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Research on the Application of Digital Signal Processing Based
on FPGA in Radar System

Lin Jian, Yan Xiaobing, Sun Dawei

Taishan University of Science and Technology, Tai'an , Shandong 271000

Abstract :

With the continuous progress of radar technology, the requirement of digital signal processing is getting

higher and higher. The research of digital signal processing technology based on FPGA can not only

promote the development of radar system, but also lay a solid foundation for more advanced radar

technology in the future. In view of this, this paper first analyzes the principle of digital signal processing

technology based on FPGA, expounds the significance of the application of digital signal processing

in radar system, and proposes corresponding optimization strategies in view of the problems existing

in the practical application of this technology in radar system. It is expected to help the further

optimization of the radar system.
Keywords :

FPGA; digital signal processing; radar system
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Research on Improving the Performance of ZB48A Packaging Machine
by Improving the Key Components

Wang Linpeng, Gao Dalin, Yang Jing, Wang Zenghao, Li Guoliang
Qingzhou Cigarette Factory, China Tobacco Industry Co., LTD. Qingzhou , Shandong 262500

Abstract :

In this paper, aiming at the problems such as excessive distance deviation between conveyor belt

and track, unstable tension of conveyor belt and inaccurate positioning of cigarette bag in the running

process of ZB48A packaging machine, the improvement scheme of increasing conveyor belt limit

device, increasing tension wheel adjustment device and increasing cigarette bag clamping steel plate

is proposed respectively. Through elaborating the design ideas, implementation process and effect

verification of each scheme, it is proved that these improvement measures can effectively improve the

operating stability of the equipment, reduce the failure downtime, improve the packaging quality, and

provide an important practical reference for the optimization and upgrading of the packaging machine.

Keywords :

tension wheel; conveyor belt; friction
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Research on the Application of Mobile Dry Ice Intelligent Cleaning Equipment
in the Rapid Cleaning of Electrical Components

Hu Jialian:
State Power Investment Inner Mongolia Company mine mechanical and electriczl equipment maintenance company, Tongliao, Inner Mongolia 029200

Abstract : electrical equipment plays a vital role in modern industry, its performance and stability directly affect
the production efficiency and product quality, electrical original as an important part of electrical
equipment, its surface often piled up all kinds of dirt, such as dust, oil, carbon, etc., not only affect the
cooling performance of the original, but also may lead to electrical failure. Therefore, regular cleaning
of electrical components is the key to ensure the normal operation of electrical equipment. With the
progress of science and technology and the improvement of environmental awareness, looking for an
efficient, environmental protection, non—destructive cleaning method has become a hot topic of current
research. Mobile dry ice intelligent cleaning equipment arises as the historic moment, with its unique
cleaning principle and significant cleaning effect, widely used in the field of electrical original cleaning.

Keywords : mobile dry ice intelligent cleaning equipment; electrical components; quick cleaning;
application research
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Exploration of Intelligent Development Path of Tobacco
Industry Dust Removal System

Wang Fei

Jiangsu Huazheng Environmental Protection Technology Co., LTD. Xuzhou, Jiangsu 221000

Abstract :

Due to the increasingly strict environmental protection, the degree of intelligence is getting higher

and higher, the tobacco industry dust removal requirements are also getting higher and higher.

Conventional tobacco dust removal technology has its shortcomings in terms of treatment efficiency,

energy consumption and automation. This paper discusses the necessity of intelligent development

of tobacco dust removal system, and the concrete ways to promote the development of tobacco

dust removal technology to intelligent direction. Smart sensors, artificial intelligence algorithms and big

data analysis are integrated to achieve efficient, energy—saving and safe dust removal in the tobacco

industry.
Keywords :
sensor technology

tobacco industry; dust removal system; intelligent development; artificial intelligence;
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Life-Cycle Management and Cost Control of Aircraft
Maintenance and Production

Cheng Xiangjing
Henan Aircraft Maintenance Engineering Technology Co., LTD. Zhengzhou , Henan 451400

Abstract : With the booming development of the global aviation industry, the safe and efficient operation of
aircraft has become the core focus. Aircraft maintenance production plays a key role in ensuring flight
safety and maintaining aircraft airworthiness. In the long service process of aircraft, maintenance
production runs through from the initial moment of the introduction of new aircraft to the daily busy use
stage to the later stage of aging challenges. At the same time, cost control is also very important. The
maintenance cost involves manpower, spare parts, equipment and other aspects, and its rationality
or not directly affects the economic benefits and market competitiveness of airlines. How to realize
scientific management and effective cost control in the whole life cycle of maintenance and production
has become an important topic that needs to be deeply studied and solved in the development of
aviation industry.

Keywords : aircraft maintenance; lifecycle management; cost control
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Fatigue Performance Analysis of Mixed Joint Structure of High Strength Steel
and Aluminum Alloy in Lightweight Design of Car Body

