of
Production Efficiency Bottlenecks in Coal Mining Faces

Xiongxiong Du

Shaanxi Huadian Yuheng Coal Power Co., Ltd., Yulin, Shaanxi, 719000, China

Abstract

With the deepening of intelligent construction in coal mines, data-driven technology will be deeply integrated with coal mining
processes, and the accompanying diagnostic methods and optimization strategies for production efficiency bottlenecks will promote
the innovation of intelligent coal mining workfaces. This will enable the production system to have stronger adaptability, thereby

making the production of the working face more efficient and stable
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Analysis of the Rapid Wall Construction Technology of the
Step-type Seepage-proof Wall with Large Drift Stone and
Gravel Layer

Ziquan Gao
Sinohydro Bureau 7 CO., Ltd., Chengdu, Sichuan, 610213, China

Abstract

Under conditions of deep cover layers and highly permeable riverbeds, dam foundation seepage prevention is often constrained by
the random accumulation of large boulders, coarse sand, and gravel. This leads to easy deviation of the slot formation, instability of
the slot walls, and issues such as slurry leakage and difficulty in joint formation. In engineering practice, a stepped arrangement is
commonly adopted to create a gradual transition of the seepage prevention wall at different burial depths, balancing the depth of rock
embedding and construction accessibility. Combined with a rapid wall-forming organization in layers and sections, the rhythm of
“first breaking, then grabbing; first stabilizing the wall, then pouring” is solidified into each process. This paper discusses the stepped
seepage prevention wall from the perspectives of its connotation, layered and sectional slot formation, and the coordination of wall
protection and pouring, based on the common equipment and field control experience of China’s water conservancy and hydropower
projects.

Keywords

Water Conservancy and Hydropower Engineering; Large Drift Stone and Gravel Layer; Step-type Seepage Retaining Wall; Layered
and Segmented Construction; Rapid Wall-forming Technology
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Optimization and Engineering Application of Automation
Tensioning Construction Technology for Slope Anchorage
Cable

Xiangfeng Yan
Sinohydro Bureau 7 CO., Ltd., Chengdu, Sichuan, 610213, China

Abstract

Prestressed anchor cables are commonly used support measures for the stability of high and steep slopes in hydraulic and
hydroelectric engineering. However, manual pressure control and tensioning are prone to operational fluctuations and reading errors,
often resulting in uneven graded loading, discrete locking forces, and missing verification records. Automated tensioning, centered
on a complete set of jacks and pump stations, integrates graded pressure application, load holding, elongation measurement, and
locking into a unified rhythm, enabling stable execution of tension control and elongation verification. This paper combines the
construction practices of China’s hydropower station shoulder and powerhouse slopes, proposing implementable process optimization
points focusing on equipment matching, graded tensioning, and compensation for locking losses, and provides organizational and
acceptance strategies for engineering applications.

Keywords
Water Resources and Hydropower; Slope Anchorage Cable; Automated Tensioning Construction; Process Optimization; Engineering
Application
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Application Analysis of Backfilling and Consolidation
Grouting Construction Technology in Hydraulic Tunnel

Siyang Li
Sinohydro Bureau 7 CO., Ltd., Chengdu, Sichuan, 610213, China

Abstract

When lining is completed in hydraulic tunnels for water diversion or flood discharge, improper treatment of the back cavity and
surrounding rock fractures may lead to leakage, voids, and localized stress anomalies during operation. Backfilling and consolidation
grouting, as common concealed reinforcement procedures, require simultaneous execution of slurry preparation, delivery, degassing,
pressure stabilization, and hole sealing within confined spaces, coordinated with lining curing and tunnel drainage. In TBM segments,
water-rich fractured zones, and karst tunnel sections, the process must emphasize water isolation, degassing, drainage, and re-grouting
scheduling. This paper identifies actionable control points for backfilling and consolidation grouting based on current standards and
typical engineering cases.

