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A Preliminary Discussion on the Development and Application
of Intelligent Technology in Coal Mine Machinery Engineering

Hongfei Ren
Xinjiang Tianshun Mining Co., Ltd., Jizhong Energy Fengfeng Group, Handan, Hebei, 056000, China

Abstract

As an important pillar of China’s energy structure, coal mines’ safety production and mining efficiency are closely related to
the lifeline of the national economy. The intelligentization of mechanical engineering, with its advantages of deep perception,
autonomous decision-making, and precise execution, is profoundly reshaping the traditional coal mining model and becoming a key
breakthrough in resolving safety dilemmas and improving economic efficiency. This article focuses on the essential transition of coal
mine mechanization system from automation to intelligence. The system outlines the core supporting technology framework, covering
key links such as sensor networking, information fusion, intelligent decision control, and equipment collaboration technology. By
analyzing the practical application efficiency of intelligent technology in core areas such as intelligent mining, intelligent excavation,
main and auxiliary transportation, ventilation and drainage, and safety assurance, combined with the current technological bottlenecks
and system collaboration barriers, this paper explores the technological evolution path and implementation strategies for the future
development of intelligent coal mines.

Keywords

Coal mine; Mechanical engineering; Intelligence
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Research on Technical Challenges and Scientific Innovation
in Intelligent Coal Mining

Jiahang Li
Shaanxi Huaneng Yulin Coal and Power Co., Ltd., Yulin, Shaanxi, 719000, China

Abstract

Intelligent mining of coal mines is the only way to achieve safe, efficient, and green development of the coal industry. This article
deeply analyzes the main technical difficulties faced in the current intelligent mining process of coal mines, including insufficient
accuracy and real-time environmental perception under complex geological conditions, the need to improve the intelligent
collaborative control level of mining equipment groups, and the incomplete intelligent safety guarantee system. In response to
these difficulties, this article systematically explores corresponding technological innovation paths and solutions, focusing on key
areas such as high-precision geological exploration and perception technology based on multi-source information fusion, intelligent
collaborative control and optimization technology for mining equipment groups, intelligent safety risk warning and prevention
technology based on big data and artificial intelligence, human-machine collaborative optimization technology for intelligent mining
systems, and intelligent standard system and platform construction, providing strong technical support for the transformation,
upgrading, and high-quality development of the coal industry.

Keywords
coal mine intelligence; Mining technology; Technical difficulties; Technological innovation; Intelligent mining system
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Process design of a natural gas liquefaction plant

Xueming Gao
National Pipeline Network Group Guangdong East Liquefied Natural Gas Co., Ltd., Jieyang, Guangdong, 515200, China

Abstract

Natural gas is one of the non-renewable mineral resources with abundant reserves worldwide, featuring advantages in reserves and
low-pollution emission during utilization, and it is a widely applied energy type in China at the current stage. As a high-quality
clean energy source, natural gas plays a crucial role in the development of the national economy. Based on its physical properties,
natural gas can significantly improve transportation efficiency and reduce transportation costs after liquefaction treatment; thus, LNG
liquefaction technology has become a core technical direction in the field of natural gas development and utilization. This paper
conducts research focusing on the process flow of natural gas liquefaction plants, sorts out three mainstream types of natural gas
liquefaction technologies at home and abroad, and conducts an in-depth analysis of the technical details and application key points of
the mixed refrigerant liquefaction process, aiming to provide references for relevant engineering practices.

Keywords
Natural gas;LNG;Liquefaction technology;Mixed refrigerant; Technological process; Safety control

RERASBUI BT Z&it
e

FEIFE MER BRI RRSARIHEAT], FE - 77 #8FH 515200

=

RRAALHMEFETUARTHAET FHRZ—, FEEEHRA ST R0 ERSFE, TREANER R T ZERER
R MEARITFFRR, RALLEBREFRET L4, A TAHEEN, RRAASRMLEETAERAE
WAk R BARE R R A, LNG AR E R A KRR AT LA RARGZSHRT @, ALBASERARALRLI 91 Y
AT, MET HME RIS ZRANZERRABRLEAR, 4 3HRAR AT IR E R MY 5 8 R 2 537K
BN, §EAMA IR ERRBELE

KHEiA

RAA; LNG; RALEAR; BARAHN,; TLRE, Z4FH

158

WACRIRS, (NG ) B ST RORKS L b
B, EHRREA I T Z Ry SRR TR,
CEEE MR, WP B LR RIS h G RE
B —. LNG (TP 5 X SRR A s R,
SRR AR S SR RS IR RD, RS (R A &
TR,
2 WL RS R

HERRERSIET, RASBHAHEL -163°CH e

SCHLE L. LNG I EZER > A ke, B&TLaE. ok,
TeRE BB i A, FRS RO A B SERAS

[fEZBN] &FA (1992-) , 8, PETItESA, K
B, IT#2IM, MBBSEa. RRERYIZSMnEt

19 1/625, JHELYAREFUKE 45%. RNETAL T AEF=1
LNG M EFE %5, 38 (GB/T38753-2020 il REkS.)
Foy 25k, RIRIER be & B AL A RERHRI D MK
R OEIERIE RS,

SEERFIRA GRS frbE . NG HoR Rk
WERA R, DNRSBRANZ oA, 5T LNG
LR B itie, HAERKSERR S P 1 SR FiR
Tk, Bl ESH LT LNG 3R (1, 25k LNG
FAL EIHH IS TR0 . I A GRIERAR
SHARFM (BH) ) K, LNG M=% BANR
WilE s, AT, SRR, XATIRSR
() RHIARPS DX S it A T R AR At
3 RAS KR

FARE AR T B A I 2 ERAE I R R AR B 1%
SURBERHIA SRR . SR HIA S S SRS
TATRIR BRI TR, R BIIE DR ™



TIRNMERARREE - 5£02%5 - F01H - 2026 £ 01 A

P, MIfngREGA &L ARAEHRA WA SR e A A
HOUINEAS TARGE Stis = I T 7 WS FEP A b W L
A ERIGUERS Mo Tl sebrp A, RRSE L2\
DEEGIXMEHIAL TR R, DA BRI R &
PN

4 RN BUHEAR

4.1 FER TR

TR IR AN . B BEL R
BRI ER, IRRERENR. BRGNS, O R B
RILNG TJ WER L2, ZnfE R A=A A%,
BRAFRRIACRIES &, & BIERNR CFEibb
L-423°C) | 26 CHEE# A -104°C) R B (CF R
H-162°C) TEAHIRF, HENHIREINEL S = Gt

FEA R ER AR . 26, Blr=1%magz
HRFUEEMARE, HAAREIEIAARRS . ZIFR R et
W, ZIGERA TR SRR, FIEERNE AR
IREMAARBERES B 1% T 2 MAETRERENR. HIAFIAN
w R . BT BUSRNANEE . T2
RAEEAR, MBS SIEH AGAET EE A
4.2 BRRHLE2 AL T2
4.2.1 R AR A IRAUE] AR iR AR

R AR SR AR LIEER, HALOIR
SR AERSE SRS ERRS, RN 755
K= AR A =, R 5 — RS S B b, IIKG
ORI RARAS I AR POy i B

RO AE TR TR . B e ks,
HURZRSBENERNEL, BT HRHINA ™. Bk
A ERERFERSFREE TG, [ERE DRSS
FRFESRC ., B, FRNRILRAZ R PR &,
75 R FAEEAE 48 2 AR IR ERE
4.2.2 RIGRRALH] A LR Az

FUEMKACTRE SRR BERALIER, DA SEEA - B
BERAWINEIAN T, BB PN 4e Rk SA &
HIER, & AT NSRRI LNG T P
3 REHRHRLIRIE

TRAHIA TG MRC )& RIR SIS s AR,
HROFE S AL 5T :

(1) RAZADREHIBH], (NFH—EEEREHR,
MR T AR MR IR TR A5 5

(2) HIATEERIINAIZ R SRR FNZE S
VCRL, 3808 HIA T3S EE ;

(3) Bkl MRC =S R FH, B T 58 Bl
SHliEr R ;

(4) FTmImEpEE R RD LNG ZZ A5k, EL4aHLE
Gy S Es WIRERE IR 4 ThAE M,

PR A (TR SEARTFM (R ) e,

RABIA AL MRC %A, AFEBEH: T
I IRTE 15%20%, [RIRIRD I 10 S LS 2
FHERE Y.

T 4 B
—"{'_j—‘

Haih g

L.