Hong Jifa, Li Yalei
Jiangling Automobile Co., Ltd. Nanchang , Jiangxi 330000
Abstract : This paper investigates the fatigue performance of hybrid connection structures using high—strength
steel and aluminum alloy in lightweight vehicle body design. Through an extensive literature review and
experimental tests, we evaluate the advantages and challenges of these hybrid material connections
and explore their long—term fatigue performance. Various research methods, including material fatigue
tests and finite element analysis, were employed to identify key factors affecting fatigue performance.
The experimental results indicate that adequate connection design and surface treatments can
significantly enhance the fatigue life of the structure. Moreover, the paper proposes improvement
suggestions, such as optimizing connection geometry and adopting advanced joining techniques to
further improve structural durability. The findings not only provide new insights into hybrid material
connection design but also facilitate the future development of lightweight vehicles.
Keywords : high-strength steel; aluminum alloy; lightweight vehicles; hybrid connection structure;
fatigue performance; finite element analysis; durability
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Research on the Microstructure and Corrosion Resistance of Laser Cladding
Fe ;Co,,Cr,,Ni,sMo,Nb,W,Si,C, Composite Coatings
Zhao Shan, Lan Yuankuo, Guo Wenmin, Yu Songbai, Li Mengai
Mechanical and Energy Engineering, Shaoyang University, Shaoyang, Hunan 422000
Abstract : Marine engineering equipment has been subject to long—term corrosion, resulting in serious surface
damage to its key components. To address this problem, this study explored the effects of laser
power and height from the laser focus on the microstructure and corrosion behavior of laser cladding
Fe15C0,,Cr,NisMo,Nb;WSi,C, coatings based on laser cladding technology. The results show that
the laser cladding coatings present a typical dendritic structure, which is mainly composed of (Co, Cr,
Fe, Ni) FCC structure phase, eutectic carbide phase and phase. The three phase structures correspond
to the dendrite structure, interdendritic structure and precipitation phase in the cross—sectional
microstructure of the coatings. The study obtained the optimal laser cladding preparation process
parameters: laser power of 1000 W, height from laser focus of 3 mm, scanning speed of 10 mm/min,
powder feeding rate of 15 g/min, gas flow rate of 15 L/min, and overlap rate of 50%. The coating
prepared under the optimal process is dense and uniform. The electrochemical analysis results show
that the coating has excellent corrosion resistance, which is mainly attributed to the comprehensive
advantages of the passivation film on the coating surface, such as high stability, high impedance, low
sensitivity to anions in the solution, and low corrosion reaction rate.
Keywords : coating; laser cladding; microstructure; corrosion
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PR EE R SR G PR S . Cr 025 S AR S (AR 7 I B B B o AR rh itk , AT T BOOPURs ik fe . A, BB
£ CoCrFeNi &N Mo, Nb&5 T80 A I & ST Bk Ag ™ 2

B 5T AL TN RONT SR AL B AR,

7 CoCrFeNi3E & 17 & 4 o1 5% I Mo, Nb, W, Si, CHtfT# 4%,

Bit T —

Fe 5Coy,CryoNiy;Mo,Nb, W, Si,Co il AR R, #8598 THDA AR AR S (R ESE) SEDEHHN CoCrReNi L AR

TIPS ke PERE A SO, BTN T ¥ 2 TR Tl L

—. i

(—) #BR#tH

% JJ Fe. Co. Cr. Ni, Mo, Nb, W. Si, Ci& 4 1 Ji
(99.99% ) ¥y A MR, FERHZ IR 1 TR & s Gt Fias
FLRE HUAR H I S B s IR 15 i A ¥ A1 i & g (ZHOO1,
HEFREGEMEERAR, #IM, PE) . RASFAHRE
# (HERMIGA 100-30 V2ICC, #EFHHESMEAIRAT, %
M, HED) KaetEm, SR SRR E S HIETE
JERTGR AR . 24O 4 MPa.

%1 FeysCo,y CryoNiyMo,Nbs W, Si,C, KB AL AL2ERL5) (at.%)

Table 1 Nominal chemical composition of Fe 4Co,,CryNiy;Mo,Nby;W,Si,C,

aerosolized powder (at.%)

JtE | Fe | Co | Cr | Ni [ Mo |[Nb | W | Si | C JLE

f;i 18 | 24 | 20 | 23 7 3 1 2 2 f;i

(Z) wEHE

HE R 304N EE 4K, FE S RS 860 mm x 60 mm x 12
mm. 304 ANVEM AR N 2 R, FERIEIRIERT, #4304
R HER D AP P 2SS R R T R B2 RS

e Fe C0y,CraoNiyuMoNb, W SiL,C, By R ME R R, % &
4l Ar SR IO RS (Weld Star—-M3000, KIDFRREDE
BHEARAT, Kb, hE) 75304 NMEMWEHEF S A S0,
BRI ER S T E S5 0L 3R,

2 304 AEHTRLMRMRHIAL k4>

Table 2 Chemical composition of 304 stainless steel matrix material

jtE| C | Si|Mn| P S | Cr| Ni |Mo| N |Fe
ok
0.017 [0.45[1.12]0.030] 0.002 [16.72| 10.09 | 2.03 | 0.046 | 4%
(wt.%)
R WOCIHE TS
Table 3 Laser cladding process parameters
s WE | EESE | TENERE | HEeR | BhE | /PR
’ (W) (mm) (mm/s) (%) (g/min) | (L/min)
1 900W 3
2 1000W 3
3 1100W 3
4 1000W 2
10 50 15 15
5 1000W 3
6 1000W 4
7 1000W 5
8 1000W 6

024 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT

(=) RENRMBRKRIT

KA A XBFZATHY (AL-2700B, FFARERALEA R A
", PR, hED WO AR R R T E . R
KA H4T (Tescan Mira4, Tescan/Ail, fi/RiET, )%t
WOt Z MR OIS TRAL, LA 20 keV,
A1 nA,

(M) iz

R ERE T DG R S 251 BRI AR L T LR
e, (AR 1 cm® MR ERRSEEEI, A =K
HLI AR G FL b 22 /RS, (CHIBO0E, iR e AT,
¥, RED SR ERREAT N AT AR, SR 35 wt%
9 NaClVE R AF A 3 il A i e PRI HoR AR (SCE) E
SRR, 50 7 AR A B A, A AR R A
MR BEAFE ST =R, 450 IR HLAL (open circuit
potential, OCP) . HifkLz#FHHTiE ( Electrochemical impedance
spectroscopy, EIS) F13f i (i #2 fL #h 28 ( Potentiodynamic
polarization curve, PDP ). M EZEIR (25° C) ik
170 WA EEFE FIFT 8 AL (OCP) 29 30 438l DI
ERERERLE . PDP HZHHATEES —0.5 Veer 2 1.5 Ve vs.
OCP, HUAFHEZES 1mV/s, EIS WEAE OCP LA 100 kHz
= 10 mHz FETEREPHT, M0 10 mV E2ESRE.