Keywords
Hydraulic tunnel; Backfilling; Consolidation; Grouting; Construction technology; A pplication
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Research on the Optimization of Quality Control Mechanism
in Civil Engineering Construction Stage

Yonghe Zhang
School of Architecture and Civil Engineering Xinyang Normal University, Xinyang, Henan, 464000, China

Abstract

With the continuous expansion of civil engineering projects,quality control during the construction phase has become increasingly
important.This paper aims to explore the optimization path of quality control mechanisms during the construction phase of civil
engineering projects.By analyzing the implementation of the current quality control system,the paper identifies existing problems
and proposes corresponding optimization strategies.The article first reviews the current state of construction quality control in
civil engineering,then systematically analyzes the quality control system,focusing on the construction and optimization measures.
In combination with the application of information technology,the paper discusses the role and prospects of intelligent monitoring
systems in construction quality management.Finally,it presents the implementation path for optimizing the quality control
mechanism,aiming to improve the overall quality management level during the construction phase and ensure the safety and
sustainable development of engineering projects.

Keywords
Civil engineering; Construction phase; Quality control; Information technology; Optimization mechanism
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Exploring the Coordinated Development of Farmland
Protection and Land Use in Land and Resources Management

Xiaomei Song

Natural Resources Bureau of Lanshan District, Linyi, Shandong, 276000, China

Abstract

Against the backdrop of China’s ongoing efforts to advance ecological civilization and safeguard food security, the challenge lies
in balancing the tangible protection of farmland with the rational fulfillment of urban and rural development needs—a persistent
dilemma. Drawing from my observations and experiences at the Natural Resources Bureau of Lanshan District, this article presents
my perspective on this issue. The paper argues that the concepts of “farmland preservation” and “development” should no longer
be viewed as mutually exclusive; instead, they must be integrated and advanced together. The core approach involves adopting a
“systematic” methodology to enhance governance.

Keywords
Farmland protection; Land use; Coordinated development; Territorial spatial planning; Land consolidation
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Research on Single-Phase Ground Fault Characteristics and
Transient Processes in Neutral-Point-Not-Earthed Power
Systems

Yan Li
Inner Mongolia Huaheng Energy Technology Co., Ltd., Wuhai, Inner Mongolia, 016061, China

Abstract

The grounding method of the neutral point directly impacts the operational stability and fault characteristics of power systems.
Neutral-Point-Not-Earthed (NPE) systems, widely adopted in medium and low-voltage distribution networks due to their simple
structure and cost-effectiveness, often exhibit zero-sequence voltage surges, complex transient currents, and sustained overvoltages
during single-phase ground faults, posing insulation safety risks. Through theoretical analysis and transient simulation, this study
investigates the voltage-current variation patterns and transient response characteristics of single-phase ground faults. Results
demonstrate that capacitive currents, residual voltages, and transient arcs during fault initiation are critical factors triggering
overvoltages and resonances. By modeling zero-sequence networks and analyzing energy transfer, the dynamic response patterns
under varying grounding capacitance, line length, and fault resistance are revealed, providing theoretical foundations for optimizing
grounding methods, fault detection, and overvoltage protection.

Keywords
Neutral point ungrounded; Single-phase ground fault; Transient process
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Exploring the key construction techniques and core measures
for on-site quality control of prefabricated civil engineering
structures

Tao Guan Shigang Hao
Zhejiang Industrial Equipment Installation Group Co., Ltd., Hangzhou, Zhejiang, 310001, China

Abstract

As an important representative of building industrialization and new construction methods, the construction process of prefabricated
civil structures has shifted from traditional “on-site forming” to “factory prefabrication on-site assembly”. The construction
organization mode, process control points, and quality risk types have undergone systematic changes. The precision of component
prefabrication, stability of transportation and hoisting, reliability of node connections, and degree of multi process collaboration have
become key factors affecting the overall performance and engineering quality of the structure. This article focuses on the construction
process system of prefabricated civil engineering structures, starting from the production of components, on-site installation, node
connection, and overall structural forming. It systematically analyzes the key process points and quality sensitive control areas of
construction. Based on this, it summarizes the core measures and implementation path of on-site quality control in prefabricated
engineering, in order to provide technical reference for the safe construction and quality improvement of prefabricated civil
engineering structures.

