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High Temperature Resistant Thick Film Temperature
Sensors Based on Precursor Ceramics

Zaifu Cui
School of Mechanical and Electrical Engineering, Lingnan Normal University, Zhanjiang, Guangdong, 524048, China

Abstract

Precursor ceramic thick-film sensors can be used in high-temperature applications such as engine blades, chemical plants, etc.
However, precursor ceramics oxidize slowly at high temperatures, which affects the electrical stability at high temperatures, thus
making the precursor ceramic thick-film sensors insufficiently temperature-resistant. For the problem of insufficient temperature
resistance of the precursor ceramic thick film sensor, this paper designs a precursor ceramic thick film sensor, which has a thickness
of about 60 pum, and the precursor ceramic thick film sensor is prepared by the method of direct writing and printing, and its high
temperature reproducibility, stability, and sensitivity are analyzed after several rounds of temperature resistance testing, and its
high temperature repeatability, stability, and sensitivity are found to be good at a high temperature of 1000°C , and it has a certain
sensitivity. . A method of preparing a temperature sensor with a temperature resistance of 1000°C is provided.

Keywords
precursor ceramics; high temperature resistant; thick film; temperature sensors
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Quality control and detail problem analysis of food inspection
and testing

Guisheng Zhu
Yulin Food Inspection and Testing Center, Yulin, Shaanxi, 719000, China

Abstract

In recent years, with the continuous development of social economy and the leap of people’s quality of life, food safety and quality
has become the focus of public attention, and its importance has become increasingly prominent. As a key line of defense to ensure
food safety, food safety detection technology plays a vital role. In the practice of food testing, scientific and reasonable testing
methods and rigorous and standardized operation process are the basis to ensure the accuracy of the testing results, which is of far-
reaching significance for the subsequent food safety evaluation and supervision work. This paper focuses on the quality control
and subtle links in the field of food testing, aiming to deeply analyze the existing problems and challenges, and then explore and
put forward a series of effective strategies and measures to optimize the efficiency of food safety testing and strengthen quality
management. Through the implementation of these measures, we expect to further improve the accuracy and reliability of food safety
testing, and build a strong defense for the safety and health of people’s table.

Keywords
food inspection and testing; quality control; detail problem
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Study on the technology of ultrasonic-assisted extraction of
heme from the blood of Tibetan pigs

Guogqing Li' Hui Ma' Xiangyan Zhao' Zhen Zhang' Mengjie Liu’

1. School of Food and Bioengineering, Henan Institute of Animal Husbandry Economics, Zhengzhou, Henan, 450046, China
2. School of Life Sciences, Henan University, Zhengzhou, Henan, 450046, China

Abstract

Using Tibetan pig blood as the raw material, heme was extracted with the assistance of ultrasound. The extraction rate of heme
was used as the evaluation index to investigate the effects of ultrasonic temperature, ultrasonic time, ultrasonic power, ultrasonic
pulse ratio, and the volume ratio of red blood cells to water. Based on the results of single-factor experiments, a four-factor, three-
level orthogonal experiment was conducted to optimize the extraction process. The optimal conditions were determined as follows:
ultrasonic temperature of 30°C, red blood cell to water volume ratio of 1:5, ultrasonic time of 6 min, ultrasonic power of 400 W/100
mL, and ultrasonic pulse ratio of 4:3. Under these conditions, the heme yield reached (0.621 + 0.021) g/100 mL, significantly
higher than that obtained by conventional methods (0.320 + 0.017) g/100 mL. The ultrasound-assisted extraction method effectively
increased the extraction rate of heme from Tibetan pig blood.

