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Development and implementation of intelligent electromechanical
control system in the mobile pump truck

Feihua Chai' Yongyong Wu® Liting Xu' Xiuyu Yu' Hongbin Weng’

1. Better Technology Group Ltd., Quzhou, Zhejiang, 324000, China
2. Zhejiang Jiuyi Fire Technology Co., Ltd., Quzhou, Zhejiang, 324000, China

Abstract

The application of the intelligent electromechanical control system in the mobile pump truck significantly improves the performance
and operation efficiency of the equipment. Through the integration of advanced sensor technology, automatic control algorithm and
efficient hardware components, the system realizes the accurate control and real-time monitoring of the mobile pump truck. The study
first clarified the basic requirements of system design, including high reliability, low maintenance cost and strong environmental
adaptability, and proposed the overall design scheme to meet these requirements. After testing, this system not only improves the
operation efficiency, but also enhances the safety and reliability of the equipment, providing a strong support for the modern urban
construction.

Keywords
intelligence; mechanical and electrical control system; mobile pump truck; application

BREUVBEEH REEBRIREFHFALELI

Ly REER® GE £FE SR’

1. DR SR BRA ], FE - 3L #N 324000

2. WHIA BRI B A ], FRE - L ) 324000

i E

BRI EIER ZAAESHREPOERARERATEEOBRESBMFRE, B3 En b ERERARK, aahER L%
BB AR i, RAFAT B REQH AR S For iz, MR ALNRT AR THEARER, Gl TH
M AR RABRIREE B, PR T R X BB R R TR, 2ENRAARRARRIEZ THELAE, £38E
TEEN A TR, AIRIRT EZRET RA A8 L,

KA
et meiEs Ae; BHRE; 2R

131z T, AUUEE B, SRR, B
e s e e Tt | OB SRR AR, 591
R Ao ALt TR g TSRO SRR TS R
K. LIRSS AR Ty | et S, SRR S A AIS R,
. e I e s MBS R . SR
MR HE B R R, PSR G ROTT s o 0 D s, DURinBIE R et 5.
SRl PEBEFEIT L, PATREA IR, RESEE ARG TR
RS T MR, AR i R

2 B RENBIEHREZMMAREIT B REREMRH A, WUDBENA ., RARRESEE
2.1 R MIKIZHER AL, (RS SRR A R s,

BEFEEN RIEE ARSI B E LT AT R, 22 RESKIETARE
DB SR E e 2 A5 TS P ks T, THREK S Beah R AR it RS BRI R 2T RO,

AT AT, 1A TR I RS
(5B Bel (1989-) . B, DESTEMA, 2 1R BOTHITIED RO, fotHloRE RS
2, T TR RS IE AT . BT

R, BRI, MBYEBIR.



MRIUSHA - 50135 - 06 - 2024 F 11 A

LSBT ASNE S SRR EREE, AT ENREER
JINEEL, WL, wE. BES, FRRX L L
BROEEHIFR I, PR E RS s BN, BEAGR]
DL Al R el A A SE B S TR E . B3R T- AR
ISR RRE 25, (RIEREESTh T PR
o PRl T ARG T 2RI, afs BAEL.
TR, VARG temn el 810125
B AR O TS R, TR — INE R eal B R & ]
T R R
23 RETIEIRIE

B REN BIEH AN TIEREBR THIERSE, &
AL A ST I S A R A H R (G iy R O R T
RO TR R EORG , BN E R T O,
AR AR S o XL A G A E B TES, e
ERlER I, DUREBIRENIESE. B, EHKIEL
W, nSERSE KA BRI ERE, RS EHAEIK
FEGHDINHAGE R, [AR), 22 E SaEse i) BoRiks
ST ESEL, (ETREA G TIEEIT . 29008
SEISWITIRE, —BABISWEN, W ISHE IR
VU, SZRMA R TR R BRI, 4 AR
B DR S R P e g R0, R D ERU A T A
SR b U =0 Sy Py 1| IR ] P I = PO il ey
BT
3 B REVBIEH REEEFIZIT
3.1 REEMHAR