4 o7 2= fili il

F— AR AR 3E 1

| {
Tokesr B 28 —t———
[T L& PRk bl
A ey B

- ) L
waz |2 2 2|1 *_

LNG il

1 R RRILB N RRE

5 RAKRKL TZiRE

51 BUKRASHEZE~RTE

RIS MNEHTFR G, S@SmasmtsEmb T, ik
WEERRA . BB, B CO, Fl H,S S5/ b abFe, Bk A
TS E RN LNG, S EE T m e il it &
TR . LNG T (DB aE RS . KRS
AL, LNG fififr 5350, Hrh MRC /L iRFERE stk 5%
FH, B R TR R Bk
5.2 RIRSHITALIE

FRRRS P EHERAKS . B, S, B
FIOREZCIT, fEMRIBA N S i B et i, (R
{ERTRI AL PR S e B B, LT O 2 B bRt e
LNG PRSP RE A%, WS RS
i 7,

AL T2 FRSKLHEETRSSKDE
5, HRIESENIBEE, FiE MDEA FiRISCES Bk CO, A
H,S; HLEITRARSAHEAD T T 1SS, KA 4A LAY
TIEBIRK Sy, RS T B iEss s, FaldiEtER
SRS TS IR, HA BRI IR, Rk
#EA MRC b 7% Y,

53 RAKKUIZRE
53.1 RARAARBRIRAET

TZHICE MRC JREERIR, FARS L1 38 f5 S
FETIEBIE A, P4 -98°CIHiE AN ZIEHRal, MAFHIR
SRR IS RS HIZ -162°CTE A LNG, 27T 5
JAIEARETERETE . 1RGNS NARYE A4S, WA



TRNMSEARE

-8 02% - F01H-2026 £01 A

RGNS TR AR IS A e, SANEE TG ARG AR A
1, EIRAHSHRRIE] Lt EEAEE 1,
532 BABFEGET

FARIRS KR A B FISEE N EEN LR E S, t%

Fef G sd R HIge 5y B an b, SRER SRR Al
RFET, SNRTTEA RS, SERHIRTEER ):L[E

P FIBC G @
5.3.3 BA ik A e B T

MRC R AR, Wi, 24, Wik, SI0EEN
RELH, RS kEAALEAS, FiiBEEES,
HAERFINEGET . T ER, 275 8%, B 31%.
M 29% . RIGE 16% . SI05E 16% MIELBIRSHIA 7 =17
PR RS IR IR 7, R At Rh TR A7 1
5.3.4 JAIRARET

TEIVK ARG AN SMEIR, INTEERA BOG Tk 2%
EFRHAEK, IMETREN RS A INTERK R, 45
HEPREAATRRRSS, (RN E R EIFR 1Y,

6 MU RASIET

6.1 MU KRARSHEENEERKX

1F LNG B2k, e LNG TJ FIEH A LNG A= 77
] 5 LNG 2t #Ed, LNG e R el ekEkr EZEAT .
LNG [ L %77 % H LNG figfE 757 Y. BE L LNG fi%
TR R e v TR IR T RTR0 A s IR ARG TR o i, #2208
BEAIE AT A LNG i, N LNG g6, T~
LNG f#ERTHE 7T LNG fiffiE. LNG B e 2
TR, alE, T) A&, WE. BHE. sh
KIZEANE RS . MEFEE LR,
6.2 MU RARSZEMBENELRERK

Ho, EEEN MR SR AE BN B A R T R R
BEAIERE, HAER R HIE ZE -162°C IR AT BN 3R ALK
Mk B RIFREINE:, KAV, RefRIEREALE
(EAME S SRS HBLSTRAIAR . LNG Bk 4 A
LNG fig s FH 9% $2801E A NEEM B, Hak, LNG IKIRFE
PEXS LNG G da Bk s . fEEA AR A RIFHIRE
PERE, CRPIEIRIfE AR SR, B RTENE IR
T LNG fiffENGESSMEZ RIS R B BRI 5T,
ISR T R
6.3 MU RIS GEFERE S H

""" i LAt HIEE R T =Ca DU T LU

(1) EEWFRE S ERNE, By s
AR E AT, DIRIEREN D ERYEEIN

(2) &EKIE, ERESGCFEEE R RS
HIRENE DB B RSSO, PN R A S B kB
BRIGEHERR

(3) RIEMFEREA RS E BN RE R 224/
MEZS 2 e0E, IS5 I TR A %

(4) WEANMTES, UEENERTERIERN, A
T E R AR SR S R AT AN, DA I AR RE ER
pilEs

6.4 MU KRASEEN L ERIPIEE

(1) TEMEREPY RIS E e . THPHIE . TR SR,
IR KA, HZEERIITETER A B /K e DU IS
RS, DUERIEREA ARSI

(2) fFEE KA . kREEAEMMIMERE KR
£k, DUl LNG MEERTAREEN, RN, KSR
E BB A& 55

(3) FERETEPY AR LNG s . Wi, FRal
7%/1}:73 S ENRIRER L, FIEmIS B AR A4

a, DURIIE LNG AR vl B A &0k, WS 5 v B s,

85 1 E RN ER A S

(4) fERESNTRIERG KR, DUIESE RS F6ER
FEFI B, FEKIER AR AT IR, (R, R
FEEAR

7 #51E

FE LNG =l Harmiis Tk b SRR . KGR
ARG 58 E =R IREE IR, 20T Pl o Pt
fBo ARRTFRETIRTAFARNWB L0, ek
FEERAHA, WA EA B ERR RO O, HElTk
EFE N AR AR O IS — ke, Lt —PHs)
Tﬁzﬂiﬁz%E’JTE%F ., FEESEEEH) LNG SRR A, BiH

REIREE AT 5 RARS I E i R R o
S 2% 3k
[ ExmyiEEmnm, ERmERERZENAS (GB/

T38753-2020/G/ L KARS,) [S].Hh E AR ffcd, 2020.4.28
[2] B2, ESESs QRACTRASEATFI (B hR) ) MUK

Tkt 2019
[3] #ihnag, 60,

A HARRAE, 2006
[4] GkEE, BEHE (LNGTJ # T2 HER ) [T 5555

73, 2011, 31(10): 1-5
[5] fsca, s, B, %, (LNGifb, SbIZ3EN

PRI E T2 ) L 2017, 19(2): 30-33
[6] =i (RASMWIEAR LN AT D12 A IR,

2011
(71 ZElss KRR IR A A TITE N TSRS DT B E

L) [DLFA/REE Tl K, 2007
[8] %K% (LNGT) T2 ) (B Tz, 2017,

38(30): 187-188
[91 E5 (AREHIA RS MAET I TRESUENTIE ) [D]LAK: K

PRATEEBE, 2010
[10] #6535, FEE, ©rn, % (LNGHEREESA R BT
SRR B T A RE I SE IR ) [J] BRI, 2020,
49(12): 1-5

Bl GRACTIRSERIVE ) ML



TRIMERARE - £ 02% - £ 0141 - 2026 £01 A

Research on Intelligent Monitoring and Fault Prediction
Technology for the Operation and Maintenance of Weak
Current System Equipment

Guanping Li
Kunming Tourism Cableway Development Co., Ltd., Kunming, Yunnan, 650228, China

Abstract

Against the backdrop of rapid development of smart cities and intelligent infrastructure, weak current systems have gradually become
the core technical support for the operation of buildings, transportation, cultural and tourism facilities, and public safety systems.
However, in practice, due to the diverse types of weak current equipment, scattered distribution areas, and complex operating states,
coupled with the traditional operation and maintenance methods still mainly relying on manual inspection and passive maintenance,
fault detection lags behind, downtime is long, maintenance costs are high, and system reliability is difficult to guarantee. The results
of this study indicate that an intelligent monitoring system based on multi-source data fusion can significantly improve the timeliness
of anomaly detection in weak current systems. The collaborative mechanism between deep learning prediction models and rule
engines can achieve early fault prediction, providing reliable proactive maintenance support for cableway weak current systems,
building weak current systems, and comprehensive traffic weak current systems. It has important theoretical value and practical
significance for improving facility safety levels and reducing downtime losses.

Keywords
weak current system; Intelligent monitoring; Fault prediction; deep learning
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Research on Collaborative Design of Building Weak Current
Intelligent System in Complex Electromechanical Environment

Zhonghui Yan
Shangrao Big Data Industry Investment and Development Co., Ltd., Shangrao, Jiangxi, 334100, China

Abstract

Building weak current intelligent system is a key support for the digital and intelligent transformation of modern buildings, and
its core value is reflected in multidimensional functional systems such as information perception, data integration, linkage control,
and operation management. However, in practical engineering, weak current systems often need to be embedded in various types
of electromechanical systems such as building HVAC, elevators, power supply and distribution, fire protection, and security. Their
collaborative design not only involves multiple professional interface organizations, but also faces problems such as heterogeneous
communication protocols, equipment logic conflicts, unstable network architecture, and cross construction interfaces. Starting from
the system properties of complex electromechanical environments, this article aims to provide theoretical support and practical
paths for the planning and design of weak current systems in complex building scenarios such as large public buildings, hospital
complexes, and rail transit hubs.

Keywords
weak current system; Mechanical and electrical engineering; Intelligent building; System collaboration; BIM
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Structural Design and Analysis of Light Truss Robots in
Warehousing Logistics

Hao Liu
People’s Liberation Army Unit 32286, Gaotang, Shandong, 250000, China

Abstract

In response to the urgent demand for highly efficient and flexible automated equipment in modern warehousing logistics, this
paper presents the structural design and analysis of light truss robots. The study first completes the overall structural design of the
robot according to specified performance indicators, then systematically conducts static analysis of the truss robot structure using
the finite element method to evaluate its stiffness and strength, and also performs dynamic analysis to determine its modal and
harmonic response characteristics. The analysis results indicate that this design scheme meets both dynamic and static performance
requirements. Subsequently, fatigue analysis is carried out on key components, providing a direction for improving structural
reliability and extending service life. This study provides theoretical support and practical reference for the structural development of
light truss robots.

