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Enhancing the Effectiveness of Grassroots Fire Safety
Promotion and Education Pathways

Chunjie Wang

Haigang Road Fire and Rescue Station, Haixing County Fire and Rescue Brigade, Cangzhou Fire and Rescue Detach-
ment, Hebei Provincial Fire and Rescue Corps, Cangzhou, Hebei, 061000, China

Abstract

With the advancement of urbanization, the population density at the grassroots level in urban areas of China has increased, and the
risk of fire in old residential areas, urban-rural fringe areas, and other areas is relatively high. In addition, factors such as weak fire
safety awareness among grassroots residents and weak rescue and disposal capabilities at the grassroots level can easily trigger small
fatalities and major fire accidents. Grassroots fire safety propaganda and education is the first “firewall” for preventing fires, and the
effectiveness of its propaganda and education is of great significance for ensuring the safety of people’s lives and property and social
stability. Currently, due to poor targeting, single content, and insufficient publicity resources in grassroots propaganda and education,
there is a certain gap between it and the actual needs of the masses. This article summarizes its current situation and problems, and
reflects on how to improve its effectiveness from the aspects of content, form, and system, providing reference for the construction of
a grassroots fire safety publicity and education system and laying the foundation for effective prevention of grassroots fires

Keywords
grass-roots fire fighting; Propaganda and education; Effectiveness; Path optimization; Fire prevention and control.
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Analysis and control optimization of the correlation between
the verification and trial production quality of main
inspection tools for automotive parts

Yangang Wang

Quality Management Department, Technology Center, Anhui Jianghuai Automobile Group Co., Ltd., Anhui, Hefei,
230031, China

Abstract

The dimensional accuracy and assembly consistency of automotive parts are directly related to the overall performance and safety
reliability of the vehicle. As the core tool for quality control, the verification accuracy of the main inspection tool has a crucial impact
on the quality performance during the trial production stage. Based on statistical analysis and systems engineering methods, this paper
studies the coupling mechanism between the error transmission of the main inspection tool and the quality of the trial production.
Through regression analysis of the trial production data of typical components such as the subframe and the instrument crossbeam, it
reveals the correlation between the inspection tool error and defects such as dimensional mismatch and welding offset. The research
proposes a closed-loop optimization model of “verification - monitoring - feedback”, and builds a quality collaboration system
composed of tool design verification, measurement system analysis (MSA), process capability (CPK) control and digital traceability,
providing an effective path for improving dimensional stability and manufacturing consistency in the trial production stage.

Keywords

Main inspection tool verification; Trial production quality; Dimensional deviation; Measurement system analysis; Quality control
optimization
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Analysis of Causes of Errors and Control Measures in Food
Safety Sampling Inspection

Xuexia Chen Shaofei Pu Qiaoli Jia Fenlian Xie Yuling He
Qujing Inspection and Testing Certification Institute, Qujing, Yunnan, 655000, China

Abstract

Food safety plays a crucial role in safeguarding public health and social stability. In recent years, China’s food safety regulatory
system has continuously developed, achieving the goal of full-chain coverage. However, during the sampling inspection process,
issues such as non-standard sampling, problems in sample management, and inadequate method applicability intertwine across
multiple stages, frequently resulting in errors that impact the accuracy of regulation. Therefore, optimizing error control has become
essential. This paper briefly explores the main causes of errors in food safety sampling inspections, reviews the influencing factors at
each stage, and proposes systematic control measures, aiming to provide technical references for improving inspection quality and
strengthening food safety regulation.

