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Research on the Causes and Preventive Measures of Concrete Cracks in
Hydraulic Engineering
Xiang Yu, Zhang Senlin
Jiangsu Huaiyin Water Conservancy Construction Co., Ltd., Huai'an, Jiangsu 223001

Abstract : The formation of concrete cracks in hydraulic engineering is a complex process, often closely related
to various factors such as environmental conditions, construction quality, material selection, and
structural design. Cracks not only affect the safety and service life of the project but may also lead
to adverse consequences such as soil erosion. Focusing on the causes of concrete cracks and
incorporating practical engineering cases, this paper explores the primary factors contributing to crack
formation, including temperature variations, humidity changes, and shrinkage stress. To effectively
prevent and control the occurrence of concrete cracks, corresponding preventive measures are
proposed, encompassing improvements in material selection, optimization of construction techniques,
and enhanced maintenance management. These measures can significantly enhance the quality and
stability of hydraulic engineering projects and extend their service life.

Keywords : hydraulic engineering; concrete cracks; cause analysis; preventive measures; construction
techniques
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Analysis on Optimization of Construction Technology and Quality
Improvement in Building Engineering
Zhang Yujun

Anhui Construction Engineering Water Conservancy Development and Investment Group Co., Ltd.,
Bengbu, Anhui 233000

Abstract : The quality of building engineering directly relates to the vital interests of the public and serves as the
core guarantee for the sustainable development of the industry. This paper focuses on the optimization
of construction technology and quality improvement in building engineering, analyzing prominent
issues currently existing in the industry. Problems in the application of construction technology
include insufficient innovation, lack of pertinence, and incomplete technical disclosure. Deficiencies
in quality management encompass an imperfect system, an imbalance in management focus, and
inconsistent standards. Additionally, limitations imposed by the natural environment and surrounding
conditions, as well as flaws in management mechanisms, significantly impact project quality. On this
basis, targeted technical optimization strategies are proposed, including strengthening survey and
design disclosure and scheme optimization during the construction preparation phase, focusing on
process improvements in key procedures, and promoting the deep integration of information and
intelligent technologies. Furthermore, quality improvement paths are delineated from three dimensions:
establishing a comprehensive quality assurance system, strengthening full-process control over
materials and equipment, and enhancing the competence and management level of personnel. The
study aims to provide practical references for the building engineering industry to address pain points
in construction technology and quality control, facilitate the simultaneous improvement of project
quality and construction efficiency, and drive high—quality development in the industry.

Keywords : building engineering; optimization of construction technology; improvement of project quality;
quality management
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Research on Enhancing Safety and Efficiency in High-Altitude Demolition
Technology for Tower Cranes in High-Rise Buildings
Zheng Xingrui
Shanghai Zhonghe Huaxing Dafeng Mechanical Engineering Co., Ltd., Shanghai 200331

Abstract : This study analyzes the technical plan for a large-scale high-rise building demolition project,
exploring the implementation effects of adopting a multi—-stage replacement demolition method
and rational equipment deployment in high-altitude demolition operations. The practical results
indicate that by employing a step—-by-step replacement demolition technique and coordinating
high and low-level lifting equipment, the incidence of safety accidents has been successfully
reduced from 0.8%-1.2% in traditional demolition methods to 0.3%. The demolition period for
tower cranes has been shortened from the traditional 4.6 working days to 3.1 working days,
significantly reducing overall construction costs. A comprehensive analysis reveals that the
technical plan has achieved notable improvements in both safety and efficiency in practical
cases.

Keywords : high-rise buildings; tower cranes; high-altitude demolition technology; safety; efficiency
enhancement
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Research on Measures to Ensure Overall Stability During the Hoisting Process
of Large-Span Steel Structure Grids

Na Liyan
Zhejiang Industry Polytechnic College, Shaoxing, Zhejiang 312000

Abstract : Based on an exploration of the overall stability during the hoisting process of large-span steel
structure grids, this study discusses the importance and key measures for ensuring their overall
stability. The research findings indicate that by implementing structural optimization plans, setting
up edge protection measures, applying automated testing equipment, and strengthening personnel
technical training and technical disclosures, the operational safety and work efficiency during the
installation and construction of large—volume steel structure grids have been effectively enhanced. This
approach has also effectively controlled construction risk factors and provides reference for similar
projects. Keywords include: large—span steel structure, overhead hoisting, overall stability, personnel
safety, construction safety management, and analysis of typical cases.

Keywords : large-span steel structure; grid hoisting; overall stability; safeguard measures; construction safety; engineering
practice
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Analysis on the Key Points of Reconstruction Technology of
Second-Class Highway
Wang Jianguang
Yunnan Huijiu Construction Engineering Co., Ltd. Honghe, Yunnan 661100

Abstract : In the era of continuous optimization and upgrading of the transportation network, the reconstruction
project of second-class highway has become an important measure to improve the efficiency of
the road network and serve the regional economic development. Compared to new construction
projects, renovation projects have the characteristics of complex construction environment, multiple
technical constraints, and high pressure to ensure smooth operation. The scientific and refined level of
technical management directly affects the quality, safety, construction period, and investment benefits
of the project. However, in the current reconstruction process of second-class highway, there are
many technical and management challenges, such as the connection of new and old structures, the
use of the original road, the coordination of traffic organization and construction interference, etc.
Therefore, systematic analysis of key technical points in the whole process of second-class highway
reconstruction has important theoretical guiding significance and engineering practice value for
standardizing construction behavior, ensuring project quality, and promoting sustainable development
of highway construction industry.

Keywords : second-class highway; reconstruction project; construction technology; subgrade treatment
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Research on Integrity Risk Management of Construction Project Bidding and
Tendering in Petrochemical Enterprises
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Yangzhou University, Yangzhou, Jiangsu 225000

Abstract :

Petrochemical construction projects are characterized by large—scale investments, high technical

barriers, extended timelines, and broad professional involvement. The bidding process involves

concentrated power, capital-intensive operations, and complex stakeholder relationships, posing

significant challenges for integrity risk management. This study examines integrity risk management in

petrochemical construction bidding, analyzing its manifestations and industry—specific features across

all stages. It proposes a three—phase risk control strategy: "preventive measures before issues arise,

intervention during early stages, and post-resolution monitoring," aiming to provide actionable insights

for establishing an integrity risk prevention system tailored to the petrochemical industry.

Keywords :

petrochemical enterprises; construction project bidding; integrity risk; risk management
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Overburdened, Weak Surrounding Rock Conditions
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Abstract :

Due to the complex geological conditions and high construction risks, tunnels in soft and overburdened

shallow-buried rock formations have become a key and challenging issue in the field of tunnel

engineering. This paper, based on engineering practice, analyzes the geological characteristics and

construction difficulties of shallow-buried and overburdened soft rock formations, elaborates on the

application points of key construction techniques such as advanced support, excavation support, and

waterproofing and drainage, and discusses the quality control and safety management measures

during the construction process. The aim is to provide technical references for similar tunnel projects,

and improve construction efficiency and engineering safety.
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quality control
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Cost control and Contract Risk Management in Highway Engineering
Project Bidding
Chen Sujun,Wang Jiayao
Zhejiang Jiaogong Hongtu Transportation Construction Co., LTD., Hangzhou, Zhejiang 311305

Abstract : As a core component of infrastructure construction, highway engineering is characterized by large
investment scale, long construction period and multiple participating entities, which determines the
key position of cost control and contract risk management in the bidding stage. This article, from
the perspective of the full life cycle management of highway engineering projects, analyzes the main
causes of cost control out of control in the bidding stage, including problems such as deviations in the
preparation of bill of quantities, imbalance in the bidding quotation strategy, and imperfect evaluation
mechanism. At the same time, systematic control measures are proposed for risk points in the signing
and performance of contracts, such as ambiguous terms, unclear division of rights and responsibilities,
and disputes over changes and claims. Research shows that by optimizing the bidding process,
strengthening the review of the list, improving the contract terms, and establishing a dynamic risk
early warning mechanism, the probability of project cost overruns can be effectively reduced, contract
disputes can be decreased, and highway engineering projects can be smoothly advanced under the
triple goals of quality, progress, and cost, providing practical references for the management of similar
engineering projects.

Keywords : highway engineering; bidding stage; cost control
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Research and Application of Aerial Dismantling Technology of Tower Crane
Boom in Super High-rise Building

Chen Xianyong
Shanghai Zhonghe Huaxing Dafeng Mechanical Engineering Co., LTD. Shanghai 200331

Abstract : This study investigates the application and optimization of tower crane dismantling techniques in super
high-rise buildings. Through finite element analysis of support beams and internal climbing frames, the
load-bearing capacity and stability during dismantling were evaluated, with model validity validated
through field tests. Based on the "small tower dismantling large tower" principle, a novel dismantling
procedure was proposed, employing hydraulic jacking and roof crane—assisted lifting technologies.
This approach achieves precise control during dismantling while preventing structural instability caused
by load variations. The results demonstrate that this solution significantly enhances the safety, stability,
and efficiency of dismantling operations, effectively mitigates dynamic load impacts on structures, and
provides robust technical support and reference for similar projects, advancing the development of
tower crane dismantling technologies.

Keywords : super high-rise building; tower crane; boom; aerial dismantling
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Analysis of the Causes of Common Road Pavement Diseases and Research on
Prevention and Control Technologies
Lin Shuanglin

Anhui Construction Engineering Water Conservancy Development Investment Group Co., LTD., Bengbu, Anhui 233000

Abstract :

The diseases that occur on highway pavements directly affect traffic safety and service life. Their

formation is the result of the combined effect of multiple factors such as materials, construction,

and the environment. In this article, the types and characteristics of common diseases on highway

pavements are sorted out, and the key causes that induce these diseases, such as materials, design,

construction, environment, and operation and maintenance, are systematically analyzed. On this basis,

relevant technologies for prevention, control, and treatment and repair are proposed in a targeted

manner. The aim is to enhance the accuracy of pavement disease prevention and control, extend the

service life of highways, reduce operation and maintenance costs, and provide theoretical references

and practical guidance for highway engineering in terms of quality control and long—term effective

operation and maintenance.
Keywords :

highway pavement; causes of the disease; prevention and control technology; quality control
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Reasons for Window-Wall Joint Leakage in Energy-saving Renovation of Old
Residential Areas and Remediation Techniques

Liu Kang
Beijing Fifth Construction Engineering Group Co., Ltd., Beijing 100020

Abstract : In response to the leakage problems at window-wall joints that occurred after the external wall
insulation and replacement of exterior windows in old residential areas, through on-site investigation
and technical analysis of a composite A-level rigid polyurethane board external insulation system in
an old residential area, the main causes of leakage were identified. The study found that the aging
and failure of sealant at the connection between the insulation layer and the window frame, improper
design of the window sill slope, and defects in the drainage structure were the key factors causing
leakage. Based on the analysis of the penetration mechanism, a comprehensive improvement technical
solution including the optimization of sealing materials, the improvement of node construction, and the
formulation of construction process specifications was proposed. Engineering practice has shown that
by adopting the improved technical measures, the waterproof performance of window—-wall joints has
significantly improved, and the leakage phenomenon has been effectively controlled. This provides
technical reference for similar projects.

Keywords : old residential area renovation; external wall insulation; window-wall joint; leakage treatment;
rigid polyurethane board
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Real-time Evaluation Method for Urban Bridge Operation Status Based on
Multi-source Sensing

Man Jianlin
Xuzhou Municipal Design Institute Co., Ltd., Xuzhou, Jiangsu 221002

Abstract : The operation status assessment of urban bridges is essentially a "full-body examination" of the
bridges to ensure their safety and stability in providing services to the public. This article will, based on
measured data and integrating multi-source sensing technologies, construct a bridge operation status
safety automated assessment system with a four-layer architecture of "data collection — assessment
analysis — comprehensive management — decision application", achieving real-time monitoring of
bridges, intelligent assessment of their bearing capacity, and full life cycle management, to serve the
daily and institutionalized operation of urban transportation.

Keywords : multi-source sensing; urban bridges; operation status; implementation assessment
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Application Improvement and Engineering Verification of Changyue River
Tunnel Penetration Measurement Technology

Zhang Hongwei
Shanghai Architectural Research Institute Co., Ltd., Shanghai 200032

Abstract : Inview of the penetration measurement difficulties caused by the long distance, complex environment,
and significant error accumulation during the construction of the Changchun River Tunnel, this paper
uses a certain rail transit municipal line cross—river shield tunnel project (total length approximately
7.7 km) as the background to systematically study the tunnel penetration measurement accuracy
improvement methods and the application of vertical jacking measurement technology in verifying
penetration accuracy. The article analyzes the main difficulties in penetration measurement, and
proposes comprehensive improvement measures including optimizing the measurement plan,
establishing a high—precision control network, adopting advanced measurement technology, and
introducing gyro azimuth measurement. On this basis, the role of vertical jacking measurement in tunnel
axis correction was focused on, and the penetration error was effectively controlled through the non—
directional wire adjustment method. Through the measured data of vertical jacking, the significant
effect of various accuracy improvement measures in reducing lateral penetration errors has been
verified. The results show that after adopting comprehensive lifting measures, the lateral penetration
error at the jacking point is approximately 47.7mm, which meets the specification tolerance of
100 + mm. The research in this article provides reliable technical support and practical reference for the
accurate penetration of tunnels similar to the Changyue River, and also provides new ideas for tunnel
penetration measurement error control and verification methods.

