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Analysis on the application of intelligent technology in coal
mine ventilation safety

Cheng Li Shupei Wang
Kexin Coal Industry Co., Ltd., Kexin City, Aksu, Xinjiang, 842000, China

Abstract

Ensuring the safety of coal mine workers and maintaining normal production is the top priority in coal mine ventilation safety. As
the depth and difficulty of coal mining increase, the management of coal mine ventilation safety has gradually revealed several
shortcomings, including monitoring blind spots, delayed warnings, and high energy consumption. The integration of intelligent
technology provides crucial technical support for coal mine ventilation safety management. This paper explores the impact of
intelligent technology on coal mine ventilation safety by examining its application value. It focuses on the role of high-precision
sensors, wireless sensor networks, big data processing, and automatic control systems in coal mine ventilation safety management,
aiming to provide theoretical and technical support for coal mine safety management.
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intelligent technology; coal mine ventilation; safety management; application
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Research on Methods for Cultivating Firefighters’ Emergency
Decision-Making Abilities in Fire Situations

Mingjun Yan

Cangzhou Fire Rescue Station, Cangzhou Fire Rescue Team, Hebei Provincial Fire Rescue Corps, Construction Street,
Cangzhou, Hebei, 061000, China

Abstract

The focus of this paper is to cultivate the emergency response ability of firefighters in the fire scene. In view of the fact that the
characteristics of the fire scene are constantly changing, how to ensure that firefighters make correct emergency judgments and
decisions has become the core that directly affects the safety of the fire scene and the success or failure of the firefighting operation.
Modern firefighters may face threats to their decision-making under the influence of complex clues and emotional repression,
environmental changes, and other factors. In response to this problem, this paper proposes a method that combines scenario
simulation training, fire fighting team cooperation training, and fire fighting psychological quality and emotional regulation ability
training. Scenario simulation can help firefighters hone their decision-making skills in actual combat, and teamwork can improve the
overall effectiveness of decision-making. Firefighting psychological quality and emotional regulation ability training can improve the
ability to make wise and calm decisions under high pressure. Through case study and experimental research, it is confirmed that this
method can effectively improve the decision-making ability of firefighters.

Keywords
firefighter; Fire emergency; Decision-making ability; Cultivation method; Scenario simulation; Teamwork; Psychological quality training
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Application of Colloidal Gold Rapid Detection Technology
in Food Safety

Liangyu Chen
Shenzhen Zhuorun Testing Technology Co., Ltd., Shenzhen, Guangdong, 518114, China

Abstract

Food safety is a crucial foundation of public health. Residues of agricultural and veterinary drugs, as major risk factors, continue to
pose threats to food quality and public health. Traditional laboratory detection methods rely on large instruments, require complex
sample pretreatment, have long detection cycles, and are costly, making them difficult to meet the needs of grassroots supervision,
enterprise self-inspection, and on-site rapid screening. Against this background, colloidal gold rapid detection technology has
emerged, leveraging the integrated advantages of specific antigen-antibody recognition and chromatographic separation.

Keywords
Colloidal gold rapid detection technology; Food safety; Application
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Research on the Design and Prevention of Automotive
R&D Process Based on Big Data Analysis

Yunling Zhu
Anhui Jianghuai Automobile Group Co., Ltd., Hefei, Anhui, 230601, China

Abstract

In contemporary times, as the automotive industry is transforming towards intelligence, electrification, and connectivity, the
complexity and uncertainty of the R&D process have significantly increased. The traditional R&D model based on experience in
the automotive industry has become difficult to cope with multi-dimensional risks and challenges. This article takes the entire life
cycle of automotive R&D as the research object and explores the application path of big data analysis technology in the design,
prevention and optimization of the automotive R&D process. By building a multi-source data fusion system covering market demand,
simulation testing, supply chain, and historical fault analysis and avoidance, and combining machine learning, data mining and other
algorithms, the identification, assessment and prediction of potential risks in the early stage of R&D can be achieved. Form a closed-
loop optimization mechanism of “data-driven - risk early warning - design iteration”. Research shows that big data-driven design
prevention and optimization can reduce the design change rate in the later stage of R&D by 25%, shorten the R&D cycle by more
than 15%, and lower quality losses by over 20%, providing theoretical and practical references for automotive enterprises to improve
R&D efficiency, control costs, and enhance product competitiveness.