Keywords
Food safety; Sampling inspection; Error analysis; Quality control
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Cooling system design based on the KTM690 engine of the
college student formula competition

Hongfu Zhao Yuan Gao Cunyao Zhu Hongzhuo Peng Changjiang Xu

School of Automobile and Traffic Engineering, Guangzhou City University of Technology, Guangzhou, Guangdong,
510800,China

Abstract

The Formula Student China (FSCC) is a high-level college student engineering competition sponsored by the Chinese Society of
Automotive Engineering (SAE-China). This article is aimed at the KTM690 single-cylinder engine in the Formula Student China
(FSCC) at high temperature and high load. Moreover, it is easy to have problems such as overheating, power drop and bursting, and
the cooling system should be optimized and designed. Through the combination of CFD simulation analysis and physical testing, the
radiator structure is systematically optimized to achieve the stable operation of the engine in the optimal temperature range of 85—
95°C. The research focuses on lightweight radiator design, spatial layout adaptation and reliability verification. The design provides a
practical solution for lightweight and efficient heat dissipation for the cooling system of FSCC racing cars.

Keywords
FSCC; cooling system; radiator
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HPLC-DAD Identification and Chemometric Analysis of
Honey Adulteration

Rongping Su
Dehong Dai and Jingpo Autonomous Prefecture Inspection and Testing Institute, Dehong, Yunnan, 678400, China

Abstract

Honey adulteration not only poses a serious threat to the health and safety of consumers but also disrupts normal market order.
To address this, food safety testing institutions have introduced HPLC-DAD technology, that is, High-Performance Liquid
Chromatography with Diode Array Detection, to detect adulterated components in honey. Chemometric methods such as Principal
Component Analysis (PCA), Partial Least Squares Discriminant Analysis (PLS-DA), and Fisher Discriminant Analysis are employed
to statistically analyze HPLC-DAD data, based on which a predictive model for adulteration levels is constructed. The results show
that there are significant differences in the characteristic component fingerprint profiles between pure and adulterated honey. Using
PCA and PLS-DA models, pure honey and adulterated honey can be accurately distinguished, with an identification accuracy rate
exceeding 98.5%. This provides strong technical support for rapid and precise detection of honey adulteration and has far-reaching
significance for ensuring food safety.

Keywords
honey adulteration; HPLC-DAD; identification method; chemometrics
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8D Analysis and Improvement of Mining Dump Truck
Wheel Rim Reducer Market Failure

Shibao Zhang
Xuzhou Xugong Mining Machinery Co., Ltd., Xuzhou, Jiangsu, 221000, China

Abstract

The wheel-side reducer of mining dump trucks operates under complex working conditions,enduring prolonged high loads and impact
forces.Frequent market failures of this component directly affect overall vehicle reliability and brand reputation.To effectively identify
and resolve the root causes of these failures,this paper introduces the 8D quality management tool to conduct a systematic analysis
of market defects in wheel-side reducers.Through comprehensive management from D1 to D8,the study clarifies the processes
of problem definition,root cause tracing,and implementation of corrective actions.Findings indicate that failures are primarily
concentrated in three categories—planetary gear wear,early bearing failure,and sealing defects in the lubrication system—accounting
for approximately 78%of total incidents.By applying measures such as material strengthening,seal structure optimization,and
standardized assembly processes,the product failure rate decreased by 32%,and customer complaints dropped by 27%.The results
demonstrate that the 8D method significantly enhances the market quality management level of key components in mining vehicles
and provides a valuable reference for establishing an efficient closed-loop quality management system in the construction machinery
industry.

Keywords
Mining dump truck; Wheel-side reducer;8D quality management;Market failure;Corrective measures

W A BHEFERIBEERSTIHEE 8D T 5etu#
Gl EEE
MR THURATR AR, HE - 75 45N 221000

=

FRAFHELAREBELLINTRPARZGESEFEEBN, L THAERLAEYAEETERE BBER, A

ﬁﬁﬂ%%&&%ﬁﬁ,ﬁxmAwﬁ I TR, TR B GMIERATT RS dr, @D D8 A f2
AT FAE L, ARE LR IEE LR, TR, RIFETBE T TATEHBER ., #RTNEzEET A

%%ﬁﬂkgx,ﬁ$ R L) 4978%, Bt R A MR, FH MR LR T LR RE, FRREETE

T32%, BPEFRY T27%., LREM, SDF b L ERAFT N EMRXERFRMG T REETENRT, H IR

3T BRI FIARRRAET 2 H

EScan|
FRAEE; BiAMRE; SDRAEEE,; THHE,; Rtk

13]= Bots, B T RSB RS R 2t
WO R, S e AT ’EH%ﬁﬂ“ﬂ%%f%mﬁﬁmﬁ%
WSRO SRR RO s s T 0 PR SRR R TR (e 55