Keywords : cross-river tunnel measurement; non-directional wire; error control; gyro orientation;
penetration accuracy verification
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Research on Seismic Performance and Stress Analysis of Prefabricated End
Plate Connection Steel-Concrete Beam-Column Joints
Lu Wanging', Tian Wei', Li Zhengying?, Liu Hongjun®
1. China Construction Seventh Engineering Division Southwest Construction Co., LTD., Chongging 400045
2. College of Civil Engineering, Chongaing University, Chongaging 400045

Abstract : Based on low-rise multi-story prefabricated buildings and referring to the end plate connection
in steel structures, this study proposes a new type of fully prefabricated beam-column joint. The
control effects of end plate thickness, bolt specifications and sizes, bolt spacing, and stiffener
structure on the stress transfer mechanism, ultimate bearing capacity and deformation laws of
the joint were studied. The results show that appropriately increasing the end plate thickness and
reasonably setting the stiffeners can enhance the rotational restraint and bending bearing capacity
of the joint; a smaller bolt diameter is prone to cause early joint failure, while the change in spacing
has a relatively limited impact.

Keywords : low-rise multi-story prefabricated buildings; end plate connection; fully prefabricated beam-
column joint; stress performance; finite element analysis
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Research on Optimization of Windproof Deviation Technology Measures for
Railway Contact Network — Taking Strong Wind Sections as an Example

Liu Haitao, Hou Lei, Li Yang
Zhengzhou Power Supply Section of China Railway Zhengzhou Group Co., Ltd., Zhengzhou, Henan 450015

Abstract : Strong wind weather is the main natural factor threatening the safe operation of ordinary electrified
railway contact networks. Compared with high—speed railway systems, ordinary railway contact
networks have more significant differences in structural parameters and mechanical characteristics,
making them more prone to wind-induced vibration when crossing windy sections such as wilderness
and canyons. Excessive swinging can easily cause electrical air gaps between insulators and
grounding bodies such as bridges and towers to be broken down, resulting in frequent tripping and
power outages, disrupting normal driving plans and cycles, and posing continuous challenges to
transportation safety and efficiency. Faced with the special working condition of strong wind sections,
traditional protective measures are obviously unable to meet modern needs in terms of applicability
and economy. It is urgent to carry out deeper optimization and innovation at the technical level to
improve the wind resistance and operational stability of ordinary electrified railway networks, and
ensure smooth and safe transportation along the line.

Keywords : strong wind section; railway contact network; windproof deviation technology; optimization
analysis

515

INBERR X Bl = SE BT R RE T, TAAL sl g TRESUR IR ST, (BT st2 T, NEA T KRS AT T 2 ST
B, IRRAMME, SRR . B RERIBTKURES, Tkt is B e eyt BA KBTI Ems= L.

— . SERRIER TR R R AL X SR BREHITS, RERESIE RS, HTEKS
VEIREN B F R AT 4k, T RO T L

(—) BB TRASHRISEREARKE HEMHRNTENRL, ZLEESEE MRS TR TSR
I AR TN FRE BB 2 (01 T 00k, HORIBAE S 5 TOAE R B 2L I e o0 R i, R 224 10 )= i g

WA xF (1998.02-) , 5%, FTAMAAN, Wk, A%, TRF, AFaibftn, BRHFR.

050 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



i, TR EMIE RIS R R S, — R %7
BRIl T LT S BRI R i 2, e s X TN L, AT S 1K
TP, TRATRES 5 R X IMSE 2R, ARTIST L2 B s T
Eo ET e, Hpr= LU R MG R E R, FEfR
B KRS ARSEEHEA T OCHAL B, RES I S Pk T A B
MR AR, 2RI AR LB HisE il KU, BT ek
BETETE D A RSN A R AR

(=) AT IBREMMIS BN R

T IE R 12 i o 2 PR ] AR AU R A BT
AAFAEZES:, HAERA AR R DA T8 L il ik, 32
BN BAT R AR DU, HL sl e 7610 B T AT N 0 A 1 A
Ao TR Rl BT & A T i Sl S 5y, Ree
S EIENGE MBS G RN, TRAA LR S R
W H S AT A& R, FIEREERSREA, WRTIAE
FEI RS G5B J1 20 AT Mg o7 75 vy, tRe g atn
BRI E ST, L TIRERT XUR TS, X PRREAIE
SERCHIR R, BeRUISHR m A N RS B S T EE A
SPOREME” , ATAPRIEB AR R e BT T, (RAARERS
PREFESERE | ThRRREE, IRl DUE LG IR A

(=) BB TRREELHFSEERA

RR DK B A2 Al 1) T 8 A 1 KU IRD R, A (A AT T AT 1
i, TREYIEIZET A, (A5 R R AR T P A
B, RUEE R AR, B & 5 XU e e iR
MG RIS, BB T AR E T R 2R, 5
ST A0 [ R b S b TR, SEARIREE AT 775 T[R4
BAME A ER, WRFEFIFIER, (B, mSEmsh
WK, MO RIEFTIE . RS LET, A RIEEHIUR
Ao FEAGGERFIUT, o ROAT UG AL A TR il s il
B CHRERNRC SRR, BRI A A AL, (B
WMz, HEGAtaEa. STk, N RS AT T
fit, HBROER e T NEIRBBIAEE, FeA £
W, B — R R, SCBURII AT 2, X R 4 2hay
ST AT, X T BRI REI AR S . S AR
AR ERHOEE S, BAERMBEANME Y,

Z. RRXERERREIERR RIS R (RE AR R S R 2

(—) BARIERNERUS RGN

ALK B2l o R B AR BRI AR R B T, H R
e EER BN R Sk, AR B Beh, AR TR TS
SRR R, T RSRMET it — LS RGEhh
SRR IO TSR SR ST, RIS KU 13 R 2R 5T
SR, XA AR MR, TRaH RSk
i, EORREL AREEHEA, SERARCE PR R, R
Rt RGOS SNSRI AIRTRE LB “ B AYRER, SR
FRINGEE R R

(Z) SHEEEENRERS

TG RS R T S BAL TR o A2 NI 77 =,
T BT B R 455 TE AR 015 Sl A A 8 R BB AT R A SE R,
BN “BEEh IR [ EI R EEN st M
L T A X AT B o R S Gt R A B 2 R, RG]
PASEIN AR o o K PRSI AL, FHRR AR A R (5
BRI LIRSS B E TG, B RE s e AT A T A RERIR S
BRRTE, Fit, EXGEEGTIG YRR, SHEaiaE Lok
HVER, AT R Bl B AR B R SR, X I
H—— R ——IT" IR R S 2, ORTE
JE BRI Rk o RO AT B 3D ARG R AR, (R A
PR “ERR” SRR,

(=) SRS HNEETSE

FER KX BB B KRR, A2 4 W] Stk e A e iy
JEL AR DI 2 (R R A, X — A A AR PR AR B
PR BB SRR, — FE R XU R, iR 5 5
RENS SR, ol R R, ST
AR EE AR R g XL AT BRI
e R T MR T SR B PR g, GRS IR JoT 4 2R EL “—
TIY1 ek pr ok i BRI 2R, A2 ARIE I X B 22 2 (19 [F]
M, AR E AR R AR R IR i e, (2 6 TR AR
EARIIRELE

=. BRERIEALRIR R RH A BRI S

(—) EFHEEREN

22 St R N A% 0 2 A TR S S A L& T 1 —
JIDT" il, RIS AR TGAA T IR TR
U, TR, ERCRITT KRt T, sk 4 54
VPR — . T E SR B B, HIm& 22 X U
MERHZA, WRREAT V. mBE. B RIS R
B, TR e DS BRI KO . XU DU R B BT 8 22 5. %
T, PGSR S TE AN XX R 3 I <G B 42 ik
Az b, THE— MR BRI & TR, R K
R, HE B BER T, TR IR B
BRI B R RITES . SRR B, Rk 15
[ DT S s e I B 4729 S/t TR NS

(=) thEERR

Pir I DERE I AGE5 5 2 7 RUEAA it S AL R 02 18] 75
BHUHERE . AHECS, AT B R TR R .
THAMMWE TSRS, TTIEEM—A -2 BlmE, #
W5k “FE—RKMses” WRGN. Bk, TR0
PACBITIN, DBUAFR G X —TREh R R X — W 2K
BOE BRI, Res L B AR Y A e SR AR B B A 2L
FOETER, PRAIETTAA At & aE PR AR, 222l KU s )
IS PRI S MR PERE . RETL A TUAREE R MU T 5EE

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 051



HUAH T2 | MECHANICAL ENGINEERING

(=) gEs+EFIRN

R I R AERS B R AR T B v MO I, 5
LR RS T RS (B AE B (R . BORBEI LA
fF, Procieas Mg, REMA . & TRAENTTE, FHRAR
Az A A B T AR R T e PR T Bk I T I (]
BIE, HEARNEIEE IR SR, FEst i
I, BB Tl A g, DAl e K 2 i,
HAn B R H W R N7 (TR R S 2, e R
JTTAT, RS R B AR, R P A B N b e o A
i, B R i A A S T TR, X — YA
JAET-Rs 4 s RIE TR BB, FEff St T U AR
SRS AR R, HETT AR RS AE 1 I TR 7
R, FORME] “EAEE. AT .

M. SkERIERMIBE R RIBRMILIEE — LUK
X EgFafl

(—) BERRXS, SEIAEP5E

SEEEAACA R R I ES BT, RATIWHIT e G 2 b
BEARRE R, ARIEAH TR DU S s, 2
HI GIS A L B8 IT JR R 4 AL WUX K 73 A, AT IR 50 4 X
B BRI —FBRUX, TS [ R AT PA 2 22 SR BIT IR
VT ARIFE ST REI 5o BlAnFeigess . KU SR RXUX X,
LR A Bt KU, SR s B Rz . A S AR AL
. XN TR RIS RES R R T8I U
TR, R BRI N AR e B A fe B B B
PRSI X 2o gt SEIR LRRZ IR L

(=) sEfeeEtmigit, RAMMIEE

[ERSPNENIK ERDISPNCE I PSS & S0 & AP
R AR TR DR, Rl BRI, B
LS  NEE (AT, WDBUE SRS ORISR B | iR
U2y, XLEETAF A URGE FEAN U 55 1 B Wi v T b e
o BN, ESCHARAR . TR IREE SRRt sZ Ty hr, AT LASR
ZaUNBE AR B I, AT R s RUE MR R UL e g
T FEBIRGUERIZIIBRA, RBIS MARAS LARTHE AR R i P50

243k

SN R RS RV PN )R s T e S C e s
TPLARASINIESS, i ARG ZR Gl St

(=) RUSHERE, EERRRM

— T, FESCHEA R AVFIIRTIRACITE T, SR Iz
RARMSS, B ERIRELRN “WE” BRI, NN
FAERE TR IR AN RS se st s 55— 07T, ZORSHIH R
PR S L A A E L, R A B A X i P A el 5 XL
Bro [AHS, BTG I, PRILE AT RRET
SV EE M LR, VR EH TR RE A T s
DU 22220, BN LIRS EEH T EUE, Re s
RGMEhSRUE M T HRE

(/0) SIAEREST, WEBEER

HEBIFTATF BENE ST “FAPE” 17 “sh A5 L5
7 T, ATRMERIR X B [ I B TG4 R R I it
WIS REM T, XK XU DA e et 8, S e i
AR TSE IR, TR R (5 AR B O B 4 ]
FEUL, MHEGER RIS SRS R S, ELIH I A 3R
% OB R R SR B B R R R IE I R, B RERS(H B
REHu T, B Bk R A N S T M AR, A
TR STT A EACRSSERS . B AT M — T —iz
24 WIS R, BRI AR T B AR A A Y
FEIBFHAETT, PRI BERRS A X B 22420, T

h. HiE

LR LJTIB, IRUX BEEk R Fe i 9 75 U B A A A e — T 5
AU AS TR, CEm, TRMEFEEZ AT,
BRI, A R VSRR (B T g iRs, @ity
EEZBR SR AR, IRk “ERE . S8
P, B RETUET ERE AR, FEARRMA AR, [ RO
FRLEGE ARSI EI , KPR GERITIE N S AR RO A BRI,
RRIERN G, eSS A e, I oS B i 3l &
S EBIFE R EBTEDT FARE, ETRT B RS
REREE MBI S A, SR gk IE R e R i
BRI PR

(T B SRS | 57 EL . R RS AR R OL T :AT5S (V). BRIE AR, 2025,47(2): 11-23.
21T, Y5, S, REE 0 SRH BRI IR T UEEORDI T LR ). ghilizi 5240 ,2025,47(8): 1-16+29.
[BIFEHA , HPIMH S5 B 2RI BIM BB BEE S UL PSS S (). BBEOREIET | 2022(1):47-53.