Keywords
Big data analysis; artificial intelligence; Automotive research and development; Design prevention; Risk identification; whole life cycle
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Development and Performance Analysis of Adaptive Tree
Whitewashing Equipment Based on Intelligent Control

Xiaoli Han' Bingchao Zheng' Mingchao Tang 2

1. Mengzhou Yellow River Bureau of Jiaozuo Yellow River Bureau, Mengzhou, Henan, 454750, China
2. Mengzhou Yellow River Water Conservancy Project Maintenance Project Management Department of Jiaozuo
Yellow River Water Conservancy Project Maintenance Co., Ltd., Mengzhou, Henan, 454750, China

Abstract

Aiming at the problems existing in traditional tree whitewashing operations, such as high labor intensity, low operation efficiency,
poor coating uniformity and unstable quality, this study designs and develops a type of tree whitewashing equipment. By integrating
an electric mixing system, a multi-directional electric adjustment mechanism and a closed-loop control system, this equipment
realizes the mechanization and automation of tree whitewashing operations. The system innovatively constructs a “four-in-one
integrated module” of “electric mixing - electric telescoping - electric lifting - electric opening and closing”, which can complete
rapid and uniform wrap-around spraying on tree trunks under different site conditions. Verified by practical engineering applications,
the uniform and stable whitewashing layer not only improves the aesthetic appearance of trees, but also enhances the trees’ resistance
to diseases and pests as well as their cold resistance in winter, indirectly promoting the overall management and maintenance level
of landscape greening projects. Generally speaking, this equipment performs prominently in terms of technical feasibility, economic
practicality and engineering applicability, and has broad prospects for popularization and application as well as potential for large-
scale industrialization.

Keywords
Tree Whitewashing; Mechanical Automation; Electronic Control System; Adjustable Spraying; Encircling Structure; Precise Targeted
Spraying
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Research on Structural and Aesthetic Optimization of
Drones for Forest Emergency Rescue Based on Relay Station
Platform

Shilong Fan Qi Zhang *
Dalian Jiaotong University, Dalian, Liaoning, 116028, China

Abstract

In forest emergency rescue operations, drones serve as auxiliary rescue equipment ' that significantly enhance rescue efficiency
through rapid disaster identification, emergency response deployment, dual functions of communication and rescue, and extended
endurance capabilities. This study focuses on drones for forest emergency rescue based on relay station platforms, conducting
comprehensive explorations in structural design, material selection, communication system construction, and exterior performance
optimization. During the design process, cost-effectiveness and user requirements were fully considered to ensure the solution is both
economical and practical while meeting public expectations. The research not only integrates advanced technologies such as infrared
recognition, image transmission, and hybrid energy propulsion, but also optimizes the structural strength, communication stability,
and user experience of drone relay stations through virtual simulation and finite element analysis. With continuous technological
advancements, forest emergency rescue drone systems will further refine drone relay station capabilities.

Keywords
Forest emergency rescue; structural optimization; finite element analysis; infrared identification technology; hybrid energy power
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Analysis of Construction Strategies for Food Safety Inspection
and Evaluation Systems under Big Data Technology

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

Abstract

Food safety is a core issue of public health. Traditional inspection and testing systems face challenges such as fragmented data and
delayed risk response. Big data technology provides technical support for integrating multi-source monitoring data and achieving
dynamic risk assessment, but existing systems still have room for optimization in aspects such as technical architecture coordination
and management mechanism adaptation. This study constructs integration strategies from technical, management, application, and
collaborative standardization perspectives. By building a data processing platform based on distributed computing architecture,
developing intelligent analysis models to improve risk early warning accuracy, and establishing cross-departmental collaboration
mechanisms and a dynamic standards system, it forms a systematic solution covering the entire process of data collection, analysis,
and application, providing a theoretical reference for innovation in food safety regulatory models.

