Volume 3 DB
Issue
August 2025
ISSN 3029-2395(Print) 3029-2409(Online)

L Sl et R

e

sQlil

7

g ¢

xra =

7 R i =

e

B
o b=

=

=_ SYNERGY

‘: PUBLISHING PTE. LTD.

Tel: +65 65881289
E-mail: contact@s-p.sg

Website: o0js.s-p.sg

<
o
(=
3
D
w
0
(%)
=
D
(0]
>
=
[0)¢]
=
(%)
—
N
(=]
No
(6)]
o
[%2]
=
w
(=]
N
©
No
w
O
o
o
=
=)
=
w
o
N
LIO
N
e
(@]
O
©
>
=
2

Google Scholar

= Crossref  § @IKiTax “ ‘

/73023°23325

——
——




thCH4 s AT SRR

ISSN: 3029-2395 (4U) 3029-2409 (M%)
HARIE S A3

WIFIME : https://ojs.s-p.sg/index.php/hgyjxjz
AL A PR B I ] H R

Serial Title: Progress in Chemical Engineering and Machinery
ISSN: 3029-2395 (Print) 3029-2409 (Online)

Language: Chinese

URL: https://ojs.s-p.sg/index.php/hgyjxjz

Publisher: Synergy Publishing Pte. Ltd.

Database Inclusion

W

Google Scholar

= Crossref @n(i CERY

www.cnki.net

Google Scholar Crossref China National Knowledge
Infrastructure

AR B /Copyright
LS AP ARG R S FUIL BB B R, W53 fE ST, AT BURHS Creative
Commons [& 4 — JEFTIL (51 4.0 KU T . WA BOLA PG ER , XSRS ATFUEN .
SRALIE, 65 BORSHACPISCHENS | AT SCHE4 T A . I RHE A PG P4
AR TR B L R A4

All articles and any accompanying materials published by Synergy Publishing on any media (e.g. online,
print etc.), unless otherwise indicated, are licensed by the respective author(s) for public use, adaptation and
distribution but subjected to appropriate citation, crediting of the original source and other requirements in
accordance with the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) license.
In terms of sharing and using the article(s) of this journal, user(s) must mark the author(s) information and
attribution, as well as modification of the article(s). Synergy Publishing Pte. Ltd. reserves the final interpretation

of the copyright of the article(s) in this journal.

Synergy Publishing Pte. Ltd.

AR /BE-mail: contact@s-p.sg
BT MHE /Official Website: www.s-p.sg
Mtk /Address: 12 Eu Tong Sen Street, #07-169, Singapore 059819

SYNERGY

CHE TS HURRAEJE ) TR P

JHTIMEDL :

R4 A0 T S

ISSN: 3029-2395 (Print)  3029—2409 (Online)
HMUES : X

HHFIRIE: heeps://ojs.s—p.sg/index.php/hgyjxiz
AL AAFR BT PNE H A

HRAR UK

- Tt Microsoft Word

- R FATEC (TF2st% ) 450000 by BIERZS20077F
- ML EPREL

- WX A& Adobe PDF

- ZEICHR: i EHEAS)

HRPRIR AR

< AR CARIITIRIDL L)

- AT T

- AL TR

- I E A AR

- HEHIM (CNKD) | AHCEAR (Google Scholar ) 5545 EHR
- SCRARETERUR A T %

- IR OA T, AHAEF A SCEEIhY ;

- TR AR SCEREE Y T . BRI SR ;

< DUTHGRBC$R S 5%, BT OS2 m R BB 1) 5

< OOVEETRALEIR FREIRSS . BITEMICR SO B i R RTHE T, FEmcE ) [P SE R .

PRI

BN - G AR T PO ORTVER AR Ze P A HR [R5 2 S D o DN SCRE B TP, P Il it v S A

BT RO, HERR. R, BROtERL PUE. LlmRCE G .



KIS E

Volume 3 Issue 8 August 2025
ISSN 3029-2395 (Print) 3029-2409 (Online)