052 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



T 2 P 1 2 B LA 7 B8
5T 8k

PSS
HERERI S, #dt EE 443111
DOI:10.61369/ME.2026010007

AEHFEER, EENKPESE,. SRUERRMELRALR, WSHHENRETHF—FSTRNIIZANEE

RAGEREFEBRERZRRANEERR, ANLURMEFIERS (fms) ARRWRETRITST. WSHEBIETRRN
HFHMRANRITHERR T ZBERARHT T RAR M. AN SHEIENAERIEAFIEFRBENARBATF, E8H
ST RAERE N 2 L AREX B R T AN SR EZ AN TE M Le/MEE . SEFIITRIVABIARIE.

SHEIENIR; RUFRERS; HFLHRAIR; TZMK; CAD/CAMEEHK

Digital Collaborative Design and Process Optimization of Multi-axis CNC
Machine Tools for Flexible Manufacturing
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Abstract :

Globally, as machine tools progress towards high—speed, high—precision, and flexible manufacturing,

the digital integrated design and process planning of multi-axis CNC machine tools have become

crucial approaches to shorten production cycles and reduce product costs. This paper explores

and analyzes the Flexible Manufacturing System (FMS) as the research subject. It provides an in-

depth analysis of the digital collaborative design system and process improvement technologies

for multi-axis CNC machine tools. Starting with the role of multi-axis CNC machine tools in flexible

manufacturing, this paper clarifies that the ability of multi—axis CNC machine tools to machine complex

surface parts through multi-coordinate linkage is an essential guarantee for addressing the current

small-batch, multi-variety machining mode.

Keywords :

multi-axis CNC machine tools; flexible manufacturing system; digital collaborative design;

process optimization; CAD/CAM integration
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Research on the Construction Safety Risk Management and Control System
and Its Application for Extra-large and High-risk Steel Structure Projects
Bai Yaoyao, Xu Yi, Li Junjie, Zhang Guijun
China First Metallurgical Group Co., Ltd., Wuhan, Hubei 430081

Abstract : Addressing the technical bottlenecks of high safety risks and challenging management and control
in the construction of extra—large and high-risk steel structure projects, this study takes the steel
structure installation project of the Central Plains High—Speed Rail Port Exhibition Hall as the research
subject to construct a five—in—one construction safety risk management and control system,
encompassing "risk identification—assessment—control-innovation-emergency response." Through
multi-method integrated risk identification and risk matrix—based hierarchical assessment, targeted
control measures are developed from five dimensions: organization, system, technology, process,
and emergency response. Combined with technological innovations such as intelligent monitoring and
automated control, a full-process closed—loop management and control of construction safety risks
are achieved. Engineering practice demonstrates that this system effectively avoids various safety
risks, achieving zero safety incidents throughout the construction process, with a 100% compliance
rate for rectifying major hazards and a 100% certification rate for special operation personnel. The
research findings provide a scientific, systematic, and operable solution for construction safety in
extra—large and high-risk steel structure projects, holding significant engineering application value.

Keywords : extra-large and high-risk projects; steel structure; safety risk management and control; risk
identification; risk assessment; management and control system; technological innovation

515

HEIINA TRE SRS IR, mR e rh SR, Hef KSR oy DA R U DAL . BEE TR
ERSRIRAREE . S kE, RO, MEREERERNGH TRARES, MR IEREMLE, maffil, B
PESFZ B fEINT, AR RERT " R (ElREE Ao TR L SEIHE ) (IS EREE37TS) |, &
JE36m LA BRI 2 TR . S M EE A 100kN K DR E M TR B A TR, FoHlL It Ty 8 5% 50
RUETRE U A ZTUAHEI S HANR:, (BB R TR AT a R E, HARERT il ERdmL 7,

R SR TR A M 2 IR RS HE 99.5m | IR K P EL L 7940kN, JEEE R TR FUEhMfE, H IR mImEEGE |
S 2 R ASCEETZOM HE TSR, MR Ase e M AT R R, BIFKEIIR . PG 1 REOREIHE i
A, NEETREEASIAS S,

056 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



#1 TR EHRRLRE

—A R KRR . 1 e (ki
5 () BONERE )
ERGH, E. \
s T N R sl
. 32 PRSI TN gkt R
R WHE, TR R
il s >
WETHGHAER. 15 SRR AL
ST S MR B RSEDEE
R WAL DA B WBAE. BRI
VA GRS S T
| R TN AT
WA, R RENURTCHEET
REME TR BAOREA F. MRS
—. TEERESRS RN R i, FSRTVEAE R DR AR
e AL L Froets
&
(—) TIREABRR ek
e R AR LTI
R R YOBE R AWURIT IR G TR R AT AEE e “ %‘#%?4‘*3?1 A;E VEIE. ZSEH AT
A s i ZoTaE . Ak . A
X, SRR 488866 nf, (04 16 MNGSHIRIT . JRIT R TIZ P WGP EREE . Ve W&ﬁggﬁfﬁﬂﬂ
AT + BB AL + TP RIR A, 21T 164 R EHT EALAIH .
. AEREL32554, BARKTAEESE 00 6m. EAL198.5t, 1 H ¥ B AN
o ’ D wte —_— TG, IEORE A AR
SRRV T EBMEL, T4 X 43 B [ S T R 2 s mmp 48 . ZAMERAI,. B, 7 O s
A e N e e
WM 123N LA H . TR AR RO, s R *
H36m RE, W EASRTHE SRR R T Hag T EEISRRR
100N fRME, fE T RmElalgid, 2@ EmR, T ‘{fw %‘%Emiéz: %ﬁﬂ L . IR
S 58 b, WUARING. B ot

RAZEE AL, AT
PP

AFIfL

(=) RB&IFME

PR DN N N o e 2 Y A P N - B Y
(3ot . ik, BMRSZ0), YRR R ERE (43
ARHETEE, E, BTE, —&. BMS%) Y, KRR
I = IVZE, MBI T

%2 WG
KSR KRR (50) il N
LI, WIS
4
I ’&&é;ij“m 32 12.96% NFF IR, 5247
. EES U AETIN
% (A N TR, IR A
%) 68 21.55% e |
I %% (—f5, FHERE, AR
%) 87 5o.22% 2R R
IV 2 ({ER ‘ FHARE,
) 60 24.29% s

—. BRANENIERIRZRENREREFRE

B3 (b) ENMRERTNEIEE

(=) ZERBMR (=) BRGRIER
RICKGISCH: . ATORE, C5iek, Tfespghy TR THOSURRCBURIRE —SoRRE SRR —Iad
Yo, AT AT RARGIER, KRR 6 —gi e [ DA RROERIRR, PR ERSS . SRERER ., 20
ot BT, SR T, T RIS . SCBU A REIR BER
ST,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 057



HUAH T2 | MECHANICAL ENGINEERING

(=) BRREREE

LAGU R R =R mAgwWily, L E &M
JEREE, WA, TIHMAL, e RIEhREITRE, S0
TN LRAGEA TR GO0 IR, WITHED 1. I
BN LB —THE N, N2 R AT, WA
B e e i IR N DRt e s R, e iEESH
R AR B R s A5 EB TR T AR B AH 4348 U X R 1 B
UL TRZe R AT EE R, TP R - T - IS
B —vEH” SRR

2. WA EET: 9T TR +BE" WEL IR %4 B
B, BMTXEA44TIRER0, THSEBE6H, A%
AR EAE N R SSRGS LA 7
FHIE B RG A, WEE T BEL, F5RRL, TSR
i, 2122 5 100% FFIE B B 3 A ILA],
TERI TR VA 578, T B A AL ERET) o

(=) HIEREER

LA DT f & REIE N R ETUTRR, A
T H S8 — 2l A R 2 2T E, BT e e s
HFR. SUREEIE bRk, Kbt SHEEEy, 57
RIEGHE, EF USRI, AR, HIE
L

PNk e S ) A A R L e Rl S SR I
BN, mAFFRAT XA, SR REE AR, &
KT REGEA LI BT LA, ShATEREEE . -
RIREISAT B -3 - M -EE -7 A, —i
Bl 24 /NP ESE, EEORRRAESZ RIS

3 LTy AT B L. TR AT G R R L UM 7 %8
“Hith] — % —IBIE - B R, IR T ], A
HARGMTIAHL, 5F R LR GAGIE, B B TRt |
HEBEALIT F R B R IE T AL T RS RT F R AL
I, SSETAVHE RSN, MTHENG IR TS ERT .

4IEEEEE. LR, Zeid, 2eHF
B MR A CUERE R, T ADRE R, SR
(ESHIS T I |17 A AN avat O i)

() BRREREE

LRERBER SRR

(1) e 5%, A MEE SRS, 1
B R H A R AL, 2 S S HAESE O, BRI 4
LA I T e, AR, B R K
IR

(2) WS mRBTT: RIHRZ Re sA 1f A A L,
A MRITAITIRIE, TG A SRR, 2R BT B e
.

(3) FERT R SRR R 2T, SERT a5 m
OS2I, SR, AP R s B,

(4) MBEERSYY . ELXEEERASE RS, &
FLPERA G, U mERL AR,

2 ARl e R

(1) Z&fEs. EReeRlEra. By (s
=1.2m) | Zedami, REMNERTEIIE, RIErFaRET]
GV FSIE

&
y/
@

Bk

B4 2RI

(2) NN G TR BIRSE A e 4t (R
FI) . aedg . Bk, RGN

(3) RN AR & Mgt S R AR BIE R T
BEH, ZRENIE, R EE I &P iR

3R AR

(1) SRR KGR X & K KB SRk, W
JEFE S, Bk e R P A A I A

(2) JREERI e 4y MRS S TR A T & U LR
IR < bm, TN HIEZ: < 30m, ShERE bR
I

(3) JEPRS: BRI 8,
=

4. e AR

(1) IR ARAE: RAZHEA. ORI RS, Bih
FEFRIT AR, TR T IR R, JFe S L& IE
< 3m,

(2) 2. MR = 0.7m sidasiing, 5EHN
Y. TR B, BAMGRAF . BEkARE,

(3) R R TN-S BRLHN RS, iR
Mk, BHiil<4Q, EEEMHEM< 100, SR,

(R) SEEREE

LR ARIIE: T LM, Sl AR s A
AR, MHEHARREL AR, NEREE LTS, «
SN, G, AL E, RABERRESMIN, EAGH
N5 X TP T 30

2., LTHEKE ., EHAE, TIRAEHRS AN
g, TRReREHKE, 5HEEGRARALERE, 45
RTINS SOB A B,

BZRHE R WA N AT AR MEG, PEAY
EQRAHE R, NECIRRAAI, B BORARR,
NARNE, FIGKIEA T B SREBEA. # LANEHTE

PR A SRS 5

058 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



T, SRR

4RI RHETE R B SR T3
AU, RIIGISIERES, NGRS, R RAsRs, X
WIS . R KBS, B (e 5 b sk
2, FE R,

(A ) MBREEE

1. BABAURE : AR AR, ORI
WAL, SR 2R DAL B RIAL, WIS
T, HUIHSHETORRE, WEAH, IEST., 2 0BT
AR,

0. FrATERGH: Sl am AR, THRMATNE GERE
ik, BASEATESE ) HEUAACE SR, IR AR . ROE
HEHG . VR4 ROBA RS AA.

3. BrAaMved: TN, RENL, &bl AR,
TN, AR, BEAKT. MY, s AR
DT S A B

4 AN A AT R, G
T 2050, AR AR AR AR, RS LSR5
WM.

=

=. REEEERARCIH

(—) SrelRA

R RGN GEH TR T2 2 RE M AR I, Sepfrfs I
LRI PRETRI . SR EIIRE, SR I BOAR S B
el 5 R hl S S TE), AR 100z, T
REMRI< 3 7, A&, S amiE . Bty b
Sohne.

BT AR

P — o —r—r o ey~ S —a—

-

a )Y BE

'"@#égi‘m %@@Z

B
e

— -

-
-y

H
il
i

5 EREEURS
(Z) BERSRABMEFIERAR
ME6, E7ER, SR TBRERDEET A )R

M PIDE 30, 4RI BRI A ST IRE 0. %4
AREPAREEHIAE +5mm LA, 88 A ZIAMESNATHU R F
LRI, SRR I SERE, HELA R ATEE AU, FAL

SR AN AR TR

-

E7 (a) HHENEHIRE E7 (b) HHEHRHANRE

(=) Bl EEERmFREAR
KT e RS, WiREREL A
ME . ANGUER RS, fie e BRI B REE, 5
RARIEIN BEBUE I, B R RRHUER:
gt ANCUEMLRGRA UWBHEOR, @R E +0.5m, LG

K DX Bl

(M) BEfEl R e RaeEHREA

R TR 22 AR RISA, AR IR R gL
ROE. REEDT KR RIS R S5 . IR R REH I R SR
SORE E ST, i OERIE 96% DL L IR BT A AR
WA G IN MR SRR IE, SR N B SR EI RS
e

M. TEMAMSE

P J5 o R T A 8 A 2 LR I I R P A A 4
TN T 2z 2 MBS AT AR AR, R 5Enl 16 D NI R T H4R T
LTSS, ST RATHIR IR -

8 EEMHZIEH FIAE

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 059



HUAH T2 | MECHANICAL ENGINEERING

(—) Z=BHIM

Bt TR RE PR R AT e gt ST SUT T, B

B ERKREHOR AT BRI R HUR A5 G2 & HARKIN
OFELR, RV A BURAIE B3 100%, TEAKREREBLAHEH
100%, —fBaEIEM L INEE100%, LA iR RS 100%,

(Z) RpaEEEY

T REEHHR SR, U T &I e KSR E AL R
et sttt 1 NS Ea s, 1 ZXA KSR
T, REA NI, f LR b 7 R % 2 b
#3261, HpEAEEST, SUBRUTER, BB AR
100%.