Keywords
Prefabricated civil engineering structure; Construction technology; Node connection; Quality Control; On-site management
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Application of Digital Surveying and Mapping Technology
in Territorial Space Planning

Xuemei Bai
Hebei Jiuhua Surveying and Mapping Co., Ltd., Baoding, Hebei, 071051, China

Abstract

Territorial spatial planning serves as a core mechanism for optimizing spatial resource allocation and regulating development
projects, with precise surveying data acting as its essential foundation. Digital surveying technologies, characterized by high
precision, efficiency, and standardization, are progressively replacing traditional methods to become the critical technical backbone
for the entire planning process. Drawing from practical experience in surveying engineering, this study analyzes the core attributes
of digital surveying technologies, categorizes applicable techniques including drone aerial surveys, 3D laser scanning, and GNSS-
aided precision mapping, and explores their practical applications in baseline data management, planning modeling support, and
dynamic monitoring. The research demonstrates that digital surveying technologies significantly enhance the accuracy and timeliness
of territorial spatial planning, providing robust data support for planning formulation, implementation, and governance. These
advancements hold substantial practical significance for advancing the modernization of territorial spatial governance.

Keywords
Digital surveying and mapping technology; Territorial spatial planning; Application exploration
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Research on Whole-process Cost Consulting Management
of Construction Engineering Projects

Zhenzhong Yang
Hongxin Construction Engineering Consulting Co., Ltd., Binzhou, Shandong, 256500, China

Abstract

A relatively large amount of costs and resources need to be invested in the construction period of construction projects. Implementing
well whole-process cost consulting management can not only effectively reduce cost loss and construction costs to provide more
support for the sustainable development of the affiliated unit, but also cut down energy consumption on the basis of meeting people’s
residential, production and living needs through such management, thereby contributing more to social sustainable development.
It is necessary to clarify the key points of cost consulting management in different stages including the decision-making stage,
design stage, bidding stage, construction stage and completion settlement stage, so as to improve the effectiveness of cost consulting
management.

Keywords

Architectural Engineering; Whole-process Cost Consulting and Management; Implementation Essentials; Precautions
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Accurate Control of Grouting Volume in Consolidation
Grouting Construction of Complex Karst Development
Area of Hydraulic Engineering

Shisheng Li
Sinohydro Bureau 7 Co., Ltd., Chengdu, Sichuan, 610213, China

Abstract

In complex karst regions, caves, fissures, and underground rivers often exhibit multi-level connectivity. Consolidation grouting
frequently encounters issues such as grout consumption surges, pressure establishment difficulties, and uncontrolled leakage,
leading to inaccurate injection volumes. Relying solely on cumulative volume from a single borehole or empirical upper/lower
limits in engineering practice may result in localized over-injection or under-injection, complicating subsequent borehole sequence
verification. This paper addresses common filling-type and cavity-type karst formations in dam foundation and cavern surrounding
rock treatment for hydraulic structures. In accordance with current technical specifications for cement grouting in hydraulic
engineering, it proposes actionable methods for precise grouting volume control, covering trial section identification, limited steady
injection, progressive mix design, termination criteria, and closed-loop re-injection procedures.

Keywords
Hydraulic engineering; Complex karst cave development area; Consolidation grouting construction; Grouting volume; Precision
control
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Research on the Coordinated Optimization of Grouting
Reinforcement Technology and Wall Stability in the Repair
of Existing Masonry Buildings

Zhaoning Wang
Jiangsu Suk€ Structural Design Firm Co., Ltd., Nanjing, Jiangsu, 210036, China