Keywords
Light truss robot; Structural design; Static analysis; Dynamic characteristics; Fatigue analysis
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Safety risk analysis and control in low voltage electrical
equipment maintenance

Chao Liu Cheng Liu

Weinan operation area of Xi’an oil and gas transportation branch of Northwest Company of National Petroleum and nat-
ural gas pipeline network Group Co., Ltd., Weinan, Shaanxi, 710021, China

Abstract

low voltage electrical equipment is the key component of industrial production, building electromechanical and public facilities
power supply and distribution system. Its operation safety is affected by multi-source coupling factors, showing the characteristics of
recessive degradation and sudden failure. The research shows that contact arc erosion, thermal fatigue of conductive path and damp
heat attenuation of insulating medium are the main risk chains in low-voltage system, and their evolution is a cumulative process
from micro interface degradation to macro fault. Under the traditional experiential maintenance mode, the degradation behavior is
difficult to identify early, leading to major accidents such as protection failure, local carbonization, insulation penetration and even
busbar flashover. Based on the perspective of failure mechanism, this paper analyzes the system attributes, environmental sensitivity
and organizational misunderstandings in the maintenance of low-voltage equipment, and puts forward the risk control strategy based
on parameter trend monitoring, digital twin prediction and condition based maintenance. It is expected to provide theoretical support
and engineering path for the safety management of low-voltage electrical equipment.

Keywords
low voltage electrical equipment; Maintenance; Safety risks; Contact degradation
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Research on the Trace Analysis and Repair Method of
Geometric Universal Caliper Calibration

Jingyun Dai
Han Zheng Testing Technology Co., Ltd., Guanghan, Sichuan, 618300, China

Abstract

As a widely used caliper in industrial applications, the universal geometric caliper is commonly employed in precision manufacturing
and quality inspection. However, prolonged use may lead to calibration inaccuracies, compromising measurement accuracy and
stability. This paper analyzes the working principles and common calibration issues of universal geometric calipers, identifies root
causes of calibration errors, and proposes effective methods for correction and precision restoration. The study identifies three primary
factors contributing to calibration inaccuracies: wear of the measuring body, misalignment of the vernier, and contamination of the
measuring surface. Environmental factors, improper handling, and design flaws also significantly impact calibration performance.
By implementing corrective measures—including body and surface adjustments, vernier calibration, and regular maintenance—
calibration inaccuracies can be effectively resolved.

Keywords
general caliper; calibration error;repair method
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Research on the Analysis and Reliability Assurance of
Pressure Instrument Misalignment of Petroleum Drilling
Platform for Safety Production

Zhi Zhou
Han Zheng Testing Technology Co., Ltd., Guanghan, Sichuan, 618300, China

Abstract

High-precision pressure instruments are critical safety indicators for oil drilling platforms. Inaccuracies in these instruments can
lead to production inefficiencies or even major safety incidents. This paper examines the misalignment of pressure instruments used
on oil drilling platforms, analyzing the factors affecting operational safety and the primary causes of such inaccuracies, including
external environmental influences, inherent design flaws, improper installation and maintenance, and operator errors. The study
proposes effective methods to ensure instrument reliability, such as enhancing reliability analysis during the design phase, improving
environmental adaptability, optimizing installation and maintenance protocols, and upgrading operator expertise. These measures
provide a reliable foundation for stable operations and enhanced production efficiency in the petroleum industry.

Keywords

oil drilling platform; pressure instrument; misalignment; reliability assurance
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Application of cofferdam technology in water conservancy
project in reservoir reinforcement project

Guangfeng Mao Jinlong Hui
Zhengzhou Hydraulic Machinery Co., Ltd., Zhengzhou, Henan, 450042, China

Abstract

Reservoir reinforcement projects are a cornerstone of water conservancy engineering, with cofferdam technology being a pivotal
technique in this process. More than just a construction platform, cofferdams serve as a critical safety and stability safeguard
for reservoirs. Based on practical experiences in reservoir reinforcement projects, this paper discusses the selection, design, and
construction of cofferdam technologies. It highlights the characteristics and application conditions of earth-rock cofferdams, steel
sheet pile cofferdams, and concrete cofferdams, while addressing key issues such as water-retaining height design, cofferdam
stability, and seepage prevention. The paper concludes by proposing essential construction steps and technical safeguards, including
preparatory work, foundation treatment, main structure construction, and seepage prevention measures. It further emphasizes the
need for rigorous quality and safety control throughout the construction process, coupled with effective monitoring and early warning
systems, to ensure the full effectiveness of cofferdam technology. These efforts lay a solid foundation for the smooth advancement
and long-term safe operation of reservoir reinforcement projects.

Keywords
reservoir reinforcement; cofferdam technology; earth-rock cofferdam
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Quality Control of Petrochemical Process Pipeline Installation

Fanling Zeng
China National Petroleum Corporation No.6 Construction Co., Ltd., Guilin, Guangxi, 541004, China

Abstract

The quality control of pipeline installation in petrochemical processes has promoted the healthy development of the petrochemical
industry. Nowadays, pipeline installation quality control has become an important guarantee for the safety of petrochemical
production and plays a key role in ensuring the smooth progress of petrochemical production. The quality control of pipeline
installation, as a key link in the petrochemical process, has achieved significant results by applying scientific quality control methods
to pipeline installation. There are certain problems in the current quality control of pipeline installation. Before applying quality
control methods, sufficient preliminary preparation and detailed planning must be carried out to clarify the key points of quality
control. This can effectively improve the level of quality control and promote the construction of quality control for petrochemical
process pipeline installation. This article is based on the current development status of the petrochemical industry, mainly analyzing
the problems in pipeline installation quality control and proposing corresponding improvement strategies for reference.

Keywords
Petrochemical industry; Process pipeline; Installation quality; control method

AL I I ZEERER=ERET

/_‘ N
RS

T EAERAEFEANEEEIRAT, JE - TV bk 541004

wm =

B L LR REOHERES T B IAT LRI, dod, FEERR T CAN BT L %o
WA, AT TRE G mA T A A AT R B AR, TR E RS EAMEABRILI TR R A2
Ry, ¥HFUREEH T EL RN TERE LY, CERFTRERL, SWEEREREEH P HEE WA, £
BREER TR ZAT, LR AW AES, FHATFEMAONX, R EBEHZEWH, XHFRBA XTI R EE
FIARF, LGBV IIEEE TR R ERH AL, ALEATHEHMITLGERIVK, 2T ERTR AT FEY
B RRHEAT 5 AT, ATt AR R G it Rk, AR

KA

BT TLEE; RRE; BT E

15|5

B 7L T PR TR, e 2o B s
TR 2640, SHLE R R B RO T L R
S BT AT TR, SOUEE2 R
IR — AT P2 kP T i TSR,

2 AMU T IZEERERELEHHNENR
1EH
21 RAFEREKREKE

Bl R I SR A G, W
PPRPRIZEE T EESR e, T AT T 2B e T

T TELSE R A P R R, FEESE =N
Jih=s il 3 =l a ST & e e N O i A 57 e
AT FE ST, RO T TAT SRR A R,
ARG AR T 508

[EHEN] S8 (1998-) , &, PE[EEBA, &
B, BHRTRm, MBHZEIRRAR,

32

FIRAKI, FE et Bef B Rt B bk . RVERI LR,
IRl & FhE AR R R M (EERRAR RS HI R R
SRR, BRERRE N AL e R, e A
P TRUR A, TR, AT a2
7 v G

22 MABEBREE

FEAIE TIRE | B2 B I FR AR,

PRI P B R A AR N e Y B e T s 5
fot e, RFEEEHERErRERTE, Ham R mm
BERAE R BIA DT, KRR A G LR R P R R



TRIMERARE - £ 02% - £ 0141 - 2026 £01 A

I, TSI ENOR . R AE N A
ETIRE P ESERE TR, TR RS RS
EETENE, EEEEET, RERRE, IR E
PREDRIE SO BB ERTE, (REERIE I, E%e. 5
B, SRR, SRACEE T etk Ar
SN RS B R ETE, RN thR ARk
Bl PRI ARD, Sl ma A SR,
23 HETFLHRELF

B, Zabr DRy A AT R SR,
R T ERSHIT D | A SN eI g, sEa Rk
L e, RS R RS S R E L S T s
7, BT A T AR e, REEEIRATES
A TIRE PR R RIS, M2 e TS SHER
HITHE, RN RS 2 e A P EER H R . 7ESEBrA =,
2V B EESHIESL, W REE pEs R RS 1 T
Hrs, MBI e P DR Al TSR R EAT, iR
FrR
2.4 BEMBSEII R AL

B S B B D R AR AT . AR LR AR (A
TR EAIATT, HUF T REREI SRR, MR
2 R I R AT DR . AL TR T, &R
EH RS NARAE AR, UL, FRdE(L, X
e RO ER, S a sl ot 1822
Sl R . ERERsHlA R ISR ity
ERVER, B IR R, 5SS AL
FREE(CETR TR R, STlZea . SnErrE HiR, X2
R (|35 4 IR S I I R
2.5 A LI