—. BRE1he

( — ) Fe1gC02,CraNixMo,Nb,W,Si,C, it BaIELEH

K1 (a) N304 AHEINEL AR | FeyCoyCrygNiyMo,NbyW,Si,C,
MR ROt 2R XRD EE . HETTH, 304 AERNER D
o —Fefl v —Fei§ A 1 41 it Fe;CoyCryoNiyMo,NbyW,Si,C,
Wy AR E RS EE AR —, R EE OV I (FCC) &
F. DE FCCLHM o # (CrMo) o iXEIA S ARGITHO
BEFRES A SR AR

IR B £ 1 T A5 FeyCoyyCragNiyuMo,Nby, W, SiL,C, 1
B XGZATRENE T (b) R, BEEE/NT4 mml, %2
RIFRZ A 2N FCCHEAM, MMAZLE FCCUARFIE, (AFEH &4
FE AR, XRDATH RS F FCCUARFIARRIAT S I6ETH 2%,
(ORELRI T O TT A8 Fe~Co—Cr-NifH,

BE— B 0T T AR S RRA T IR0 E R 2,
WEL (c) rRe BT LUK B0 T 5850 v 2 AR 45 1 5L 7R TG
SOMA . BFOCKE R E AR S5 5 AR — 3. FesCoyCryoNiy,
Mo;Nb, W, Si,C, it =R A LA G 27 85/ Fe—Co—Cr-NifHl



(FRM FCCHEAM ) AT CRR JCPDS#47 - 1417) . [\IN KA 7
Ah—BTALO . T E5H (FRRF FCCUA ), A2t Mo,C. WCAHT
NbCHBHI—F (Mo, W, Nb) Chribaftmizn ™, &k
7~ T Mo,CH1 NbC FIFREEART 6. EHREH—FE (CrMo)
1 o fH (5 JICPDS#10-0197 Ry ) .

@) [y Fec aFect orFe mare | ©) A FcC © A AFcC
o ol (CrMioy A o Fccl 8 FeCl
. 0 off (Mo 0oif (CMo
A A
mA 7mm oow  Qoa A
- | * ~ R ) '
3 4 = Jomm 3
HIET | E | ooow
o Pm—— L] sy [0m :
= L‘| = = boow
=, = = i
BE 9 \ Hmm L
g K i MoC | | [l
P J ! 3mm o
(W 5 R 2mm E N INbC
10 20 30 40 50 60 70 80 9 10 20 30 40 50 60 70 §0 9 10 20 30 40 50 60 70 80 9
20 () 20 ) 2

> E1 MRSEAREN XRDEE. (a) Bk, HFRFFEN XRDEIE; (b) FEBEES
ERHTREN XRDE; (c) TREBGLIESHTRER XRDEE.
> Figure 1 XRD patterns of powders and composite coatings. (a) XRD patterns of 304
stainless steel, alloy powders and coatings; (b) XRD patterns of coatings at different

defocus heights; (c) XRD patterns of coatings at different laser powers.
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> B2 TEBYCHZFFM TR AT RENHWAAER. (a,d) BEHER00W; (b,e) #
FWERF 1000 W; (¢, f) BMATHER1100W;  (g~i) B2(e)H Py P, P, (IERIAEED
DIEESN
> Figure 2 Micromorphologies of laser cladding coatings under different laser power
conditions. (a, d) Laser power is 900 W; (b, ) Laser power is 1000 W; (c, f) Laser power is

1100 W; (g~i) Energy spectrum analysis results of positions P1, P2 and P3 in Figure 2 (e).
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_dE_ 1 Bk
di Lo 2.303(B+5.)

H B0 B ATHEAANEAR Tafel IZEATRER
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Sum |

> B3 FEBEBSERMG FARERENHWER. (a,a1) BESER2mMM; (b, b1)
BESEA3IMM; (c,c1) BESERImM; (d,d1) BESEAREMM; (e e1) B
BER6MmM; (f, 1) BESEART7 mm.

> Fig. 3 Microstructure of laser cladding coating at different heights from the laser focus.

(a, a1) The height from the laser focus is 2 mm; (b, b1) The height from the laser focus
is 3 mm; (c, c1) The height from the laser focus is 4 mm; (d, d1) The height from the
laser focus is 5 mm; (e, e1) The height from the laser focus is 6 mm; (f, f1) The height

from the laser focus is 7 mm.

—304
125 900w
—— 1000w
— 1100w

9 8 7 -6 5 4 3 2 1 0
LogI(A/cm?)

> B4 TRIBMCTIESM FRIEAIBLAEIRER 304 TERAEIR MR
> Fig. 4 Potentiodynamic polarization curves of 304 stainless steel and laser cladding
coatings prepared under different laser power conditions.
&4 KUl 304 RN SRR PDP IZAUA1FRI0 il 24240
Table 4 Electrochemical parameters obtained by fitting the PDP curves

of 304 stainless steel and coatings.

E.e feore Ba Be R,

mv) | (A +em™® | (V dev) | (V - dev) | (Q +cm)
304 —485 | 513%x10° 0.293 -0.216 10541
900 W | —-335 | 1.08x10°° 0.115 -0.16 26898
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E corre B B. R,

mvV) | (A ~em™ | (V -dev) | (V - dev) | (Q - cm)
1000 W | —401 | 2.8x10° 0.378 -0.224 21829
1100 W | =510 | 1.74x10° 0.28 -0.191 28516
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> E5 REBFEHZRFMA FHIEAGRE 304 AHNAVBAZIEMNIL. (a) EISIEGRIEE, (b)
Nyquistl, (c, d) BodeEl.
> Figure 5 Electrochemical impedance spectras of 304 stainless steel and coatings
prepared under different laser power conditions. (a) EIS fitting circuit diagram, (b)

Nyquist plots, (c, d) Bode plots.



725 MR E 5 304 NIRRT SR LA B 8

Table 5 Electrochemical parameters obtained by fitting the electrochemical impedance spectras of the coatings and 304 stainless steel

Rs O~ Y, Ry 04~ Y, R, 2
o 2 -n Qi1 2 4 0 Oun 2 X
(Ohm-cm) (Q em s (Ohm-cm”) (Q em 58 (Ohm-cm®)

304 0.39 1.3x10° 1 7.56 5.63x107° 0.81 3.5x10" 3.6%x107°
900 W 4.74 2.74x107° 0.87 1.97x10° 1.43x10™ 0.59 8.79x10° 1.74x10°°
1000 W 8.95 4.15%x107° 0.9 5.07x10" 2.39%x 107" 0.66 5.53%10° 5.39x 107"
1100 W 8.58 2.76x107° 0.86 2.28x10° 1.03x10°° 0.58 7.9x10° 6.94x10"
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> Fig.6 Potentiodynamic polarization curves of 304 stainless steel and coatings
prepared at different heights from the laser focus.
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Table 6 Electrochemical parameters obtained by fitting the PDP curves

of the coatings and 304 stainless steel.