(=) el FiEkE

TR A R R B RR T KR A, R T EIR
B, REEE DI AR AR S E A (< 10mg/m® ), mas
PR 4 pirigitsess, Rk AR 2RRERTE, I
VYSRGS, AU USSR A MAAELR,

(PO BEAFRFA

W RN RSG5 E R, T R
W, T RAEFHESACE, RAaEEARIKEEIR D6
71, FiasbERR T BERA, FARMZEEIR, BRI R
BAEE . i H RS H ARG 7 NG AL, A
NI

h. ZiERE

ASCHET Bl s e T NS M 2 TR, M T “AGUR

243t

i — 7] B2 R s — BOR PRI — T R % — I PR B T — R
BfEIANETH TR T2 2 MR ER, 5T REFHA, 77
fir, B QU SN ASERHEEOR, BT E S

LR 2 F007 i TR B e R M A5 TR ik i
24T IR, WA 61T, KA IR T A

2. R MRS 0 22 xS BEA T PPAE S5 70 9, WA T A1)
SEQUARE AT TR, PR T KSR A

3. N TLANHE AR T 7 I A KA S5 A TRt T e XU 42
F, WRTERSE ., el BREE 27 s e K
R

AR T ZIN AT EHOREIHT, R T e M AT i
ikl BEHKP.

TRESEERRN], AT R R AR T BRI TR
T2z, LI T el R e adil, RAHEER IR
B2 R ARRAFFEITI: — 2B — 5838 M P 51Tl 7
%, BIAKEE . ATAEGREEAR, fm RSNt 51T
fEARERE; SR ANaR R . (7 SRS L A M A f P
R, WA R IS S TS 2y =T RE RN
S TREME T2 4 W B AR UEALI S, AR SR ST

(1) R, 2Rk A TR T2 S U AT et (). SR A5 T4 L 2022, 392): 1-12.

[21 XS , 3K BEIHIZA TR T 22 ()], i THoR | 2020, 49(11): 1-5.

[3125i , i . KIS EEMEATHE T2 2T 554 (0], @524 | 2021, 36(7): 23-27.

(4132458, XTF A TR S PARITTE (1), TRMFEZAR 2020, 34(3): 134-138.

(51 , A0 . RS2 DN G T 22 MUSHATE (1), &, 2021, 36(8): 112-116.

(61539 2 1R B . R MR/ H 3T TR AT EHLE [S]. 2018,

(7VZE0], B AR TR T2 2B A STl (). FhE 2R, 2021, 31(5): 165-171.

18] =5, JE . R TR e KIS HHA T HAESE (). ERAAR L 2019, 40(8): 1-9.

OVXAE , F 5 SR R TR A N (). TER |, 2021, 508): 76-79.
[10] FAE5¢ , BRY  H fa Rk TREE T2 R R S N ] EHETT , 2021, 43(7): 1345-1348.

060 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



TREH AL B2 7 H 8 s AR PR

SRR

WEREERFAIEERRERERE, ¥ B 415700
DOI:10.61369/ME.2026010014

ERTEEATENRNBIESEANNXRIE, BEEXRIIRSETHRENR. FIBERERAREME, mMA

AR BSEAATEREE, NSES. REFIE, BIUNTRESETRENSHART, BHERAIR
B2RE, AHEXHRE. XEMNIENRNRIZEEHRIIRANEEREE, RESFHTENMNBIESZE
AR RN AREE, HRHETENMER, FERBATENMAENELSEXRTDHRAEHRSRERA

i =
RHFLSESIREE,
X # | TENM; NRiRE; BRidiAR

Discussion on Automatic Debugging Technology for Electromechanical
Equipment in Construction Machinery
Zhang Jun

Taoyuan Baoyuan Vehicle Gas Operation Co., Ltd., Changde, Hunan 415700

Abstract :

Debugging, as a critical process before the commissioning of electromechanical equipment in construction

machinery, directly relates to the stability, operational accuracy, and safety of the equipment. Automatic

debugging technology, by utilizing artificial intelligence algorithms such as machine learning and deep

learning, enables efficient analysis of operational data from electromechanical equipment, accurately

identifies equipment status, and optimizes the debugging process. This article starts from the importance of

automatic debugging technology for electromechanical equipment in construction machinery, systematically

analyzes common technical issues in current automatic debugging practices, and proposes targeted

optimization strategies. It aims to provide theoretical references and practical insights for technological

innovation and quality improvement in the debugging phase of electromechanical equipment within the

construction machinery sector.
Keywords :

construction machinery; electromechanical equipment; automatic debugging technology
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Abstract :

Amidst the wave of manufacturing transformation and upgrading driven by intelligent manufacturing,

mechatronics technology, as an outstanding achievement in the interdisciplinary integration and

development, transcends the constraints of mechanical and electronic separation. It serves as

the technological foundation for achieving efficient, precise, and flexible production in intelligent

manufacturing. Based on the fundamental demands of intelligent manufacturing, this paper abandons

redundant and excessive explanations, delves into the specific connotations and current development

status of mechatronics technology itself, explores its in—depth application methods in intelligent

manufacturing, analyzes the existing problems in its current development, proposes targeted

improvement solutions, and predicts future development trends. It provides a certain theoretical

basis for the deep integration of mechatronics technology and intelligent manufacturing, enabling the

manufacturing industry to continuously move towards intelligence and high-end development.

Keywords :
optimization strategies

intelligent manufacturing; mechatronics; technological integration; development path;

515

FHECRW R P D, 4 RS 2o STk R E G R B, AR SR RIS R A R 12 A R R
RIS RIS R AR PR I I B TR BB S AU . MUR— LR Z IR L B M ERBINM A G ISR, e

] LRI A5 T TER AT LU IR, B b T B

MFERAANT IR RGR AR, A RREE R, Ptk

BRI — PR B AT LAE B LA e ni B2 E . T DLLIER, R aR LA™ MR, LG — B 22
FERVEHDN TA I ER, AR B I HAQIHT LU e e ity o S il 2

—. ERERIESHIE — AR REX

(—) NE—EREARNZL R
HUR—IRAEE AR 156 EREAATREANL

e F A

WEFERAKTIY IR GHER, 0T oL — iy R o
2, ZRRREARLE, HUNUWRRZON IR, B, $h
17, G RTEER, BRHPE, MR AEEFRATE,
SERUMLAL PR RE SR T S ThREsERE ;s MR TEGIUEOR, L

#EL (1991.01-) , %, Wk, AAEMA, MEFEEFT, Bk PRATRIF, FRT @ o —@Ei;
BIEYL (1987.06-) , B, Wik, WAKZA, ALFAEREFES, HMBH, EEH507 @B — .
AAEA: HXH (1984.01-) , &, WkA, ThREHTA, ABEH, BHBRK, HRXTEAEIE .

064 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



AR EOAR AR . B Rk LU S M A, AT i3
A BB H S RE IR 73K, AR UC LR Re i L RIS
I e R N Ak s 7 Na 3 S i I N - N G NI s Y i
Gr, KPR HAHPIETE RPATEAE REIS e R, N BRIV I
SR BT SRR PR

(Z) ZENREMSIEE

B REBE RN — AR SR A MR, TRk
JEéo BREHIEARAR R L RLE LRI E e . Asli, R

L, R PR AT LR — R S, R TAT
HUR— PR AESAR A EE REHIE T LA i i ae A 2 . Tl
B NG e R BB S L F— PR T I R SR AT B, o 2
HUR— R T IR BRI BOARSCE, AT IKE T, it T AL
AL R . L, IR R, PR SO th 2
REMIHERANI TR, N2 T IRBHOAT R 408
RIERINLEE WERS THL—RME, B aBHE 2 — 2SR
& BE TR RERNIEE I, PUE— AR AT S IE
WITIR, JORIE AT RS E AL .

—. EaehiEE S TNBE—AACEANERIRK

(—) BARREESEIE R

HHTPN B, HLE—REOR T LT PAF A Ge i & SRR
BEEG, KW TSR —EAIE R IRE, PRT R A B
R RRAL I R MM AR I R 22 ML R P 7T T i 5
K, BRI, IR R f AR R AT
o KRB B B TR DU R E TR B Y, 98 AN £
PETHE, SRamE ™ i — Bk A A5 B AR & i A ok
Yo, GBI RGN E N AR R 1T sk
BIHLHL— RIS A I T B PSR AN F B BRI RE ST, it
SERRA A st AL F B R B T 2 BRI B2
AT TR BT EREARR BRG], (EASRE &I
HPFER ST RIS R B PRSI R R . R 1Y
AREHIR SRR, NGNS SR S, 1)
BB T T AP AR S R X — E b

(=) NFRmSTEER

B AE IS ST RTHERP A, WU — AR AR T35
Z3[B] ARG UG TR, Hh RAE PR T4 i 1S U Y
Gudizrh, JEEBON T YT N7 ReflE H U T
HEHET . ARSI XEZ N, PR CEOR EZ N
TAHUER NG 2 -, DU AT AR s T s dlass L,
FEARFRAIN T T SR T 2 T A SN 5E8 10 A s k-1
TR, WIRIEL T A7 IR AT BIORE2E,
LI 77 fi ) PR A BN RO AORAS s BEAh, e iefilis
AR RANUE—RCEOR, BB T ol A i 2 SRR
FRHRERR T E AR, RIS A A A R R
PR AT T RSN, HIE R G B A R 2
Ry [\, X TEBBORI, i s HlE T LU R

WATA PR — A EAR R R B2 ABIRFHAI BRI AR, 7EX
—HAT A E AL R — B, AR TS AL A
AR, AR TR — A R A g &
oo

(=) RERLERIRR

IR — S AR RIS 10 175 NS T —E TR
RIRMRMBR, ENEER LA, ATNEAERZHRETH
AR, SFPEZ ML — AR SR RERE R LR G, —2
U REEOR B SRR AR, AT HWL R — R EEAR UYL
(S EAERTR GRS, BRAIER L LIER SRR
, EN ARG, A5 IR BT IS, Bl
FRE BTER AR PR BRI YA AR IR SRR
A INEIA TR BTG, 2 EAR A EAH 7
Rk, — IR R F B B AT FUE AR A T
K, AR MANER I NHIRIL, 25 B 1 o PO B A T A
FHHSARM MR R I 22 B —E R IR, =2 A
BRI TR G R, WU — A EOR T2 WM LR L
T LT ARAE S ZR S AL, (A BRI AA e R I,
A S TR REH ISR G R RSB FEREIE T 7, HY, %
AL A DU AE BRI AR, A Rl £
PALHL— A B A AL 2 [R] A4 11 A2 LR G 5 s S5 07 T O 56
—HRETE R ARGIE, AREPE RSB A HUA R R AR A
TR, TR B A AR AT R P elis f g, ™

e
= G0

=. Bt EERTNE—FURANRELREBE

(—) ENSERBARERMS

Z 2 RHOR IR AL Rl 2 WL A — A BRI L Re i I 1t
AU H PR 2 R SR WS AR . — J7 THIZEANGRAL
TR R BORAGILEL,  IBENURGA & T, WA T 234
BORBIPERT, FENUOIR & SEIURE AL 5 = 2 ] ) L B AL
W% A% TARIN IO REREANRRE s 5 — 7 T (LB — AL oA
SHAMGET RO AT GE . WM KBRS ) NSS4, (L
R— R ST A T RIOE sefLivae ), &R AT
RESEIN E Fo2 ) ST M E2 W, AL G A T30
s TP R ABAEAG 5 1 (P B 5 4 5 P B e A T LK
SEERALWSE A s €I E N 2 e SV [ RN P Py SRR bR i €
BAPHOL S BRI AR, xR m e
SUGHFTIESE, TP — B s e . AR R AT
HEPREE IS, PRIEAE P IRARE IS HE L. B R HR L
P, SEAR R ALAN [ A ERAR 45 S B M AL — R
WEAMBRTTE, LA S EAE I ME.