o, ARG, BRI, MRENFRITEST, mBum 0o

PRI AR SRS, BEIAES 2 8D RRETE T AR

s TR, SR 4 on g meeT AR R SRR

ST TS, B SEa K H ey, B R

zfimiﬁﬁj o i;fg;?;jﬁm i@fﬁjj; MR, TR R R O R
: 8 BN e, o AR R, STEER
S RIU S . B 20 1425 80 T Pl 4R
(EERA] K= (1988-) 5, PEZRNZA, A [k, 8D YLEBIRAEMIEHE EHZ . PR, BEIRST L.
1, TIRG, MERSEEH, HEA 21 B4R, TR AL AR, T

16



FEEIHETE - £ 02% - £ 084 - 2025 £ 08 A

TIPSR E . E R ARIXAI ST
X, B RGBT Wi A R B R T 2 S TS
Bh, AT AR RS B R A RO TR R EE A A L
B2,
228D TEMEXRFESSE

8D HELURRIA SR, F4E D1 42 D8 /\A SR IETT,
CIEFRAZHER | [RIBHEA | GG . AR OHT . 2 IEHEE
DEIERER | B 1R A M FIRA R 1% T ASmIAEEE A,
T E SR FERIE,  MITIERR SRR . HAZ O
JFHE TR A R AR, (R F A
NI GEA IR o 8D MSLHE RIS I AE,
st T2, FREMERIRT, Mhie—SEa
THERTE SE(LE R, @it PDCA TEIMILE], 8D ANk
LRI, e RS G s, SR RIS
FRANTES A E R 2

3 % A B FERIDRE S T A RS AT

31 W AR HERNBERN TIERES N AR

R e R B S D L A IR A
7y, HEZIIREER A S U P e B R AR (O (e
AR, SRR AR TR BORa) . 125
Bl RHZRIT RIS, BRLscke., Bk
AVREBESRAIVRFIE. T XA, Q. Mifith
RPN, WA E KW Th A 52 FIERUER | B3k
AET S AN . H TARRE A UE TR B | TR
AORERCHE A EDR AN S o (AU N IS BB IR 2= HD AT Rl
SR BIIR, MR B ) R IRRE BT
3.2 RiNEESR T IHE RN EERIA S 70

B F B R R RO g 7E B T 2 55 LB SR
i, RIFEITRSFIE X REUNGEMTA & Y 1E
WM, ESEEEFBITEE T, SRR ER, B
WA, EEERBEREES TR EEHR . R
RLHIS P EERE, I MET PRSI, SitHE
I, T ASURS R ihik s N A S IR 5 3y, N
B IXERGERIE . RADWTERD, HiiEL R Tk
THREERE i T 2RISR S AR E 5
RIEMN. E AR HBOAT S T2 HERTT, [RIRRR: 22
[EMES AGEERFIE, HIZVEEE rl SRR S L TR R AR
STt (1]

4 N A 8D S F B Sl R 1R E 2 T 35
WfE

41 EEEX (D1) : WipikErEAERHR

TER F B A TD o e Y By, EBEERE
S TR AR SR AR, XSGR A T
ERIER BT, W T 4ERERRRA, FEE
WARISHUNRIIIGE . BRI i R SR 1%

VR, BB EORAOUA B AN BRI, (G B |
EAR NI ARG, PRI OIAIL, il
AR e e & U AR NI ER BT
B, X s B AR . A T R PR Y
A, BRAESI EREIEREE, HHeRAUE SR
He, AJFERIRR ST SRR EEE T 5.
4.2 IEHERE (D2) « $HITEFRERI R ST SR
IES