Ee feorr B Be R,
mV) | (A ccem?) | (Veodev) | (V dev) | (Q - cem)
304 -485 | 5.13x10°° 0.293 -0.216 10541
2mm | -524 | 3.93%x10° 0.293 -0.203 13695
3mm | -401 | 2.8x107° 0.378 -0.224 21829
4mm | -474 | 2.36x10° 0.327 -0.208 23410
5mm -516 | 2.44x107° 0.253 -0.285 23849
6mm | -501 | 248x107° 0.27 -0.251 22771
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f, WAL IR LR R, W LU ARG Fa 6 R, IR Tt
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> Figure 7 Electrochemical impedance spectra of 304 stainless steel and coatings
prepared at different heights from the laser focus. (a) EIS fitting circuit diagram, (b)

Nyquist plots, (c, d) Bode plots.
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Table 7 Electrochemical parameters obtained by fitting the electrochemical impedance spectras of the coatings and 304 stainless steel.

R, Oin—Yo Rim 0.~ Y, R, i
(Ohm-cm) (Q em®s™ Qim0 (Ohm-cm?) (Q em s ™ Qan (Ohm-cm?) X
304 0.39 1.3x10° 1 7.56 5.63x107 0.81 3.5% 10" 3.6%x107
2 mm 9.47 2.48x107° 0.89 2.53% 10" 2.24x107° 0.74 4.37x10° 1.08x107°
3 mm 8.95 4.15x107° 0.9 5.07x10" 2.39x107° 0.66 5.53x10° 5.39x107"
4 mm 10.81 455%x10° 0.84 2.47x 10" 1.26x10° 0.69 2.23%10° 52x107"
5mm 7.136 3.19%107 0.72 2.14x10° 3.72x107° 0.63 4.23x10° 7.81%x10™
6 mm 7.54 2.36x107 0.82 2.23x10° 43%10° 0.59 7.84x10" 465%x10"

BRI B R, mBETTE, ORI R T e T U
FEARLAR I b ST R AR AT

(3) AW A T2 FHI 5 FesCouyCryNiypMo,Nby W,
Si,C, R EAE A U R F LA s i b, AR AU
R R v 20 R T b R BT R Tk B R
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Research on Shield Tunneling Construction Technology for Subway

Tunnels in Soft Soil Layers
Wang Wei
CCCC Third Highway Engineering Co., Ltd. Beijing 101300

Abstract : With the continuous expansion of urban rail transit construction scale, shield tunneling construction in
soft soil strata is facing severe challenges. On the basis of sorting out the main difficulties in soft soil
shield tunneling construction, this article focuses on exploring the optimization and upgrading strategies
of mature construction methods such as soil pressure balance, cement pressurization, and grouting
reinforcement. It studies the application prospects of cutting—edge technologies such as intelligent
construction and digital control, active noise reduction and vibration reduction, and passive protection
technology integration, green and environmentally friendly material application, and new waste
recycling models in soft soil shield tunneling construction. Aiming to break through the safety, quality,
and efficiency bottlenecks that restrict the construction of soft soil shield tunneling, and to lead the
technology of soft soil shield tunneling to a higher level through innovation, enhance the development
and utilization level of urban underground space, and promote the high—quality development of urban
rail transit.

Keywords : subway tunnel; soft soil strata; shield tunneling; construction technique
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Research on the Digital Transformation of Construction
Project Management Mode

Xiao Chenhong
Deqing Jiaoshui Survey and Design Co., Ltd. Huzhou , Zhejiang 313000

Abstract : Based on the analysis of the evolution process of construction project management mode and
the driving force of digital transformation, this article explores the implementation path of digital
transformation in construction project management from three aspects: data—driven refined
management reform, BIM based project collaboration platform construction, and cultivation of
digital composite talents. The article points out that the digital transformation of construction project
management is an inevitable choice to adapt to the new round of industrial revolution and promote
the high—quality development of the construction industry. It is of great significance for solving the
bottleneck of construction industry development and improving management efficiency. At the same
time, the article emphasizes that digital transformation is a complex system engineering that requires
strengthening top—level design, improving theoretical foundations, innovating institutional mechanisms,
building a digital talent team, and providing lasting impetus for the transformation of construction
project management models.

Keywords : construction engineering; management mode; digital transformation; transformation
measures
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Problems and Countermeasures of Ecological Restoration
in Abandoned Mines

Hao Pengzhi
Silver Mine, Lantau Peak, Nanning, Guangxi 532700

Abstract : Ecological restoration of abandoned mines is an important measure to improve the ecological
environment of mining areas and maintain regional ecological security. However, this process faces
many challenges and difficulties, and scientific and systematic measures need to be taken to promote
it. The development and utilization of mineral resources not only promote economic development, but
also bring serious ecological and environmental problems to a certain city's mines. Mining activities
have changed the original terrain and landforms, with large—scale mechanical mining of the remaining
mining slopes, forming steep and exposed rock masses, and damaging vegetation. Soil in some metal
mining areas is contaminated with heavy metals, including mine wastewater, beneficiation wastewater,
and solid waste leachate, resulting in severe groundwater pollution and excessive heavy metal
levels, posing a threat to drinking water safety. The level of ecological restoration is not high, and
the restoration effect is poor. The article focuses on analyzing the problems existing in the ecological
restoration of abandoned mines at the current stage, and provides countermeasures and suggestions
for the existing problems.

Keywords : mine ecological restoration; eco—environmental problems; governance model; market
mechanism
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Application and Promotion of Smooth Blasting Technique
in Tunnel Excavation

Bai Zhouguan
Sichuan Chuanjiao Road and Bridge Co., Ltd. Guanghan, Sichuan 618300

Abstract :

This paper analyzes the principle, advantages, and application of smooth blasting technology in tunnel

construction, emphasizing the importance of precise control over blasting parameters. The article

introduces the key design parameters in detail and verifies its effectiveness in complex geology through

practical engineering examples. Meanwhile, it points out the challenges of technology promotion and

proposes strategies to promote technological progress and improve construction quality.