Keywords
Big data technology; food safety inspection and evaluation; construction strategies
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Application and Industrial Development of Three-
Dimensional Intelligent Wilting Equipment in Tea Processing

Yi Jing
Anji Yuanfeng Tea Machinery Co., Ltd., Anji, Zhejiang, 313000, China

Abstract

Withering is a key process in tea processing, especially in the production of black tea, white tea, oolong tea, and other types of tea.
It is the first crucial step that directly determines the intrinsic quality of tea (color, aroma, flavor) in subsequent processing stages.
Insufficient or excessive withering can irreversibly affect the quality of both the following processes and the final tea product. The
three-dimensional intelligent withering equipment is designed and developed as a mechanical device to achieve precise, efficient,
and standardized tea withering. This equipment integrates intelligent control methods such as spectroscopic technology, uniform leaf
spreading technology, ventilation system, auxiliary heating system, flexible conveying system, real-time monitoring of fresh leaf
thickness during transport, and real-time temperature and humidity online monitoring, to carry out the tea withering process, thereby
ensuring that the tea reaches its optimal intrinsic quality during withering.

Keywords
wilt; Tea processing; Spectroscopy; Intelligent control; Industrial development
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Research on Carbon Price Prediction Method Based on
Decomposition-Prediction-Aggregation and Genetic Algorithm
(GA) Optimization

Jinglei Li
Inner Mongolia University of Technology, Hohhot, Inner Mongolia, 010000, China

Abstract

In the context of carbon neutrality, accurate carbon price forecasting is crucial for data centers. The nonlinear and non-stationary
nature of carbon price series limits the accuracy of single models. The existing “decomposition-aggregation” paradigm employs
variational mode decomposition (VMD) technology, where the subjective setting of parameters (K, o) affects prediction accuracy.
To address this, we propose the VMD-GA-BiLSTM model. The core innovation lies in introducing a genetic algorithm that
minimizes the average approximate entropy of intrinsic mode components as the fitness function, adaptively optimizing the VMD
parameters K and a to enhance predictability. Subsequently, bidirectional long short-term memory networks (BiLSTM) are utilized
to independently predict each component and aggregate them. Empirical analysis using EU carbon market data demonstrates that the
proposed model outperforms benchmarks including autoregressive integrated moving average (ARIMA), BiLSTM, and unoptimized
VMD-BILSTM in both root mean square error (RMSE) and mean absolute error. This study provides a rigorous framework for high-
volatility series prediction and delivers reliable price signals for low-carbon data center scheduling.

Keywords
carbon price forecasting; data center; decomposition-prediction-aggregation; variational mode decomposition (VMD); genetic
algorithm (GA); approximate entropy (ApEn); bidirectional long short-term memory network (BiLSTM)
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Development Trends of Roller Brake Tester for New Energy
Vehicles

Bo Xie
Fori Bernd, Beijing, 100176, China

Abstract

This paper mainly explores some new trends and directions in testing new energy vehicles on comprehensive roller brake tester. It
first introduces the structure and components of roller brake tester, then explains the basic working principles of traditional roller
brake tester and some commonly tested basic items. Finally, it discusses the impact of new energy vehicles on roller brake tester and
new measurement development trends.
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New energy; roller; tester; battery; autonomous driving
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Research progress of spectral technology application in
food testing

Fengfeng Zhao Qinghua Yao
Linyi Inspection and Testing Center, Linyi, Shandong, 276000, China

Abstract

As an innovative detection technology, spectroscopy has gained widespread application in food testing due to its advantages of high
sensitivity, rapid analysis, non-destructive testing, and multi-parameter detection. To continuously enhance food testing capabilities
and maximize the performance advantages of spectroscopy, this paper employs literature review methods to summarize the main
types of spectroscopy technologies, outline their fundamental characteristics, draw on past successful experiences, adopt systematic
thinking, innovate application strategies, refine implementation processes, and explore future development trends. The aim is to
provide theoretical support for the promotion and application of spectroscopy in food testing, thereby advancing the standardization
and perfection of food safety assurance systems.