AR N B I A SRR 5y th 22 K A
| NS el = ST =Pk - =S NS S N v ag s eie = |
K IMERRASHORIRE, HAERFREETE S, e
iR AL ERES U, XSRS AR RS . R
ANREALRERS, DIERER S AL, ST R4
SR TVEREH IR, STaseE SR LR NIRRT
EHIFE ST B E, HEEREN TIESE. I, AP
220 S s B B R G B E T 2 G, R EA
A REB AR T B T, BERE H EARa &
PR, REEE AR RIS NI R SE T, AR
BRGNS AR IFAE R DR, (I AS e
R FEPRERSE TR, R BN ER B0 N HaEs-
A, IRERERAIA G 2e 4, ITE X B 2R E Ve,
TER— e B Rk HIDRE e/ i 25
3.2 R MBI EIZIT

FEE A L B T TR RS Sl I ZE AL L oS 16 R 58 1O SR
BRI A OVERERI AT it . B AR O FI T Y
BT G S B St THteE D, RAZZE PCB il
MR, GHZHHES&ML, B OB T EREsEN
LS R FIZE ok S fiEl 25, "BEESEEH, FiR

2

BE R SR e, T a5 IR Eh B AR SR R A Y T ks
AT LT, IR SR A H T MR, B
& PWM IHBIEOR, SCEU AR ARSI e I
A FLES ISR e e MOSFET J15¢, PR Pk i/ A e v 5
Mo AP EFREBERIT R IBEAN TS, R
FIREDRE S RBEANARZES B, A ER- TR0 P AT I AR
TEME. ISR OB RE, R PSR ARk
RO, S s e . FR R R A A
PRV RE e B LR, HRa AR SR AT it
A, ZelPaBat s AZ ERIPHUH], nd ER
11, RERIPRVERS ORI, BRASHER GO e B 5h
W BCRBCHA e . B NIRRT RS IR, X
LS AR ARG EOREDK,, 18 B RIF YAl flE AT A]
UEFPIE

4 AR EN RGBT

41 REFLIMENLE

B AIARZEN LR H A G T LRI T — R 515k
W TEAPES, HR AN ERERR e, PR IRIE A
Em R T %A% (IDE) , Visual Studio Code, #{EZ
Gz, A Linux §%4 RGO E AL SREEE
S, C/C+ HTIREIRSEN A Python NI H T 5= M
FAFF% o Az HI F Git, 1B GitHub P& TSR,
FEFBAYMERID) SR AE ., HEERAEL CMake 1
WEIA, DR AL BRI ARG AT §E: .
4.2 BRI EE R4

REBNIRZENL I R Gt R B R i B AT
EAt, DIRm AR RERgE i P 2002 hRigE
AGRIEAAIRENAER, TR RO BRI . FRIAE
e REFER, G2l ARSE, WdEhhisdE.
BORCHE S B e P R . e R R AR R S
B, BEEzhishi | e AR ISR S5
H A H R T B A e S, IRshHTas ek
I E; SRR R RS IR R S5 4T, ST
FATARIRAE R MRS WrR R R B RE B 7 R
R, HERORRTT S, S 2 Ay B A SRS AR ED
HURIEF TS, FEEORER M LA, TR A%
PRGN, FRaR R SEmk THEEUE], RYFENMESTZ O
BRSNS REs B A 4
4.3 GBI EIE T

AR ENREH A9 H, & IhEERE LR
T EEERHIDREE &A%, AalishibsRE
LR PR RAROEIE, 15 PID 5B B H R I o 223k
2, BRI TEEER N TR, SEiT IRk
TN BERITIRBEEE, S RER, ¥R
FEERRERPAE L. B EWNEEIER R, BE