EEXS T LA MR AR, Al SO TR e
b, AU A R A DR A R . E e,
T DRSS, KR A TR A, S B
ORI AR T, BRI A RE TR, b TR GHREX
6z, FORBBA AR T T amid, Flen
e A A BT T A EAEE . A, N
IS T ViR A AR, B L TR BL, R
PR H G i TR e, DR RS i e ) S A
WIRIERCIMR S, DI IR IR A A . XS T
SRRETS LRI ESE T, (EREdE— P M R Getsat LL
FRROARAR R, 5 1 2RISR A A
4.3 RARESH (D3) : ETHESIIHAEN
W RE S

B EA IR O AE, BHE T 5255
DRIRESRORA TR . B, e A E—
TERTTARAR, Hr RO E S U 4 E N AR AN /)
T HS R, SERFRETER . Hk, TR
AR, EEMERIK, SEERNETIEPLER
Wl B, B PITRERE ERIR I TR IR IR,
1 500 /N IR E B RAVEIREE R R BRE T LM TR
FOTERERIRIN, SRIG VAT — R T Bl 2 IRl AR
JANINE 5 i E Vet e e e N G ES N
MRPNED, THA TSR RIEINEHSE TS E Rk
o IX—RIA TGS A IERT R HIE SR L T AR
T7 1], BPRRETS M SRR AR, B R PR B A A

5 8D S /aH e SRR

5.1 YIESTRGHEHE (D4 ) : AiRLfRR @A
rig iy

TEBWR TSRS, Bl R T — R VN4 IE ST
TEHERARIR RIS (LRI 2 . B, WA
HER R T TOLE, SN T OB SR EE AN L,
R nsm TEE MR, RS B TR,
WD TRIDEHRIR . Hok, fEMERERE L, RA T HEAMm
BERIRTEY, SR TGO RMNERL, & T ErERE. @t
S ARG TERNAT, DU T iRiTiEes S, iR T
ETMRETS S D R BT A SCEES IR, M A SR TR
BEfR e SISl AR A R R RN, AR TR BRRG BE

17



FHRBIF S TR - $£02% - 5084 - 2025 £ 08 A

;]
L
=

b, TR R SIRERE. &5, WEHIHZIIH
e

BEATOUIE, PRSI E ORI T AT, 4 500h
AN EE N At AT A, BAER S B AR BRSO
NPT, XSSO e MRS L5271 17 iy m] S AN
A e
5.2 #¥4pgit (D5 ) : IEREEEARSHEENH
N TR 8D JIIEFE AN, VARG ESC i
JE#E—IsR T R AR AR EA LS. iz T em R
Bshilmts, Miist . fEEERRSH & DRI
NERIERR SRR AT, S0 T R R,
X T 2N E BRI T IS . SR, Al g
THERBEE, TRERIT A SRR & TR AR, M
BCKPRE R EREE. BDH, RESASUHRE]
FTREBILE S, T 8D JIESEHR, EETinN
I TEAE DT, MR TR B SRS . R Y
BUE, AR RS T, 52T & e,
HESR T VTR S
5.3 RIIE (D6 ) : HbE st FHIRRITAE SHIE
FESEREAMIE STRRHETES, Al Fe sz 17 1
SRR S5, @Mk r iRieA T2,
RN PG Y RS AR TN A AT TV ERR e 75 T BUE T
BERT. MRS, S iodtErsisasEEs e fum L
VBRI EARAEI IR R i Ay, i A= 5 g
RE. D SRR, PR R R R R
THCHRT, & PHRIRRBED T 30% DL Bthh, ik
WL FAIET RS, BE TSR A, TR T
PR INTESR T BEAORE, 8D T AU
TARTHRERERE, R ARRR R RO T E R
ATRITHIBOETTEE

6 8D TR T E SHFEEN
6.1 BilbE% (D7) : trEUERRZREZREL
1 DT BB, I APCRSEERER IR, X, &
Wi T e BRI NE TR IR A, SEEL T MRS B
HRMAC ARG B, 15 8D RPN A RS IE, 0
AR st S (PRESB) CRIERTE) CBtTE
M) RO, HEd E RS A T S H
WK, BRI JSCR R b AR, Al T
URSCHEERE , W5 R AR AR M SIE
EERT ARG, AEZERBER AR EI Y RIHRE
o APMESEEFREER T, e RHRSE NES