Keywords
food testing; spectral technology; application path; research progress
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Research on the use and maintenance of one in 100,000
balance

Bin Yan
Wuhan Jianghan District Ecological Environment Monitoring Station, Wuhan, Hubei, 430020, China

Abstract

Abstract

Electronic balances have become increasingly prevalent in daily life, operating on the principle of electromagnetic balance. This
design allows direct weighing without the need for traditional weights, making them a preferred choice for precision measurements.
The 100,000th-Part-Per-Million (ppm) balance, a high-precision electronic weighing instrument, can measure masses as small as
0.00001g. Widely used in fields such as chemistry, pharmaceuticals, materials science, and biotechnology, these balances play a
crucial role in quality control and assurance. This article analyzes the proper usage of ppm balances, outlines key considerations for
ensuring data accuracy, and explores daily maintenance practices to extend their service life and prevent malfunctions.
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1/100,000 balance; instrument usage; instrument maintenance;
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Analysis of influencing factors and optimization strategies
of food inspection quality

Jianyao Fu
Shiyan Institute of Food and Drug Inspection, Shiyan, Hubei, 442000, China

Abstract

The rapid socio-economic development has driven diversified consumer market demands while accelerating the industrialization of
the food industry. However, such as excessive use of food additives, Drug residues exceed the standardJand microbial contamination
continue to emerge. Food safety has become a major public concern, This has put forward higher requirements for food safety
supervision. For food safety, food inspection is an indispensable link, and ensuring the quality of food inspection is particularly
important. This study makes a detailed analysis of the factors affecting the quality of food inspection, and then makes an effective
discussion on the corresponding optimization strategy. The research aims to provide food inspection institutions with reference for
Improving the quality of food inspection.

Keywords
food inspection; quality; influencing factors; optimization strategies
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Discussion on the application of PVC artificial leather in
automobile seats

Yang Su
Changchun Fuwei Anduotuo Automotive Trim System Co., Ltd., Changchun , Jilin, 130000, China

Abstract

PVC artificial leather, commonly referred to as PVC-coated fabric, was one of the earliest widely used seat covering materials.
As a leather material for automotive interiors, the industry has established fundamental performance requirements for it, including
lightfastness, abrasion resistance, color fastness, abrasion resistance, flame retardancy, tensile strength, durability, and easy cleaning.
Due to its low cost and high durability, PVC artificial leather has been extensively used in automotive seats. However, it also presents
challenges such as poor breathability and insufficient environmental friendliness. This study primarily analyzes the advantages of
PVC artificial leather in automotive seats, identifies its shortcomings and corresponding countermeasures, and explores specific
application scenarios to provide reference for relevant professionals.

Keywords
PVC artificial leather; automobile seat; application

®it PVC ANiEEEREEFRHIIEH

7147

KEEHZE T RFEAIRAR, PE - FHhk K 130000

m =

PVCAERE AR APVCAE LY, ZTHH) 2 0 06 ER LBEMAL, VEAIAE MR A, LR A — A Re) sk
R, Glhedt bk GBS, ERE, ARSI, FLRME, BAMRE . Z2AGA . HiEEFE, PVCAEER LR AL,
R MER AR S, AR B PR AT Z, R AEEARE, FREREGEMA, FRANHIR IAE, 25

MPVCAE 3 f2 A 5 AT F 89 5 AR,
ES5 4]
PVCA#EF; AF EAT; B

VABRPVCAE F W48 b fe 33T 5,

ERAMKG B AEIL, EREAR AL,

18l5

PVC AJE S HEDCAD T 22 L= 2R P e
Tk, BAAREHEA . WA, FREERE . R
M, MR SR — . 2R
B RO S B4y B ICRE, SFIRIF PVC NS, 2
FIP RSk, TS PVC AFESEIEIA, RIRESERS
RO S G, R RERTHENRRTE RIS R
B R T A T 2 RAIIT AL, SRS PVC A
REHSRATLLBE I . BIIR . SIS, RS
e R e A MR