Abstract

Existing masonry buildings are prone to structural deterioration such as cracks, hollow drumming, and strength degradation due
to long-term exposure to loads, environmental erosion, and foundation deformation, posing significant safety risks. Grouting
reinforcement, characterized by its construction convenience, minimal disturbance, and strong recovery capability, has become
a critical technique for masonry repair. This study focuses on existing masonry buildings to analyze the mechanisms of grouting
reinforcement and its impact on wall stability. Through experimental and numerical simulations, the coupling relationship between
grout diffusion patterns and structural responses is revealed. Based on optimized material ratios and controlled construction
parameters, a synergistic optimization method for grouting reinforcement and wall stability is proposed, achieving the integrated
repair goal of “reinforcement, protection, and durability.”The results show that the wall stiffness and shear capacity can be improved
significantly by controlling the slurry viscosity, pressure and injection rate, the crack closure rate can be increased by 42%, and the
deformation coordination can be enhanced by 30%, which provides technical support for the safety repair and sustainable utilization
of the existing masonry building.

Keywords
Masonry building; Grouting reinforcement; Wall stability; Structural repair; Collaborative optimization

REWEFEREEERERMERARSHFERZEEDRERMLL
fiff 52

FIkT

LRSS S ARRAR], HE - I F5T 210036

=

B AR B BAE R IR 2R, R ARA T HFAEYw, HhAk, TR EREFBMERE, RMBEME
A ARMEARE AR WA, RAMBGES, RAMKEEGEER R, KXUARAMIKEBRAMNE, S
¥ o B AUER B SIS RAL R MGG VR iR K e S5 HAEAL IR T RR Y RIAE S e B AR A R A, AR S
FoLAFIEH AL 3 E R mE SRS R R, S MBI A — MG AR, TRSR
RO, SRR RRERE . EALEANRE, TRERIEBEKRNESRTAS Y, LM ERHH42%, THIARKE
1%30%, AL AR S0 G At T A A AR AR 3%,

ES 3
R By ERR O E SRR ML MR

BT P i (A SR N AL b A\ B i s MR (5 B2 O A
B, TEARBNE SR RTHE T SRRV SR Tt

1515

rhESR T RN, KEERT L itad b BRI iR
taps BRI EESERThRE. AKif, KIIRE S M4
AR (LS EARE ) S AE N Gy & ms v
W, MR AR 12 m AR R mR kR, (B TR
F. pARE . WERERREIR. LT, ERINERAR

(EHEN] kT (1988—) , B, PETAHERA,
ML, T, MBEIARTERR.

R, HRMEMERE . AT Ky BOE T R BUE T
FILRE, (BAESCERMELE P MRSy HORE . ISR
WM R R e AR S AR e DN 2 MU s A A
FUERESRTE, SRR T ARSI M. AL
MEEFSIF AR, RIS R km s . 98K
SEENIE, WINERSEOT RN ) 5 EREA RN &
M, N7 EET AR M S BRI R AR, )
NI RS

65



TE2EFSTRIA - $$03% - £ 028 - 2026 £ 02 A

2 MK S ERMBEE R D
2.1 BEWMEEENRERFE

WLEWARE R Z DR R R AN L, HitA MRS
BUIRARAE . M T T2 MINREAERINEE . KM SRS
FEAS L SEEDILERIRIR L . IREES L, TR RS Sik(kas
SULRIBIUIEES . T A B T A N R (RS N S LR
AR R, ZIERMA KA B R B R
2 40%, FERMIEEREMR 25%, Eoh, FREE20h. ZREEIR
5GBS HISS R She R AL 1, (H54%
T RHIER S5, SEREBE RIS E .
SUEARNHIGTARE S, WAKS TN RRLEE, 155
WM EIRYE, TERREERERILA BRVERN. Hit, &
ZENNIE ) TN MR B R R A BER S, SRS dAEE
. R ESNIEERME, DIHBHRED B, Mhrssi
KR
22 ZRMEFEARFERAESHE

FRINMBER AR KSR, HE., BIEIZD,
AR S F LR AR E S A SRR SRS . AR
EeaVEIEN . HEARINE G552, VR Toialv N R
Ak, CHSE AT EIEER . SO B (IR R
1BLE TRR, RN AMEE S, RRERE BRI AR S |
B LEAVRIR I SR B . i B AnE R R (Aol
FEEKERBR IS D TEERR) , nJRRSEE. 1
B SHB IR REATET . IRIGTSRIH, RN E RSy
SE BRI BRI HET; 35% ~ 50%, PuEAERIRZ) 60%,
MAME T . AN, RIRESESERIAERE &K
KA, AIBGERMAS DB SRIERE, EARRIEES NI
FOTESL RSCEUIIE SRS —, ARG ISR T
B e
2.3 mE B SiEafthEEXR