(=) B AR B 65

ODER EH EAATE @A — R BOR RS e I B2
fit, REBBOSSMEAMRIS IR AT B, Jhit, b EEhRss
BRFTSAEN, JCE UL CHEARSUS, R Dk, &
URFOME, ANWTTOTHAMESS, FEEHoR E . IR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 065



HUAH T2 | MECHANICAL ENGINEERING

PR R G, WA SR BE TR, TSR A
BB AA A FIR AN, STBEARBIS  R R AL
A7 I TC AR, ANBAZ DA AL #ERE s SR HOREE
HAMEACZE AR A, R RERNESAIE T, MM E
AR T IRIFMEEARGHT, TEREA 55 7 L — e d
ARAAF= i, TERLAPATL, PR AR EAAMELTER; FNEE
JIEAVAVAVES YESaba) i B 2 T 8: A ) S = v 2 S R [ il 4
A IR R AP

(=) IRUSEEBATIEFRER

STETNA N AR — BRI S e S I BRI AR
BLREEA 2 1F, TR E SR AA R E TR, ATRRTH
—ER A BETR, TR REYUSE . BT, B &
FEZFRAM AR RS, EEEHEHER YR, 2wt
FEMEEERIFNAGERE . — 7, EEINE AR
B, SRR ARRFERAR, LA 2 ITERER; 5
— T, EEMSEAA G, HORSERHC A, ke A
—Z, WFEIUL AR TR W BT, RESLER
2200 BrIRslBRAR ). L ROZINEN B LR, BT H
B RO ERE RSN ZE AT ) 10l B B R T AT SO PR A5 27 R
Tl SRS LER SRR, GRS . BOREHTHY
R HAR AU SL RGN A BRI, WS IR 2
EINA BB — BTN AT S R e, DL 4
TR AR

() EERATELEREEG

BARFREAL AR R A T T it R L — R AR S 5
RERIE R LR G5 AR T IR AP A AR w42k
RS —MEARIE, WHPL— RS T O 8
BV PERES A RR AN AR MUV A A A
ik, BRI RS EEEE . s, ATHE
TP AR R RIE I E R . A, AU E B R R LAY BT
T, BRI E PR LRI, AR SN bR RIS
N2, DNRE P A SR SCBRIUN 56, s 3 E R
RIFHER R, S B ENL R — KRR E PR 5. @il
Z S HIEM KB ARIIEH TR TR ZR, 2R
SR FFREA R AN . SRR AREPAT I BB RS

243t

I

M. EEEHIELS S TR —FURERNRRLRES

R REMIIE AT R R, LR — AR ] ) 4 5k
. BEHE, Al SOTT R R, BRI AR LR Y
o, AT R AR M SR AL — (RS A T H £
SFJREN . AR A EIITRES), RALIEHREAD)
B A B 3 Ehag, JfHibArrrmi AL, e
HITTIEREAS o TZAL R I AR T, PR SR 32 R
B, A SEBUHL L — A A AR ORIBE R L, SR HIE
T, MBEHBRRS, LS RGRANE O, BRI
B, PR e A RCRE AN A A RCE BB —
AT IIROOTBE, TR A D R/ AR 2 e, ek
LR —EIP R R SO — MRS, 77 e
7R LT EORANET, . RS SR E L, YRR IE
HORA R T B S BEFE S P RE, TAFITTREEE. PRIERELH
Hio

h. #ig

PR RERBIENES T, FLR— AR R ESUR. ZARMHE
ZESRVE T R R RCR,, R gl A BT 2 Y
HELE, BORIEPRERE SRR ARG A G RIFIT; HHTE
BN R EAAET — SR, (LRI AR A TR
g RESORAECHLL, SETHASHRAGHE, SRR
WERLTE IR RS, ASREAN AR, bt
LAV ZTRIAL, I ABRRMESE T . oDHoAR FEA 3T
THTRE, BFEmE SN BT TR R 4 AT
B, RWTEGEMSERE, BFMEERMIPA, ML, Bk
LEEH  SREATT IR, 55 AN — R EOR RS R B4
ReflIE 2, RORRREHUIR I B S A DS, ATk E HiE
A 5 DU P AR A P SO TR, R RS 9% B 7 B B B
2, I H AR R E

(1] FEARL RS 5 AU — AR R R RRZR ] RHUEM 54505, 2025, (08):128-131.

(21 HE T RS 5 AU — MR R R R (1) 84T AR, 2025, 54(01):66-68.
[B1FIZAE BRI 155 FALF—OREBORIN 5 R ()] 4R I bR, 2024, 53(10):91-93.

[ LR % BRI 5 AL — AR R ISR 0] EIEgT, 2024, (12):13-15.

[51E#%, frfilde A RelE 5 FHLHR—EEORIN TS R R U1 F 5 AHL, 2023, 54(15):141-143+158.

066 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



W1 e 5 SRAE LI e DS R HE
SEE TEBUERRELIT ST

=T, TR, @R, PEs, BiRa
HrRERIEERT, #E P 410114
DOI:10.61369/ME.2026010023

i E : HMEIREE—FTHENTER. ERRRESHERZMXBRIIEREMENEEMEZ—, BEHBRHEE,
ANBEWNREEANEBREREERITRITSN, SHTARNESHSEEREMZANXER, HEhEME,
FIF Geo-Studio R3S BU MR B S BIRHITIIRES + MREETRA TRNEERL, REEREMNZLMR
£, BEfRREHZXEZEESTENEENRSEENE, MZERRNEREZEEE. MEKNEMHAEER
HEZHIESREEE N

x B | PR B REMS; HEEU

Study on the Characteristics of Slope Cutting Parameters and Numerical
Simulation of Stability of Clastic Rocks in Sangzhi County, Hunan Province

Li Jiang, Wang Xiao', He Yang, Yao Haipeng, Cao Shunhong
Hunan Institute of Geological Survey, Changsha, Hunan 410114

Abstract : The Silurian and Devonian clastic rock strata exposed in Sangzhi County in northwestern Hunan are
among the main strata prone to landslide geological disasters in the region and belong to landslide- and
collapse—prone strata. This paper conducts statistical analysis on the data of slope cutting points for
house construction in Sangzhi County to obtain the relationship between different slope cutting parameters
and slope stability. On this basis, the Geo—Studio software is used to carry out numerical simulations of
typical clastic rock landslides under different working conditions of slope cutting distance and slope cutting
gradient, so as to explore the variation law of their stability. Through the research, the recommended
values of stable slope cutting parameters for clastic rock slope cutting in the region are proposed, which
provide scientific guidance and reference significance for the management of slope cutting for rural
residential house construction and the prevention and control of geological disasters in the region.

Keywords : slope cutting; landslide; stability analysis; numerical simulation
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Analysis of Primary Frequency Regulation Control Strategy for Hybrid Energy
Storage based on MW Level Flywheel

Li Tianhui
Liaoning Datang International New Energy Co., Ltd. Shenyang, Liaoning 110000

Abstract : This article systematically analyzes the core technology strategy of hybrid energy storage and
primary frequency regulation control for MW level flywheels, and uses experimental platforms to build
and verify the results. By establishing a layered control framework that includes an upper coordination
control layer, a middle power allocation layer, and a lower equipment control layer, it can quickly
respond to changes in grid frequency and control frequency deviation within = 0.25Hz, meeting the
accuracy requirements of primary frequency regulation. At the same time, the experiment also verified
that the power distribution ratio between the flywheel and the lithium battery meets the design goals.
The flywheel bears the main responsibility for regulating power, while the lithium battery serves as an
auxiliary and energy buffer.

Keywords : MW grade flywheel; hybrid energy storage; frequency modulation once; control strategy
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Research on the Motion Characteristics of the Deflection
Coil in a Galvanometer
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Abstract :

To facilitate a better understanding of the working principles of galvanometers and to master

their correct usage, this study delves into the structure of high—sensitivity galvanometers and the

working principles of magnetoelectric galvanometers. By applying knowledge of electromagnetism

and mathematical methods, we analyze the mathematical expressions for the deflection coil of a

galvanometer under various motion states and investigate its motion laws.
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Research on Improving the Thermal Performance of Evaporative Condensers
for Units Operating at Low Back Pressure

Ma Yongjun
Datang Pucheng Second Power Generation Co., LTD., Weinan, Shaanxi 715501

Abstract : Research on the thermal efficiency optimization of evaporative condensers for units under low
back pressure operating conditions focuses on adopting multiple technical solutions to overcome
the technical bottlenecks of pressure increase and efficiency reduction in traditional air—cooled units
under high—temperature conditions. This study comprehensively examined the core elements that
restrict the heat exchange efficiency of evaporative condensers, including parameters such as device
configuration, heat transfer medium, circulating water regulation, and air flow organization. Based on
the above analysis, the research has constructed a complete efficiency improvement plan from four
aspects: structural improvement and parameter optimization, implementation of advanced enhanced
heat exchange technology, overall system matching and coordinated regulation, and intelligent control
and operation strategies, providing practical and feasible technical support for energy conservation
and environmental protection transformation in fields such as thermal power generation.

Keywords : low back pressure operation; evaporative condenser; thermal performance; enhance heat
transfer
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Construction of Special On-site Service Engineer Training System for
Mechanical and Electrical Equipment Installation and Commissioning
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Abstract :

Installation and commissioning of mechanical and electrical equipment is a core part of industrial

production and engineering construction. The professional ability of on-site service engineers directly

determines the stability of equipment operation and production efficiency. This paper, in combination

with the industry development needs and the application trend of diagnostic Al software, systematically

constructs a special on-site service engineer training system for mechanical and electrical equipment

installation and commissioning. It aims to provide the industry with a group of compound talents with

practical operation ability, innovative thinking and Al application ability, and help the mechanical and

electrical industry achieve high—quality development..

Keywords :

mechanical and electrical equipment; installation and commissioning; on-site service

engineer; training system; diagnostic Al software

WA REHIE S T 4.0 IR EEHERE, MR AR EZI, BRRIL. PRy PR, WA RS TRRIN ALl 2 5 o v 22

Ko T,

TN ARSI . AT AL, (A2

W IRET T, MERIASEEIGTIRR, BISHT AL

B, TP IR GRS RS, R L ARSI, PRI s, MR T A R A SR 8L

—. NBIESERFALMFRE TERIFEFURE
&R

(—) B EREEM

LRI HIE TR S BUA R 55 TR A (o5 LT S 2o
S, RN GE R E REFR, BZX ATTTHEY
A B R RS SO I EDR . Mk 5B
EHEMECHIA S, AR SRR RE N RTR, S
el A NBURMELA PO IS T R 7 75K, T K B4 6
WZTFRET AR R, 9% AR5 ST WA 9 2= 5=,
TR AT A LR A (A DAALER AL R Y
g ) IR, SR SRS KA KRBT 2w

ATEPHERETE S e A TR, FO AR AT AN AL 5T
b, SECCRIMXELME BT BERTHIR SRR

(Z) BFRABS5TUERET

B NA RS THL IR AR, LZAR s AU S
BRSSO, AR A IR LA I
ek ISR AR D SR B S s R R
T, SRz xbEEl, AsRs 2 RmatR sl g, BARS]
NGWT AVRPFSRAZS, TARNITCIAEARR A AT TR PR E Ak
Wi, TR IS TERIIERE. ILAh, BRI AR A IS RGR
I NSRS G RN RSE, BUIAIRSS T LT
TRITEAGE S TIBFMETCHEAT RO sk WO R M 17
Ulo HRTHERT SSNRBIFRIN, AREES T AL BT AR ES T

082 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



RESCEG, Bl T HR NS R AR 225

(=) BRAAEmENEESS

Beaey RLREIHZ SR IHRG A 0 T, k= PiR,
AN, AELAE 2B S22 R S i st el
EEATRREAE, SHIIEE ST, 2Ptz 8 aet
BE SIS ATRIESLTF G, SFETOE M T AT AR S T
Ho IR “HEIE. SSHR” f, Saun=il
GRS AN, XHSHT AT, BRI,
TCARIT REXMEE S I, AT EARE RS SRR )
R, MELLK TRESCR P st ]| SR asn,
B LR TR, AN, 2 BTG RS 7R R
A, TCIESCHBE RS SRR S

—. NeigERRXRAXIIARS TEIMEFERDE
RN SRR

(=) BEFERBERN

B R EE TR G TG —. SOREG . Frse
AR 35K S S DAL R ALt RO G, RS HEE (L
TREMARE N ZHIRER, GG E & KBS 5151 AT
PR, IRRETR BAR S A AT A — R e 55
BRER G, SIS TR, b AR
FEISHIA, RTHREAR AR Y HOREVS RIS T ALK
PEL WIIER REESE AT ORISR 2R, Biorst R
R SEIHTHEST, A& RAT A R R B AU 7
Br A ST MBS, BB S SR TR 517
PR, R CEI AR IR | SRSzl 5 TR, Wifrss R
WRARINRAE S E . FI, SemEmtk 5T, B
CHNEEHRE, IR Ui B TR A

(=) BitRIRISFEIR

BCHIR IR IR + 00 + TR SRR AR,
T RS I S AETRE I TR AR AL . SR DN R SO
JEHARO, WA UMERAL R RS TR
BT OUREE, BORE AR BRI A . R S,
HUERIALTT, HATTRE 2R S s TR AITE T . O BRI
LTI, RO S, AR S bf:
TR R R R AR ¥, A5G DML A KRR
& RS RS0, MR TURE AR, MR
ZEFUATR B E BT IR, AT IR
AL L AURCFEERS R . IR IR RS
WA, WATHRIZ I AURERRO RS . B RE S e
B, B GERI R RGOBEANR, SIS GURAE AT T HAN
R P T O RO O SR RTHIRS R
RIS, BRIAZSRSSALL, BRI B ETY . IRIAAR Y 24
AFRERNE, RHEIRTIEALRE R AR R,
SREEINE, SO TR, K2
ATEER I B YRR, 1hor OB I A R AR SR

W, SESREIE S B S
(=) SHERENIEFRIR
SERAEII BRI SACIZA0, M Bl ST + LIS

B AATTRESCE” =I50RER, STt RInSLEess.
B SEARI BB AR OHRRST I, RSB 5 SRR R 242
e, AP R R bR, TR A S B T R i A
%, Sttt 20N, AR SIZE, Ve R,
Bt BN SRS I S22 R0R, THIRAG GBS IR & 1L
BERE. LR BRI A S aUsi BRI 4m e, &
ZI AW AN ZE, R (i . KPR & sl
RIS AR5, IR GIEHNSE, 1EEos
SRS TR . SRR BERER A, TR
FERAETT T AL HSHRIENBOOIRTY, SIALTRS W AL
TPRE I, RIS 2R e, R s e
FRESMRAT . AT T SRRE A . A8 7 SRR AL
RE LU F RPN, L2 SRR AT PO 2 07 i
W, TR EISA TR . DGR ROITERE, R THIRSAL
2o [N, FREATE, BTSSR, €ieizs
ASEPR TR, SRR LE Wik, B BRgE e
Wik, HEIMRGTAR, TR IR EAE 2 FRon
WHETATMERE ST, SCBSHRERE S R M AR T 2.