2 PVC NEERIELIA
2.1 PVC #1#}
PVC NEHERATE—MEEME, BRI

(EEBN] 7545 (1987-) , B, PESMKBEA, K
&, Tielh, MBAREEBREENT AR,

(PVC) tfig. YA, FaEswl. SRS ENR A BRIk
sk, AREIEINEIERA D L, B ER b, AL, Emd
RS T el .
2.2 MR
2.2.1 @R 5 A

ST HE AL, PVC A S RS s i
ey, HEFSITER., PVC NS R H AN PVC
BE, IR, W5, FERRESFHBASBERINGG, HFE
o B AR B S H I, (HeiEE T, LRGSR
IBEESRSE, EiE G E AR T IR, ST EE
, KA RS HIE N ARSI, A Aem]
K6 ~ 84, 1M H PVC N SipElif iR shsy . HE
FERR A DL — B RS R, AR E R B
&, JETh, RS, BARSRIBBE R BRI ER

45



FHRBIF S IR - $£02% - £ 074 - 2025 £ 07 A

R 1PVC NEE, EFMBAENMERENFTHERTEE

A PVC Ai5i H LT
fHEERE | 55 -8 ik . 8 J7 -12 Jk (i
(Tt | s |0 PO LI s 1s i,
JRUEL) | 510 TR e TR )
i (B5E, |2 (BBi5. L, | i (£EPURE
PUSHE | S eAE] | i/ DT | S, TS
EEEER) EE) S PVC AHY )
2.2.2 A IEH R A

PVC NiEFEEA —ERRANS, &b R 4 A )
FRASHI RS BB REMI AR, PVC Rl AL TATEL,
NG CAERZ R 1/5~1/3, T B TR ESOL. it
RIFRSE, A4 IR s 8o Bk M. Hix,
PVC NS4 =0t s RAIEARE T2, s3]
SR, REPREICEC R RS A TR, DA
LML o H PVC MR EER ™ RER L, Rz
BERMIBR, TR TEFRE O BRIRIRE, PEAPE PR A R (K.

R 2PVC NEE. HERMBAERMAIILL

AR PVC A =13 feebama
PR 130-80 (457557 ) 5 | 300-800 (L | 150-300 (M
D% 80-150 (=il | ZRZ) 5 800-1500 | L) 5 300-500
(JC /m*) RELD) ( FEmANIARZ ) (EPERER)
&ﬁ:@ﬁ@ﬁ‘}%:%ﬁ%ﬁ%i1ﬁ%i§%?
e | RIR], BFREEH | KRPH, S T,
T4 5 A& B ’%F

2.2.3 FIFHLE BIRIE

VR 2 e T o PRI MR 5 S R EREE, ifn PVC
NI B R ERERE R, ATDARZS RS Bt
BT 2N, —, PVC &R, SKENZE, 2
MBI, FIEZ R 30°C % 80°C RN IX A A (f4 1k Ak
fare. (KBRS, mERASHIET., —,
PVC NEHE % BIFHITUEIMEZLIERE, FRIENRIMAHT
UV #|, "TDARRESPEY R AR MG, KIREMLLS, KRR
WS, BRI T 10%, [FRENHyMNI—si: @, =,
HERIFHKSTEINE. e ZmE Sy Nk, Bt
NSRS L 7, AR A AR RIS
2.2.4 T 53 iR

PVC NEFRBEAIN T 5, @ T2,
AR AR R ER AN IRETT TR . i REES, AT
EME N SOE, I IR SE R S st R p B A . T L
PVC MHERTDURRC Y & Figits,, DURC AR PN
Wit E e S TERY . PVC AESER TS S , i LT,
AT, pu B HAR IR

3 PVC NIEEHY R A 4G R A0 Bz 3 1% 58

3.1 TR A K X 3R
PVC A& HiTEVA 28 FERT R (R IR A — Balies,

46

PINMR SRS PVC MEHEIRR AL PVC FEAE T
i IR REFRERSE, SEFNKHZE
R, PRAERGEmR, e A HEE . RE—HEEDR,
EIMEANS SRR, i A= f2 b T
PVC ZEMGZK, T K g5, X B 5] bt & )
[FIFEEAR L, BWHER, EEFRERAE L, SERrEAR
SEWASEG L, A RIREM AL, 5 IARTEBERIRRX
6o 1 PVC BEF MR ERF R, Pbesb s = —
SR, WENRER—ENET.