Keywords
Tibetan pig; Hemoglobin; Ultrasonic method; Extraction process
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Application and performance improvement of membrane
separation technology in environmental protection
equipment

Shenghong Zhu
Jiangxi Jinsusan Engineering Consulting Co., Ltd., Ganzhou, Jiangxi, 341000, China

Abstract

With the advancement of technology, membrane separation technology has gradually shown its wide application prospects in the
application of equipment in the field of environmental protection with its unique high efficiency and energy saving characteristics.
This paper not only explains the concept and basic operation principle of membrane separation technology, but also analyzes its
specific practice in treating wastewater, waste gas, leachate and promoting waste recycling and resource utilization. In order to
further improve the performance of this technology in environmental protection equipment, a series of strategies are proposed in this
study, including the innovation and improvement of membrane materials, the refinement and optimization of membrane processes,
the in-depth application of integrated technologies, and the control and cleaning technology for membrane pollution. Adopting these
innovative strategies will greatly improve the application effectiveness of membrane separation technology, and then provide solid
support for environmental protection and resource recycling.

Keywords
membrane separation technology; Environmental protection equipment; Applied research; Performance optimization
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Try to analyze the specific application of 3D printing
technology in the field of civil aviation maintenance

Dacheng Wang Wuyan Zhu Yancheng Zhu
Jiangsu Aviation Vocational and Technical College, Zhenjiang, Jiangsu, 212134, China

Abstract

This study focuses on the analysis of the application status and potential advantages of 3D printing technology in the field of civil
aviation maintenance. By comparing the differences between traditional maintenance methods and 3D printing technology, the research
shows that 3D printing can significantly shorten the manufacturing and replacement time of spare parts, reduce maintenance costs, and
help repair complex components. In the empirical analysis part, the case study method is adopted to deeply explore the application
effect of 3D printing technology in the manufacturing of aircraft engine parts, cabin internals and specific maintenance tools. The
results show that 3D printing technology not only improves maintenance efficiency and reliability, but also reduces the overall weight
of the aircraft through optimized design. The study concludes that despite the technical and cost-effectiveness challenges, the further
promotion of 3D printing technology will have a revolutionary impact on the civil aviation maintenance industry.

Keywords
3D printing technology; Civil aviation maintenance; Efficiency improvement
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The Application of BIM technology in the digital management
of electric power Engineering

Jingfang Lu Ya Huang
Guangxi Fuyuan Electric Power Design Co., Ltd., Guigang, Guangxi, 537100, China

Abstract

The emergence and development of electric power automation technology has injected new vitality into the modernization process
of electric power engineering. The technology greatly improves the reliability and security of the power system by realizing the
remote monitoring and intelligent management of the power system. At the same time, the power automation technology can
also effectively reduce the operating cost of the power system, improve the efficiency of resource utilization, which is of great
significance to promote the sustainable development of the power industry. This paper aims to explore the practical application of
power automation technology in power engineering, and analyze its role in improving the operation efficiency of power system and
ensuring the stability and safety of power supply. Through the research of this paper, we hope to provide some useful reference and
enlightenment for the development and progress of the power industry, and promote the development of the power industry towards a
more intelligent, efficient and sustainable direction.

Keywords
electric power automation; electric power engineering; practical application
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Thinking on the application countermeasures of variable
frequency speed control technology in industrial electrical
automation control

Jianlin Hu

Guixi Smelter of Jiangxi Copper Industry Group Co., Ltd., Guixi, Jiangxi, 335400, China

Abstract

Under the background of the steady improvement of the industrial automation level, the electrical control system has been widely
concerned, and it occupies an important position in the industrial production. One of the key technologies to support the operation
of the electrical control system is the frequency conversion speed regulation technology, which mainly changes the frequency of the
motor power supply to effectively control the motor speed, to ensure the accurate control of the motor in place, to achieve the goal
of energy saving and consumption reduction, and greatly improve the production efficiency. The application of frequency conversion
speed regulating technology has specific requirements, especially in industrial electrical automatic control, need to clear the relevant
application strategy, combined with the principle and characteristics of frequency conversion speed regulating technology analysis,
develop a scientific practice, make frequency conversion speed control technology play its own advantages, meet the demand of
industrial electrical automation control.