18

Rt E, S TR ZE MITAIIE, B bR TR
W “FREPTREREIE— R =IREREILE],
AV SEBL T B R MBI T, MR LR BT
MYRSCEERTT, BERTT TR R A R E M S AR
AR
6.2 AI\REELWHET (D8) : BUREBXMLE
3 %si 0

7 D8 BB, AT T RN S 58,
Wit— 58 T REBNIH S RSOt R R $HTE 8D
B PEREH B S NAN, Allikay 7RI sot A
&, AT HRRSMNEHIRSEARM . RS IR
THmen), EEERBERNERSHRELK, Emdmk
“HETRTIEL . R e AR, R
TR T SO TR SHERAE SR RN, s
T CBTESCARNREE” , KRR ARSI R
B BAEDTEE RGN, ke R &S, md
RINEEB I 2. 2 ERMRD o N R=OIE FEL), s
8D JSEAER A RTEENIEN S0, 1ok, s
R RS AR E TSR &, BRI LR 7550
PR TR SR Bz, SRR SR R IR
BRI, mRATERARASE 3] Bt R IETEER .

7 &R

I B E RS T IR ) R G 5%
5 8D FrE T RN A, ARSI T 1% 5 EEE o
MU e T E et A 3. WF9v e, 8D T HAERS L
IR B BRI e EAE], Bl A5
e SR AN SE R R AU S G TR TS HERIE o A0t IS = A e
AIGEM: . TAME R Pl S T TR DR, &5F
St o TE . SR AEET T M REEHACE, i
A PR TN PR . ATE I REPRI AR A PR T
27, KRk, BT R R RSSO UL
£r, 8D B L SR e S RS T R L B T R 7 R AT S
S 3k
(1] SREFRSTS, T R, R, 20 KT F E E 4 a2 L 4R
KA AT [ T] 55 HLME,2024,45(06):133-135.
[2]  ZEfa, ol A et B YRR I IR A, IR KB B e
DIRGESS R ES P[] NI S 1,2024,(10):33-35.
[3] 5kHRT XDE400H" FH HLANFE A I A5 D B L ) A58 ik
THD]. S XACE Y. = NFR T oA2#,2023.
[4] B¢ CAETEMEIC B G 1 B ELRuE S A5 n]
FEMESIHTID] SN 2253 RIE B = HE TR2,2022.



REGIHETIE -5 02% - £ 08 Hi - 2025 & 08 A DOT: https://doi.org/10.12349/tie.v2i8.8190

Multi-objective optimization of energy system in metallurgical
enterprises

Quangi Li
Energy and Environmental Protection Department, Ningbo Iron and Steel Co., Ltd., Zhejiang, Ningbo, 315000, China

Abstract

The energy system scheduling in metallurgical enterprises is crucial for ensuring safe,stable,and efficient production operations.
This paper explores the multi-objective optimization scheduling of power and gas systems in metallurgical enterprises,proposing
a scheduling method based on production operation plans,energy balance plans,and real-time adjustment mechanisms.The article
analyzes the scheduling principles for various energy mediums in metallurgical enterprises,focusing on the scheduling strategies
and optimization measures for gas,blast furnace gas,coke oven gas,and converter gas.Through an in-depth analysis of energy
system scheduling,this paper aims to enhance the enterprise’s energy management level and realize a more efficient,economical,and
environmentally friendly production model.