=. NBRE&ZEREIXIMARS TEIMISFE RS
RIE{EHE

(—) RELIFLEE

SN BEEBOE R B IR B IO S, TR T
A + BRI + 2 LRSI = —Fa kR, £
T7REil e S ERI 2  K o AL SN T AR T LI Ao, S
W BB A . IZW ATEE, IR I A S IR
ISl A, SR TS5, MR A%
e, PR, WA AR IO, WA S AT H S
YIZEFR . HRTINRFESALS W ATIESEYIIE, a8 i
FLiZ T, S TEERAHT . ERER ., BRSO, e
B R AR Z i SRR R S, L5 RE R ERBE R
STk AT T AN A8 IR SHURR B S A Rl BRSSO
VARG R, HEIANSG)IEEM, At TR . Ll
B SR SOREIN, s R RS blS, k¥R s 5 H
SEIH MR A e, MR LR 5 RS T, RS
5 U N, L EEMSGITR, RS, SR
FE W AUV R TR 0T B ZRAE R, S GURI T
SIS T IR SC B S BRI A, ST SL R S
R, SRR E R UG, ERERS T AUEERRASTT
GEATIAAEA, RIS A A S BT E, AR
BIRL SRR, 2 AR PSR

(=) sEmibImEspA RIS

FERZIR BUNTL” IS, RARTHE IR R,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 083



HUAH T2 | MECHANICAL ENGINEERING

[N R Ul e N Y 1N e 3 i VLY -
—J7T, INERE A EIBREI T, FIELTTUE TR, EHIHS
MBI GRS HOR 2T ATRIRR T . IREEE T RS L
TG, BT ST L8 workshops, B AHRETHHUM
X W ATEPERISEERGETT . SROTBATRE ) RS LRE T B
JINEITRN AN — AL, 2 5 SL0R TR F 1B 22
BEEATIR TR, REDIAMSSELE, KT Iarin AL s
PSRN SE. 5—T7H, HBNmEsERE, BEil
AT L 58, Bl sy LRI, 12 W7 ALERPRR AT
BN, S50, SHRHEE . RO S N EEE %
TAE, B TRESCE ARG | S s R AT S LI 2
G, FRAME BN S ERZE IR A R A ISR A I B 5 %0 T
MR, KSEEREETT . BT AURIER TR . TRESEERAR . #
SRR OFIRR, 1B “HEIE, BRI MERS
A, SEHERPINTR SR, CHHRABETHT . Haests
R TEES), AR S SRR S AR EA, TR G
71, WifRERE R e H A SR R B,
e B A B 7R R A I ST B fR e

(=) EarfesiT SEmEIS

LA R R CEIE SR LR AT S
PUI, HEGERBIZRTE, WL P, S8 L]
IR —F K T, RO & MG T 40%, IR IREERI
SEHRIEATENE . AT HMN AT, SeoI 388, HIBAHERE S
SENAY, FURERE UL W ATEREFSAR T R R R E e |
WIS W | Oy SRR A B, I P B s IR SR
WIS TSI, SERTORTEIEH W, SHF . W
HERHRZ ARy, B T s Bl e S HoR, e
FREMIAE T, BRGNS Se s s 28l ALT

243t

FUBREHERS, T H A B e S R S HOR B AR P70 BIA
W AU LI 1%, GUE IR abiifE, R R
FE L EEE AR R . B EEE T . T RICRE bR
BR, SEAL AT BB DR TR. WOMALHI T, NEREPFOILER
FRGETRES, RS Ut Ss2), sy ns
Srlaragese s ATTRMASITE, W% & 4 THsh
i [N, ESIETRRELSBHUE], SR, 25y,
PO TR R IR WL, S EPURIRE BORTER 512 AT
TR, RISIETR BfR. WAST, B “Hior -7
I =Rt — ™ MIPTERMAZR . esh, Sl RoE BRI A RS
GO 512 W0 AVRIER FIAGE, 2Tl sas 77, B aE s
EE7

m. %&ig

F R e DL IR & T2 i T 7 IR 55 R 77
RE, G RERETY | MR N BLEETR ST S A 1
ASCEET AT R 55K 515 W AUVERPE R T S, I FRBIR
R, WRE T RERR AR AT | oD S S AR B, P
BTG + SR AL MR AR TR e
SAIREE . IAITEE B, EEPPOLE, TARERTT TR
LA ERE. AITANTRA ST, LIRS K AH
SRIPHGR . Aok, Fah NI HOR R SRS 2T Al
BB AR, SIAIUIRTRIRER, AEHRTHETR L, 9L
ATl B PR AR RS A A S [N, T thsh bl B
e, ARt E LT, TSRS R, BT A
PRI AT i

T %, B0 164 AT FORTER DL S22 SRR AE I ). AR 525 2025, (12):121-123.
[21 A8 58 A e FLt L OIS A 22 ORI RS (0] RHZHEIR L 2025,23(23): 99-101.

[3158/IN . AR BRI 8 2 I AU o ). B LB R, 2026,61(10):21-23.

(4] XSS WA A A 2B RIS T P SR U 5 PR AT B OO Mg —— PR Atk . ARB W, RRftt” =S5O0 (). v S BT el 2025, (12):89-91.

5] BRAEE AL HLISE £ RO P e LA K MO R G (0], P o B A 2025,(09): 106-107.

(613, liE  HE | 45 B R GT B TR e SRR (). AT L2025, (12):71-73.

[7) PR B AE r AR A 2 SR IR FSS 1] RIS T, 2025, (06): 181183,

[BIAERE WLHIR ARG . 2285 . S W REFEIHT D] HLHMER 2024, (24):79-81.

(91 PR 48 . B A A I P45 £ 2o it AT TS 5 8 [C)// A TRAIGE 4 12024 TR FISHE TAYBAZTAESCE (F) WHTAEF@ITATRAR ;,2024:374-376.
1OV . ALFRLIR A5 LA T2 B I 7 DR SR 7 HF 9T (). IR 45 Jobp R L 2024, 53(10):55-57.

084 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



Wil — M SAO GBS 22 R A H A
SRR AW ST

FER
KEBSE _RBAREEAT), BB 715501
DOI:10.61369/ME.2026010031

i E . FIHRRGEMAERMEFI=RREHSISHIRER KA ZE, ZHEANASREMEAEFRBALSX, BREEZ
REXMZREARE, &5 GSTRARMN=ZHERERAREITEI=AEEHS, FESEEMREE. KR, B
®. DHFARERRAEEMERRMAESIER. HRFGEEES. BEHNFAR SRS RIRAE T KRHE
A AR T EER ., EEMEEENEENSEZEL, sHASERNEER (MBESEE ) WHIREHT
AL, LIKERUEBEE. S/MELMSRNTERAR, FEAAREHTRRE—ZREABRYE, 2R
FrilistheREBEER AR L FHMIAIRNEE, AL EERRRRAISSEFLRESARAZIEERR,

x @ i3 : ETEER; FMSRE; Wkik; =EHS; HERERK

Research on the Spatial Overall Arrangement and Row Spacing Optimization
Method of Fixed-Flexible Bracket Photovoltaic Arrayss

Wang Ruochen
Datang Pucheng Second Power Generation Co., LTD., Weinan, Shaanxi 715501

Abstract : This study explores the spatial overall arrangement and row spacing optimization methods of systematic
photovoltaic arrays. This method first uses high—precision terrain data to carry out fine zoning, clearly
defines the applicable areas of fixed supports and flexible supports, and combines GIS spatial analysis and
3D modeling technology to conduct overall arrangement of the array space. The orientation, inclination
and layout form of the array should be optimized by comprehensively considering the terrain slope, aspect,
shadow, land use efficiency and the demand for agriphotovoltaic complementarity. Subsequently, in light
of the characteristics of different regions, the spacing calculation models based on solar trajectories
and terrain shadows, as well as the dynamic spacing adjustment models considering terrain factors,
were respectively adopted. Multi-objective optimization algorithms (such as genetic algorithms) were
used to conduct refined optimization of the row spacing. This maximizes power generation, minimizes
land occupation and engineering costs. It is hoped that this research will help overcome the limitations
of single support technology, significantly enhance the technical economy and environmental benefits of
mountain photovoltaic power stations, and provide a practical technical support system for the sustainable
development of mountain renewable energy resources.

Keywords : fixed bracket; flexible support; mountain photovoltaic; spatial arrangement; optimization of
row spacing
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Accuracy Optimization and Stability Analysis of Intelligent Pressure
Instruments under High-Temperature and High-Pressure Conditions
Liang Chunyu
Zhanjiang Branch of CNOOC (China) Co., Ltd., Zhanjiang, Guangdong 524000

Abstract : Inresponse to the issues of accuracy degradation and stability decline faced by intelligent pressure instruments
under high—temperature and high—pressure conditions on a production platform in the South China Sea, this paper
delves into the mechanism of the coupling effect between temperature and pressure and proposes a systematic
optimization plan. By establishing a three—dimensional coupling model of temperature—pressure—output error, the
impact of material property drift and nonlinear deformation on measurement accuracy is analyzed. Based on this,
wide—bandgap semiconductor materials such as sapphire and silicon carbide are used to replace traditional siicon
materials, and simulation software like ANSYS is employed to optimize the design of sensitive diaphragms and
packaging structures, enhancing the temperature and pressure resistance and structural stability of the instruments
at the physical level. An anti-interference scheme is designed for the hardware circuit, utiizing military—grade high—
temperature—resistant components to construct a precise data acquisition system based on high—temperature—
compatible ADCs and MCUs, and implementing multiple shielding and fittering measures to ensure electromagnetic
compatibility. At the software algorithm level, a hybrid compensation algorithm combining BP neural networks
and support vector machines (SVMs) is proposed. Through cleaning, filtering, and normalization of experimentally
collected data, precise correction of multi—factor coupling errors in the sensors is achieved, along with embedded
fransplantation and real-time optimization of the algorithm.

Keywords : high-temperature and high-pressure; intelligent pressure instruments; coupling effect;
structural optimization
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Common Issues and Solutions in Aircraft Electronic Equipment Maintenance
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Abstract :

This paper provides a detailed analysis of common issues and solutions in the maintenance of

aircraft electronic equipment. Aircraft electronic equipment is a crucial component of aviation systems,

and its reliability directly impacts flight safety and mission success. The study first outlines the

classification, functions, and development trends of aircraft electronic equipment. It then examines

four types of maintenance issues—hardware failures, software failures, environmental factors, and

human operational errors—and proposes corresponding resolution strategies. The research primarily

focuses on enhancing the efficiency and reliability of aircraft electronic equipment maintenance

through advanced inspection technologies, repair techniques, and preventive maintenance, thereby

safeguarding aviation safety..
Keywords :

aircraft electronic equipment; equipment maintenance; common issues; solution

—. KBTS HHER

(—) KHEBFEENELSH %

TKHLHETFIRE (Avionics ) SEERRTERTAS B RS /A 145
Bl SRUEE . HARKEN , 5B RS IS ThREN BT &
GUEFR. FREINABIERR S, BOLTRGA L. —& (TR
HIRG RS EMNAL., ZAB AR, U5
RIS RSE. TR TSRS Y,

(=) kHBEFSSNINESIER

—IE T RARE, KERFMSMARGEROUE WIER
TGS VARE "7 TEMEREILE (RVR<300K ) MR,
GNSS/INSH & ST DA flif 23042 + 1REAN. Z2E

fE# s
fEZ4# (1988.02-) , B, #LAXA, Wik, A#, TRIF, KERAMLE
Tk (1987.12-) , %,

FEBI R,
BAHIMA, Wik, A#, TRIF, AERARZEEBTR.