VTEESR, il TAT LB AP s 1 i 2 T s
MIETEML, EE2SE R aEIs N & TR L, XFE
AR T E B R faetE, s E e s
R RS . 2R R RS, LLsH
RIS BRI EROR, T R S s, AR R
BEEIOE, S ECERRENREHRT P, W gL
it =S i) piv e at Ayt e s iy
FeHE, EELCAE RS ER, AR SRR,
FEE IS ekl EREn A, 1
B R EE SRR . PR R R ANER R . £
SEHOANUE . LES BN TESH] . FRAEL . RS T
By, BAASCHUEIRTE . ekitm . mARRIREEE, Ak
M T ATV AT e B IR SR
SAHMKIIZEEREREEHPEEN
i3] &3
3.1 REEZHEIAANGE

b TR A T AL AR P R, B

IEEDFAR R REMLAVERTT, REL A BT R ZHZER AR
—EZES. BT, Eo il R A EN, 2007
EIEZERERIENK, s R hE T TR,
ST R, BRI
JEFEERARS T RRIEEITERN . 5o, SR E TR
A GO BRI ARIR R, s A e e At
RDERIES . MEEHERRZHAREERS, &7 E
FELAS B AR HIE AT e L G2 PN
3.2 RO EWFREEF AR

e R EE RSB NG A, BTEL
VEMRGRI TIE, Hrh B Eveias . 228 T2EHI5F,
DAK it &S5RI IR, sl Mys oA Tz, 1
FSCHRRARHIFbR, —EEA TR A . BT,
A TAT L P RAZ R S Rk, 0Ll AT
BRI, SEREESICEED RS, S E LR
e, PrEEHIESh )G, 20 X B S fsE) I
B, RO RIS IR, XA SERRR R 3D
T TR RMERE . AESCPRENE LA, AR TR
AGBLEARNRIENR, ST REEEZSNE, Hikz il
JRESZHIAR, A RGP s
BRE TIEAZIL, BONEE 2R RS ™ B
3.3 FREEFIRBR D M e IR

RN S EE R T2 EsTR AR, £E
B T ZAREENB T, R ek, WEE
L R A SRR TR PRSI . ) T B 2 R A28
Hskis, FEAMEHGRE, WRRERTE, BRI
Wit BT RS R, EEits . RS f R R

M, SMEETRETRTER R

4 FiM T T2 EE R FE = st SR g
4.1 fnsE R EEH EIRRESR

IR HI T EAS RIS R RS, bR Al
BRIV ELAHIE DR HIEE ,  MARL SEBRAVE B SRR
BT, AR A R BRI R ERRE
Hirh, VBRI SRR A B E R TR A PR E A,
IR EEHEHER, Blenzs . SRk mng
IR, FEHR SR B H A S, A
PR P R R, RN ARE T E R
Pl BT E IR TT R, R SEbrFk Mo Bian: Jem
i TA VAR TR IR N R F R, 0 B & B
HFARAETE D, AR HEPRAER ST RS s . I,
ZA AR TR AR R B R T, — BT R
RTINS, ZWOPTAL . R MR
BASHIRSK, il rrEs Dy = SRR ElE, B
PRI SCEATIROR,, 45 & SEPRIGOLHIE BT
LI, CREEFUER AR A RE 5 H B TR AR . fE7ksE

33



TIRNMERARREE - 5£02%5 - F01H - 2026 £ 01 A

BRI RS Y th, —EEAGETTRE,
LEEITI AR, XEEA RE IR SRR R A RE, T
R R,
4.2 RAREEF AR E LK FE

iR AN T BRI 2 M E, NIELE
FrEfEhihREEG, ELbrEP R eI T R
NGRS R, (i o B 75 2 A o v 0
ST, I AR e AR R . A Bk PR
B, BN, R AR R B 7 1
AR EEHIPRERNS S, I PRGN, L
st R, R AT HERRRTTAY , T RS
YITAE, e s e, IR T2 n)
W, WEEREEIR AR E . BN TR AT E
W TR RN, OGRS R AR TR EE,
S UNAE A IE ik 1 ol b et pexal || N = {0 iaabi: e aesilyate 0]
HIE, RN R A A T R R Ak,
W B T s T e, Bl IR A R % e I
PETREEIRR R, SRS T RIRE . s
I E AR E S RIS IR R EEACE, (R
RAASE T RAEEEIRARA AR, BT, AT
Rl IEAL T B flAR A Se = B, el Fr e m W s i
AR AR, R NS TSGR, s
WHRTHRRAZEEDCR, T a2 .
4.3 ERELERHITRERE T

TETRESHIAR R RSN, 828 prm i 1 S e
Fhnagulk, GRTEEREEGIRR, AR HREES
J5ike FREEEITT R N I — R e TR
(B, FRIZEIEBIRISEITH: ., FRELRRRE, BeA R TRE
BN ad R, RERERHIEENSE S, FirHT
FREE L ], BN B s A o
EN RS, B FREEE A mT R bR, X
TREVEEZZEEE KU, fEREEH R sl TR
IR BE e T (S, [ B R T s RS B e . E
JREERIR AR, KErsh S A\ 22 te,
ERR A TR, PRI HISR, R
A TR T
4.4 B REEHRETNTE

TS RIE AL T T 2 T 255 R HA A 22354
I, RERAREIAKROETE, MOz EA TR, A
SR LTI SR, R TS 1S R
EHIR S AN AR, RaEReolt, A eEsiEih

fm (=L

34

BRI T DU R\ ettt , i B
MR R e & RS BRI I ACHRT, fdF BrEi=dIA
S RIS, BRI, B PR s
FREAEHAR R TR, RRIEHIR AR AW EE. 5
. PrEEHIRRRN S E T EMBAT L. RlERTT,
INATRAZHIIRA, SR TR RS 2T, fEX i
Ferh, TR T TR AR R AL, It
BiflRRTES N, EREEREANTEESED, it
STt T .
4.5 #37 FREi il B

AT AR KR, WIZHEE A7 Se 3 B R S il A
A, EEEHIR AR 25, BEIEREREGINEE,
PRIFTTRESHIRSENE, ST RS 8 22 o s i O S B
THE, PREEmEESHIEM:, XAMUTFEERWER, B
EEREHIBIA IS S . Tt i B SR o 2]
RAM TN, DR H A 2 WA/ Fige £, 2t
I BT HIR R P (. Ban: fEmEEHIRARILT,
Al TR A | BRSSP ot
W, TER T BURZSHIEINE T, LT RR IR AR,
BE T FEAEINE . RRIRIARE, TSR
FMFTERAAEARA, HEsh TSP, miE
3, BRI R AR R R e =R

5 451

Al T RS s B R A B2, AR
EARRIRARI S TR SH EREC AR ELERNE S,
W& AT TAT AN R, il B T s
SUREE, BHHRTHREHIRRTEME, RTaekEd HEl
[FJRE, /D P HIRS:, B b TAT A & e
35750 1o A EEbal pr st =yl NI DR e 22l NN < A3 5 )
A, VEBLR R IE I Sd SR, B
ARREE R R, R AR D TR R, AR

Al LAEr=224s, SEmETHaib Tl R i sl
7K
S 3k

[1] TR, EFE AT T2 s IR AR T[] 41
HiR, 2022, 29(1):85-86

[21 N, BB AT T T 28 S 2es mats s AR i I A
TSR, 2022(12):16-18.

[3] FEFHE AL T TR T2 a2 TR RS ) 5
[J]. %5757, 2024(11):0034-0036



TRIMERARE - £ 02% - £ 0141 - 2026 £01 A

Research on the Application of Modular Design Methods in
Non-Standard Automated Equipment

Maoxiao Qiao
Shanxi Jinko Solar Manufacturing Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract

The modular design approach is crucial for improving the efficiency and quality of non-standard automated equipment design,
and its applied research holds significant practical importance. This article comprehensively explores the fundamental theories,
method formation, and implementation process of modular design, focusing on the design characteristics of non-standard automated
equipment. It begins by explaining the concept of modular design, classification criteria, and key aspects of interface design. Then, it
analyzes the demand characteristics, design challenges, and the necessity of modular application in non-standard equipment. Based
on this, specific methods for functional module division, standardization strategies, and interface adaptability design are provided.
Additionally, detailed pathways for module library creation, selection and synthesis, and system integration are discussed. By
evaluating design efficiency and cost control outcomes, the direction for continuous improvement is determined, offering theoretical
support and practical guidance for the modular design of non-standard automated equipment.

Keywords
Non-standard automated equipment; Modular design; Functional division; Interface design; standardization
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Comprehensive Benefit Evaluation and Analysis of
Phosphogypsum Building Products

Qiong Tang
Qujing Normal University, Qujing, Yunnan, 655011, China

Abstract

Phosphogypsum, as a by-product of the phosphate fertilizer industry, has always been a pollution problem that troubles the
industry. This article comprehensively analyzes the benefits of phosphogypsum building materials from various aspects in order
to effectively utilize phosphogypsum. This article uses qualitative and quantitative analysis methods, combined with expert and
questionnaire surveys, to study the maturity, economy, environmental friendliness, social evaluation and other performance aspects of
phosphogypsum building materials. Through data analysis, the results are obtained.

Keywords
phosphogypsum; Building products; Comprehensive benefits; Resource utilization; Sustainable development
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Fault Diagnosis and Reliability Analysis of Hydraulic
Transmission System of Agricultural Machinery

Jun Li
Inner Mongolia Hulunbuir Nongken Jite Nihe Farm Co., Ltd., Hulunbuir, Inner Mongolia, 021024, China

Abstract

As the core component of agricultural machinery power systems, hydraulic transmission systems play a pivotal role in operational
efficiency and safety. With the advancement of agricultural machinery toward higher efficiency and intelligentization, hydraulic
systems have become increasingly complex, resulting in a significant rise in failure frequency. This study analyzes key parameters
including pressure, flow rate, temperature, and vibration based on hydraulic system mechanisms, proposing a fault diagnosis model
that integrates data fusion and intelligent algorithms to enable real-time monitoring and early warning of system conditions. By
incorporating reliability engineering principles, a life prediction and risk assessment model is developed to provide quantitative
support for maintenance and decision-making. The research demonstrates that this approach enhances fault identification accuracy
and prediction reliability, improving overall system reliability by approximately 25%, thereby offering technical support for stable
operation and extended service life of agricultural machinery hydraulic systems.