Keywords

metallurgical enterprises;energy scheduling;multi-objective optimization;gas systems;production management
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Application of infrared temperature sensor in automatic
air conditioning control

Yu Fu
Shanghai Yingxue Automobile Technology Co., Ltd., Shanghai, 200120, China

Abstract

This study investigates the application of infrared temperature sensors in automotive air conditioning control systems. By real-
time monitoring of passenger facial temperatures, the system intelligently adjusts airflow volume, outlet angle, and temperature
distribution. This approach not only enhances passenger comfort with faster and more precise adjustments but also improves the
energy efficiency of the air conditioning system. The research methodology involved a test vehicle equipped with infrared temperature
sensors and electric outlets as the experimental group, compared with a control group using traditional temperature sensors. Through
comparative analysis of temperature control data between the two groups and extensive subjective driving evaluations from
passengers, the study assessed the impact of infrared temperature sensors on cabin comfort management. The air conditioning system
with infrared sensors demonstrated superior performance, significantly accelerating cooling rates and reducing energy consumption.
These findings provide practical insights for optimizing automotive air conditioning control systems.

Keywords

infrared temperature sensor; automobile air conditioning automatic control technology; electric outlet
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Research on the construction of industrial data space and
value release under the background of marketization of
data elements

Huan Wang
Xiongan Industrial Internet Co., Ltd., Baoding, Hebei, 071001, China

Abstract

In the context of data factor marketization,the industrial data space has become a crucial foundation for promoting the digital
transformation of the economy.With the rapid development of the digital economy,data has gradually become a new production
factor.How to construct an efficient and transparent data space and enhance the release of data value has become a key focus for both
businesses and governments.The construction of the industrial data space involves not only data collection,storage,and processing,but
also addressing core issues such as data sharing,security,and privacy protection.This study explores the pathways for building
industrial data spaces and the key technologies involved,and provides in-depth analysis of the theoretical and practical guidance for
releasing the value of industrial data during the process of data marketization.

Keywords
Data factor marketization;Industrial data space;Data sharing;Big data technology;Data security
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We will improve river management and protection, and
promote joint governance and development by society

Haoran Zhang

Kuitun River Basin Water Conservancy Project Irrigation Management Office, Yili Kazakh Autonomous Prefecture, 7th
Division, Xinjiang Production and Construction Corps, Kuitun, Xinjiang, 833200, China

Abstract

Rivers stand as vital resources sustaining human survival and development, serving multiple functions including water supply,
irrigation, navigation, and tourism. To protect river ecosystems and ensure sustainable utilization, countries worldwide prioritize river
management and conservation. In the face of escalating global environmental challenges, rivers — as crucial components of nature —
not only nourish all living beings and maintain ecological balance, but also form the fundamental resource upon which human society
depends for survival and progress.

Keywords
river optimization; difficulty analysis; management and protection
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Construction and Implementation Effect Analysis of Safety
Standardization System in Tourist Attractions

Xiaojun Xu
Kunming Tourism Cableway Development Co., Ltd., Kunming, Yunnan, 650228, China

Abstract

With the rapid development of the cultural and tourism industry and the continuous expansion of tourist scale, the risk exposure
of tourist attractions has significantly increased. The traditional safety management method based on manual experience is no
longer able to meet the needs of large-scale operation and multi scenario risk control. The safety standardization system is centered
on institutionalization, process oriented, and quantifiable management. Through the construction of a closed-loop management
structure that includes safety responsibilities, institutional processes, risk classification and control, hidden danger investigation and
governance, emergency response, and continuous improvement, it achieves the transformation of scenic spot safety management
from “post control” to “process prevention active governance”. This study believes that a safety standardization system is an effective
path to enhance the safety resilience of scenic spots and build a sustainable governance system, which has important theoretical value
and practical significance for promoting the high-quality development of China’s cultural and tourism industry.

Keywords
tourist attractions; Safety management; Standardization system; Risk control; emergency management
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Research on Microgrid Technology Integration Optimization
and Energy Management Strategy in Rotary Harth Furnace
System

Yuanling Zhang' Cheng Peng' Yun Qiao’

1. Baowu Group Environmental Resources Technology Co., Ltd., Shanghai, 201900, China
2. Shanghai Qianjian Automobile Technology Co., Ltd., Shanghai, 201900, China