Keywords

frequency conversion speed regulation technology; industrial electrical automation control; application countermeasures
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Design and application of integrated intelligent control
system for iron production line

Long Jin
MCC Huatian Engineering Technology Co., Ltd., Nanjing, Jiangsu, 210019, China

Abstract

This paper systematically discusses the design and implementation of an integrated intelligent management and control system for
large-scale ironmaking production lines. The system leverages the ironmaking area centralized control center, integrating cutting-edge
digital and networked technologies such as the Internet of Things, machine vision, artificial intelligence, and mobile communication
to establish an intelligent interconnection platform for ironmaking big data. By achieving integrated operation and intelligent
decision-making in the ironmaking area, the system effectively enhances intrinsic safety, drives technological innovation, breaks
through organizational barriers, strengthens process coordination, and improves production efficiency, helping enterprises become
one of the most competitive steel production bases in the industry. This study aims to promote the intelligentization, automation, and
efficiency of ironmaking production lines through the intelligent management and control system, providing robust support for the
digital transformation of the steel industry.

Keywords

Large ironmaking production line; Integrated intelligent management and control; Internet of Things; Big data; Intelligent decision
making; Digital transformation
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Study of blade design based on bionics to improve the
underwater mobility performance of military unmanned craft

Yao Ma
Jiangsu Xinyang New Material Co., Ltd., Yangzhou, Jiangsu, 225100, China

Abstract

The underwater mobility of military unmanned craft directly affects its mission efficiency and stability in actual combat. In view of
this problem, this paper puts forward and applies the principle of bionics, with the design inspiration of the biological blade structure
in nature, to improve the design of the propeller blade of the military unmanned craft. The experimental results show that compared
with the original design, the bionic blades have significant advantages in reducing the resistance and increasing the thrust, which can
significantly improve the mobility performance of the unmanned boat in the underwater environment. This research result not only
improves the performance of military unmanned boats, but also provides a new design idea and method for the design of underwater
thrusters, which has certain military and technological application value.

Keywords
military unmanned craft; bionics; blade design; underwater mobility performance; fluid dynamics
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Thinking on the fault diagnosis and maintenance management
countermeasures of mechatronics equipment

Hu Tian
Shizong County Heer Hydropower Development Co., Ltd., Qujing, Yunnan, 655000, China

Abstract

In the process of China’s modern industrial development, the operation of the electromechanical integration equipment has a
direct impact on the stable operation of the whole industrial production line. However, under the case of the increasing number of
mequipment and the increasingly complex structure of mequipment, the operation stability of mequipment is always faced with the
threat of mechanical failure, electrical failure and control system failure. Only by using appropriate fault diagnosis technology to
determine the performance faults of electromechanical integration equipment and carrying out targeted maintenance and management
according to the actual needs, can the operation performance of electromechanical integration equipment be improved as far as
possible and lay a foundation for the normal development of industrial production activities in China.

Keywords

mechatronics, fault diagnosis, maintenance and management
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Research on Innovation of Thermal Power Generation
Technology and Energy Efficiency Improvement

Yukang Yang
Hailun New Energy Thermal Power Co., Ltd., Suihua, Heilongjiang, 152300, China

Abstract

This article provides an overview of the global development of thermal power generation technology, highlighting its importance as a
traditional energy conversion method and the challenges it faces. Subsequently, in-depth analysis was conducted on innovative fields
such as new combustion technologies, high-efficiency energy-saving equipment, and intelligent control, such as the application of
supercritical combustion technology and oxygen enriched cycle combustion technology. In terms of energy efficiency improvement,
the paper proposes key measures such as energy consumption assessment, system optimization and energy-saving transformation, and
operation management monitoring. Through empirical research, the achievements of technological innovation and energy efficiency
improvement have been summarized, providing theoretical basis and practical guidance for the green transformation and sustainable
development of the thermal power generation industry. The continuous breakthroughs in new energy technologies have put greater
competitive pressure on thermal power generation in terms of cost and market.