MRIUSHA - 50135 - 06 - 2024 F 11 A

ARTUABEI E RS a0 & IEf T2 5 HlsisWrissh A
Wl SR AR T 04T, IR SRR AT
AIRERVISIE S . — BB, 7RI R e 5
HFREARIRR T 22, AP E RS A B0, Rt
fouh e B B S AR E T30 1SS 2 MrdirD
W, BREEE AR R TR AT AE SR . et BoRlSE
BT 2 EIHPRENE, nEGRE IRERIES, MAORAEET
o0 FHBRERIEIA A A A A 224

5 BHRENBENRZFALSET
5.1 BE {4 E BRI

AEE {2 L BT T DA IR RS A IR e LT AR Y I
Bf7, mERREEY, By s A DO REAT AR
150, KBIFARR LA, (EERES I R, &
W RS 5 S AR AT, SEEIERE AN, 7]
PSR A R R e, Wi SE S E. BaWIIKs)
FLESIRIA, B EA R K SRR A R, 1@
AL PWM IR 25, IS S ERS, RN T B4
mmrhd, T T ASRRaEEiT . RERIREI S R
WSy o R EEATRE S, i % MOSFET JF e fUSRA)
JEROR AR, SO T s BRSO R s, s e
R & IR 8 O SR AR, B S | A RE e R
AU MBARR R, 2T TR . i R MR
iefl, IRAFRELERGCRE] T FOVEREFEPR.
5.2 EEF AR

AR B AR I DI RE R i IE B AT RS T 1
TEH S HE AR, B EHARE O R A SR,
etk R B AT AT, xS TEhtiaiststh, EAFET
BERER IR R SR, B P B R IR
SREIES BoRFTRIEIE, BRI 2. MW
PERIA R D) sE B S S 5, e BN BRI e
TIENE. F PR G AT FE 4 E R [ AT i 2
[, B LREENR, SEm RN ATE. BEE
HuRE IR SR ] SR AR, RAREMEIRLE
T, HREdERET AT B, A REE, REE
TESAI SRR, FE B G AR AR, ST B
WG, WFEBIENER, @RS E SRR b TR
PR, FAFHRNIEE . S 2n i, B9
B T SRR, MRS B T RIF R EEATA]
i
5.3 R

AR SR FORE R R B A i,

TR ShREMEAEREREA . fEBARIN, TS
P2 IR 1 E AR —8, SRR IE R
H(E. WY EHRAEEO SR, HEINKRENFE R, Bk
TR AAEREE AGERI A TAEET 1 4 mihis,
EIEEhEH], SER HEEISRrEIhRE . TERSCARE
Wz, WERAX IR A TSI BN, TEHEK
TRk, RO RIFRTHRE RS RIRER, SIS
SREHAIR IR, MR EdK . md ZUakiami, R
Wi AR E AL DAL, A RSBl T o4k
fEreE.
5.4 REIBITRR

FESEBRR T, BEIRENEERH AZELHE, &
TEHRESIARITYTE R, HaishER st AS A TR &
M TIESEL, ThRESIEE AN MR aR0slT. 5=
IR ERIUROE TR ER, IR EA SN EE
EEIRGL, M IERRSE . Hso iR e sk
EIRBITEAERIE, HEERA IR 5, WD TR
R R . PR R fais B0, ROE(ERE, 1521 TH
PRI @ fEHERIE & PN IAE NIRRT E ek
1, CREE TR R PP R T e, ZER
IPRLHIA OB TRSNEE A, B TR 2
£ BRKE, FARSIERIHMEIEE . EReERA K
PRI R T SRR DT RE T B L, MBI RS
PR TR B

6 4515

ARSI EE SRR, B dedt B RES IR . B
B E R RERE R AR5, AL T AR 40
KRS S RS, KBS TR RN & m 58
Mo FEEBRMNE AR TR A R, ASMIRERit—
SPHER, IS | AT BRI EIE AT, RIS IR
HERTIUIE SRS, —PIRIEE AR .. AR AGER AT L
BERHE 2 RE GRS, LIRS e R, Ham
T A ST EE AW LSS, VIR AR T
A ISR
Sk
(1] B, PN T, FHL AR BIR R LE LA 8 R g R i

[J]. 3540 A 5 17 F,2024,52(03):49-51.