Keywords :

cases; problems and countermeasures

smooth blasting technology; tunnel excavation; blasting parameters; application
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The Application of Manual Digging Pile Construction Technology
in Structural Correction

Sichuan Dingneng Xinshengda Construction Engineering Co., LTD. Chengdu, Sichuan 610066

] E
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Jiang Xiaohui
Abstract :

in this paper both the masonry structure in residential buildings as an example, the foundation occurred

obvious uneven settlement, lead to the superstructure tilt, in order to ensure the normal construction

rectifying reset operation, need first at the bottom of the artificial digging pile as rectifying reset

construction of bearing components, combined with the field analysis and engineering application

contrast, using water grinding drilling construction technology, summarizes the experience of artificial

digging pile construction, improve the bearing capacity, ensure the safety of artificial digging pile

construction.
Keywords :
correction

existing masonry structure; manual hole pile; water grinding drill construction;
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Research on the Construction Technology of Modular Prefabricated
Steel Structure Building

Chen Qiang
First Engineering Co., Ltd. of CCCC First Highway Engineering Co., Ltd. Beijing 100010

Abstract :

With the increasing demand of building, modular prefabricated steel structure building, as an efficient

and environmentally friendly construction technology, has gradually attracted attention. This study

discusses the characteristics, advantages, applications, challenges and optimization schemes of

modular prefabricated steel structure buildings. By comparing the traditional building technology,

the prospect of modular prefabricated steel structure building in the future construction industry is

analyzed, and the key elements and strategies for promotion are put forward.

Keywords :
industrialization; green building

modular building; prefabricated steel structure; construction technology; construction
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Discussion on the Treatment of Subway Leakage Water Problem
----Taking Beijing Subway Line 16 as an example

Gu Guangyu
Beijing Urban Rapid Transit Construction Management Co., Ltd. Beijing 100070

Water leakage in underground rail transit projects not only corrodes the structure, reduces the
durability of underground projects, and affects their use functions, but also seriously harms internal

Abstract :

lines, mechanical equipment, communications and lighting, and even contact networks and roadbeds,
causing certain safety hazards.The number of water leakage defects in Metro Line 16 during operation
has increased year by year. This article introduces the relevant experience of water leakage control
during the construction and operation of Metro Line 16, and provides relevant reference experience for
the prevention and control of water leakage in rail transit projects.

Keywords : urban rail transit; deformation joint; leakage water; grouting waterproofing; internal
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Research on the Construction Technology of Large-Diameter Rock-Socketed
Bored Piles under Offshore Complex Geological Conditions

Yuan Xiquan
China Communications 2Nd Navigational Bureau 2Nd Engineering Co_, LTD. Chongging 401121

Abstract : With the rapid development of offshore engineering, higher demands have been placed on the
construction technology of large—diameter rock—socketed bored piles, particularly in complex
geological conditions and special offshore construction environments. This paper takes the Grand
Bridge project as a case study, focusing on the construction technology of the main pier pile
foundation. Through an in—depth analysis of existing technologies and a summary of engineering
practices, it provides a detailed introduction to the drilling technology of large—diameter bored piles in
offshore complex geological conditions, offering valuable references for similar projects.

Keywords : cross-sea bridge; complex geological conditions; large-diameter pile foundation;
rock-socketed bored pile
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Temperature Control Technology for Mass Concrete Footings in Tidal Zones

Abstract :

Keywords :

Chen Shibo
China Communications 2Nd Navigational Bureau 2Nd Engineering Co., Ltd. Chongaing 401121

Mass concrete is characterized by large volume, substantial structural thickness, significant thermal
stresses, and long construction periods. Based on practical engineering projects, this study investigates
temperature control measures for mass concrete footing in tidal zones, focusing on material selection
and mix design, concrete quality and pouring control, temperature control during pouring, and cooling
water system layout. Practical application results show that within 72 hours after pouring, the concrete
undergoes a heating phase, with the maximum internal temperature reaching 64.1°C. After 72 hours, the
concrete enters a cooling phase, with an average cooling rate of 2.7°C, which meets the temperature
control standards for the footing. The results indicate that the employed temperature control methods
are effective, and the research provides useful reference for similar projects.

bridge footing; mass concrete; quality control; temperature control
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Research on the Structural Design and Construction Adaptability of Attached
Lifting Scaffolding -- Based on the Practice of Buildings 77 and 12#
in Area 36-02, Unit 16, Fengxian New City, Fengxian District

Yang Yingwen
Shanghai Weiyuan Construction Engineering Co., Ltd. Shanghai 202150
Abstract : This article takes the Fengxian New City project as the background to deeply analyze the structural
design calculations of attached lifting scaffolding. Combined with the actual situation of on-site
construction, it explores its adaptability. Through force analysis of various scaffolding components,
load calculations, and research on installation, lifting, use, and dismantling during on—site construction,
this paper reveals the intrinsic connection between design calculations and construction practices. It
provides a reference for improving the safety and construction efficiency of attached lifting scaffolding.
Keywords : attached lifting scaffolding; structural design calculation; adaptability; safety and
stability
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Application of GPS Technology in Ocean Surveying and Mapping

Lu Zhonglian

Sinopec Engineering Incorporation, Dongying, Shandong 257000

Abstract :

This paper delves into the application of GPS technology in ocean surveying and mapping, detailing

the concept of GPS technology and the overview of ocean surveying and mapping. It analyzes the

significance of GPS technology's application in ocean surveying and mapping, including improving the

level of surveying and mapping work, saving measurement time, and promoting the construction of a

maritime power. Specifically, it introduces its applications in ocean positioning, water depth surveying

and mapping, deployment of ocean geodetic control networks, ocean disaster monitoring, and coastal

topographic surveying, demonstrating the importance and broad prospects of GPS technology in

ocean surveying and mapping.
Keywords :
surveying and mapping
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Construction and Implementation Strategy of Intelligent Machinery and

