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Application of electrical automation technology in industrial
production process control discusses

Yao Zhao
Puyang Technician College, Puyang, Henan, 457000, China

Abstract

With the continuous development of modern industrial production technology, electrical automation technology is used in more
and more applications in industrial production process control. This paper analyzes the characteristics and advantages of electrical
automation technology. Taking the speed control, temperature control and pressure management of the production line as examples,
the specific application of electrical automation technology is described in detail. The practice shows that the application of electrical
automation technology makes the production process more stable, rapidly improves the production efficiency, and effectively
improves the product quality, and reduces the labor intensity of workers. And the outstanding role of electrical automation technology
in promoting the intelligence and digitalization of all industrial links is discussed. In addition, it also puts forward the new trend
and research direction of the development of electrical automation technology in the future, which has important reference value for
promoting the modernization and intelligence of industrial production.

Keywords
electrical automation technology; industrial production process control; production efficiency; product quality; industry intelligence
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The equivalent model of memristor and its application in
high order active filter circuit

Chen Bohua Tian Yukun Dong Jia
Tianjin University of Technology and Education, Tianjin, 300350, China

Abstract

To address challenges in physical fabrication of memristors and design/performance optimization of memristor-based filter circuits,
this study employs a comprehensive approach integrating theoretical analysis, model development, simulation, and experimental
validation. The research focuses on three key aspects: equivalent circuit design for memristors, active high-pass filter circuits
utilizing memristors, and programmability enhancement of memristors. Two types of equivalent circuits—single-ended grounded
and universal configurations—are designed to simulate fundamental memristor electrical characteristics. Additionally, first-order,
second-order, and fourth-order active high-pass filter circuits are constructed to evaluate their filtering performance across different
orders. Results demonstrate that the proposed equivalent circuits effectively replace traditional memristors, with higher-order filters
exhibiting superior performance. Notably, the cutoff frequency can be dynamically adjusted by modifying the memristor resistance
value. These findings establish memristors as promising candidates for filter circuit applications, providing a practical solution to
design challenges in memristor-based filter circuits.

Keywords
memristor; equivalent circuit; filter circuit; cutoff frequency; programmability
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Discussion on collaborative installation method of prefabri-
cated electromechanical equipment in sewage plants based on
BIM technology

Lin Li Yan Gao Haibo Yu Lei Zhao Mingyi Zhang

Hebei Construction Investment Engineering Construction Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract

The construction and management of wastewater treatment facility systems in wastewater treatment plants face numerous challenges,
such as insufficient visual clarity of two-dimensional design drawings, high rework rates in equipment installation, and inconvenient
operation and management. Therefore, the practical application management technology for prefabricated electromechanical
equipment in wastewater plants urgently needs improvement. This article discusses the collaborative installation method of
equipment, leveraging Building Information Modeling (BIM) technology and digital prefabricated electromechanical equipment
collaborative installation technology. It delves into various aspects such as core technology configuration, platform expansion,
innovative highlights of installation methods, and technical benefit indicators, aiming to comprehensively enhance the overall
production and operation level of wastewater plant equipment.

Keywords
BIM technology; wastewater treatment plant; prefabricated electromechanical equipment; collaborative installation method; technical
benefit indicators
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Improvement and innovation of surface treatment technology
of special paper

Kuangrong Xu
Kingdecor (Zhejiang) C., Ltd., Quzhou, Zhejian, 324022, China

Abstract

With the continuous expansion of specialty paper applications, surface treatment technology has become a critical factor in enhancing
product performance. This paper systematically explores improvement and innovation pathways for specialty paper surface
treatment technologies, focusing on two key aspects: optimization of traditional processes and functional coating development. By
refining conventional techniques such as coating, calendering, and sizing, the physical properties and surface uniformity of paper
are significantly improved. Additionally, functional coatings with water/oil resistance, antibacterial preservation, and conductive
responsiveness are introduced to broaden application scenarios. Through equipment upgrades and process adaptability optimization,
this research promotes the advancement of surface treatment technologies toward intelligent and efficient development.