[2] EXEEZE AL A SR A S — A 3.3

T AR 5254%,2020,56(12):186-187.

[3] BReE 2 BRI SH RN Rk & T (1] T e

515 BHAR,2022,6(05):118-121.



HRIWERAR-5E01%5-F06H - 2024 F£11 A DOT: https://doi.org/10.12349/mit.v1i6.5152

PTC electric heating technology is used to control wet
environment in underground mine A series of combined
modules

Yong Wu
Tongling Nonferrous Metals Co., Ltd. Anqing Yueshan Mining Co., Ltd., Tongling, Anhui, 246131, China

Abstract

For a long time, underground water and seasonal factors have caused serious moisture problems in metal and non-metal mines.
In addition to solving some problems from the perspective of mine water control and equipment ventilation, it is difficult to solve
terminal environmental humidity hazards such as safety production, equipment and facilities, communication and occupational
health. Based on PTC electric heating technology, this paper designs and produces a series of combination modules with moisture-
proof and dehumidification function, which can be used for local treatment of wet environment in mine well. In this paper, the
technical scheme, working principle, production method and some remarkable features are provided. Then, the market application
prospect and scope are briefly introduced.

Keywords

PTC electric heating material; Humid environment treatment; Artificial thermal environment

BT PTC E#FEARATH WH THITHERZSENR
540 AR

=&

HARA 2R B I LA RAT], s - 2280 5 246131

m =

XMk, 2BELET LI TH FRTAPRENREA LSRN MILE S E, RIS LEK, EEBRE A E S LM
BB, FRGAE T REEE . IR BRI R F AR IIR A E R — R, AT A FPTCE 3k
R, HiHRE—H EA SRR, BTH 0 THRBIREEAT ARSI A A it B MRIF Uk LR B, SF
RETHEEARAFTE, oM TEIEREFFEFT HEAR—R B EHE, K5, TR EAEEMKT MR,

KHEIA
PTCW # A4, #1IRIRIEE, A THIRH

1815

T4 BIESIBE IR SH T A, R8T
TRRESEIEA . RAIG LR, (5 L R
B, S, SENSEETHEERSREAST,
23S P K A E R I P L Bk, 575
B R A T, BASENA T 12 PRA
B HERIE R 6 P

ERT, 5 R Bk s = B R R
EER AR, T et M SR A & A DL
— PR EE, SHH, REEET PTC B AR 1

[EEEN] RE (1972-) , B, PEZHEZRA, Tig
I, MBEB=S. MBIHR.

4

H N5 R R I — R RE R R He a4 | TS
EliOLER ATl o

2 PR IRARR B AR 7T 56

HTF I H TR 0 R B W & sk, B
PTC MrEta A . TIRIRESEAE R, e S %e
fRAPTLH:. R EE LI, AT E RS LA
@ PTC kA, R PER AR, AT EA BRI
Thie, J7ZHh PTC LA I HFHERE <70°C, TEHE
36V, FEEEHEAGENZ M. @ TIRRESEIRIER,
F R PR B Ry 3 AR v e A LA Fi i 0 Fi, R e JE JX B
TRt OIREAR S L e RIPTTtE, RATHREDAR
SEEMPEARRE . @RI EELS, i
PRVERERIE AT . LM A MIBEIATT AL @RI IE I



MRIUSHA - 50135 - 06 - 2024 F 11 A

ESHVEE, e APRIER A B N RO R B — e M e
RS REDWRORETEIRCR; [N, 173 PTC #rkhry R fHIR A
R, FRDATEIR G AR R PTC s i HE o) 2 iR P T
bR, B2 0 Thktt. Bk, 12072l LIERL
FRTRERAEIRIE; AN, AIRERSNRE AT LIRS TS
B A