VAINE e T “BEEEE” 5 “aigthR”
MBS, 2 (X RS B 2 A~z e, B
A R S IR R, BEES I RIEERER. At F
FINENET TR TN R, SR BotE S
REEESHL, EESARESAEN S TIERGESL . YIRS AR
o RIRAERGEEPTE RIS/, rTHERAE A ShbIE
SRR D, eI, TIESEOE RS &
B2 T . TSR NI (A RTERFIE , RS
BB RER R . W A RIT T RIS, M EIR AR
ESFEIAARIR, R TrEEREREE, R AN =
2720%, W JIEETEHTREG.

3 ERMAIERES Y BB R

3.1 RRMBAR S 1EEEMRMN
AR P5 BRI 45 h i SR F B S R B T TR
REEERE. HIIREEIEIE e . FRERIEE

66

TN TEEER. KIEEFBEDSRAMR, ERAER AT
%, (BEESBEAERE; IREM e RS . b
g, [BEETT H SR, THlE S FRsER sl
HSMAY:, EEERNRER . SRS FURKFFHE,
N Seik FIREREE . NEIK R . @B EKEEREE &2
o WELB AR . WK SIEIIME, ala%ecE
ARE S SRR P RIS REN, MRS HIE
0.6 ~ 0.7 1, igmahE SiaEttR IR, ¥ek
I B IR R T 35%, B DTE R i 30MPa,
PustERERE S 1.8 %, e RIAINE S AEEDK
32 XFERSY HHE

TR AR R B O LR R B R DO A S i
T, RIRERIARNEBIIB S ZEIRE T . SRR . 24
HEEYE N LSRR F 2 R ERE G, AR Bl iE, A
X F:T Darcy 1575 /7725 Bingham FRid BB G T R
SIPEUARER, BRIAE ARFISEETE R N RS, T
SRR, ETE RS N S5 0 i Bt K
R, MR 0.6MPa I 5 ISR S E A4 5
%5 MF 0.3 ~ 0.5MPalX[H]N, AIHISERE S5 e2is:,
TERGESEINEE . MR TR, EHIREE
0.035Pa + s LIARS, FIEIEBMSLH NS AEERT 27%,
BB R EUGE . TR SR & R aiT
40%, ARINE T IEIEKS IR R .
3.3 Bl &R E 1 $F1E

AR RO A ba B R S I () Z2 W e
RS (SEM) SREIESHT (EDS) WA, EH
JERE—Hb I T AR BRSO KA RS, JRUE FLBs R
C-S-H Bt SEE0LA ~PiETe, RHEGEEE . fIBRRHE
ZEHIN 18% FPEZE 9%, MENMEERyDEE—F, BEW
=R SEREE SIS RE T X SR ATH( XRD YRR,
KA R A B C-S-H EEIRE 57K AL SRR 5 & & T & 1,
[ E ARSI 1.6 5, PIEIREET 30%. (£
RN |, IR S s A8 TR SN E R4S
FaEESt:, A 2 WIS AN VR SR e e e R I, IR sk
S ¥,
4 FER I EXHFE S R R oy A
41 ERMEREEREAZENTN

BE(ACHK T ORI R TR SN R 1) B 2R bR
R IE SE R RT A, R R AT R AR S IR T2
32%, PUBTSREHEE 41%, AR B E R R
FERAEE AR N NE G ORGSR, I B AR R 12
JIRHIE . BUE DTSR — PRI, R ESARERMANED
TERL THESRN “ DHEfG” 1%, AeA ik N i)t
BUEERTIX 2 TR TRIG, BRARNR DS EL
RS, WIRARBIHEAL 1.4 6%, SNE R