Keywords
special paper;surface treatment technology; functional coating
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Reliability and Safety Analysis in Fuze Process Design

Shaoping Wang Chengguang Guo

Xi’an Institute of Mechanical and Electrical Information Technology, Xi’an, Shaanxi, 710065, China

Abstract

Fuze is an important component of ammunition systems, and its stability directly affects the success rate of weapon launch and
operational safety. Under complex battlefield conditions, fuses must be able to be used accurately and reliably under predetermined
conditions, and safety accidents caused by accidental triggering must be avoided. Therefore, conducting systematic reliability
and safety research on it is not only related to combat effectiveness, but also crucial for ensuring personnel safety and preventing
secondary injuries. In this context, this article provides an overview of the foundation of fuse and fuse process design, explores the
reliability and safety in fuse process design, proposes a collaborative analysis and optimization strategy for reliability and safety, and
conducts case analysis and application research, aiming to provide written reference and inspiration for relevant designers.

Keywords
Fuse process design; Reliability; safety
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Study on the shortening effect of light curing 3D printing
mold on sample making cycle

Tingfeng Cai
Ligiang Precision Hardware (Dongguan) Co., Ltd., Dongguan, Guangdong, 523000, China

Abstract

With the continuous enhancement of manufacturing demands for product development cycles and flexible production capabilities, the
application value of rapid prototyping technology in prototype and mold manufacturing has become increasingly prominent. Light-
curing 3D printing technologies (SLA/DLP, etc.) are gaining widespread adoption in mold manufacturing due to their advantages
such as high forming accuracy, rapid production of complex structures, and advanced automation. This paper systematically explores
the mechanism and practical effectiveness of light-curing 3D printing molds in shortening prototype production cycles through
their design and application. Starting with a comparison between traditional molds and the structural characteristics of molds, this
article analyzes multiple advantages of light-curing 3D printing molds in prototype processing, including integrated efficiency,
assembly flexibility, process simplification, and multi-iteration support capabilities, using typical production cases. Based on a full-
cycle decomposition of prototype design, mold manufacturing, debugging, and production processes, this study proposes the impact
pathways of light-curing 3D printing molds on prototype development efficiency.

Keywords
light curing 3D printing; mold line; sample making; manufacturing cycle; rapid prototyping
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Design and Implementation of Electrical Safety Protection
System in Industrial Automation Production Line

Zihui Yuan
Guangxi Occupational Safety Technology Development Co., Ltd., Nanning, Guangxi, 530000, China

Abstract

The widespread application of industrial automation production lines has promoted the continuous improvement of production
efficiency, but the accompanying electrical safety issues have become increasingly prominent. It is urgent to build a scientific and
comprehensive protection system to ensure the safety of equipment and personnel. This article focuses on the characteristics of
electrical safety risks in the industrial automation environment, systematically analyzes the necessity and technical points of safety
protection system design, and focuses on the configuration of overload protection, grounding measures, electromagnetic protection,
and control system safety logic. By building a protective system that covers the entire process of design, construction, operation,
and maintenance, the reliability and stability of automated equipment operation can be improved. The article further proposes a
monitoring and emergency response mechanism in the operation of the system, providing a feasible path for enterprises to implement
electrical safety management.

Keywords
industrial automation; Electrical safety; Protection system; Control logic; Operation and maintenance
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Consideration on the application of automation technology in
coal mine electromechanical transportation system

Jian Liu
Shandong Energy New Mine Group Great Wall No.6 Mine, Ordos, Inner Mongolia, 016200, China

Abstract

With the rapid development of the coal industry, there has been a growing demand for automation technology in coal mine
electromechanical transportation systems. This study explores the application of automation technology in such systems and analyzes
its critical role in enhancing mine safety and transportation efficiency. The research demonstrates that implementing real-time
monitoring technologies and intelligent control systems can significantly optimize material flow and personnel scheduling within
mines, reduce accident rates, and improve production efficiency. Furthermore, the study emphasizes that automation integration
should be implemented concurrently with miner safety training and system maintenance to ensure effective operation and worker
safety. This research provides theoretical foundations and practical strategies for automating electromechanical transportation systems
in coal mining, contributing to the modernization of this industry.