BRARTT e R R FEARSME RS, TS
FAEHEIIN, BIBRARTIRINE, ATLA BIERC A F B2
ok, Rk A AR,

3 BriEA BRI AR TAERIE

SRR ) TR, HSLmt 2 PTC MR ER
ity ) AR R A REARFAIE o

75 £ PTC ML (R R 28 FIRG Y5 DXW-12-
36V; HFRRE <70°G AR 105°G sl <0.6A/m - 10°G;
I ATDZE <35W/m - 10°C; TEHE <36V,

PTC MrEREE, ZREMREITE&ESFEZTE
11— PTC MEHRIR RO, 2y Mad ZEBE AT i 45
Bo HAGE—ImR IR S & BB IR I, FFEM IR
SERBEIATS PTC MEHERIA B — TR, PTC Egh2If
BRTEPIIR S 2 M ZESIRA A VA, F F R BABE
WEEARERIRE IS, PTC MR RA S,
FEAE B LR s, O im B Rk B S RN A e
SRR, IR DR F R TRASRIRE, RAEK
PO, R NAD) R NERIRZE 0,

F1 T PTC MR A RIS R IEART PTC MR HLFER
R, DUEBREREED AR RATHRYOE, &
FEBS) . Rexid#h, TIZ0RE. AR —ERENAL
EEEr. =S, S XH A, Wik, £ PTC MEE
RIDURTTE . ml, LR K AR .

4 By RRIRAR IR AR T ANHEIE ( BEEEA )
[E] 1 B R B S ST

QUFx%) FU(kMi22)

QT—F\ ~
%]

TA (R s7 58) E DTN

N

=

R VD ~ 36V ()

~36V/50Hz (#i\)
[ RT (PTCHE #41t5)

AAA
VIV VNV

& J \é\L

FR (4257 %)

] 2 A5G AR LAE R o

200 XA % 20
oj % O e E@%O 000
o & = # [ ODO000000
: g 00000000
0000000
0000000
00000000
s 00000000
= 00000000
00000000
00000000
00000000
5 @ 00000000
S 00000000
o %F : slelele]elelels,
KithTy FIKTHIBL
MR LR
e B ()
: b £ =
L*Ma— / }y K L
= T
20 —-— ‘ AJZOf
t—— 3 () ——
Pe TR HLFE T : 200X 300X 50
AT RF
B 3 ARG R R A,
] o O
il Batr
de o/
3 AR o o o faﬁm 2
1. J L e
\\% .-
.

| AT _
T 1. GHZEER

B3 FfR: 1, PTC BB, 2. {ifIFk, 3. ffieH
APEBRE LR, 4. FORRRAERES, 5. 8 FILHRIFF
SEIEEE, 6. VAWTES, 7. LED T/EHERIT, 8. 8 FIRILHE
FA R R

& 1 FrR, 285 50Hz, 36V HLJR, —HiE 8
HLR T S HEEES | ARGENAE, S tslras ARz 64 PTC
BT EEL; BT 8 TR R RIS A S it
HL, A FASHEITIRE PTC s [ H G FHR & 35-55°C
A, TYRRESTERE 0 U A as AN T /Ee AT 58
o HASLE RIEWES TR AL IHP LA IB T PTC HLER

5



MRIUSHA - 50135 - 06 - 2024 F 11 A

5 B E SRR AR AR A2 S DL BRI A R ARAIE

BLARGIVESHE): e HE 2 Bror 200mm x 300mm x 50mm
PEENAE, 8 FIRHIRIT CHEEE (5) | Ialras (6) . TfE
FRRKT (7) DLK 8 PR R RTEEE (8) /o plEEEH T
Mz HIE R s 2 A 3 B 160mm X 260mm 2725,
e LT (3) BlE T LSS LAIE, PTC B
(1) FITENBRLR (3) 2 AR (4) %
T PTC Hfhy (1) BEFZRER A — UG 228 IRIEC (2)
[ T2 A R O B R AT TR S IS s F2 R
1 JoRElT ke, WUTFAASDr, Rl RS & IR 244
TR S G o

5 BB RR IR IR N

AT, EREWEEG (1) ENATH ILHT®
ARG Imse . FIEHLAIRG R

& i 300mm x 600mm x 50mm AR Hll 1 (1955 A
B 1L ELR B & T L R S A B AL

KRB PTC B AN LA T A — BRI 7 PN,
AL ATTZIRAR, RN . s R ds Tk &
RINERLERY, AIREPZAEROC AR &R, SR N AR

BREE, RikiEH.