Equipment Maintenance System
Xu Chi
Tianjin Binhai Concept Human Resources Information Technology Co., Ltd. Tianjin 300000

Abstract : This study delves into the construction and implementation strategies of an intelligent machinery and
equipment maintenance system. Initially, the article clarifies the concept of intelligent machinery and
equipment, and comprehensively analyzes its development status in modern production, highlighting its
significant role in industrial progress. Subsequently, it elaborates on the necessity and implementation
pathways of constructing an intelligent machinery and equipment maintenance system, including
construction principles, framework structure, main content, and methods. This provides a theoretical
basis for accurately formulating and effectively executing maintenance strategies. Furthermore,
it proposes a comprehensive maintenance strategy encompassing preventive maintenance, fault
prediction and health management, maintenance resource allocation, and personnel training and
management. The article concludes by exploring implementation strategies such as maintenance
process optimization, quality control, cost control, and information management, aiming to enhance
maintenance efficiency and equipment operational reliability. This study offers theoretical guidance
and practical references for the field of intelligent machinery and equipment maintenance, and holds
significant implications for improving enterprise production efficiency and equipment management
levels.

Keywords : intelligent machinery and equipment; maintenance system; construction; implementation
strategy; preventive maintenance
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Coordinated Optimization Design of Bearings and Couplings
under High-speed and Heavy-load Conditions

Wei Wei, Feng Weiguo, Yue Guoyan, Zhang Junijie
Xiangyang YUQING Transmission Technology Co., Ltd. Xiangyang, Hubei 441000

Abstract :

The stable operation of mechanical equipment under high—speed and heavy—-load conditions faces

many challenges. As key components, the performance of bearings andplings directly affects the

overall efficiency of the equipment. This paper deeply analyzes the characteristics of these two

components under such conditions, discusses the need for coordinated optimization design, reveals

issues such as insufficient cooperation accuracy and large vibration noise. Targeted strategies,

including structural optimization, material selection, and lubrication improvement, are proposed to

system reliability and extend service life, thereby contributing to industrial upgrading.

Keywords :

high-speed and heavy-load; bearings; couplings; coordinated optimization
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Design of Coal Mine Electromechanical Transportation System Based

Abstract :

Keywords :

on Intelligent Technology

Yang Yuwei
Shaanxi Binchang Hujiahe Mining Co., Ltd. Xianyang, Shaanxi 713602

This study focuses on the design of coal mine electromechanical transportation system based on
intelligent technology. By constructing a system architecture that includes a perception layer, data
processing layer, control layer, and application layer, comprehensive monitoring and intelligent
regulation of transportation equipment can be achieved. Carefully select intelligent transportation
equipment, sensors, and control devices, optimize transportation processes, such as precise route
planning, intelligent task scheduling, building unmanned rail transportation systems, and achieving
transportation timing and positioning. At the same time, design a safety monitoring and early warning
system to ensure operational safety, and use intelligent positioning technology to perform real—time
positioning and monitoring of coal mine underground operation equipment and personnel. Through the
application of intelligent technology, the aim is to improve the efficiency, reliability, and safety of coal
mine electromechanical transportation systems, providing strong guarantees for the efficient production
of coal mining enterprises.

intelligent technology; coal mines; mechanical and electrical; transportation system;
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] E : 900MW EKEZBIEIERAIETIAI0EF, FEMNEMS KRG/KCO £, %5 SIPV EHIRFKLIKREMIUTRE
HITREAR, ARTEEFTERIE ARG ANIRFER. BREESHTRRZANDRIABA=+EX
8 _SH DCSELERBE REITESLRF RN, ATFIEEFHNBESE T BTRERRIRITER, T
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Switthe test Control Process between the Step-Down Transformer and
Auxiliary Transformer Power Supply

Pan Zhiyong
Daya Bay Nuclear Power Operation Management Co., LTD. Shenzhen, Guangdong 518124

Abstract : The instrument and control system of 900MW PWR nuclear power plant has been operating for nearly
30 years, which needs to upgrade the conventional island KRG / KCO system, nuclear island SIPV
control system and other instrument and control systems. After the upgrade, it is necessary to verify
that the time and order of power source switching are correct. The switching test between the step—
down transformer and auxiliary transformer power supply is the first real power switching test after
the transformation of DCS of the. machine after 30 years of overhaul. It is used to verify that the
switching function of the auxiliary transformer meets the design requirements and the time and order of
the power source switching are correct. Since the test is the first test, the execution frequency is low,
involving areas and a wide system, the main control room is responsible for the center coordination
and risk control, so it is necessary to summarize the good method of test execution to improve the
accuracy and efficiency of the test execution.

Keywords : 900MW pressurized water reactor nuclear power plant instrument and control
system; plant power source; auxiliary transformer power supply; switching test
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Application of Intelligent Algorithms in Fault Prediction and Maintenance

of Transportation Mechanical and Electrical Equipment
Zhang Shiji
Deqing County Transportation Engineering Construction Co., Ltd. Huzhou, Zhejiang 313200
Abstract : With the rapid development of modern transportation systems, transportation electromechanical
equipment plays a crucial role in ensuring smooth and safe traffic. However, once these devices
malfunction, it will not only affect the normal operation of traffic, but may even lead to traffic accidents,
causing great social and economic losses. This article aims to explore the application of intelligent
algorithms in the prediction and maintenance of faults in transportation electromechanical equipment,
with a focus on analyzing how to improve the operational efficiency and safety of transportation
electromechanical equipment through technical means such as data collection, feature extraction,
intelligent prediction model construction, and decision generation. The research results show that the
fault prediction system based on intelligent algorithms significantly improves the health management
level of equipment and reduces the additional maintenance costs caused by equipment failures.
Keywords : intelligent algorithm; transportation electromechanical equipment; fault prediction;
maintenance measures
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Superiority of Using HDPE Pipes Instead of Carbon Steel Pipes
in Firefighting Water Systems