Keywords
coal mine electromechanical transportation system; automation technology; safety and efficiency improvement
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Application of JMatPro in the Process Design of 45 Steel
Hot Rolled Rod

Jiarong Liu Shuxin Tian

Tianjin Iron and Steel Group, Tianjin, 300301, China

Abstract

Analyze 45 # steel using the metal material phase diagram and performance calculation software JMatPro. The equilibrium phase
composition, undercooled austenite isothermal transformation curve (TTT), undercooled austenite continuous transformation curve
(CCT), and TTA diagram describing time, temperature, and degree of austenitization during the austenitization heating process of
45 steel were calculated through software. The liquid phase temperature of hypoeutectoid steel 45 is 1493°C, and the temperature
at which high-temperature ferrite begins to precipitate is below 1493°C. When the temperature drops to 1480 °C, the first drop of
liquid phase transforms into austenite at a temperature between 1480 °C and 1415 °C. The liquid phase continuously transforms into
austenite, and the liquid phase composition decreases continuously. When the austenite content increases to the solid phase line at
1415 °C, all the liquid phase alloys used transform into austenite without undergoing phase transformation. The solubility of carbon
in austenite decreases at 774°C, and the austenite begins to transform into ferrite. At temperatures between 774°C and 727°C, the
solubility of carbon in austenite gradually decreases, and ferrite will first eutectoid from austenite. When the temperature drops to
727°C, the remaining austenite undergoes eutectoid transformation into ferrite, pearlite, and a small amount of cementite. At 727°C
to room temperature, ferrite will precipitate from ferrite, and the final room temperature structure will be composed of ferrite and
cementite. Based on the simulation results, a rolling process for bar 45 steel was developed. After testing, the matrix structure
was found to be ferrite+pearlite, with a grain size of 8.5, a yield strength of = 375 MPa, a tensile strength of = 620 MPa, and an
elongation at break of = 15%.

Keywords
45 steel; Bar; Thermodynamics; Phase transition; JMatPro
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Autoclaved aerated concrete block strength inspection points
and quality control

Zhiguo Zhou

Wenshan Zhuang and Miao Autonomous Prefecture Institute of Inspection, Testing and Certification, Wenshan, Yunnan,
663000, China

Abstract

In the green development period of the construction industry, autoclaved aerated concrete block, as a new green wall material, has the
advantages of light weight, heat preservation and energy saving, and plays an important role in the strength of the project. Strength
performance is related to the structural safety and durability of the building, but there are problems such as large strength fluctuation
and unreasonable inspection methods in actual engineering. In this paper, the relevant points of the strength inspection of autoclaved
aerated concrete blocks are expounded, including: the preparation of specimens, the strength test methods, the factors affecting the
strength inspection, and finally the quality assurance measures are put forward from the aspects of actual raw material management,
block production, quality inspection and supervision, etc., so as to improve the strength stability of the blocks and provide technical
guarantee for the subsequent construction of the construction project.

Keywords
autoclaved aerated concrete block; strength test; quality control; specimen preparation; Construction

ZEMKBRIWREEVEESRREEE

i HE
SO PR Hia NI AERE, E - =R 321l 663000

ré

=

HESAT LG EE R, KR A RE L Af A —Fr 4 E 3T AR AT, BABA. R, PRSMNS, 1
HREEEEERER, BEAMRRELRINEANEHN T oFE NI, RERFRIREPHERELIR, EFTERE
FEFA, ALK A R ARG L3k R E ISR B AT T iR, 0. REES. RAKALRG XK. YaRkAEE
R F, RIGAEFRRMAEE, m3esltE, REBERTF 5 afRE T RERIEHE, RO RE~_RTN, hEs
B IAR A TR ARRIE,