Abstract

Aiming at the problems of high energy consumption and serious carbon emissions in traditional rotary hearth furnace systems, this
paper proposes a system integration optimization scheme based on microgrid technology. Firstly, the basic principles and architectural
characteristics of microgrid technology are analyzed, and a four-layer architecture model including renewable energy generation, energy
storage systems, energy conversion devices and intelligent control platforms is established. Then, the energy characteristics of the rotary
hearth furnace system are studied in depth, and the system energy consumption patterns and optimization potential are revealed through
the analysis of relevant data from 2019 to 2024. On this basis, an integration scheme of microgrid and rotary hearth furnace system is
designed, and a dynamic energy management strategy based on artificial intelligence is proposed to realize the optimal control of multi-
energy coordination and real-time scheduling. Simulation results show that the scheme can improve the comprehensive energy efficiency
of the system by 15.3%, reduce carbon emissions by 23.7%, and save annual operating costs by 18.5%. The research results provide
important theoretical basis and technical support for the promotion and application of industrial microgrids.

Keywords
microgrid; rotary hearth furnace; energy management; system integration; optimization strategy; energy conservation and emission
reduction
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Design and Performance Analysis of SKLCOS Micro
Display Chip for High-Definition Data Flexible Printed
Circuit Board

Yashan Cai Ran Huang Xiaoke Chen Linzhi Wang Hao Li

Guangdong Henggqin Digital Optical Semiconductor Technology Co., Ltd, Hengqin, Guangzhou, 519000, China
Abstract

High-definition display devices supply performance required high resolution, high-speed data transmission, and stable power. This
paper proposes a design method for flexible printed circuit boards (FPCBs) based on LCOS chips. By incorporating high-speed
differential transmission links, enhanced-power traces, and integrated heat dissipation structures, the design achieves multi-channel
and high-speed data transmission and refresh rates while reducing transmission loss.After test and comparative analysis show which

is for an FPCB that supporting 18 Gbps high-speed data transmission and a 180 Hz refresh rate, the optimized design improves heat
dissipation efficiency by 57%.It provides technical support for high-end display devices such as high-definition projectors.

Keywords
Display technology; Flexible printed circuit board; High-speed differential transmission; Power optimization; Thermal design
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Research on Integration and Whole Life Cycle Management
of Ship Engine Room Automation System

Jinfei Mo
Shanghai Salvage Bureau, Ministry of Transport, Shanghai, 200090, China

Abstract

This article conducts a systematic study on the integration technology and full lifecycle management strategy of ship engine room
automation systems. After analyzing key technologies such as layered architecture, software support platform layer, business
application layer, user layer, fieldbus, digital twin, and lightweight data transmission, a full lifecycle management method covering
design, operation, repair, and retirement recovery is proposed, and a ship shore integrated intelligent operation platform relying on “two
ends and two clouds” is created. Research has found that modular design, predictive maintenance, and intelligent decision support
can improve the reliability, safety, and economy of cabin systems. The future development direction is to solve problems such as
network security, data quality, and personnel training, and achieve the intelligence and unmanned operation of ship engine rooms.

Keywords

ship engine room; Automation system; System integration; Full lifecycle management; Intelligent operation and maintenance; Digital
Twin
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Research on Hydrogen Control Methods for High-Silicon
Aluminum Microwave Component Housings

Xianwen Ren Can Chen
Shanghai Bureau’s First Representative Office in Area, Nanjing, Jiangsu, 210001, China

Abstract

Gallium arsenide (GaAs) semiconductors are widely used in multi-chip microwave components due to their excellent performance.
However, hydrogen within the component’s atmosphere significantly impacts GaAs microwave devices, potentially causing
performance degradation and failure. This study explores the effectiveness of hydrogen getters and vacuum baking methods in
controlling hydrogen levels in high-silicon aluminum microwave component housings.The research shows that hydrogen getters
can effectively absorb and immobilize hydrogen, significantly reducing the hydrogen content inside the components. Additionally,
vacuum baking at different temperatures and durations also significantly affects hydrogen levels. Combining these two methods can
reduce hydrogen content to very low levels, thereby enhancing the performance and reliability of the components.

Keywords
Hydrogen getters; Dehydrogenation; High-silicon; aluminum; Microwave components; Vacuum baking
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