SRR, BRI RS F R IR RGBS, ek EARA
B, R TR A, BUCHEEHETEFEEIE (AESA)
TR B AT 4004 B, FTRAMINRE 2004 LA F Eir. =4
WRIBERCRENR R, S RGEIRSE RSt Rk, W
DTSRRI AL,

(=) ¥NBFEENEREES

F— R, AT AR ST BRI [ A
DR AR R A SR R B R ST (PHM ) AT RARRT 72 /18N
TR AR, S R/NT 0.5%. MmN, RS AH
Hefur (IMA ) 280, st a4 (AFDX ) ket
=, IMA REEE GG AU T 40%, S AR R
30%. 5=, (EMREHFES H (Tnm HIRLH FPGA ) DA HLIEAY

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 091



{SET72 | INFORMATION ENGINEERING

AR R G LAL ST 588 60% M FE . REBETC AN
FLER G SR R AL AL, SFT AT 1O/

=, $HBRFLEHEEHRE I EE

(—) B

1. HESHRER

MBS PR & IO EP T, BSIR S TR T E R R E
B HERRIT R, W T BIRALE ST iE . B2
SR, TCAIE ARG, A TR A W R AR R
BT o B 2498 35%,  Horh B T BRE R 738 M A S0 e o R
Ay, EVREEIRE (EWHBEE > 85% ) S hntk S EE L, Bl
B K 10% ~ 20%, WEEFEIR (=55°C ~ 125°C) F R HY
FIEAR SR 55 A e MR VB 173 ZESIS IR X 492606
W LEAMRBG SR R e R, R IR (L
FJEIRHL) WEFTHRURBIMER , ERRTHEIEND HALT (mInds4
IR ) WIF A SE s, fRIE MTBF RIS ICHRI R ) M 51%
THE90% DAL P,

2. AR BN SRR

TR B R Y S, B T SR RGN
FarE e, GoilaRId, SRR LR R R 22%, ETLEHT
MUMEIRS) (28 5Hz-2000Hz ) 31 (1 i i sh B, 84y
R ES g (CTERE) o &4 Z Rl iRk 1076 58
fih HUBHL SR KRN RIRAE N 515, B 2R IR SR h R I
BN AR, 1SS TET 3dB, A s Sl i F
MR (R 0.0 0 Q) KA T, R R 5%
EEEEERe, JHERASEREE (PR ) KRR mE s
HITERHTEE GEE NS5 ~ 16N - m) N, DUB/INESh 2,

AL RRER AL

PR TR R SRR, IR RE IR BRI 3 2R 58 1
TEHIERE, RAUBUE AR . REUSERIL, (R MR
K&, R R SN 0 R B A R g A —40°C
F85°CIEIH N, IR REON 0.1%FS/°C, AEUE I ERECH
0.05%/°C, ‘SEMEIRZE @ R ERE (+0.5%FS) . AHEN T
T R EEAME S (ZTE ) (BIEs I ES, el Bk
FIETRRE IFRIEE 4 + 0.01% S5 ), LR
WFIR2E < 0.2%FS, MRS ML ISR BE 5 R A TR
B, EEAEE, FHEEHE (4-20mA) | BOHHL
(ARINC 429) #EAFPCURL,

(Z) BRI

IS 25 Rl

AR DB . 2 TR E s R, SHHAS
HIBIAEAT . ThEe SR alaE AR . RS A R L 18%,
PR G21T 100 /NI A7 1~5MB) RIS M IR (145 iR
IR T HE 20%) /& BN, (S BRI A LE
(LDRA Testbed ) RAlVELERIREE, MBI (ERSEST) %
UEEARUR, (RIS TR = 90%, A EE= 80%.

2. B E R IR

BHFEIATLSE TN TR (NAND Flash #RERaR e
BB LT, — RN 01% 8 1% ) , UHRGAHREE
RSN, (SR BRI E S (ECCARISE ) ik
SIMEREAR A, [ TURTEME (RAID 5% ) SRARmAURM Al 42
P, CRIEEHRTRT M = 99.999%.

3P S e A

TR TR B R A A . RO, 2 NIESE AT
SEETHT B I RO B LT B SRR M, A T HER (T
T ERF R 60% 5] 80% ) B4 AR, PRUETEH I Z AT
F99.5%.

(=) WERESBEE

LIRS, (B ERR

i (> 70°C) b oottt (ARl ),
IR (< —40°C) SfEM RN (BERHAEIRTZL) o T8 KT 85%
ARG RIS, SSFERME N KA, %%l RRRE
IMQ PUR. SR EH R S5 (ESS) SRBLLIT i 4%
R, RSz, SRR (ST 3W/m - K) i
B (PP SEg0RT] P67 ) HREni S IEREHE R

2 RB S

Y5 G 2000#52% . AIFELE 55 20g) 25 R A TF . Toith
FAZ)) . BN, vhil (WEENNEE > 50g ) Sid s, 4
(& I8 T BB I S TR AR g (R e g =, SR A DRAR AR 2L
TRAEREBIHREN 17300, Fvhiilse CRIERZShE, +5
SEINIA] 11ms ) RS EE BRI

3. MRk A

HRETHE (EMD) £8sdE5 000 (51 HFK 1051 20dB)
HE MR IR, ARSI ORI (R SR,
fEBEHRCAE= 60dB ) , UEMEHIAR (FEASFELE 10MHz ~ 1GHZYY
N = 40dB) KM T3, FRIFIZEF A RTCA/DO-160FRifE
HER

(M) ARiRfEmes

LAY AR

BEAIIE (Wi didk . BRGS0k & IR EL
HHRAS, ARG, 2RI & AR 45%, S I
HlE PRI RV ER AR (SOP) , FAEREAUREE (XA ZINIE
45 ) SRERAI R BEE, FEIGREER R .

2P RIEA

PR CEEEEESIRIME 2R ) |, s a IR
H CRAHIEN ) MRS ERE T, TR -p B g TR
4] (PMP) , A CBM (JEFRIRASM4ET) HR (WRshie:
M) SRR, BRI = 99%.

3R B S HREEL

B & S N O TR & (L IBRS)
HIE AR, ITERAEEIS ] CFAEER 30% ) » SIS T4
HEA BRI R (EREG . Sdfsdy . Womsl) |, FBRETT
O (BEE = 95% ) FIEA R G K,

092 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



=. HBEFISEHIEEBABRSGSE

(— ) BHHERRRAR
L. SRS E HEHHOR
B HOE H IR A I R B , EIATIR B R R s A
HIPERE. T MU AR AUEL R, LA B 3EEEeI (AOL) 1 X
SN BAAL BB, R LUAE] 0.01mm o X E I RE
(SMD) [WHEISIATUR AR TT I, IREEHE 260 £ 5°C,
IN B A 37, T LA E 90% DL F Ry B G, £ Bl E
SRS RIS R M0 B, R ey (2
0.05mm ) [EES, SMHBEET = 500V/mil, S AR T HHN%
H60% 5, NSBIEHELY, (RIERRT & MIL-STD-883 R,
2. TR R I Sy
HEEAREMARE TIERGES R Ww R E. £H
PR LI R A (43 F 201w Q) A 045 A LB, BELEL KT
50mQ i B E [, B G eas AR F 42 S e (—
0.6 ~ 12N - m) HEATHER, i I%E 8% A 35 4K 71 0L
(0 ~ 500N ) BGiF el oy S Pk, 24 7 B R A0 52 B Il i &K T
O.2mm & AR B R (9 15% I, Tl iife, 7
HEHT R & SAE AS39029FR1fE.
3. (G RE I S T S R
G SR 15 25 23 08 PR AT BB A N AR
ST I ATl A, S ) BV P 26 0. 1HZ B
1000Hz, FELMEEARRERT 0.1%FS, AL A i R 7 I A
WEET, JREETER —55°C ~ +125°C, JEJIHSEE +0.05%FS, 4f%
SR HIVE R KT AR 2% BE WA R I AT Sms I, BN 53l
R, B SR T L B, ISR F
RGWE< 0.5%.
(Z) REGHIERRRS R
L B S Aoy
JUB AR/ TH. (LDRA Testbed ) HfRad#iotds, #f
FRREIAE] MC/DCo W FELNHERSE (RTOS ) (L5515
FBEAHL CGRFEER = 1GHz) Wi, A Tss
TP TS G, MRGFANIERT 11K /1000 €1 /NS
1%, FREHORRREE T, PEERIAES AN T R 20%.
2. HERIKE 5 &R R
fifi i RAID6 B4 ( BURREG AL ) SRAFME 2L (0 RATELE, 2
AR IR AN S i AR I B, I R (RS
S 24NN, g (AE<TR) , &HNRE/S S DOD
5220.22-MArifE, HAEENTIRPSERT 0.1% I, W AZRIIFIE
i Rs, B ECCHEUR SR IFIFAR 1o 5e 481

2L

3. AR S e I Ty v

TR Z AT SR & F RO REIE, R Al
KTEETF 95%. i AT H TH (Git) SREHAMER, w7
ISR IME A TIBER . 2RI R R G A T L A
M, GO RS U B S P — B . S8 2 5 2T Al
W, PRUEAREAZ N, WA DT =AY TR IR,

(=) TMEEERIT R

HL T IR B R —20°C ~ +70°C 2], HERMEZRSGRsE
PR RO B H] CREIE £2°C ) o 18 FF #2851 J 45 075 W b
K, TARES —40°C, MR (ThEARt ) SR RE
B, BPH<0.1°C /W, RS2 HRIRS, B4R 20~
50Hz, RIMEBF/NT 10%. BHHEEUETCHH BRI IR,
i BB RCE = 80%, S5 HABIT/AHT (FEA) Hifikit,
PRUEFE 10g FEMURZN SRR T G544 1 7 /NP0 IR 2 1 60% .
S A RE A B GIB5792-2006 (Y #E3k, £ 10kHz % 18GHzH
B BRI IR T4 T 60dB, 3 IR e B 4% (RFR LB =R
<0.01Q - cm) KELIMEERRBERL, HRERKEA/NT 6mm, T
e A L (5 P BRI IR (RT3 KT 1000 ) il HeAe 1=
e, FAIFE= 20dB@100MHz,

(M) ASiRiEmERigtiEnE

I ST (e /WU /IR EAE ) | e — MR
PERIRRE TR (RZE<10%) FIT AR, JFR LA USRI &
4t (VR) , {H90% LA E Ry SeHfii SEE sl 85I 75
Fpehl (40T ) | HEFY (60240 ) © BFR (802 ) =4, #
WEIS ZRERE 95% LA T

HESTTRB AR AN (PMP) |, X RAT50/N . 200/
LOOO /NI RHLEEA T4, FIL A REID £ AR SCEL T2 A F 8h
e, T ERANTET 0.1%, BrguSils R4, i
PFEATAHT, HEAT 30 RAVE LN, SCd AR AL, 04k
TEHRET 10N, BANFEION Y —E BRI . BRI
EscReltt, FRIEAMESWEE (<3058) | BERE
(=B %= 98%) « TS, B HapEh it e, S5
BT AME T HAR T 30%, SR RE T L

=

. HiF

ARSI R DT REAR RS W BETTE, g
0 NRABENELATTE, DB — DT e SRR, R
K THAMNAW R, WHATREAEE SR gl K
WA, ARG . REAHERANT, AT
fR RS RS BTN ) 2Pk, o fiias Sl A R FR R 71

[ . BRI Y LA SR DU ). (FRS R | 2025, 37 (22): 151-153.

[2] Sl . AizS i AR A I RORIS W SRS HRBSE (0. hIEmEETRMHL | 2025, (16): 83-85.

[B1EFA . KM PR A £ R bRf i U S SERE AR (Cly/ SR B L %l 2 gy . SO IR RE BRI A A R A U S BT SE BRI 28 S0 . 354K

JEAfEIREAR R | 2025: 280-282.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 093



{SET72 | INFORMATION ENGINEERING

MV E I EAEE S AU B AL 5
5 G2 A - G A8

Ve
HERBERIFE, #dt EE 443000
DOI:10.61369/ME.2026010008
] E : TI'EEREMEARELRRRENEERE, ANEFHERENEHTEEFRATERTEGMREE. FRARETREE
BN T BERRERBRTUN = REF IR REESIEATRERRE, EERBERNMBFEIEDILT. £=58
BEATENERELZ, BEZEASNIE, #BEZRSFENEHRRTRMEER, XNEARREHETIEBRRMIH,
WEREEaANEEEENERE, RMREREARESESNERHENRLER,
X 8 @ : ILUEERN; TS BFHRT; SEREAR; SRTEE

Construction of a Closed-Loop Integrated Platform for Digital Design and
Manufacturing Data of Mechanical Products in the Industrial
Internet Environment
Wei Qinghua
Yichang Vocational College of Science and Technology, Yichang, Hubei 443000
Abstract : Industrial Internet technology is advancing at an unprecedented pace, bringing revolutionary changes
to the design and production models in the field of mechanical manufacturing. This study focuses on
constructing a closed-loop integrated system for digital design and manufacturing data of mechanical
products that adapts to the Industrial Internet environment, aiming to break down information barriers
between design, production, and management in traditional mechanical manufacturing processes.
The implementation of this platform can significantly enhance manufacturing efficiency and ensure
product quality. The article begins by elucidating the importance of the Industrial Internet for intelligent
management and control throughout the lifecycle of mechanical products, while emphasizing that
closed-loop data integration is a core element in achieving intelligent manufacturing.