FETX 1500, MRS PR BE A TR e, 2R
FHENMRIGSEF], BRI GG, FlanfE A EERnE
R EYHEIEAFIEEIMR LB, MR R
VOCs BERFdRE RS P ARELE RFERI RS, A%
FEEHAT RIS LESBNRER, MHargSEsE, IR
SRISRN . R KR IR B IE TR RS ) . TeiE R
T 2D vOCs Hell, TR T I . A T30 bk
A, INEAIME RSO, $2F+ PVC FEINIR IR,
WIS . RIS ERE SRR}, FlanE as
175, FILISCERERT ARG TR, AT AE
BT
3.2 M. WBBIHE

PVC RZE R (b . P, B IRz 8
s HA S A AR ZRER . AR f ik, RUETIHE
FeRRIDI A FhEZ S, (HESERM A RS E SRR T
B, JEEEAEERRE S %S NN IREIR .

MET X180, LT ZNE ST FRFEmik
HRR, Flann ARFLLIERKR, £ PVC REZ NN
—EW U, FIDL R E R MRS R, [
BHBREMGEE SN Y, (RSO, Gl
LB B, WARSOE, B St
TEANR RS THNZ IR, SRR FIEAR, RIDIK
MR /DA P I RERN B B A LA IR R S
4 PVC NEETERFERPRIZA
41 AT RERRAE

PG, 2010 Tl FIEF T, A%
SUV ERWEE, B0 EEENTE, HibRE
JRERT LT () B e # B 8 PVC A, 100% 78 o5 REfqT, 1
FEARR . FET . B, SAREEEANEOL, @ SEREA
AL, S NS BROES, (8 R E R SIS VR4
LERF IWSEE, Wb EEINEErER P, [ A SR
TaEn xS b ARLe , B B R ey T T A28y .
FEPVC EET, WEHEIEE, ERNERRb, 12
THil B AR
4.2 FER B E R R R A

s AR R A R s AL TR, 15 5 ~30 T iI G



FHRBIF S IR - $£02% - £ 074 - 2025 £ 07 A

b HLE, FINHERE SN TR, R R
i PVC NS EA ISR A, PVC A& T H PR
R DR, BT . AR IR SR R
B, BN PVC BHE, i LR EHBNESR. 7]
DUE SRR A, SRR S EM % .
4.3 FmIhae FE R R A

A, L9455 — PR PR DD REZE A JREARs A P
B A B EEsR, ik PVC AR —miE
o RIERERR L TammE, BB — R
XId, BlanAsamg, X2 b RN B R BRI BT,
R AT LD SR FIINE R PVC AR, i R 5 BIREA
SBEIOX I, Ribe] DIESNRINSGENSE , s T-EIH
VIR . R 1.2mm JE PVC (72, FRHRE RIUM I EEE
Ly TR EEEIGE 8 TRk 45 T 2051, nlik M eisE,
BEIRE T ROEHIRR . 72 PVC R E RIS B BRI B,
FEAETG, R AR SRR . RN DY EAERR, B
TR . BEGE REAEBR DS,
4.4 FeelRER A

E— LR R R T, PVC A S T —&
W FETZ LTI, WEIRREDRK . AR, 0"
BR, SRITFL TAEWE PVC 3, MBS, 4
FE L 40%, BRES A mEE PVC, 100% ML PET
B, RREEBGE 8 PVC B 20% DL B, T 205, 5%
BRI K, RAMEE &EM, FTFLGHERE IR
30%, WEGLTFSIRG . T FLimid SRR b, Bl
FZ HOERRE

5 PVC NEREHERFERTN AL RED
FARKRE, PVC AISELUIERRA. ERILSD
KR, MR SR, SERR. PVC

NEESWETYE . BEeBRES, BR=Hadl, &R
UESREE R RN SEENEE (RO EE . T2 5 — IR AL Y
H, ARl TR R D PHE T,
fib ke EO P A B LR (IR 8% T LR 4> 11737 2 o7z
K, WEYLRIEEIR AR, PVC RIS ZI8 6 5 | Wilhas e
Ui R A, R P RIRER. i HRERISEORfE PVC
NIES/ MR TT BN FHIM 14 REEE 7 R AP AHE
LR | AR M IDREREER, 18 3D FTENPREFTRE,
SEHLE AR S5 o