KA
EREM S RE LA R MBI A4RE&; 2RI

15|18

W TR, BEFU TS TTREMR ISR TR,
AAC (ZEHMSTREE T IH ) (EA—FRm . (REEIHE
FE, WIS EmENRE. B,
FEESFA L B 23775 K8) AAC fiER, TERTRIR AR
BTt b SRR 20% B, (BEESSRRA . R A8
GERMPEREAE . SRR RE R, AAC Al H T
BB TSI, SEG™ PR AR (R
SiREE TR Y (GB/T11968-2020) FUZESK, mkederhiErE

[EEEN] BARE (1977-) , B, [k, PESEET
A, ERNE, SRTEN, MBI BN EMNL

BB,

EH TR U595 A S S5 R R SR AN
RltE, #3T AAC BIHUBEER G2, SRIb T AR T,
TEMFITERA S T A R . (N2 aE L E K,
2 ZEMSRE TR ERIEE SO
21 BEEREHAEKRK

P2 GB/T11968-2020, K 7% 1 IS iR st W 55 4
ALO~AL10 35 7 NS5 2, iR o SR Y5 Y 1.0MPa~
10.0MPa, AMIHAE ISR REAR FEDT RSB P LRSS
TPt e B MRPGRE & IME, (I~ mifaeEtt.
T#E%EH (B03-B08) SuEEMN AR, R
TihE. MR TPUERESLSN, ©F TREEESEE, v E
FER MBI ARSUEI . B—ANEPUENE, B RS HHT
FRMERE, TEFERHX R K A, X =" MEPR
FEAREARRE, SRR T B RERO R . (T TR R

29



HRIWERHAR - E02% - £ 034 - 2025 £ 07 A

ARSI TR IO (A, EENFELeN AT
T,
2.2 i HFHEXBIAT
221 EABA S RFm L

TR ERE R s ks R 6 B R %
BRI ER, SIEME—SF . [FA—HE . F—SR 0 L
WehEATEGE, I HAEREHLME IR S 2 R e B 3 R
REMREA, TR S RE S, BRI E g — RS
(100mm x 100mm x 100mm ) A, FE, P2
FEHITE + 2mm OB, DABRERASIGE SR Rt . 78
PRI RET, ERIATAE, By ERRER A
TR, B HEURmSE, XEEARERDON T, BN,
WIS U B . A a B, #h o (HisliE
W2k ARk, X, s E R TR OTER, e
A B T TR S MR ) e 1
222 KM LR

AR B R e R L R FRIEFRIP SRV IREE
(20+2) °C. FRHEE= 90%, FMHA/DT 28 K. JRIRE
EHERER, dEscdRRE . RENEES TR
MK, BRASSREHE: . SR AR TR e i SR B O 3R
WIS 2E, W T E e LR M, BEr] i
s, (EFHRACERE S, K. i5ERm, R
MRS U AR, DA Sh SR A vttt
2.2.3 5B JE MK Ty ik 5 RAFALE

(1) FrHsmEEI. HE o r TR B 25 A 0 iste
WL T, sl B 2 HilE (2.0+0.5) kN/s, SLOGHT, =
BRI AR S AT b T DAL R A P R r R
JE AU L T L TR R R T, PR R &2 038
5o fEINE AR, EEEIEINEREE, SR SRk
HRECNEL, BRI RS S, IR RS
Wotar, ST BRI BREE . M ERZ R D
IR/ OS2 R RSS2 LEREARRT , ki B 2 1A IE
W, IXFAREE R R, TEE TG, SHIER
FTR IG5 R

(2) BEEERGTE, mEHIETE, SE RN
CERP R AENE. DL 3 B g i i N BARSEIS E A 1% 4
WIERABRAE . 4 Bt PR B (5 5 P (O S S AR 2
20%, BRZIAAROEIERIES, nakE, RN EERER
SEIEIEARAGER . DL IR (E SR S E
FHZET 20%, HIZAREEEEE DK, REELK
BREIBERE, 2R TRk, N EEE TEREALE, DURIE
SR PEE ARG 8 R LS s ok 2% IS TR - B O B R A B