Keywords
thermal power generation technology; Innovation; Energy efficiency improvement; sustainable development
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Study on the design and optimization of the loading box in
mining vehicles

Yu Lu
Weichai (Yangzhou) Special Vehicle Co., Ltd., Yangzhou, Jiangsu, 225000, China

Abstract

As the core equipment in mining production, the design optimization of the loading truck is very important. Based on the size design
of mixed integer linear programming model, to maximize loading capacity and minimize dead weight. After the finite element
analysis, the decision variable optimization of the top wall thickness, bottom plate thickness and side plate thickness of the loading
box is realized, which effectively reduces the material consumption and dead weight and improves the cargo capacity. At the same
time, the dynamic simulation is conducted, and the new anti-collision structure design is proposed to improve the service life and
safety of the loading box. The results of this study provide useful theoretical basis and practical guidance for the design optimization
of mining container.

Keywords

mining vehicle loading container; design optimization; dynamic simulation

U AEEEEANZT SRR
P
PG (M) M REAIRAT], HE - {155 1 225000

=

FREBFEFAT LA FZ P eiRsd, RERBE TR ERESR, AFRUAAT A ELERH ALk, @iRes
AN, ARKCERE SR MLA EAH B4R, SSHER R SFHRA, JATARAONE, ST ERMAY
TR R EAMMREE G R TS, ARG THAEREFAE, RS TERKE, AN, #TTHAFH
A, ETHAGREMLT, BETERAGEREGREsk, ARG REST A FEERAOXTRALRET 4
0 PR IR VB Fo 2 IR AR T o

KRR
FRAELSA: B SHFHA

1518 2 W AERERAIREH &

SR RS, RO RERE 2.1 B AR IR
FIBAS, VBB BRI | LR s B, AN [AEEE o S 22 il A E S ESE 0P ol
BE R SRR SRR AT, ok, ff  FORSTROTEREET R Rer Am B RoR 1.

S

BRR ARSI, DU s R e s B DRI R R RS, S
SR, AL A, DIWERkbR e C )+ rm . B HSORAATE ARG, SO

< DIAH
1, 7EmIN 24 R 5, BV GRRLE
. SN, IR O R A D1 (i SR AP X R, LA
PRI LR E . MBS R, 15

INKFEFI e SR . ZS RN SORE
e AR, BT TR R R A, TRIK T
SRy IR R, RPN T A PR
22 i BEEEAEIEAIPEE

B PR 2 R e S o7 F PR TR 26 E k. DRI LR
(EEEN] AF (1989-) , B, PESIAHBIA, B prgjepds, 15600 L& R ISR R ERIT A, L

=, ZF<DUMH

R, Tielh, MBSRFE/TEVBIR. RS B TOESRt . it g T EL e, S5

35



PRIWEHR - £ 015 - 8 04 H - 2024 £ 08 A

HEWS, dfmfREl T shdEmastt. ErHzhks,
PO TSR SOR BRRE i AR a8, A5
BUREF7 R AR BRI S L S o o5 Ao
TS C A EL. Bl LERIRR s, anffEEdEs
HEA IR b, PEIRREREAHEN, g ruiin)
M, FIRHRER A BRI R R T E K
2.3 W AEREAENMUTER

B AR GG E AE  h E RN S 2 —, Hikit
MEAEEE Y SR iTE AR E BRI
TR, HAREHERAZIBRRCEARERER AR . AR
BHERS, EEAREERE T HAFEARR, 0 T H AR
AR DX PRAL P RIS R . SRTHR STRA RO AT TRE R,
AT A e e th B R, AERRRAMNR
THEEERECE, BN EE AR E AR, Mifn
e AL kR -
3H RAERGEFEMUBIRSAREH
3.1 RAUKEFENBR

TER R bR st R aE R —
PNEEER IRIER AR ARSI 4 — sk
M- AEL, MidEshder, CREw AR R A .
NEIIX—HIR, FFENROFE VRS T o I, &
FEIUEHA . 5. mE2E, DIRAARRAZS RSB A L
MR FOTREM RSB RE R B ME RS 2k
SN FAEMRRA, BAHEX LSRG N Tk
o AFRFREAAIEIRE OB T ARIEREIRES T IR
EMERRER, XA TSI R ER SR . 18
WA RRTRIANE T, IR & RIS R e
B FZE e ERE T
3.2 R/MLBEMBR