E
oV
Tao Zhu

W =

¥ 7% JunlJiang
FEMAS  Linyu Jiao
HAFH  Fengxiang Yin
# %% YiHu

% ffi  WeiPan
WHi4N  Chenggang Xie
#7455  Naixin Guo



KT EN TR

2025/08 Hi*&

11

14

17

21

24

27

30

33

36

39

42

45

48

51

54

BT R St R 7 =B oR

/ XUF

B s ARLE L TAU AR O ST R S 4 a3

| T&=F

AT s RIS SlmmEE4n T T 20t
7T

I k) REx

TR sl e ey TR I DAL SRR T
ERENR

/ TBZE S

TBA57K) AAE - B IR RE N FIIFS

/S E SREAN MR 2

M LRIEEEGENIEE LRFEETEN

| F R

KRR R AR I ST R 5T

| HSREE R PR

KA RS AR I S 4B ZE Y

[ IRE EERLE HSEE

THI[A] 3D FTENRY s MRS R b S H Y

/KB

AiliEE A e S R T2 e ek ire
T

| BEERAE

E R URR SR UL IR T S5

/& DESCUE BRsE

RIRZIF R RS L

/ R

FEAU A IABISOR H RS A S5 A RERERI SN 3 b

| ZEYER

TR fE T AR A v M DX e = FH M T AL e b 1 g
Sk

/ A

HL A EH BN A I G T S 8570 SR

| wfE

Ve R RS R SR

/RETK

BT RZAH RS O TR SRR A X (b

! kA

TR RS RIS (R E S E a0 T SR

57

60

63

66

70

74

71

80

83

86

89

92

95

98

101

104

107

i

| ERFPE ARTE

660MW il ST EAURIE ST HE R D e AR 5T

| B

R /KRS B AR ORRTT

IERE DOl Rt BRER EEG

Bl TSR E R AR T4 B AR

| =B

IR A P DR B R B E TS A G R R
i

RS

A BT T Bl R 50

VI NIV I 73 LS S S

PR CVD R R RIS RS T ZH 9%
i

/ BHETN

FT e TR R skt
/R

TR EE A A N SRR A R Y
| TR

FEP I R T T REOS A s
/ BRI
NEPUEE T2

/N
IR et % B B B Y PRI AT 4
/ RN

TSI LR B AL RERE T Sz I B

! JHEER

b T2 MGy s S e B HEA LA 7
/XK FE
ARSI R A N TR 598755 Z e Tt

I BT

ST R IR BT 5 i S A BRI Y

I NUPET - ZZ429% 0l ChibeE

AT CK3M #=5ill#s H) OLED #otis & fisit 550
1B RISE =g

Fdashn Tl B ) BB R ) B RE S I S 4 MR T
NN



TS m it R

2025/08 Hi*&

11

14

17

21

24

27

30

33

36

39

4

Analysis of oil and gas recovery technology in refined oil
depot

/ Dan Liu

Innovative Application and Development Trend of Auto-
mation Technology in Chemical Machinery

/ Jinbao Wang

Research on Optimization of Processing Technology for
Aluminum Alloy Curved Surface Parts Based on Three-axis
CNC Milling Machine

/ Yongli Wang Yulong Dai

Study on reliability optimization and fault traceability of
rotating equipment in refinery life cycle

/ Junsu Xing

Research on the intelligent application of the dual-carbon
control platform in municipal wastewater plants

/Yan Gao Lei Zhao Mingyi Zhang Lin Li Qiang Li
How to respond to patent examination opinions from a patent
examination case

/ Shuxun Meng

Study on diagnosis and treatment of steam turbine vibration
fault in thermal power plant

/ Xianghua Zheng Libing Lei Zhongchen Sun

Study on fault detection and maintenance of primary electrical
equipment in thermal power plant

/ Zhongchen Sun Libing Lei Xianghua Zheng
Construction and evaluation of lattice structures for 3D
printing

/ Minghe Zhang

Research on Optimization of Welding Processes and Joint
Properties of High-Strength Steel Pipes for Petroleum Storage
and Transportation Containers

/ Yinsheng Han

Analysis and Handling of Common Problems with Intelligent
Rapid Sulfur Analyzer

/YaTu Wenjuan Pang Ying Chen

Optimization of Kaldor Furnace Control System

/ Shuqing Tian

Analysis on the influence of optimization of coking waste heat
recovery system on comprehensive energy consumption

/ Weimin Li

Analysis on application and challenge of modular construc-
tion technology in surface facilities of oil and gas fields in
alpine regions

/ Shijia Xing

45

48

51

54

57

60

63

66

70

74

77

80

83

86

Safety Risk Analysis and Prevention Strategies for Electrical
Automation Equipment

/ Zihui Yuan

Risk identification and evaluation of forklift operation process
/ Xifei Zhang

Optimization of whole-process mechanized production
mode of corn based on integration of agronomy and agri-
cultural machinery

/ Yongsheng Zhang

Research on interference suppression strategies for field
instrument signal transmission in process control systems

/ Ruiyang Mao Yude Zhu

Research on exhaust pressure optimization technology of
660MW supercritical steam turbine low-pressure cylinder

/ Lian Bo

Discussion on low-density cement slurry cementing tech-
nology

/ Tianxi Zou Hongpu Gong Yaguang Wu Baogqin Chen
Hongwei Wang

Research on long-term operation and maintenance technology
of coal, chemical gas and gasification device

/ Mengjiao Wu

Research on Static Electricity Hazard Analysis and Systematic
Prevention and Control in the Production Process of Oil
based Coatings

/ Chunrong Ni

Optimize the transmission system of the cabinet fabric
crane

/LinLi Ming Jiang Liming Jiang Zunwei Yang
Keyang Liu

Simulation of Flow Field and Optimization of Process
Uniformity in Semiconductor Thin Film CVD Equipment
Chamber