SHIMEXEMSBER T BENXBREAE

3.1 EMRBIRER M

3.1.1 B A #E 5 45 A A B bk
FETM B S A5 A OB & S M AR 58 A AZ 00 K

30

Fo FETMEHROL TSR, I EHR OV E S, —ETE
FIEFRP R AR N, A RRFEEh B S e T4,
HeomH R TR, MiERSEE (Si0,/Ca0 ) #22HI7E
2.0-25 1, FITHEFHECR AT ER, FETtmE. b
EHEHE S FEUKMCRIE S, RET AR S
BNF=Ad 2 R AAEER, BRI AN Shikh: P,
3.1.2 A 5AY FA4ER

KSR R TE I NS A L A A ) e B A
WoURs8ky; AimtEEmzE D, WS, SIUN, AF)
KERZRFNWET(ER; SEERaEtts, WSILR, S50
AL, BRI TR HA SRR, RIS
[, FEFINELIAY, S, SEsSfURETE
KATNE, MSTORENE, SE@LPRgEESL, &
REFLT, MImPERRISEET o
32 AT ZEFIZ M
321 BHHRALE

PEFEAI R L R E TR I S 54, Rk
HYRER FE 5 A MR RR e M v S S It Rt TR M Pt s P Y P
Ao, LB R, SPERERS SRR
AL, RERMPESERAEREEAR TS S, S RaBIb )
ey, AN ANBEFE St T, TSR A,
NI AR, SEmEA SRR, SRS E,
BEFUERTT S B Al AR et e AN S, HElasi, if
AR NS SEE . EiEER, FHERERRIER
R AHIE, DAY, SRR
322 RERPH E

ZEEFAP R EN RN EE T, EFRPdiEd,
TREE. . BHAEBESE NS, IR D R KR
HIREIFFNZREE, IREDDR. IAlasE, AKICRRARTE S, Tkt
FIARGEE D TERL, WIFERESAARFIEDK; RS, Kl
K, ADSAFERINEE = AR B IR U 73, BAETE
RO, =S | Bl . REEEEEESRS
SR, T 1.2MPa FE D3R 8-10h, A REf Rl sE e v,
SFEEAKI D, RIS @,
33 IMESIEHMERFN
3.3.1 FRERIRE YA

T A AR (e R B B S B 5 TR (O 77 isoRD
RIS, SRS I LS IO = K 55,
FEAHPIERNFRFLBR K ST e, s eSS EEs, ik
SRR, AR KK IIFEER n] fE S5 RN RIS
FERLTRS, W tafa e SR R TR 2 )
RPN PR A, PR ESTE, AR N R TR
FEHOPThREERT, e Saise Haiaeas, ™ E s
RIS R REFIA R RE /T
332 ST R

IR B R A HEROR IS th 2 S s R isfad
TR R TR . RSN, S EIPE Sk



HRIWERHAR - E02% - £ 034 - 2025 £ 07 A

PP A, WRPAWIS R, OIS NS, SRR A58
B MERCERET, AAHRHEROT, RIMERISEEAR,
SRS FEOAE, 1XFE, 2fERHTZRE IR, &
SyIE RN IR SE, (EWIZ e I AR 1= Fay R
i, BEEREINzEEh TR, AR SE (REd
2m) , PRIERIRAEER Ao R P A E, R ARIIER)
BRABEEVERER — N EE N

4 ZEMSIRE L WIREEEE R

4.1 [R#r iR SRk
4.1.1 2 LR M A I H] B

JEO RS A 7 il s 2 e A TR e = I PO o 6 A,
R A A = Sy R -S4 )W vy = 7ol Sl e EE DY = SN it
B SR E MRS IC PRI 1k . (B J5TH ,
MEREFM B 0 . ST B S . SRR
= (EEYERE ST, IE SRR, 515
TIEREMOMIEE | R TR AN A K i S (2
AT W S FEREITEYE, YRR .
IRIITEACERIESS . R ERAZURTS S8 G A B AT, R
EASHER R —EER BT, M4 TERERE A
4.1.2 A RIS A 22