Lu Guangpeng
Sinopec Nanjing Engineering Company, Nanjing, Jiangsu 210046

Abstract : This article elaborates on the advantages of using HDPE pipes instead of traditional carbon steel
pipes in firefighting water systems. HDPE pipes are characterized by their corrosion resistance, wear
resistance, lightweight, low friction coefficient, safety, economy, and sustainability. HDPE pipes are
resistant to corrosion from various chemical substances, extending the service life of the pipes and
reducing maintenance costs. Their strong friction resistance makes them less prone to damage,
enhancing safety during use. Their lightweight facilitates easy transportation and installation, reducing
construction difficulty and costs. The low friction coefficient improves the speed and efficiency of
firefighting water flow. Being non—toxic and harmless, they ensure water quality safety and enhance
the safety of the firefighting system. Additionally, HDPE pipes have low production costs, low
installation costs, and low long—term maintenance costs, resulting in higher overall economic benefits.
They are also recyclable, aligning with the concept of sustainable development. This article also
introduces application cases of HDPE pipes in firefighting water systems and calls for the promotion of
their use to enhance firefighting safety and economic benefits.

Keywords : firefighting water system; HDPE pipe; carbon steel pipe; corrosion resistance; wear
resistance; lightweight
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Intelligent Analysis and Proactive Repair Technology Application
for Distribution Network Faults

Mu Xiaojie
State Grid Qingyang Power Supply Company Zhenyuan Courity Power Supply Company, Qingyang , Gansu 744500
Abstract : As the hub of the power grid system, the distribution network is directly related to economic and social
development and people's livelihood security. This article focuses on the new situation and challenges
faced by distribution network fault management in the context of the new era, and focuses on
exploring the key technologies and application strategies for building an intelligent fault diagnosis and
proactive repair system for distribution networks. Research has shown that by digitizing, automating,
and intelligentizing the processes of fault perception, diagnosis, localization, and evaluation, reshaping
the big data based fault decision—-making mechanism, optimizing the scientific scheduling of emergency
repair resources, and strengthening the closed—loop management of the entire process, the efficiency
of fault handling can be significantly improved, power outage time can be reduced, and the intrinsic
safety level of the power grid can be enhanced, providing strong support for high—quality economic
and social development.
Keywords : distribution network; intelligent analysis and judgment; proactive repair technology;
application exploration
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Cause Analysis and Prevention Methods for Faults
in Wind Farm Collection Lines

Lu Yinggiang
Guodian Nanjing Automation Co., Ltd. Nanjing, Jiangsu 211100

Abstract : With the vigorous development of China's wind power industry, the safe and stable operation
of wind farm collection lines, as the core link of power transmission, plays a decisive role in the
overall efficiency of wind farms. This article deeply analyzes the various causes of faults in power
collection lines, including construction quality defects, equipment aging and manufacturing defects,
and severe challenges from the natural environment. It then proposes multidimensional prevention
methods covering strict control of construction quality, refined maintenance and aging management
of equipment, natural environment countermeasures, and improvement of operation and maintenance
management level. Intended to provide comprehensive, in—depth, and practical theoretical support for
wind farm operation and maintenance management.

Keywords : wind farm; collection line; reason for malfunction; preventive measures; construction
quality
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Research on the Monitoring Technology of Cable Terminal Joints
in Wind Farm Collecting Lines

Yang Zhiyong

Guodian Nanjing Automation Co., Ltd. Nanjing, Jiangsu 211100

Abstract :

This article studies the monitoring technology of cable terminal joints in wind farm collection lines,

aiming to improve the stability and reliability of the wind farm power system. Through comprehensive

analysis of existing technologies, a monitoring scheme based on acoustic surface wave sensing

technology is proposed, which can monitor the operating temperature, partial discharge parameters,

and environmental temperature and humidity parameters of cable joints in real time. At the same

time, the article also explores the application of ultrasonic detection technology and distributed fault

detection technology in monitoring the insulation status of cable joints. The research results show that

these technologies can effectively prevent cable joint failures, improve the operational efficiency and

economy of wind farms.
Keywords :

wind farm; collection line; cable terminal joint
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The Impact of Electricity Price Fluctuations on User Behavior
and Corresponding Strategies

Zhou Li", Zhu Pengfei®
1.Wuhan Power Supply Company, Wuhan, Hubei 430000
2.Qingshan Power Supply Center of Wuhan Power Supply Company, Wuhan , Hubei 430000

Abstract :

The fluctuation of current electricity prices has a significant impact on user behavior, which not only

relates to the economic interests of users, but also affects the stability and sustainable development of

the entire electricity market. In response to this, this article first analyzes the factors of electricity price

fluctuations, then explains the impact of electricity price fluctuations on user behavior, and proposes

corresponding optimization strategies for the problems encountered in reducing electricity price

fluctuations. Through the government's implementation of corresponding policies and the development

of green energy infrastructure, it is expected to provide assistance for the temperature of electricity

prices.
Keywords :
behavior

fluctuation of electricity prices; user behavior; the impact of electricity consumption
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Quality Control in Expressway Bridge Construction

Wang Yongcheng

Zhangjiakou Luyuan Highway Engineering Co., Ltd. Zhangjiakou, Hebei 075000

Abstract :

Quality control in expressway bridge construction is crucial to ensure the safety, durability, and

stability of the engineering structure. During the construction process, strict control is required over

various aspects such as materials, construction techniques, equipment, and construction personnel. By

establishing a sound quality management system, strengthening process supervision and inspection,

and implementing standardized operations, common quality issues during construction can be

effectively avoided. The implementation of quality control not only helps to increase the service life of

bridges but also reduces maintenance costs in the later stages, thus ensuring the smooth progress and

operation of expressway bridge projects.
Keywords :

expressway bridges; construction quality control; quality management system;

engineering safety; construction supervision
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Design and Construction Study of Road and Bridge Connection
in Municipal Engineering
Huang Kai
Ningbo High School Construction Supervision Co., Ltd. Ningbo, Zhejiang 315100

Abstract : This paper aims to explore the challenges faced in the design and construction of road and bridge
junctions in municipal engineering, and the strategies to meet these challenges. Through the in—depth
analysis of the design rationality of bridge approach, the planning design of soft land foundation
treatment and the scientific construction scheme, the design standard and construction method to
ensure the safety and durability of the connection part are put forward. This paper systematically
expounds the technical points of the road—bridge connection from planning to construction completion,
and emphasizes the importance of implementing high—quality engineering construction in this specific
area. The research results of this paper have important guiding significance for improving the level of
municipal transportation infrastructure construction.