Keywords
agricultural machinery; hydraulic transmission system; fault diagnosis; reliability analysis; intelligent monitoring
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Optimization Design of High Speed Precision Bearing
Structure and Study on Friction and Wear Performance

Guangfu Wu
Wafangdian Bearing Group Co., Ltd., Wafangdian, Liaoning, 116300, China

Abstract

As the core component of high-end equipment, the friction and wear performance of high-speed precision bearings directly
determines the operating accuracy and service life of the equipment. In response to the technical challenges of high friction loss
and prominent wear failure of bearings under high-speed operating conditions, this study integrates friction and wear mechanisms
with optimization design methods, focusing on structural improvement and performance experimental research of rolling elements,
retainers, and groove shapes. By systematically analyzing the coupling relationship between structural parameters and friction and
wear, an optimal design model is established. Through numerical simulation and experimental verification, the effectiveness of the
optimization scheme in reducing friction coefficient and minimizing wear is elucidated. The research results provide theoretical
support and technical reference for improving the service performance of high-speed precision bearings under extreme working
conditions, and have important engineering value for promoting the development of high-end equipment manufacturing industry.

Keywords
high-speed precision bearings; Structural optimization; friction and wear
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Common Hidden Hazards and Analysis in Forklift Inspection

Yuan Liu

Henan Provincial Special Equipment Inspection and Technology Research Institute, Zhengzhou, Henan, 473000, China

Abstract

Forklifts are indispensable material handling equipment in logistics and industrial production. Their safe operation directly impacts
production efficiency and the safety of personnel and property. Forklift inspection serves as a critical measure to detect equipment
malfunctions and prevent accidents. This paper systematically analyzes common hazards in mechanical systems, electrical systems,
safety protection devices, and operational management during forklift inspections, examines their root causes, and proposes targeted
preventive measures through equipment management, personnel training, system development, inspection enhancement, and
regulatory promotion. The findings aim to improve forklift inspection quality, reduce accident rates, and promote sustainable safety
development in the industry.

Keywords

forklift inspection; common hazards; cause analysis; prevention and control measures
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Research on the application of artificial intelligence in
chemical equipment maintenance fault diagnosis

Fukang Guo

China Pingmei Shenma Group Nylon Technology Co., Ltd., Shenma Operation and Maintenance Company, Pingding-
shan, Henan, 467000, China

Abstract

This study focuses on the application of artificial intelligence in the field of chemical equipment maintenance fault diagnosis. The
purpose of this study is to explore how to use artificial intelligence to improve the accuracy and efficiency of fault diagnosis of
chemical equipment and ensure the safety and stability of chemical production. By analyzing the technical characteristics of artificial
intelligence, combined with the common fault types of chemical equipment, the application points are discussed in depth. The study
found that the use of multi-modal data fusion and feature extraction technology can fully perceive the state of the equipment ; fault
pattern recognition driven by deep learning can realize the leap from anomaly detection to fault location. Knowledge graph-enabled
fault reasoning can construct an interpretable decision-making system. The real-time diagnosis of edge computing and federated
learning collaboration meets the high reliability requirements of chemical production. Artificial intelligence provides a systematic
solution for fault diagnosis of chemical equipment and promotes the transformation of the industry to intelligent and preventive
maintenance.

Keywords
artificial intelligence ; chemical industry ; equipment maintenance ; fault diagnosis

AT 5 BETE M Tif A5 A5 HRE IS oh L P 5

FAESE
T EPPE SR E R PR A RIS AT, HE - AR FIiL 467000

m =

AFR IR BA LI AN T eSS BT AR B R . BT B 89 2 TAR & 4o T B0 A A5 4R THL TR A3 007 4 4
AL HE, BRI RARE, BESWA TR EILR AL, SOKTREFLKELE, AT LERE
B FRRAIL, AR SAESHARRRA B R AR BHAR T A @ Bt &R A TRJE S T B 3h 895 B X AR A1 4 S I A
B U A ISR SR TR A 69 e TR T A AL T AR A0 R AR R s S L AR T U R 69 5 B Rk R AL T A
FETERER, ALRRALTEERESIIRET ZAMMASE, BHITLOTRMA, TBEESF G R,

ES7 3t

ANLE G, LT, R&4els; SIES B

18l5

TAT A h B R S Sk, H A TR
TAEFTI T A P2 4 L RO R S R e, AT TR
BRI TEE . SEDE S SRS,
IR R 3 H R E A R, (55T R AT
S ETERIEEN IR . B R s — R, s
N TR R R, R B e
PRI S, S TR EEA T T A8
HUE.

[fEE/T] ZE/K (1992-) , B, PEIFERIA, K
R, BRI, MBHIESM4HENR.

50

2 NITEgettik

ANTLERE T RN B R — D03, &
HAT RSN AR SERDL N TR A RERI IS | 05
BORVIR R ARSI SR TR, e 0B ET
LRI UK REI T, PRl 225,
R I EE S EE0IES, B 20 4D 50 FH0Z
WewaRt UG, ATERENE T W RS, Tt
SRAEFEAE . SR ELUR B A SIEE R 5l RS 1
Ry N U EREORENZE . BRESL
HOTENE ., ERRiEE R, st 3%, EREEST.
Rl 258, FE. HhE . LPFE SIS R Z R,
Feanisi, eI, Bl BB MEIUHEE
AR A T ERHMSTEH IR, BARANTERE



TIRNMERARREE - 5£02%5 - F01H - 2026 £ 01 A

BWHERIE S, Rmd2minE TEREA R . 2UER
FA (el Ml aitarh g 2okt ARRATHEGE
SEIERINER. Ze AIEDUSCEERTTRRRE, SAE
IESEREERL G, BRSO UK BTt AR i
)

S Ti&&EE WHE

Y T R AR ET R h , S SRR i
SRR . NSRS R E R % 2k 2 R R,
KERHEHI & B RO, Hrh s T TR &N
B ORI > — {6 5 R S O PR E TS R
FEUNEIR, RIS 5 e S e A A I, FR
LA B AN L SIS, s R b &
BT B SRS | & RIS T SY , SRz,
RAE LRI, BYNSE RS S A I A Y
FEIFERE, HANE SR b R P A S AT,
FE 125 28 2 R W b T+ E T S (R 255480 T, 7M1
WEEIRTTH, SRR . BESR A TRl
FHATIHIUER, B OSSR b R PR S | A
HIRER, DO I A A A BT R AR SR, 40
TSR RRERZM, BInE TR EE SRS, B
RS 208 | R R AL, IR THES &S
SR SE , DO ATRES | R L 2 et

4 NTEEEEN TIRFUHEHEIL T hr M
AER
41 ZIESHIEM S SHHERN

s st TR A= AR I EE A 2205 SRR s
HAo B & TIRIEEE . B kel AEUARRRESE &2
HZH, RN TZRE. #ECREETENER,
RS MNIITT 0 MR EE R — A ORI, TRME ST
TEENE A HTRHRE, N\ TR B ARSI SRR,
HUR [ 2T j e R B B O AR A A T 230 57 DL R
BROHT, TR IR BRI AR P b, iRahE
SR USRI, AL T R BT
ARSI, BURBER N AT E (G REe R B,
N T EGEEE R LSRR, iR A EdE R
EIahiifs ) SHFARR I CRIFE, GURiRahiii o (HFIE
e, FROUE S EISEIRAY . RRGE P R
A XS RRIER O 2 F T T 55 a0 AL
LG, (RTINS EUR IS R SRS
Pt

SRS EER G RSB ELS R R R AR 2 8]
FPAEMTE SCIGTAIMERT, N T RERE BRI 2 ST L EE R I
i, FILLBTT SR A SR S5 T AR EE 3 e
B0, Hemisi, {ESERURIESE=IS R, IRah(E 5%
THEHSEERAEUR, AL & S AR

2, N T ERBRERA a] sh A AT X AR R S EL B, DLtk
Wt . BN T ERER rlis IR SR,
R — RIS SRR BRI, RS
TEATEFTS | & RIS, (S, BT
SURIE R BUESE, AN TR ReL LW I A s
HRERAESZACRESD, AL T AR A R R B R T
BT RARS R,

4.2 REF IR FEZE DS

TR B E 2 H 2 RS, Kb e
SRR . RAMPESEAIREER, FRhAEER T2
B s | LIS, Eanioh ik — R i THIER
BRI N DAL RHEA T, SRR AR o Fk
P ARPRRIIMBERHIE, ZREES: S RIME 2 2 A FLR
W%, R A BhES SIS RIRA SHPRIEA 2 (R J g e
7, BERMEEEHERHREE R A BRI . BRI
AL ONN, B RAER 2 HE, AIDEHHRENE S .
R IR R S e E T REHESRE T, (BRI 45 R
RNN DR HAs (AR IO 24 LSTM, B i A T
FESEHEIHT , P A RS R I A AR A ShASH A B

FEMEE I, AN TR B EnA & = 4e iy as
AR, HAR R ST HE AORSRARF A S FE 2= (AU (L 4
TR, Eeanitd, ARSI R DS BIR A S
TEOUN, ISR SE GRS, Tt
IR SR SR RSB, XF “HUE - B - T 1
PIERZWIILE], LS (RS R M AL S KA 2 T
A, A% T B, AN TR RaR R A BT
DL A SRR AT A R, TR r & A, o
1BRSEA T RINEE s, Bl T TR R 22 RS ke,
N TR AR R M i 1 JES T S TR o F A 4y
L AHZHEAE TR, B HIAEARIEH LR o
4.3 ZNi5 E i T B A A PR IE I