TER AR RE e, s/ MEEEREEN
Htrz—. BEIRETE H A B THREFMr RS AR
FRET], WOMERERES AR S — EARFE TR
BRSSP RRRE , BORAE CRIESRBEANMI AL TR T
BORSRECHRGR B AL P, IR SRR T . et
WIS N & AT B S s 71, RO E RS EE
Rzhlle AR R N R R E DA, DUAAIIE
HIE RERMIE TRREE S L. TUEERIRH
RETK, ARIEHEE, (R LA rEssFErIa]
Rk,
3.3 FHAERIZIT AR FZ M

PO MBI YRS T 2 75 I SERR TR R 540K
P BRI LRI RS AR & PR A O AR AR 2 ]
PR PIERE TR SR ST AR BT N REE IR
H, XEDRASAR RN AR IE R . S Ui
HHRBESU TR A7 IERE, TR TOU R

par

2§

36

LR BEPTH LA SARRH L L e hRAERTER
ME, W HAERE S R A A~ R R 5%
Wi, G ATHARAIEIBOE, A RSB bTRETERRE . &
Pia e e g AT

4 BEEBEHEEMRIERELEL
e Ef Rz B
4.1 BREEHAENNEEHE

TREFEAVE YR A (MILP) RURSEED 458 17
TR B BEEVER. A 7SRRIt &
T R R AT, ICAIAETTEE | R S IR R T e T
2%k, 18 AR, S RaREwRAL, HERML,
XL AR PRI M SE B A 22 e PRI AR T SE B, 24y
PREAASAE 9T e 25 DU OB MM AMEZEK, B Repr ik
RN ARG, TEAEN 2RI, T | A B EE
SRR, BEASE RS SRR b R RIS R 2
WG, MRS, YRR MILP BR /T
KR, DAREIRILROSE R LR E . RS
(AL FRR L T BRI HE, A B TS Bl S A RS RIR A2
PRI
4.2 R~Higit e sy rz B

N A R ST e, IR AR
R 7 TR RS AT B s R A LRI, it T
TRFEMTTEERRE | IR SRR A2 e, HAIE
RS S BANR MU B 2 A SRR . Zmatt:
CFEPPRIREE , EifaetE I R RIS, Bk iz it
TR, FREN T B R R I S S, X AURTF T
ey, WEBEWD THE, ARSHEI I ERMA
PES T 245E T IRSHLA
4.3 AL &5 RH9IEIE

AR OIIETREFR, FERAREGE SR
MEHAAES A 077, W R T am . B
BBRTC RIS SRS MR B AR, B AR
FZEEEM N2t FIRRIRIRSfRrE2E, it
s hE, DIAEEbRR BT, 2 0aEobEae 2
TR R FER B, el SR
RO AR, DLSERREOREIE AR et . it %
WIRIGIAIE, VRN 4 B R s i — Bk,
SEER T (AL BARRIREFICED, (0GR BRI (e (RIE s
VRS2 N, BE RS R,

5 REFERN NF I EMT AT

51 REMHNMNEME
TSR AT, 3005 (T RV IR E AR

ZoNEOEESIR, B E AR TN, R

BRIl R FTRE R B AN B TR, T IRHAE

R T FRYAERAMRL T - (FETRRR , TSN |

I

FE R~

S



HRIWEREAR - E01%5 - F 0441 - 2024 £ 08 A

L2ty NG H ) S R e ) YAV SR S T RO eI
T DA S SR S5 Ay, DARRCR LR R AR T 1R
RS LA, BT ERR S RS LR R LR
PR, DR OURSTEE, IR IR SR, X
Vo5 ELAE SN DU AE Nt — P A AR O T IR AL TR
TR, HIES RSO ANE WIS ST, A%
22 RN A AR L PR
5.2 L B FE R A MES T