AR B RN A AR, (B
TR B e B R AN SR TT s R RIS B 545, sikRE
TRIT R E ARG IR . 4, e 00
T R ARHERREEDR A TRENERI G .

6 &it

L ETR, AR SR SR R SR
EWLH, BESEIESEY I EEEEHEP N H, §E
ARSI MR &R LIRSS WEk
TSR, P Tk | BlERE /Do RO F Pl A | AR
EVIE RO A AR A FIEAEE , 1RSI LB )
1o, EEAN) TR TR R . [N, aniRrER AR
R, AR S R R AR et . T E A
R, BRI R ERE, L RARBERAEE—
G NEE IR 2,

S 3k

[1] B #E (EAEREESZRS0) 2021, (2)
[2] DXW-12 PTCHPEFELE G =i B 5.

3] FEER (FHABRBLEEFERSAEEIIE#RE) 2011,

(IEH) @ 4.22.

2.2.4.



HRIWERAR-5E01%5-F06H - 2024 F£11 A DOT: https://doi.org/10.12349/mit.v1i6.5153

Technical guidance and quality control points of food
aseptic filling production

Zhihai Luo
Guangxi Huace Testing and Certification Co., Ltd., Nanning, Guangxi, 530007, China

Abstract

With the rapid development of the food industry, food aseptic filling technology has gradually become one of the important
production technologies to ensure food safety and extend the shelf life of food. Aseptic filling technology can effectively avoid
microbial contamination and ensure the safety of food during production, transportation and storage. This paper first analyzes the
production technology of aseptic food aseptic filling in detail and discusses its application status and technical points in actual
production. Secondly, the paper analyzes the quality control points in the process of aseptic food filling, including filling equipment,
environmental control, aseptic treatment of filling liquid, selection of packaging materials and other factors, and puts forward
corresponding solutions for common problems. Through the analysis of these points, this paper aims to provide food enterprises with
a set of aseptic filling techniques to ensure the safety and stability of food.

Keywords
aseptic filling; food safety; quality control; filling technology; packaging materials
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The role of equipment technology innovation in automobile
industry in improving product quality

Longfei Zang
Jiangsu Yueda Kia Automobile Co., Ltd., Yancheng, Jiangsu, 224000, China

Abstract

Equipment technology innovation can improve production efficiency and product consistency, improve product precision and
reliability, reduce the defect rate in the production process, and improve the safety and environmental protection performance of
automotive products. Enterprises should increase R & D investment, promote the application of intelligent and automated equipment,
improve the quality management system, strengthen cooperation with universities and scientific research institutions, and pay
attention to green manufacturing and sustainable development, so as to realize the two-way improvement of equipment technology
innovation and product quality.

Keywords
automobile industry; equipment technology innovation; product quality
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Comparative analysis of X-ray and ultrasonic techniques in
non-destructive testing of metal structures

Yanshan Song
Institute of Product Quality Standards, Ministry of Water Resources, Hangzhou, Zhejiang, 310012, China

Abstract

Non-destructive testing technology plays a key role in ensuring the safety and reliability of metal structures. In this paper,
radiographic testing and ultrasonic testing are taken as the research objects, and a systematic comparative analysis is carried out
from the aspects of principle, characteristics and application. The advantages of X-ray and y-ray imaging mechanism, digital ray
technology, and the propagation characteristics of ultrasonic waves in metals and emerging ultrasound technologies such as phased
array and total focus imaging are discussed in depth, and the differences between the two technologies in key indicators such as
metal defect detection ability, precision resolution, detection efficiency and environmental adaptability are emphatically evaluated.
The research results of this paper can provide a theoretical reference for the rational selection of nondestructive testing technology in
engineering practice.