TR HIoWT TR, By T 2RI R 2 5h,
R HERRIE T, THEESEmEE, HlE i 4EiEsR
W&, EHTIREEE R A, X E i S R
FIRGULLLTE, AN TGS B s s A A T, ik
& T 2SI, s bR 2= AR T 45 bt 2
I, TERCR] T HEE AR SR R A5 . RINR S R S0 -
FF - SR = TC RSB AIR, R “HK RS
SEIRAFE" RN ERESHZARE &, FEEE
SCORBERRHRE T HANEW, ME kRN, ATH
BERTIRIEAN AT B HERE, MIEIRFILEWIRNEER
JE, JHHEE BT =,

HHREE TSI 2 IR EdER A DU B R E S 0
B, NTERErTMI& T, 4eiBidst. TliRE SR
BE BRSO RIR, Fas A G ey S R sl s
EENZS, Bhamd T H280 TR Bt EE, AiH

=

51



TIRNMERARREE - 5£02%5 - F01H - 2026 £ 01 A

B R CHR “HEE” “REET R F
ANRTRES R HIR R, I ELAREE DI 4TS &
PRIFOHESIE, DU N U BTE R R . AR
EHGA ] S5R (L7 SIRRES &, Mot B O B AR ok SR AR
28, Y 2R BREER, A TR RE R AR+ /Y
TZhERA, THEANRAEE RIS A ARG L 2,
ERR G ERR, KM R— R G RER R E R
Tto
4.4 St E 5B S E B SERHS BT

TEAC T AP XM G R e FLEE R IR Tl
Yreh, RIS AT YSER T A FEEDU e
TORERHE, REIMMET I EN SIS,
HILAERASERIITTERET), RIS AR
S R BRI N RS AL H I B SRR, 1R
MESLE AL T Bend T 2R G R LU U B R A B
FEH TR IVESR . BT BSOS S DR R A n] AR
Hr— GRS IR RS I CIT RN o

NG BN BRI N TR SR BRI A B & m el
DGR, AT REGEREE . TR WP,
SIS WrIRZ N RIS, SR TR B ERe < Aitts
W, A BRI SE & R B TR R EA R
R, XS TB M S ORSE R SE N b, — BB EERE
WSS Rl SRR ALK, R ATER T 2R i
RECIREI BN 2268, BN BATRE AN
BRI ERLEE T RIS AR IR R X, XA
B5IE T RS T2AMR . RSSO LE BB
PEHER, SRR T CERHBRRAN. RLHISE . IR AOFHER
12516l

SRR Rl R AR, HRErEATR D |
IO A ERRRA], HAEA)IZm 2R —
Bz AERETIREE, TR, BE: STROR SRR Y
DL, XIWHoRKgEE T —M “BdEAzh, BAE)" roms
PDHRIVIEABLE], 2 TAAEAMGE T H 5 i T8dER I
SEEER, I H RIS G AERSEL, FRaneR T,
bRk S, ISARE T B R AR e R
BRL, HEE NRAES ST IRk BAEE R

52

IREUE— ERREAENGS, VSR T AR
Peamisd, ZFAMAL RTIE T e R Aa LS 2 W i B O B
IR, A AL AE SRS LU SRS T B AL,
B VR R T AEREE IR FOESFEE, C Mg
FE R SEN BREREA, FEEPSTIME, ST AR
R, EEFTEH—MER LR LR S T40E.
25 P S = ) v e 1 AR
DS ERNB IR ERE fa, TR T — R i 2e
fa, RN “EEE + R, EXFZRGE, D5
PBTRBRSCI DU 22t B IIN A EB RERS PR HR L)
ZALREITRmE R, AR RR D T TA T R FRLUORAT
TEREARINE AR BE A IRIRT, RN TSl BEIX I
BREIZWr AR . AKRBEE 5G. AIETHEDU AL
BB, ZIDFRNERE B 2w e Dl iR LN
[ by Sy A [ e TR S E i N sl
5 Z5iE
N TR TR BRI 2 W R, SCBL T
MEABREA], BATHG BRI 285 R T . £
BSEOER A R — R IR, REE Y SRR
BIREEE, FNREREE ] R AR R, WS E SO
SECIRBRELI S e . A0k, S AN T RRE SN |
Ber A ERORHIR RS, (b D& s rknaa e &=
1o, FIBEHEERIY B, A T TS A R IR SR R
R,
S 3k
[1] EEF IR R % N T ERER RN SR E S
A& (7] R EIFURE, 2025, (25): 78-81+85.
[2] ZEER. AL THUOIER ST R A CRIRBARFRAE [J]. KARFRiE
1k, 2025, (16): 28-30
31 FEH TSR IR IR T &AL ay IR ST (1]
T T, 2025, (22): 140-142
[4] ZR4E55. AL T n] SEE T SR EERIS T (0], R EA
HFE TR SR, 2025, 45 (14): 78-80.
[51 MEAE. N TERESH TR SHE LSRG B EE
PRIY [0 AL TAEFE, 2020, (26): 19-20



TRIMERARE - £ 02% - £ 0141 - 2026 £01 A

Application analysis of repair technology for the middle
groove of scraper conveyor

Zhongli Ai
Liaoning Coal Machinery Equipment Manufacturing (Group) Co., Ltd., Tieling, Liaoning 112000, China

Abstract

As the core component of scraper conveyors, the central slot’s wear and failure directly impact operational efficiency and equipment
lifespan. This analysis systematically explores four mainstream repair reinforcement technologies based on structural analysis and
failure mechanisms. Laser cladding technology, characterized by high precision, low deformation, and superior coating performance,
is suitable for precision areas such as chain tracks. Automated wear-resistant overlay welding, with its high efficiency and cost-
effectiveness, serves as the primary solution for large-area repairs. High-performance composite liner embedding technology
provides a modular protection solution that eliminates thermal input and enables rapid replacement. Plasma cladding technology
strikes a balance between efficiency and cost, making it ideal for thick-layer repairs. The selection of these technologies requires
comprehensive decision-making based on wear patterns, cost considerations, and operational conditions, playing a significant role in
advancing intelligent remanufacturing of mining equipment and implementing green circular economy development.

Keywords
scraper conveyor; central trough; wear failure; laser cladding
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Exploration of the Three in One Training Model for High
Skilled Talents in Nuclear Power Maintenance and Inspection:
Skills, Safety, and Nuclear Culture

Xiao Jiang
China Nuclear Industry Second and Third Construction Co., Ltd., Shenzhen, Guangdong, 518120, China

Abstract

Against the backdrop of the “dual carbon” goal and the continuous promotion of energy structure transformation, nuclear power, as an
important clean base load energy, has put forward higher requirements for highly skilled maintenance personnel for its safe and stable
operation. The nuclear power inspection and maintenance operations have significant characteristics such as technical complexity,
highly concentrated risks, and strict procedural constraints. The talent training model based solely on operational skills is no longer
suitable for the practical needs of nuclear safety management for “zero errors and zero tolerance”. In response to the problem of the
disconnect between skill training, safety education, and nuclear culture cultivation in the existing training system, this study believes
that embedding safety requirements into the skill training process and internalizing behavior through nuclear safety culture guidance
can help improve the standardization of operation, consistency of safety behavior, and risk prevention and control capabilities of
maintenance personnel. This model provides a systematic and scalable practical path for the cultivation of highly skilled personnel in
nuclear power maintenance and repair, and has important theoretical value and practical significance for improving the safety level of
nuclear power operation.

Keywords
nuclear power inspection and maintenance; High skilled talents; Trinity training model; Safety literacy
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Research on Technical Path and Risk Classification of Soil
Pollution Hazard Investigation in Construction Land

Xiaomei Ma

Xinjiang Environmental Protection Group Environmental Testing Technology Co., Ltd., Urumgqi, Xinjiang, 830001,
China

Abstract

Soil contamination on construction land is directly related to the safe utilization of land resources and the sustainable development
of cities,and conducting systematic investigations of soil pollution hazards and risk classification studies is of significant
practical importance.Focusing on potential soil environmental risks arising during the redevelopment and land-use conversion of
construction land,a technical pathway system centered on hazard identification,investigation and verification,and risk determination
is established,which helps enhance the foresight and scientific basis of pollution prevention and control.By integrating historical
land-use information,current survey data,and environmental monitoring results,the types and spatial distribution characteristics of
soil pollution hazards on construction land are systematically identified.On this basis,a risk classification evaluation framework is
developed to achieve differentiated assessment of contamination risk levels across different land parcels.

Keywords
construction land;soil contamination;hazard investigation;risk classification;technical pathway
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Engineering Practice Analysis of Turbine Shaft Alignment
and Maintenance Quality Control

Baoyan Shan
Datang Qitaihe Power Generation Co., Ltd., Qitaihe, Heilongjiang, 154600, China

Abstract

Shaft alignment and maintenance quality control are key components for ensuring the safe and efficient operation of turbine units.
The level of engineering practice in this area directly affects equipment reliability and economic benefits. Currently, within the
industry, there are still many practical operational challenges, such as unreasonable benchmark selection, insufficient measurement
accuracy, and non-standard maintenance procedures. These challenges restrict the improvement of unit operation quality. This paper
takes engineering practice scenarios as the starting point, systematically reviews common issues in shaft alignment and maintenance
quality control, and proposes targeted scientific management strategies to form a comprehensive, precise control plan. This provides
technical support for on-site maintenance operations and helps enhance the operational stability and service life of turbine units.