E TR TR AT, S8 TIehs s
R I TVERRGE R RS TR R BE . TAME T R AR T
ABRICIERIRG S5 R, D)2 SR SRR B S5 R
AL RSB AT e SR R 8 A X ISR
A, WIE T EMNIEEIE . ARFHIRANERE, SOHE T4
WP ERER AL, R A BRI DU U o R . &
SRR T LT 0 T 2 e T S B8 A it A P HR Ok T B D dEff
OB . B T R MG, S0
E AT RSE T BB, FlRHEE e ekt
etk
5.3 $tXt BRI ESEIETT

EF REXR NGRS T, RAET EHEW
CAE 731 TR, SRR REM PRI Faf S R AR5,
DI HERE G Ra e R O BRI i BE D . FA L
THHERNOAENTER, B ETHERES IS,
PR TR I S R s A T D BkRE D 51T
TR RERTEL, TECRERAIHEIN AR, BE— T
BRI . ETRIBHTES L E T B T R U Y
PERE, DR TR DU L e AT A
6 L B BRAEEFUES T
6.1 FLEEMM A LLER

oAb IE B2 RS S S R R A T T R T 2
Bt R, ULEREHET R SRR,
EHERNIAL, #EREER T NERES, FEEKEH
(e iein, e T EMReE. ERAT T, BRI K
FlrbT R AT T Mak, (BTl Tk
VHEERHE, AR RS 8] T aE . 2E s A A >
TERBRERS AR B, SRS, Tk
TR DRSS T2 00EE, EESS Lk T HEm T
29, [AHEHESD T AE PS5z t2 Tt
6.2 AL SR BB E =R A TIZER LA D

AR B EE TUFE T A P AnE B B _E R B f i
B PR, AT EE A R SRR R

i, BERD THENRSE, EMRIAERELEEA, &
s TP sEINfE L, dtas kHlE s A AlE . s
BRI, ST H E MR BRI T R ENRENEAE,
e TR IR M S RO I A Ay, 2D T 4
PRI A (SRS DR i s fa e A A,
WD T R Mk SR LS TA], MIfibe A TEE R w]
SEHAIE TS AR o XA IR AU L B
BRI RS, A= TSR AR OE TR E
BEE
6.3 Lt ER AR EF R ITM

S AR R3S SRR T kas H T 2RI B
B, AR TN T Sl T KIEsE T,
MBAREINT HE, MDD TIRERNEE, #—PRI8T
EERA. MEME RS MU T AR, $Em TEAR
LR . BEVTRAM AR 22 e 0, PRI T 4E(&
B, T TR AR, B s s
RIVLEERRFT, MR T EEHAREGTA ., XEE
Grlas ) AR PR SR TR s IR TR R, A AT
R IR T B )50 .
7 &g

AR BRI s R RN,
HAgeEm s tvas, A sEl E E, R
SRR T RSP e, HRIREERIT T
TR | JEREEANIREE R R AR, M
TEPEINT NSRRI A . X I R e 2% CeradE 7
BTGRP G T A TR AL, X4
ST ST RRR L, MIfitEE T SRR A
A astE. s R, FiisE st A U E
5T e, HAPRARNEE A EE IR, A
AAEF=H R TN Fdas. SR, SRR A
B, Bt AR SFER AT SR |, R R TR S I 2T Y
R, SRk, ARFRAN FESSHENSIH R OE T
A RIEN SR S, AN, ErvsSmIsl TRk
R, RIFECRIIEZ e R, PRI T
B, fEMEE S b, Tl ARG B S IS RENS X T TH
AR AR o
S 30k
[1] BUEZEE I SR F FHERD e E B it

AHTIIAUBGIAT,2019,0(A01):216-218.
[2]  XUMS, % =ik, i R B S R 4 s SUE IS [0].0 FVR 4, 2019,

0(02):18-20.
[3] HZE. W FAEEBE AT I HLUI,2022,43(11):24-27.

37