Keywords
non-destructive testing; radiographic inspection; ultrasonic testing; metal defects; Comparative analysis
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Research on auxiliary processing of microcomputer
monitoring data for ZPW2000A track fault

Yaqiong Ren
Guoneng Shuohuang Railway Development Co., Ltd., Yuanping, Shanxi, 034100, China

Abstract

The microcomputer monitoring system contains a large amount of data on the operation of signal equipment, which can reflect the
status of the equipment real time. When the signal equipment fails, the data presented by the microcomputer monitoring system can
indirectly reflect the fault points of the equipment parts. Therefore, thecomputer monitoring data is an important information to assist
in fault handling. Nowadays, the ZPW-2000A track circuit is widely used in the section. When a fault occurs, it affects traffic and
causes huge economic losses. Shortening the fault handling time is the primary goal of fault handling. In this paper, the principle
ZPW-2000A track circuit and the principle of microcomputer monitoring acquisition are analyzed. Combined with the fault case, the
method of applying microcomputer data to assist in fault handling is studied, and finally a standardized process is formed to improve
the efficiency of fault handling.

Keywords
Microcomputer monitoring data; ZPW2000A track circuit; Auxiliary processing; Fault analysis
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Study on fault analysis and troubleshooting method of
hydraulic lifting system of mining dump truck

Yayun Wu
Haiwo Machinery (China) Co., Ltd., Yangzhou, Jiangsu, 225000, China

Abstract

Mine dump truck is an important equipment for mine transportation, and the stability of its hydraulic lifting system is directly related
to the production efficiency. This study analyzes the common faults of the hydraulic lifting system of the dump truck, including the
hydraulic pump without oil absorption, the lifting cylinder without cargo force, the hydraulic valve wear, etc. The corresponding
elimination methods are proposed, such as regularly replacing the hydraulic oil, keeping the hydraulic system clean, and regularly
checking the hydraulic valve. Detailed analysis of common faults in the hydraulic lifting system provides effective technical support
for timely and accurate troubleshooting in practical work. At the same time, effective suggestions are put forward for the maintenance
of the hydraulic system to ensure the stable operation of the hydraulic lifting system of the mine dump truck. The results of this study
are of great practical value for improving the use efficiency of mine dump trucks and ensuring the safety and efficiency of mine
transportation.

Keywords
mining dump truck; hydraulic lifting system; fault analysis; troubleshooting method; system maintenance
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Effects and performance optimization of interface
characteristics in carbon-coated silica anode materials

Pengyang Xie' Shenghua Qu’ Yang Liu' Xiaomeng Ying' Yilei Dai'

1. Zhejiang Institute of Building Materials Science and Technology Co., Ltd., Hangzhou, Zhejiang, 310022, China
2. CNBM Design & Research Institute Co., Ltd., Hangzhou, Zhejiang, 310022, China

Abstract

With the large-scale application of mobile phones, electric vehicles and other mobile electronic devices, the research of its built-
in lithium ion battery has been increasingly paid attention to, and silicon oxide (SiOx), as a potential lithium ion battery cathode
material, has attracted wide attention due to its high lithium energy storage capacity and excellent cycle stability. In order to further
improve the performance of the battery, the carbon material coating technology is used to modify the silica oxide anode material
to form the carbon coated silica oxide composite material. The micromorphology, chemical composition, crystal structure and
electrochemical properties by a series of physical and chemical experimental methods. The results showed that optimizing the
thickness of carbon layer and the adhesion of carbon layer to silica oxide have significantly improved the performance of lithium-
ion batteries. Specifically, when the thickness of the carbon layer is moderate (3% carbon content), the specific capacitance is the
maximum, and the battery cycle stability and multiplier performance are significantly improved, and the strong adhesion between the
carbon layer and the silicon oxide helps to prevent the reaction of Li2O precipitated from the cathode material and the electrolyte.
The results show that the interface properties of carbon-coated silica oxide anode materials can be further improved, which has great
application prospect as a high-performance anode material.