BRI RE A T R EM B 52 . BEMEL
PR 8 G 5 SR R LR TENE, TDL X sk
Iy e, I BIER RN AZE SRR SR iE, Fhin.
FHEPREIE . REENEE, BRICEERRIER, S
HIRES B, DA AAE R e g T, H AR
s S K JERMPEHETE M e IEE, DS A
W IE RS EY, ST EM RGBS TR, it
WIERP R Gt R], RGN R, OGS, #AEHED
HORAESE, (EHIURERER, fei%sE— R B EE A
IR, Az RIRBGAN FOFE LS T AU 0E, [t 5
P T IE AR IR o
42 EFFTEREMLELR
4.2.1 ARBAC A RAZIE )

VO A P R R R R R T = () — B o $2 IR
B, AL UE, REFZREEEVIEST, HERE
A, Wl REPRE, PRI ) SRR, IR
Betl—— IS . AR, PhikukiE; AS—R
PRI PRI R NAREE, (RIS UIE—
RS, FEREIENRZE ;. WE— SR, REE oK
1bo FEHAAZMEHERE, REEHISE, o, &
Btz filshamiz B
422 F &G P A

A PR O RE S i T AN AR PR R R P . I
HONHEREL . PIEINL . 2RI E A E e R, K
EEEMEE, — HAEER ™, W R, B A

St “BEEb” AErTdees, WEshECE RS, BEREEEY)
EWL. AR AR AR E GRS B, JERE
Folb AR Z RIS IR IROYE R, i h IR 5 2
RYIEWLRTDLSERCEIE], PR IEIREEE , S22
M o DBRER LSRR, fEm BBk
4.3 FREKRNSKERENK
4.3.1 Z-E4 Ak 3R MR £

AL N R TR HI R R — e T Blas Tl
S Rk NG o B FERPEHGIG IR . IR IG IR
B g IS o FEAE P I R R st ] [ PR AL T
THE, SFME S SRR TR M i R IR 1
AP R IR . R R TR e
N EEFPRERGARUE AR . BEelE BEHEA
Gio MGG SR EE, TR AR,
AT 2B B IGRBHMRTE, T Rl — o — Mot
HI SRR,
432 migFE w5 8

BRI AT R A A BRIR DT, ISR
[E, SR INSIREEE I e S =T WU, BEN
FERM, FEE B SAIE s WG, B g%
TR BRI AL, B, B, 7
rlbiEE e, Ol s, fESERDEEFEMA
BT, WEERITWAIA TR, WERERL I TIAE
%, IR TR LEHE L B g i, TR
Vg, MES-MAb.

5 45i%

ZR NS U - R i PG AT T s vl e - S B
Wedtdr, SCEMURITREAIIELS . RN R R
SRR T L TR T T 5
JaA SR T, S FEESS RV BT RS, ok
AR, SEERITB; i B RN
PIER, B R TR TR
S 3k
[1] BRSNS s ) e AR e B S () g A 074

HIF&725,2024,34 (12) :163-165
[2] XMEEE, Tk, H 5, F 2R ISR B 4w 5 B A

PO 3 N O S R R sl 5 2 19 A IR B i, 2023,311

(03) :21-23.

[3]1 i, F Bk DG ZEE NSRBI o A I 75
TEWFST )5 FC,2024, (03 ) :16-19.DOT:10.16001/j.cnki. 1001-
6945.2024.03.006.

[4]  FHASRUESE (o IRRSE T B R Bk 22 =R e s (#)
[J]._E#gEERT,2023, (01) :4-6.

[5] RGAL SR CGRIENSIRE W) f1 (GRIEISIRE
T vEREREG T ) E R ARENTIR[I]. B A R F171,2022,20
(12) :76-78.

31



HRIWERAR -5 02% - £ 038 - 2025 F£ 07 A DOT: https://doi.org/10.12349/mit.v2i3.6620

The Application of Digital Twins in Intelligent Equipment
Manufacturing

Zhenfu Zhang

Zibo Industrial Economic Development Promotion Center, Zibo, Shandong, 255000, China

Abstract

This paper focuses on the application of digital twin technology in the field of intelligent equipment manufacturing, and deeply
explores its technical principles, application models and practical value. By analyzing the background and significance of the
integration of digital twins and intelligent equipment manufacturing, the core role of digital twins in product design, production
and manufacturing, operation and maintenance services and other links is revealed. The research finds that digital twin technology,
by constructing a virtual mapping model of physical entities, realizes real-time data interaction and dynamic simulation, which can
significantly improve the efficiency of equipment design, optimize the production process, and reduce operation and maintenance
costs. Moreover, solutions are proposed for the technical bottlenecks and data security issues existing in current applications. To
provide theoretical basis and practical reference for promoting the upgrading of the intelligent equipment manufacturing industry.