Keywords
Turbine; Shaft alignment; Maintenance quality
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Analysis of the Causes of Steam Turbine Vibration in Thermal
Power Units and Engineering Countermeasures

Chunlong Tian
Datang Qitaihe Power Generation Co., Ltd., Qitaihe, Heilongjiang, 154600, China

Abstract

As the core of production operation in the power system, steam turbines and their units directly affect the generating capacity and
overall operation level of the units. However, during actual production, abnormal vibration of steam turbines is a common and
significant issue that impacts operation. Once vibrations exceed permissible limits, it not only reduces the operational stability
and generation efficiency of thermal power units but also can cause serious equipment damage, leading to load reduction or even
shutdown of the units, thereby directly affecting the normal power supply of the system. At the same time, reduced power supply
reliability also has a considerable impact on social production and residents’ daily lives, resulting in increasing operating costs and a
significant decline in economic efficiency. Therefore, analyzing the issue of abnormal steam turbine vibrations is of great importance.
By thoroughly examining the vibration mechanisms, accurately identifying key causes, and implementing effective engineering
control measures, it is possible to enhance the operational safety of steam turbines and ensure the long-term, stable operation of
thermal power units.

Keywords
Thermal Power Unit; Causes of Steam Turbine Vibration; Engineering Countermeasures
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Research on Key Technologies for Quality Control of Mechanical
and Electrical Installation Engineering in Municipal Wastewater
Treatment Plants

Jibin Shao
Shouchuang Aihua (Tianjin) Municipal Environmental Engineering Co., Ltd., Tianjin, 300000, China

Abstract

Against the backdrop of the continuous development of urban sewage treatment facilities towards scale, intensification, and
intelligence, the quality of mechanical and electrical installation engineering has become an important factor restricting the stable
operation and treatment efficiency of sewage treatment plants. Compared to civil engineering, the mechanical and electrical system of
municipal sewage treatment plants has the characteristics of multiple equipment types, strong cross disciplinary expertise, complex
operating environment, and high coupling with process flow. Especially at the level of electrical and automation systems, higher
requirements are put forward for installation accuracy, system coordination, and commissioning quality. Research has shown that
by strengthening design disclosure and installation planning, optimizing the installation process of electrical and automatic control
systems, improving the debugging and verification mechanism, and constructing a full process quality control system, the quality
level of mechanical and electrical installation engineering in municipal sewage treatment plants can be significantly improved,
providing strong guarantees for the safe, stable, and efficient operation of sewage treatment facilities.

Keywords
municipal sewage treatment plant; Mechanical and electrical installation engineering; Quality Control; Electrical self-control; system
debugging
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Research on the Path of Intelligent Upgrading of Highway
Mechanical and Electrical Systems Empowered by Mechatronics
Technology

Wei Suo
Xinjiang Jiaoke Information Development Co., Ltd., Urumgqi, Xinjiang, 830000, China

Abstract

Under the background of the convergence of the strategy of building a strong transportation nation and the digital China strategy,
the intelligent upgrade of highway electromechanical systems has become a core issue in industry development. Mechatronics
technology, through the deep integration of the closed loop of “perception-decision-execution,” provides a key technical path to
solve the dilemma of traditional system silos and improve the overall efficiency of the road network. This paper first elucidates
the irreplaceable core value of this technology in achieving system integration, collaboration, and autonomous intelligence. It then
analyzes the two major practical bottlenecks of insufficient integration and non-uniform standards in current electromechanical
systems. Finally, it systematically proposes a specific intelligent upgrade path driven by mechatronics technology from four
dimensions: reconstructing system architecture, deepening perception integration, forging decision-making centers, and weaving
dense collaborative networks.

Keywords
mechatronics; highway electromechanical system; system integration
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Research on the Control System of Four-bar Grab Door
Seat Machine in Port

Helong Wang Kewei Wei
Henan Weihua Heavy Machinery Co., Ltd., Xinxiang, Henan, 453400, China

Abstract

This paper provides an in-depth analysis of the electromechanical control system for four-bar gantry cranes, focusing on its main
mechanism components, electrical control system configuration, equipment control modes, and communication network architecture.
The main mechanism section elaborates on the functions of support mechanisms, opening/closing mechanisms, luffing mechanisms,
slewing mechanisms, and trolley mechanisms, establishing the foundation for system optimization. Regarding the electrical
control system configuration, it details the high-voltage power supply, low-voltage electrical room, operator cab, and gantry beam
compartment, emphasizing the importance of coordinated operations across these components. The equipment control modes
section thoroughly examines single-support control modes, single-opening/closing control modes, hook mode control methods, grab
mode control methods, and trolley control modes, proposing corresponding optimization strategies. The communication network
architecture section clarifies the communication relationships between the PLC master station, frequency converters, and sub-stations,
supporting real-time monitoring and fault diagnosis. This study provides a scientific basis for optimizing control systems in port four-
bar gantry cranes, offering significant implications for enhancing port operational efficiency.

Keywords
grab door station; control mode; PLC; frequency drive

B F I ZE AT SH T BE A= ) R e ht 32
T&ak BATEL
(e DA ABRAT], HIE - RS 453400

=

AL EBIEA ] ENEIERAARREITFTRANRT, EEOW T L EIMMARI S, LR AGERE, &R VARE AR
KRM, EENMIS, F@MEART LHMNM, TANM, TR, DM R ENMG LSRR, AiEd R 50
MACRAET K, BERARI TG, NBT AL BRI KERAEIHS. SAMEIRSF TR LIS LR
P, FRIAT BRI TR, EEEREXI S, BASR T L FER DX AR DX, B4
BEX TR 7 RN, WX T oL d 7 KRR K F 424 LUK, T30 E T AR 69 Rmk . B & 235, fRAT
TPLCESE LA TIME , FahXRag@il kR, HRANENREFAELBRBET L5, AR AB o wEFINFE
WAL W R LRI T A 2ARIE, sSTRAB o F ks E A BRME L,

K
ISR =X PLC; RHIRFH

1517 2 EHAEM

VU THERLIE A B DR IR Ok s, HLARLER VU R AR R -
AR E R AR 5 e ASCRETIUEM SR (LR )
(BRI AGERHERIFE N 5%, ARG AL FFHARUE (TR )

B ASICE IR OB S, BEAREIL AN (VRN )
SYr R IS [k ( TIEYLRS )
AU IR 2 B ST VU] JEE AL R 28 2 s ol S

3 KRENM (FET/ENH)

L
LR TRI—#sy, FEEETRE. %
CEEEAT 6% (1989-) , 5, PETESON, A phypmpl wresm . N2 S,

&, Tielh, MBEUZEAITR. STRFINZZER N BT} b p R SR il BRI,

NITEIITTIE

74



TIRNMERARREE - 5£02%5 - F01H - 2026 £ 01 A

IR E T SRS R AT B A, RIS a2k
WO B e P M IS PR O B i o A TR I AT S
B, XANEI R TR SR U A

FEHAALFA :

T tathE TR, ISR,
T R AL R S AP AR R, F TR
BT, e i i % (] AC10KV HL S5,
AC10kv FHIE AC380V L PT DI FIEY N B ARG RITB T 2
KIDEMGEE, R R A T2 & E AT EHENL
- 10/0.4KV 25 [ gy B IR EMr, 7 (PO JEEA 4R (2
W, ATV LR, RESEITAIEREAEE Bl ARG
L,

FFAREGENL . FFAER . THAENeLsE S 4R

FF 22t R BN R S N IR PR AR 28,
P22 AR R E ST SRS PR A

R FT RSB AR, BRI MR 22 48R0
RPN, & RIS E =0 i, b
I AAIRES; B SR — PS> 0 i, JEiHI
SPARMEIRE, BIEIFEARZ /D, RIFEEEVEEI R,
T ESR; ERmE— I <, RS
AR, HIPRERESZREAAZ S, RN
Bl E DRI SE T accsmiigt, REHE TRFIRE,
IS Hsihl) R iR A A, IR, A FFEE022
2 T AR A XSG

THEHLIS:
AEN A E 2L EIFE AR AL . AR . AR |
Rl eSSl

ASMEAT AR IS HA S IR R I NN, FEiR & TR
RIS B A VB S R RRIE R N, e
BRIV

[

PIEHMEEG S —EREBRI (WE) . —ERE%
BEAL (PR ) [RIEEAHE . KHE  [lFeszhas 54k,

[ R AR S s R TR Lk, E2EH
TR TGRSR A, D ik TIRRRE.