Keywords
carbon coated silica; lithium ion battery; interface characteristics optimization
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Research on Risk Assessment and Control Strategies for
Nuclear Power Plant Operation Safety

Zhenhua Qiao Xingxiang Wang
Jiangsu Nuclear Power Co., Ltd., Beijing, 222042, China

Abstract

Against the backdrop of accelerating global energy structure transformation, nuclear energy, as a clean and efficient base load
energy, is increasingly prominent in its strategic position. However, the systemic risks hidden in the operation of nuclear power
plants have always been the Damocles sword hanging over human heads - from material fatigue at the reactor pressure boundary
to cyber attacks on digital control systems, from human error to the composite threat of extreme natural disasters, the complex
chain of multidimensional risks interwoven constantly tests the safety defense line of nuclear power. According to statistics from
the International Atomic Energy Agency, approximately 68% of global nuclear incidents in the past decade are directly related
to equipment aging and management loopholes, exposing the limitations of traditional risk assessment systems in the face of
dynamically evolving risks. It is precisely this dual attribute that makes the construction of scientific risk assessment models and
three-dimensional control strategies the lifeline to ensure the sustainable development of nuclear power. The integration of new
generation artificial intelligence technology and resilience engineering concepts is providing a new path to solve this problem.

Keywords
nuclear power plant; Operational safety; Risk assessment; Control strategy
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Analysis of the role of hydrogenation technology in the
safety management of hydrogenation station

Pei Feng' Donglin Cao’
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Abstract

With the rapid development of new energy vehicle industry, hydrogenation station, as a new energy supply facility, its safety
management is particularly important. This study deeply analyzes the influence and effect of hydrogenation technology on the
safety management of hydrogenation station. Using the method of combining case analysis and risk assessment, the paper can
categorize and evaluate the main safety risks in the operation of current hydrogenation stations, and the key role of hydrogenation
technology in risk prevention and control is particularly discussed. The analysis results show that effective hydrogenation technology,
including precise control of hydrogenation pressure, temperature and other technical parameters, as well as efficient emergency
response mechanism, is crucial to the safe operation of the hydrogenation station. Further, the research puts forward a series of
strategies to strengthen safety management, aiming to improve the safety level of hydrogenation stations through technological
innovation and management measures. The research results can provide scientific theoretical support and practical guidelines for the
safety management of hydrogenation stations, which is of great significance to promoting the safe and sustainable development of
hydrogenation infrastructure.

Keywords
hydrogenation technology; safety management; risk assessment
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Yongqing Jia' Zhi Ye

1. Guohua (Fengning Manchu Autonomous County) New Energy Co., Ltd., Chengde, Hebei, 068350, China
2. Zhongtian Hua Hydrogen Co., Ltd., Nantong, Jiangsu, 226400, China

Abstract

This study presents an innovative design scheme for the defects of the existing mobile hydrogenation stations in the high fault risk,
low filling rate and limited function of a single gas unloading system. By introducing the double gas unloading system, this scheme
effectively reduces the risk of system failure, and significantly improves the continuous operation capacity and filling efficiency of
the hydrogenation station. In addition, an efficient hydrogen storage tank and an intelligent control system are integrated in the design
to further optimize the stability and safety of the hydrogenation process. This paper details the design principle and functions of key
components, and designs three operation modes for different market requirements, including rapid filling mode, energy saving mode
and emergency standby mode, to meet diversified application scenarios. This new design scheme not only improves the reliability and
flexibility of mobile hydrogenation stations, but also lays the technical foundation for its application in a wider range of fields and
promotes the further development of hydrogen energy infrastructure.

Keywords
mobile hydrogenation station; double unloading system; efficient filling; intelligent control; multi-scenario requirements
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