Keywords
Digital Twin Intelligent equipment manufacturing Full life cycle management Virtual simulation Industrial Internet
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Research on Surface Roughness Control Technology in Silicon
Material Processing

Xiaojuan Feng
Zhejiang Haina Semiconductor Co., Ltd., Quzhou, Zhejiang, 324300, China

Abstract

As the core foundation of microelectronic devices and optoelectronic components manufacturing, the surface roughness during
the processing of silicon materials directly affects the performance and yield of finished products. To meet the manufacturing
requirements of high-performance devices, controlling the microstructure of silicon material processing surfaces has become a key
technical step. This article focuses on the roughness issues that arise during the cutting, grinding, polishing, and other processing
stages of silicon materials. It systematically summarizes the core factors that affect surface quality, explores the application
mechanisms and effects of control paths such as ultra precision machining, chemical mechanical polishing, and laser assisted
technology, and compares and analyzes typical process technologies. By constructing a correlation model between roughness control
technology and terminal application performance, the balance relationship between control accuracy, processing efficiency, and
cost is pointed out, the bottlenecks in the current industrialization process are clarified, and the direction basis for future sustainable
development is proposed.

Keywords
silicon materials; Surface roughness; Ultra precision machining; Process optimization; Microscopic morphology control
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Safety management of storage and transportation of hazardous
chemicals in chemical enterprises

Jiakui Ding' Xian Qing’
1. Sichuan Guotai Min’an Safety and Environmental Protection Technology Service Co., Ltd., Chengdu, Sichuan,

610000, China
2. Sichuan Liang Safety Technology Co., Ltd., Chengdu, Sichuan, 610000, China

Abstract

Chemical enterprises are extensively involved in the production and operation of various hazardous chemicals, and their storage and
transportation processes are directly related to personnel safety, environmental protection, and social stability. Due to the flammable,
explosive, corrosive, and reactive nature of hazardous chemicals, any oversight in management can easily lead to safety accidents
with serious consequences. Therefore, strengthening the safety management of hazardous chemicals and establishing scientific
storage norms and transportation mechanisms are crucial for ensuring the inherent safety of chemical enterprises. This article focuses
on the risk characteristics of hazardous chemicals, systematically analyzes key points in the construction of storage facilities, control
of transportation processes, implementation of institutional systems, and whole-process supervision, and proposes optimization
suggestions, with the aim of improving the management level of hazardous chemicals in chemical enterprises, reducing safety
hazards, and achieving sustainable and safe development.

Keywords
hazardous chemicals; chemical enterprises; safety management; storage control; transportation risks
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Design and control of a ground simulator for terminal subgrade

Bing Feng Yanwen Lu Shengpeng Wang Jizhuang Fan
Harbin Institute of Technology, Robot Research Institute, Harbin, Heilongjiang, 150080, China

Abstract

This paper designs a final-stage ground-based chiral rotation simulator for the microgravity environment in outer space. Through
modeling and computational methods, the study conducts comprehensive simulation of the final stage, structural design optimization,
zero-gravity levitation, and zero-friction rotation system design. Based on modeling results and issues identified during mass center
and inertia matching, we developed a robust simulator structure, a simplified yet stable rotational axis system, and an adjustable pitch
angle mechanism with precision control capabilities. The equipment has been successfully implemented in field applications, meeting
operational requirements in both rotational accuracy and control performance.