TE2EFSTRIA - $$03% - £ 028 - 2026 £ 02 A

25%. N TR IREERI AR, TR T
Hgnm, Hoi (ol BB BORRE R AR BRE DR E 2T 20%, i
R RE SR E DFHIE SRR SGEE, A AR
R AL T IR AL
4.2 FREEWEFERHEIIE

HHRE SRR RS E R JUE TR IE R R P
G WU ShARAE L, SRR SRS
BRERTEIEAR R UREFEIES . BER SN,
AIERG—i R RS ISR, RIS S
M RERRN . A B TR R v, G LIS v
S5RmESE, MmBISSNESR . BRubEa i RaE],
FHH#Y Ca(OH), SRR R FL ALY RN AR AE C-S-H
B, 2 TR R, B S S ey
SRS AYE. 12 R R 24 /NRHNWIE 5ERL, 7 KG
TR R A FUAE ) 2.1 5 P,
4.3 BT A SRE R

PSR INIE §9 B2k B ARTE TIRE B R B R R e 1 5 AR
TERRE . ARRTTHT SLNER TR, INEERASTY)
ATV 28% , REIAINIASIY N 23%, R /I3 A SEAS
BERFRE RELHRIATY 115 825 1.45, IR il e
=2 30%, FIUHE SIS L e il TR ESRES
kb SEMEERE &2 00K 5, BERIESEEEIZ98
28% ~ 35%, ALK TELEY RSTIVIER . HIEH
GG, DR e A 2R, RERAERGRE IR EYY
27%, JCHEREURAE 3.1, BRI RIEERESES
FUEME. XPhEM BRI SN RIS ARSI RERR T
WREETERINERARTM “HanEs” Em Rt 1
KIEYTE, ARARIRESHARIRIE B AR TR BRI
PN =ZE
5 ER N E SRR E SN E AU RER
5.1 SERA S0 R mE R T

TR INESCR R AL A T 2 ZEUR & TR o~
LIRS RCR SRR AR VR, ARSC5 | AN R T
12: (Response Surface Methodology, RSM ) X iE3 & 1), H
TREE S id = s 2o T 2 AR kit 5T Box-
Behnken G "R 2RI, LSRG R
SEERaE REUEN GRS BbRREL, @i 528580
TERIR Z o GEREERI, RIET ISR G RN, B
JE R BRI S I, e S A S S R
AT BT ZOITS BEERIGIHERESHAE: T
J2JE 77 0.45MPa, F5E 0.035Pa - s, Jiid 0.18L/min. £ 1L
SRR, REEPE BRI 41%, BERR 8 X SH
/D> 23%, BOIE TR RO FIMIEERfR i S S I
5.2 thEI R AL 5 EYIGIE

IR 5 AR I VR & R A FR e PR TR A% O
BUEle SR B AR ROWE S T34 E 57

THIE, FEZWASH LN R THI AR . ASCl
AR TR E A ARRIER, WZE R RIR
LR ST AT TEERL. SRR, HRE
TESIUI BRAEEY 30% HOR D8, LM TR SIK
SEOHSETR . [AZHABGIIERA, INER AR EIRAES
BURGEFARENR 20%, i mlEhZempig R, RITHAERERE D
SR TERT . MR ATEHESIER R RIFE
EN AL SRE AR . BRI, S
PADURE FERINIEE, S i B A I ATE St
SIPERERIPAREOUIL, AINERAHREL T E B RIS ST
5.3 T Tz 5 il H R &AL

VI ] o AR 1 Jo B AR B S AR A S A RE .
PPRIE SRR AR BRE, A e B IR S R 5tA
o B LB BR FRE A RS P A SR S W ey
BRI STEAS ST, HARIFLLMARRGIRR 45 = 5 S
. BdREE LR R Y LEERETE, BT
RITAMEIE IR . By Bus e #n s i 5064
TG RS W S (AR i ST AR RE Sy, SCBRZERambI N Y
SERERER . MRS RS RITIRZ S HIE + 6% AN, 3
B IR S B B R SN RS . IZ BRI RS
BT MGER R BRI RIERRRAE R AENE T, T
PRONETE TR S5 BARAPH R —E, AW NERT
S T AT R R BRI