REHH:

RN EZ A S RIE AL L KIEIREL  RZEflses |
REEETHA

REN RIS A EREN, BTIETIEN
1, AESEIER R AR ARSI, RARET
EREIAIEN, KN 2B,

4 BIERGRE
DU AR LR AR A AL B A AR T

4.1 BEHBERESRS
FEES: hFEAER R AR ) | REFFEAE.

SRR DO RSP NTFR R, Fln.
WU ZENBRBH . KRIRETER A5

-Jp1
wEER

w2
R0l 3
=Jn2
kR P R
)% 3
~10001 £ 3 LA L TR A 4 A L UL
et i A
' 10208 108.08
;= v
4.2 RIEBRSERRS

FEAS, RERJEE. PLCIEIiE. CMS a8 (44
SIS AS ) « R/ KGEAIRANE (T SR
KRENIIEBIANENE, BXRFEBETAETENI, Brlltiskes
VHRFRIRZEN A AL FASTERED, A Bkes H TSl
M S RKEN LY FEZ TR, WrlAKENRERIE AR 3E
FASHERE) ) FRAIZESERANE . ASiEASORANE . MIELEs
FORADIE . FARZE g . SRS, MRS . 1BV A%,
4.3 AIHLEE S

A=A E (& ERES) « AIWLERIHE (%
HIEHAGEEIE) . FENUNIRIIAS: . 1IBFEHAZK . &5
RS,

4.4 1RRCEHS

KEFFEHBIE ., RERFERET M. cARPA
8. INTHEB RS
5 & & HE

BRSPS LR

FRTF A TR

R Tt 2

P T =

KPS TR

KRR T Iz s .

ST T, i T N ERsh &
YHF GEEFF) 24, DEFEHUEIUS)E. L THEAER,
YA UESIER AT 35 R RIS s i), AT
FEEM AR, R AT DL N A T PRt i AR A
TR E M, AR AT DL FIBITA E

TR AR T, i T N ERsh &
TFAES, (TR DshiE, b THshVER, TFAPE
AER AT 3R R A s ], A T HE i

75



TIRNMERARREE - 5£02%5 - F01H - 2026 £ 01 A

BREE, RERIRT DA N 24 T S A AN A e )
FUENE, FIRTAA] LG B THAE o

BRI 2, AU IR SR A SR T ]
PUSINE AP EIT, A T RIED R SR AR 2
— 2, R SR A LR R F D R T DS
HITA, (HEBERERE N AR LA, 55—
M ENIRADHBLIRRNT, FEMBLC TR A 4 24
i, Mgt el Skt R TR R,
S8 UK v, MR EEEDREGEIN, SR
BE, NSNS AU Dud e 4 HRINZZER
HIZ AR, ERESHNBENR . Frbtee R L
Harm et s ERE, APRHESIIREDTT A SOh SR
KRB, TR BB s, ARG @i
RSB A 2SR, Rtk a(E ST PANAESRE)
AR EEETHORE, @i ple AR E mdda A,
TIFEIMEAL, LT PN D REE AL EREE SRR 1R
B HITAWUIAEE S SR EEZ ER TRETEE
ey, DFEREshEL ple R T AW UEER S Rs T 7048
[N

PR AR O3, AR AT A
TOAAARS, RIMEZESCR ULt Rz T, E
Bz EEEORE S, FEGIRGU IO, B
KECH + WRIT PN s rT, SERIT AL RE R
AEfT, i E SR USRI AW A2 s T A E T A RE
e B ahlE.

BARSIEIERE, B TXE@EI IS TENgRES, A
AR A FIEDR I TIeAR, et TrEMIN
PIAICTTR, YRFRIA AR B ST AT I R 2248
TR TIPS SN e e G I RS E, HE T
AGtilx, ZRMEILERE, MSHE eSS Es, &
A S EE S O EHA TSN . T HMRIAETE
BRGNS RS T & DA ISR T TR IR
B, B, ks, R RTINSz

BER bz, TESZRAUREEASD, TP E
SHETFATTAE, ISP TIEhE, T
HUEBREN T, REIREERETT R, S TR
RIFEE RIS BT EhtE, TFHERIT A5, (RISZRAL
TSI NG FRYEIT 75 TR S A BROR (G B 22 (B RZ 2L
EEE) , B, ISHHSEEhlE, AR T
FIET, BEMSHERIT A5, S5t AREIIRERE
e =2, M ERE, ERETITAEE, 5]
T3 AMIFN BT U A 5304 + TR ETHEHT,
b T BB 175 2 SR ATEE T LR RE S R A
TR, mHd TR, Sd i ENRE SR
(8, W EEEIAET RS EENIR, 51ADREERETISCR |
ARZADIR il IEP S A I e [ B RRVIC ST 27 S W ]| i wvf

76

WP A PRES S} ETHERh R R LT HEH IR DL,
PR EPRE—FEHMRE, SOmUaiNecss HFREIHIT
PRI L2 52 T/ N2 20% ZeA5 MBS Pl SCRFATLAANIT
PN R RG2S B A RS, SRR I AE R S
RECE MR T T, (REZ MO T A
K, RzFE, (BTSN T st 1
HIUETTEZ VIS0, FHRIESOUE A ERTTER. ) 1
S EEEETT TORIA ERrR A AR A E TR

6 = RS T & 424

DU BEAT Rl AR S T 45 2K
HRIEEENL PLC i8IS 2R A TAEET -

PLC 15N ple ik - ZFF / KZEA s

PLC 0 oo Fri s

PLC i woorememoemeemeoees Al AR

PLC i wommmememeemeoeeee By

PLC S0 wommmeoeoeooeeeeeeee HURATRESBIIE ple T3

o O R A= ple Tl

PLC Ed oo FHLUBE G HMI T34

PLC 0 —eomeommemecmmeceeees N2 R 2% T

L Gl RN — He 1R

PLC S0 eromemmrcerceeemeeeee HIRAE 2 DORE X

PLC 0 woomoememeomee oo B HAE 2 BRI
7 45iE

LE bR, ASCEISEH O VU ERFTH T EHUR H R 5
JERTFRAIIG, RGER T HENIGLARA D . B RRi
B EEEEE DB NS0 i TS
Ky, TR . 2SN (AR T e S B4
#sgy, B T SR DR P SIRESTER, AfEElR
SPLICEROE TIRSER IR AL . RIS ASRCE T, &
AR T R By . RSB EINLER S
DAK IR G RO R KRR, SR T EAB PR LA %
ERAEB T EENE,

IR IR, BRI TSR LU
BIF Pz T o, el Toush s, bk



TIRNMERARREE - 5£02%5 - F01H - 2026 £ 01 A

BRUEEH MDY s i MRUY SN = Op A (e N[ ER i)
RESATESHIZESK, St TR R AL RS, Rl B i
PR AR TP E R AP is (T SR B TR,
CRTIERDS LA T MR R A i A5, A%
R TR RIS, TERTT TR IR AR
72y S o7 NS A8 75 1O S 51 i e 2 e RS
BOARET T REARARNT, BHRA T PLC WSS & ANEE . Tl
ZIMRETR R, ARG LI A St Ta
o

ASWIFFE R BN i 1 DU AT IR R ) A
ML OE TR, A RZER A MR RIS OE T
BaE75, Kok, BEEEOIELTRIAE AR
R, DU TEEALzsH A Ge i g 23k, an

EREMKCEIET . RERERIIE— PRI VRl 2 e () 3

wE, th, RSN R EISGX ST RS, w5 | A Sk

P HIEIERIR RGO, AU b R SeERE, HESE DAL

MRIAITE NN, B RERIAR T A R o

% 30k

[1] Z=te. ARSRAREhEE ARLE RS U R A9 R (3], AIUAR TR,
2022, 58(3): 123-130

[2] kA, PLCESHIAE TEER S AL A B IR 9E 0], Sl
T, 2021, 45(7): 45-49.

[3] Bioi. dIHUMCERIS A4 AL SEIE[I]. HPIERE T, 2020, 35(2):
78-82.

[4]  XIUfF. PUEERF TEEAL il AR R 4 SR AT 0], f A%,
2019, 49(11): 56-60

77



TRIMERARE - £ 02% - £ 0141 - 2026 £01 A

Research on Installation Tools of Bird Repellent Based on
Robot Live Working

Shaohui An Xianfei Liu Kai Zhang Tao Li Lipeng Duan
State Grid Tianjin Chengnan Company, Tianjin, 300000, China

Abstract

Bird nesting on 10kV transmission lines not only causes power line failures but also poses risks to the birds themselves. Therefore,
bird repelling measures for 10kV overhead lines are particularly crucial. To address the needs of bolt-type bird repeller installation
and the promotion of live-line operation robots for distribution networks, this study drew inspiration from rendezvous and docking
processes and conical rod-type space rendezvous mechanisms. Through experimental testing and field investigations, a development
plan was formulated, resulting in the creation of a robot-based live-line operation tool for installing bird repellers. From 2024 to 2025,
the robot successfully completed 90 live-line operations equipped with these repellers. This research not only enables the installation
of traditional bolt-type bird repellers on distribution network robots, saving labor while expanding their operational capabilities, but
also improves working conditions for live-line operators, enhancing both efficiency and safety standards.

Keywords
robot; live-line work; bird deterrent; installation tool
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Research and Implementation of Intelligent Operation and
Maintenance Control System for Ball Mill and Crusher Based
on PL.C

Yanbo Zhao
Luoyang Kawen Automation Equipment Co., Ltd., Luoyang, Henan, 471000, China

Abstract

This study focuses on the high-load operating conditions of ball mills and crushers in industrial production and develops an
intelligent operation and maintenance system based on PLC control technology.The system enables real-time perception of equipment
status,identification of operating conditions,and coordinated regulation across units.By continuously collecting key parameters and
performing logical assessments,the system can issue early warnings at the onset of abnormal trends and automatically execute safety
interlocks when necessary,thereby reducing downtime caused by equipment failures.The research establishes a systematic framework
covering control architecture design,signal interface configuration,and data-processing procedures,promoting a shift in equipment
maintenance from experience-based management to a data-driven mode.

Keywords
PLC:;ball mill;crusher;intelligent operation and maintenance;control system
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