Keywords
zero gravity; zero friction; chapter angle adjustment; Creo modeling; software control
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Discussion on the selection of offshore landscape fountain
equipment

Desheng Li
Shenzhen Mingzhihui Smart Technology Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

With the continuous development of marine tourism and coastal landscape construction, offshore fountain installations have emerged
as a distinctive and eye-catching visual element that has gained increasing attention. The selection of offshore fountain equipment
directly impacts multiple aspects including performance effectiveness, operational stability, durability, and maintenance costs.
This paper explores key considerations in selecting offshore fountain systems, covering essential elements such as fountain types,
water pumps, nozzles, control systems, material selection, and installation/maintenance practices. The research aims to provide
comprehensive guidance for designing and implementing offshore fountain projects, ensuring the creation of aesthetically pleasing
yet functional marine fountain landscapes.

Keywords

landscape fountain equipment pump fountain control system
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Study on zero discharge process of desulfurization wastewater
in thermal power plant

Libing Lei Feili Wang Xianghua Zheng Zhongchen Sun Wanku Chen
Huaneng Yunnan East Energy Co., Ltd., Qujing, Yunnan, 655000, China

Abstract

With the continuous growth of electricity demand, higher requirements are being placed on the power generation industry. As thermal
power plants expand in scale and quantity, their daily production wastewater discharge has significantly increased. If desulfurization
wastewater is not properly treated, it will not only harm the environment but also hinder the sustainable development of thermal
power plants. Therefore, these facilities should prioritize the application of zero-process discharge technology for desulfurization
wastewater, implement optimized treatment methods and environmental protection measures to achieve high-quality development.
This study conducts a comprehensive analysis of desulfurization wastewater management in thermal power plants, examines
pretreatment processes, explores the content and characteristics of zero-discharge technologies, and proposes optimization strategies
for reference by relevant professionals.

Keywords
thermal power plant; desulfurization wastewater; zero discharge process
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Research on intelligent monitoring and fault diagnosis
technology of mechanical thermal equipment

Fengtao Wang
Xinjiang Railway Vocational and Technical College, Hami, Xinjiang, 839000, China

Abstract

This paper focuses on the intelligent monitoring and fault diagnosis technology of mechanical and thermodynamic equipment. The
technology is born due to economic losses and security threats caused by equipment failure, and its foreign application is mature,
while domestic development is fast but there is a gap. Intelligent monitoring includes sensors, data acquisition, transmission,
processing and analysis, vibration and other monitoring technologies have their own advantages, and multi-parameter fusion is
better. There are three types of fault diagnosis methods based on model, data and knowledge, machine learning and deep learning
to improve diagnosis ability, and realize networked and multidisciplinary integration. The combination of the two can improve
equipment reliability and cost reduction, and the case of power plants and chemical plants has been verified. The current technology
is facing challenges such as data processing, and solutions such as optimizing collection and processing are proposed accordingly. In
the future, the integration of multiple technologies will promote its wide application and help industrial intelligence

Keywords
mechanical and thermodynamic equipment; intelligent monitoring; fault diagnosis; Internet of Things
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Intelligent Museum Construction Driven by 3D Digital
Outcrop Technology: A Case Study of Chengdu Museum of
Natural History (Chengdu University of Technology Museum)

Yao Guo' Jin Xiao® Jinya Hu® Zongqi Lin' Lei Zhou®

1. Chengdu University of Technology, Chengdu, Sichuan, 610000, China
2. Chengdu Museum of Natural History (Chengdu University of Technology Museum), Chengdu, Sichuan, 610000, China

Abstract

With the rapid development of technologies such as digital twins, 3D modeling, and artificial intelligence, the construction of
intelligent museums has evolved from single-mode digital displays to multidimensional, interactive, and intelligent formats. Taking
the Hall of Geological Environment, Hall of Life Origins, and Hall of Dinosaurs Found in Sichuan Basin in the Chengdu Museum
of Natural History (Chengdu University of Technology Museum) as case studies, this research paper integrates high-precision 3D
real-scene outcrop digitization technology to establish a intelligent museum system that combines high-precision modeling, dynamic
interaction, and science communication. Through technological empowerment, the project achieves immersive presentation of
exhibition content, offering an innovative solution for the digital transformation of geological museums.
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Digital Outcrop Models; Intelligent Museum
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