6 4iE

ERINERARVEN AR S EBENEETE, £
WAL E D Efae nEE BE 8. Asasgiret
fifb. SEONTEERE., R T RIRMERE . IS
B AEm R 2 RS, HEEHh R O, Soal
THRBHER AR E NG, TR, EGTE
KIENEREEGIT, BARSEEAE R 40% DL L,
TR FaE TR 2 30%, AZIHERZEBERARITH
RITZ, ARG IR R EMAR R T AR AT
0y, S ERIENSEFER AR, SRR R L
EREREMEE], AR B IR I A S e (st
S
S 3k
(11 BE L AR AR e N R AR R 502 I LA e

FH%,2023,41(02):29-31.

21 EE ARSI R U TR I 52 5 [D].AL

REEHI,2023.

[3] FRE A2 BT AT SN EHROR ] A B
$7,2021,39(07):129-131+140.
[4] AEE IR L RS I R N D AR AR E TR

%£,2019-09-17.

[5] WVREFERIMERE AR ABEE,BEIREERS R TS

[%,2018-01-01.

67



THRMRANG - £ 035 - £ 021 - 2026 F£02 A DOI: https://doi.org/10.12349/foer.v3i2.9121

Construction and Practice Research of Dual Prevention
Mechanism in Industry and Trade Enterprises

Yang Fu
Yunnan Kuoxin Registered Safety Engineer Firm Co., Ltd., Kunming, Yunnan, 650000, China

Abstract

As the situation of safety production becomes increasingly severe,the dual prevention mechanism in industrial and trade enterprises
plays a crucial role in ensuring safety and reducing accidents.The dual prevention mechanism mainly consists of two core
components:risk assessment and hazard identification and control.It effectively identifies potential safety risks and hazards,and
timely measures can be taken for prevention.Building a scientifically reasonable dual prevention mechanism not only helps
improve the safety management level of enterprises but also promotes the construction of safety culture and optimizes enterprise
management processes.In the implementation process,industrial and trade enterprises need to formulate specific assessment standards
and identification methods based on practical conditions to ensure the accuracy and efficiency of the prevention mechanism.
Through practical application,industrial and trade enterprises can improve their safety assurance capabilities through continuous
improvement,ensuring the safety of employees’lives and the sustainable development of the enterprise.

Keywords
Dual prevention mechanism; Industrial and trade enterprises; Risk assessment; Hazard identification; Safety management
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Research on the Integration of Mechanical Automation and
Information Technology in Internal Combustion Engine
Manufacturing Systems: A Case Study of the Internal
Combustion Engine Oil Pump and Nozzle Industry

Yue Sun
Zhejiang Liwei Oil Pump and Nozzle Co., Ltd., Lishui, Zhejiang, 323000, China

Abstract

Against the backdrop of the continuous evolution of the internal combustion engine industry towards high efficiency, low emissions,
and high reliability, the manufacturing quality and production efficiency of key components such as oil pumps and nozzles have
become important factors restricting the overall performance and competitiveness of enterprises. The traditional mechanical
manufacturing model, represented by internal combustion engine components, has long been plagued by problems such as discrete
processes, low equipment collaboration, and reliance on manual experience for quality control, making it difficult to adapt to the
modern manufacturing demands of multiple varieties, small batches, and high consistency. The deep integration of mechanical
automation and informatization provides an important technical path for the reconstruction of oil pump and nozzle manufacturing
systems. On this basis, summarize the actual effectiveness of integrated applications in improving product consistency, production
flexibility, and quality traceability, and propose an industry-specific integrated optimization path. The research conclusion can provide
theoretical reference and practical guidance for key internal combustion engine component manufacturing enterprises to promote
intelligent transformation and high-quality development.

Keywords
internal combustion engine manufacturing; Oil pump; Oil nozzle; Mechanical automation; Information Integration
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