Keywords : municipal engineering; road and bridge connection; structural design; construction
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Research on the Application of Prefabricated Construction Technology
of Bridge Pier Column and Cover Beam of Municipal Elevated Bridge
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Abstract : With the acceleration of the urbanization

process, the construction of municipal infrastructure has

become a key link to improve the carrying capacity of cities and improve the quality of life of residents.

This paper to a city new elevated bridge engineering as an example, discusses the application of

prefabricated pier column and cover beam
analysis of prefabricated assembly proc

prefabricated construction technology, through the detailed
ess, construction points and accurate measurement and

positioning technology, reveals the construction method in shortening the construction period, improve

the engineering quality, reduce the environmental pollution, and combined with the actual case of

related construction technology implementation strategy and effect evaluation.

Keywords : assembly construction; bridge pier

positioning

column; cover beam; accurate measurement and
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Quality is a Benefit That Requires No Investment
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Abstract :

Historically, house or bridge collapses have resulted in property damage in lesser cases and

endangered lives in more severe cases. Apart from natural disasters and human factors, poor

construction quality is the main reason behind these incidents. This underscores the importance of

quality. Benefits are gained through quality. Therefore, implementing comprehensive quality control is

particularly important. This is the main point to be discussed in this article.
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Safety and Reliability Analysis of Thermal Automation System
in Coal-Fired Power Plant

Yuan Jiaxin

Inner Mongolia Baiyinhua Aluminum & Electric Co., Ltd. Self-supplied Power Plant, Xilin Gol League, Inner Mongolia 026200

Abstract : As the center of power plant operation, the safety and reliability of the thermal automation system
of coal—fired power plant are directly related to the production efficiency and stable operation of the
power plant. This paper analyzes the safety and reliability strategies of the thermal automation system
of coal—fired power plants in five aspects: equipment aging management, control system software and
hardware optimization, power supply system reliability guarantee, human factor control, and system
risk assessment and prevention, and proposes effective improvement measures to improve the overall
performance of the thermal automation system of coal—fired power plants.

Keywords : coal-fired power plants; thermal automation system; security; reliability
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Exploration of a Quality Supervision Network Model
for Nuclear Power Plant Overhauls

Zhang Yanaing
Quality Assurance Department of Daya Bay Nuclear Power Operation Management Co., LTD. Shenzhen, Guangdong 518124

Abstract : Refueling and overhaul is a critical production activity for nuclear power plants. Each overhaul involves
tens of thousands of tasks, some of the maintenance work being carried out by partner organizations.
Quality control during these processes is particularly crucial. By effectively operating a four—level
quality network comprising "plant—unit—department-work layer," a robust quality supervision network
can be established. This network can identify and address numerous potential safety and quality
issues early, contributing to the overall goal of achieving excellence in the quality of overhauls.

Keywords : nuclear power plant; overhaul; quality; extensive supervision network
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Discussion on the Role of Refined Scheduling Management
in Coal Mine Safety Production

Xie Lanxin
Wusu Sikeshu Coal Co., Ltd. Wusu , Xinjiang 833000

Abstract :

Given the current situation of frequent and severe coal mine safety accidents, it is urgent to take

effective measures to improve the level of safety management. As the core of coal mine safety

production management, the scientific and refined level of scheduling management has attracted

much attention. This article first elaborates on the importance of refined scheduling management in

strengthening safety risk control, optimizing production organization models, and enhancing intrinsic

safety levels. Then, a comprehensive analysis was conducted on the specific application of refined

scheduling management in coal mine safety production, including improving the institutional system,

optimizing plan arrangement, and innovating control methods. Finally, suggestions are put forward on

how to further deepen the fine management of scheduling and assist in the high—quality development

of coal mines, in order to provide reference for the safety management practice of coal mining

enterprises.
Keywords :

coal mine; safety production; scheduling management; refined management; effect
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Research on the Operation Safety Risk Prevention
of Urban Gas Industrial and Commercial Users

Zhao Jichuan
Gao'an City Natural Gas Co., LTD. Gao'an, Jiangxi 330811

Abstract : Inrecent years, China's gas consumption continues to grow at a high speed, which also brings
challenges to the safe operation of gas. In particular, gas accidents for industrial and commercial users
are easy to cause serious production safety accidents, causing heavy losses to the loss of people's
life safety and property. This paper analyzes the characteristics of urban gas industrial and commercial
users, discusses the importance of safety management of urban gas industrial and commercial users,
analyzes the risks and reasons of urban gas industrial and commercial users, and puts forward
several safety management measures of urban gas industrial and commercial users. It is concluded
that urban gas enterprises manage industrial and commercial users in five aspects: smart gas, design
and construction, inspection and training, special post responsibility, and classified management, so
as to reduce and eliminate gas accidents and promote the safe and healthy development of the gas
industry.

Keywords : gas explosion; user management; intrinsically safety; classified management; skill
training
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Research on the Quality Management and Evaluation
of Auto Parts Suppliers Based on Data Analysis

LuWen
Tianjin Xingi Automobile Service Co., Ltd. Tianjin 300000
Abstract : Economic globalization has intensified the competition in the automobile industry, and the focus of
competition has shifted from between manufacturers to between supply chains. As a key link of the
supply chain, the quality management level of auto parts suppliers directly affects the competitiveness
of automobile manufacturers. This paper first analyzes the current situation of quality management
of auto parts suppliers, points out the existing problems, and discusses the application of data mining
technology in quality management. Then, the quality management system framework based on data
mining technology is constructed, covering data collection and pre—processing, algorithm selection,
model construction and so on. The quality evaluation index system was established, and the
evaluation method based on association rule mining and cluster analysis was proposed. Finally, the
paper is summarized and prospects the future research directions.
Keywords : auto parts; supplier quality management; data mining technology; quality evaluation
index system; association rule mining
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