6 &iE

ZE TR, FREPVC NEEN RN B 2, X%
TZEARWIET, EP Ut PVC NS = RERIFE T
BE. TE—EelERE T, NiSEC AR BT EAY, Hit,
TEREE R N R, RTHRESCRRTR, (i, ARl
REEEBAR, TR AR e EN:, S5 FaRpE
ZRIARSS , WRE IR T — 2P A R
5% 30k
(1] 2500, 8825, (P55, 2SR ey R etas iRz FID). R

\12,2020(5):48-50.

[2] 2, BE05 s 5. VUG APV C R s M LR R T 9 ).

R RS TR 2021,31(5):25-27,38.

3] ERL &30 IRk A EHERE TE S ], I

HEYEE2023,51(6):60-65.

[4]  EWLBAMIATE. VTP VOB T L TRk

RESCNASITI]. VU4 255845 (2,2023(6):32-35.

[5] 2t B2 PR S PR e PN IS S BTN i O 9

(7). FE 7 #,2021,50(4):41-44.

[6] =2 ENEs (5 FRA S AP VO e R R O D).

VRZEZERE,2023(8):47-50.

47



RRGIFETE - 5025 - £ 07 - 2025 £ 07 A DOT: https://doi.org/10.12349/tie.v2i7.8104

Application research of intelligent detection equipment in
automobile maintenance

Haiping Wang
Dezhou Vocational and Technical College, Dezhou, Shandong, 253000, China

Abstract

The rapid development of the automotive industry and continuous advancements in intelligent technologies have led to the
widespread adoption of smart diagnostic equipment in vehicle maintenance. This study investigates the current applications,
advantages, and future trends of intelligent diagnostic systems in automotive repair. Through analyzing their implementations in
engine, chassis, and electronic/electrical systems, the paper highlights their benefits in improving maintenance efficiency, reducing
human errors, and enhancing diagnostic accuracy. The findings demonstrate that intelligent diagnostic equipment enables rapid and
precise fault detection, significantly boosting both maintenance efficiency and quality. However, challenges such as high equipment
costs and inadequate technician training persist. To address these issues, the study proposes enhancing technological innovation,
refining training programs, and promoting standardization. The research indicates that intelligent diagnostic equipment will become
a crucial development trend in the automotive maintenance industry, playing a vital role in elevating repair standards and driving
industry transformation. Future research should focus on deep integration with emerging technologies like big data and artificial
intelligence, as well as expanding applications in new energy vehicle maintenance, to provide theoretical support and practical
guidance for the intelligent development of the automotive repair sector.

Keywords

automobile maintenance; intelligent detection equipment; fault diagnosis; maintenance efficiency; technological innovation
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Analysis of Maintenance and Management Strategies for
Metallurgical and Chemical Equipment

Guangzhi Wei Hongxia Jin Haiying Zhao Yiran Wei
Baotou Xijun Rare Earth Co., Ltd., Baotou, Inner Mongolia, 014010, China

Abstract

As a foundational industry for the national economy, the metallurgical and chemical industry features equipment operation
environments characterized by high temperature, high pressure, and strong corrosion. The maintenance and management levels
of such equipment directly impact production safety, efficiency, and costs. This paper, based on the theory of equipment lifecycle,
combines typical cases and empirical data from the industry to systematically analyze the current status and pain points of equipment
management in the metallurgical and chemical sector. It proposes an optimized strategy of ‘preventive maintenance-predictive
maintenance-intelligent management’ as a three-in-one approach. Research indicates that a scientific management system can reduce
equipment downtime due to faults by 30%-45%, and decrease comprehensive maintenance costs by 15%-25%, thereby providing
equipment assurance for high-quality development in the industry.

Keywords
metallurgical chemical equipment; full life cycle management; predictive maintenance; intelligent platform; fault prevention and control
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