Keywords : Industrial Internet; mechanical products; digital design; closed-loop manufacturing data;
integrated platform
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Research on Enhancing Security Mechanisms and Anti-Attack Capabilities of
Wireless MESH Networks

Dai Dingwei

Shenzhen Xinboyue Electronics Co., Ltd., Shenzhen, Guangdong 518000

Abstract :

With the development of wireless communication technology, wireless MESH networks are widely used in

emergency communication, smart city construction, military communication, and other fields due to their plug—

and-play capability, strong self-healing ability, and high reliability. However, due to their characteristics such

as open wireless channels, multi-hop communication modes, and node autonomy, wireless MESH networks

are vulnerable to various security threats, including eavesdropping attacks, denial-of—service attacks, routing

spoofing, and node attacks, which can severely impact the network. This paper focuses on the security issues

of wireless MESH networks, summarizes the main security challenges currently faced by wireless MESH

networks, analyzes the existing security protection methods and their technical shortcomings, and finally

proposes effective ways to enhance the security of wireless MESH networks, thereby better serving the future

security design and application of wireless MESH networks.

Keywords :
intrusion preventionn

wireless MESH network; network security; anti-attack capability; security mechanism;
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Application of Intelligence and Big Data in the Inspection and Testing of
Special Equipment
Zhang Peng
Hunan Anguang Inspection and Testing Co., Ltd., Changde, Hunan 415137

Abstract : With the rapid advancement of technology, intelligence and big data technologies have emerged
as significant driving forces in promoting the standardization of inspection and testing for special
equipment. As core infrastructure in industrial production and public service sectors, the operational
safety of special equipment directly impacts people's lives, property, and socio—economic stability.
Based on industry practice cases, this paper systematically expounds on the application pathways of
intelligent and big data technologies throughout the entire inspection and testing process for special
equipment. It delves into the key points of constructing a closed—loop system for data collection,
processing, analysis, and application. By leveraging typical cases such as the Deep Seek system
of Ningbo Special Equipment Inspection Institute and the Puhua Hawk Eye platform, the paper
demonstrates the effectiveness of technological applications. Finally, it discusses the current challenges
in implementing these technologies, including standardization, data security, and talent cultivation,
and offers insights into future development prospects. Research indicates that the deep integration
of intelligent and big data technologies can transform the inspection and testing of special equipment
from passive maintenance to proactive prevention, significantly enhancing inspection efficiency and
accuracy, and providing robust technological support for the safety supervision of special equipment.

Keywords : intelligence; big data; special equipment; inspection and testing; application
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Exploration of the Application of Artificial Intelligence Large Language
Models in the Inspection and Testing of Pressure Piping

Zhang Yonggang
Hunan Anguang Inspection and Testing Co., Ltd., Changde, Hunan 415137

Abstract : nd chemical production, and its safe operation is directly related to industrial stability and public
safety. Traditional inspection and testing methods are constrained by limitations such as reliance on
human experience, fragmentation of multi—-source data, and delays in standard interpretation, making
it difficult to meet the actual needs of modern industry for efficient and precise safety management
and control. Artificial intelligence large language models (LLMs), with their powerful natural language
understanding, knowledge integration, and cross—-modal reasoning capabilities, offer a new pathway
for the intelligent transition of pressure piping inspection and testing ".. This paper focuses on the pain
points in the pressure piping inspection and testing industry, comprehensively analyzing the technical
adaptability of large language models. It emphasizes examining their application logic in core scenarios
such as standard interpretation and knowledge graph construction, multi-modal fault diagnosis,
and intelligent management and control throughout the inspection process. Additionally, it verifies
the feasibility of the technology through real-world cases found in journals. Finally, it reviews the
current technical bottlenecks and industry challenges encountered in applications, proposing targeted
optimization directions to provide theoretical support and practical guidance for the deep integration of
large language models in the field of pressure piping inspection and testing.

Keywords : artificial intelligence large language model; intelligent special inspection; pressure piping;
inspection and testing
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Research on 3D Modeling Technology for Surveying and Mapping Engineering
Based on UAV Oblique Photography s

Dong Zhiyuan
Inner Mongolia Heying Survey and Design Co., Ltd., Hohhot, Inner Mongolia 010020

Abstract : With the transformation of surveying and mapping engineering towards refinement and real-world
visualization, the constraints of traditional modeling techniques in terms of efficiency, accuracy,
and scene fidelity have become increasingly apparent. The integration of UAV oblique photography
technology with 3D modeling techniques offers a novel technological approach for surveying and
mapping engineering. This paper focuses on the 3D modeling technology for surveying and mapping
engineering based on UAV oblique photography, bypassing redundant data accumulation, and deeply
analyzes the core principles, key processes, and technical essentials of this technology. It discusses
the core issues and optimization strategies in the application of this technology, and, in light of the
practical needs of surveying and mapping engineering, clarifies the advantages of this technology
in terms of real-world scene reproduction and accuracy control, providing theoretical support and
practical reference for the efficient and refined implementation of 3D modeling in surveying and
mapping engineering.

Keywords : UAV oblique photography; surveying and mapping engineering; 3D modeling; real-world
scene reproduction; accuracy control
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Research on Fault Diagnosis and Anti-Cheating Devices for Electronic
Axle Weighers

Han Jingchun
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Abstract : As a core piece of equipment in the heavy-load weighing field, electronic truck scales play an
indispensable supporting role in critical scenarios such as trade settlement, industrial production,
and logistics management. Currently, the industry's demand for measurement accuracy stability
and operational reliability continues to rise. This paper comprehensively examines common fault
types across multiple dimensions, including mechanical structures, sensor units, and electrical
systems, analyzing the underlying mechanisms of various faults. It also summarizes the classification
characteristics, core operational mechanisms, and practical application effectiveness of existing fault
diagnosis technologies while clarifying the technical forms and covert features of current mainstream
cheating methods. Additionally, it outlines the research and development evolution of anti-cheating
devices and their current application status.

Keywords : electronic truck scale; fault diagnosis; sensor detection; anti-cheating device; intelligent algorithm
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Abstract : EPC projects are characterized by long contract performance cycles and complex delivery chains,
making contract risk identification and prevention critical variables that affect project success. This
paper focuses on typical risk scenarios across the design, procurement, and construction phases, and
systematically analyzes three root causes of risk: clause ambiguity, unclear responsibility boundaries,
and dynamic changes during contract execution. Based on this, it proposes targeted prevention
and control mechanisms, including standardized terminology and refined clause drafting, a dual-
axis responsibility matrix, a risk—bearing mechanism driven by quantifiable rules, a full-process early
warning indicator system, and a progressive dispute resolution pathway. Additionally, claim elements
are tabulated to enhance enforceability. The study aims to achieve scientific risk allocation and
efficient dispute handling through contract structure design and performance mechanism optimization,
providing institutional references for similar EPC projects.
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Discussion on the Construction of Smart Home FTTR Gigabit Full
Optical Network
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Abstract :

With the advancement of the internet, smart homes are becoming increasingly integrated into our

daily lives. To meet the growing bandwidth and connectivity demands of smart homes, FTTR (Fiber

To The Room) gigabit all-optical networks have emerged as a solution. This paper discusses the

characteristics of FTTR gigabit all-optical networks, their requirements for smart homes, and the

implementation of FTTR deployment. It also examines key considerations in applying and constructing

FTTR for smart homes, aiming to provide technical references and support for network infrastructure

development in this field.
Keywords :

smart home; FTTR; gigabit all-optical network; technical features; construction practice
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Construction and Application of Coal Mine Emergency Rescue Capability
Maturity Evaluation Model

He Hongfan

School of Resource & Environment and Safety Engineering , Hunan University of Science and Technology, Xiangtan,
Hunan 411201

Abstract : This paper proposes to construct an evaluation model for coal mine emergency rescue capability
based on the Capability Maturity Model (CMM). An evaluation index system for coal mine emergency
rescue capability is established from four dimensions, namely pre—prevention capability, emergency
preparedness capability, emergency response capability and post-recovery capability, and a
comprehensive evaluation is conducted by combining the entropy weight method with the catastrophe
progression method. Finally, the emergency rescue capability of a coal mine in Shandong Province is
evaluated, and the mine is concluded to reach the Standard Level of maturity.

Keywords : coal mine; emergency rescue capacity; capability maturity model; entropy weight method;
mutation progression method
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Research on the Application of Highly Integrated and Modular Design in the
Digitalization of DCS Systems for Coal Conveying in Thermal
Power Generation

Zhang Hongli
Datang Pucheng Second Power Generation Co., LTD., Weinan, Shaanxi 715501

Abstract : Faced with the dual pressure of energy structure adjustment and enhancing the competitiveness
of thermal power generation, introducing highly integrated and modular design concepts into the
distributed control system of the coal conveying system in thermal power generation is a clear
positioning and development path. This article elaborates on the mechanism of the above measures
in reconstructing the system architecture, realizing intelligent applications, and improving the whole—
process control based on engineering practice cases. Centralized design integrates various information
silos to achieve collaborative management from fuel feeding to the combustion process. Distributed
design is based on the principle of functional division, facilitating expansion, maintenance, and later
upgrades and renovations. The two work in coordination to form a supporting capacity for the
independent control, intelligent efficiency and flexible response of the belt coal system, which also
provides fundamental support for the transformation of the thermal power industry towards safety,
efficiency and cleanliness.

Keywords : thermal power generation; coal conveying system; distributed control system; digitalization
and intelligence
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The Factors Influencing the Stability of Perovskite Quantum Dots and The
Methods for Stabilizing Them

Zhao Junwen
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Abstract : With the increasing global energy demand and greenhouse gas emissions, CO:, as a primary greenhouse
gas, has drawn widespread attention and discussion regarding its conversion technologies. Halide perovskite
nanocrystals are regarded as a highly promising material due to their tunable bandgap, high absorption
coefficient, and long carrier diffusion length. However, their structural instability and susceptibility to environmental
factors limit practical applications. This article delineates the structure of ABXs—type perovskites and elucidates
the underlying causes of their structural instability. Furthermore, it summarizes current strategies for enhancing
their stability and offers perspectives on future research directions in perovskite materials.

Keywords : halide perovskites; surface coating; surface passivation
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Research on the Optimization of Fine Maintenance Technology for the Flow
Path Section of Thermal Power Turbines

Zhou Di
Anhui Huadian Suzhou Power Generation Co., LTD., Suzhou, Anhui 234000

Abstract : This paper focuses on the optimization of fine maintenance processes for the flow passages of
thermal power generation steam turbines. After analyzing the current status and existing issues in
the maintenance of these passages, it discusses the role of such maintenance in improving turbine
efficiency and ensuring the safe and stable operation of units. Based on practical maintenance
experience, the paper provides a detailed introduction to the fine maintenance process for each critical
component of the steam turbine's flow passages. It also presents specific optimization measures and
improvement plans proposed in this paper, supported by real-world case studies to demonstrate
the feasibility of these optimization plans. This work offers theoretical and practical guidance for the
fine maintenance processes of steam turbine flow passages in thermal power generation enterprises.
Additionally, it helps enhance the flow efficiency of steam turbines, reduce power generation costs,
and boost corporate competitiveness.

Keywords : thermal power generation; steam turbine; flow part; fine maintenance
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Research on Structural Safety of Adjacent Metro Section
Power Relocation Project

Hao Junliang
China Railway Group Limited, Beijing 100039

Abstract : This study systematically investigates the impact of construction activities on existing subway
structures and risk control measures in urban underground space development, focusing on safety
issues during power relocation projects adjacent to subway sections. Through field surveys, numerical
simulations, and monitoring validation methods, the research establishes a 3D stratum-structure
coupling model using MIDAS GTS NX software, simulating the entire process of shaft excavation,
pipe jacking, and pipe pulling operations. Comparative analysis between computational results and
monitoring data confirms model accuracy within + 10% error margin. Findings indicate that pipe
jacking constitutes the primary risk phase, with maximum vertical displacement of 0.63mm and lateral
deviation of 0.39mm in subway tunnels—both significantly below the 1.5mm safety threshold—
demonstrating structural stability. Sensitivity analysis identifies three critical influencing factors:
stratum elastic modulus, groundwater level, and excavation thrust. Based on these findings, the study
proposes a closed-loop risk control system (predict—monitor—verify—correct) and deformation
control standards tailored for subway protection zone construction.

Keywords : subway section; power relocation; numerical simulation; structural deformation; risk control
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