/ Yanli Qi

Design of Motorcycle Covering Parts Based on Reverse
Engineering

/ Bin Fu

Study on aging and crystal phase transformation of pseudo
boehmite

/ Junchao Guo

Optimization strategy of energy saving transformation of
chemical equipment based on process simulation

/ Taiyuan Zhang

Study on welding process of stainless steel

/ Youxin Ye



TS m et R

2025/08 Hi*&

&9

92

95

98

Research on intelligent operation and maintenance manage-
ment strategy of coal washing equipment

/ Huigang Zhu

Analysis and Control Measures of Material Consumption
and Energy Consumption of Dry Gas to Ethylbenzene Unit
/ Jianlong Zhou

Study on risk classification control and hidden danger
investigation mechanism of chemical safety

/ Yongxin Zhao

Control of residual stresses in ship structure welding and

improvement of fatigue life

101

104

107

/ Guangning Nie

Research on risk assessment and emergency treatment
technology of urban gas pipeline leakage

/ Yakupjiang-Maitisaiyidi Xiaohui Ma

Design and Implementation of OLED Laser Equipment
Based on CK3M Controller

/Bujun Ling Pengcheng Zhu Mingfeng Yuan

Research on intelligent monitoring and compensation tech-
nology of tool wear in CNC machining process

/ Renjie Chen



W ITENMMWHHE - £03% - £08HI - 20254 08 A  DOI: https:/doi.org/10.12345/hgyjxjz.v3i8.31107

Analysis of oil and gas recovery technology in refined oil
depot

Dan Liu
Sinopec Sales Co., Ltd. Hunan Petroleum Branch, Changsha, Hunan 410000, China

Abstract

Under the current situation of continuous growth in the demand for refined oil products, the issue of oil vapor loss in storage facilities
has become increasingly severe. Such losses not only lead to resource waste and compromise management efficiency but also cause
environmental pollution. This paper provides a comprehensive analysis of oil vapor recovery technologies in refined oil storage

facilities, aiming to enhance management quality and support the sustainable development of petroleum enterprises.

Keywords

refined oil storage facilities; oil vapor recovery; storage facility management
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Innovative Application and Development Trend of Automation
Technology in Chemical Machinery

Jinbao Wang
Inner Mongolia University of Technology, Ordos, Inner Mongolia, 017200, China

Abstract

With the deepening of Industry 4.0, the integration of chemical machinery industry and automation technology has become the
core driving force for industry transformation, upgrading and efficiency improvement. This article systematically reviews the
current application status of automation technology in the field of chemical machinery, analyzes the implementation paths of key
technologies such as PID control, distributed control system (DCS), and intelligent sensors in the chemical machinery industry,
and explores the significant advantages of automation technology in improving production efficiency, ensuring safety production,
and optimizing product quality. Based on the bottleneck of industry development, this paper analyzes the challenges currently
faced such as technology integration, cost control, and talent shortage, and looks forward to future development trends from three
dimensions: intelligence, digitization, and greening. Research has shown that the deep integration of chemical machinery and
automation technology is not only the key to enhancing the competitiveness of enterprises, but also an inevitable choice to promote
the sustainable development of the chemical industry.

Keywords
chemical machinery; Automation technology; Intelligent control; Safety production; development trend
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Research on Optimization of Processing Technology for
Aluminum Alloy Curved Surface Parts Based on Three-
axis CNC Milling Machine

Yongli Wang Yulong Dai

School of Intelligent Manufacturing, Sichuan Vocational and Technical College of Mechanical and Electrical Engineer-
ing (Pangang Party School), Panzhihua, Sichuan, 617000, China

Abstract

This paper analyzes the characteristics, structural requirements and process routes of curved surface parts, discusses the technical
features and process schemes of curved surface parts processing, optimizes the tool path and cutting parameters on CAM software,
and conducts actual processing verification on a three-axis CNC milling machine to produce parts that meet the structural
and precision requirements of the parts. With numerical control technology as the core support, combined with tool dynamics
optimization, path planning and digital tools, efficient and high-precision processing can be achieved. In the future, it is necessary
to further explore adaptive processing strategies and intelligent parameter adjustment technologies to meet the more complex
requirements of curved surface manufacturing. Formulating and implementing reasonable processing techniques is an important
means to enhance the efficiency and quality in the numerical control machining process. The data analysis and operation process
analysis in the text are not comprehensive.

Keywords
Cutting method; parameter optimization; milling processing
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Study on reliability optimization and fault traceability of
rotating equipment in refinery life cycle

Junsu Xing
Cangzhou Refinery, Hebei Province, Cangzhou, Hebei, 061000, China

Abstract

In oil refining facilities, rotating equipment such as pumps, compressors, turbines, and fans, which operate under high loads and
frequent operational fluctuations, have become critical weak points in production systems. Traditional maintenance models dominated
by “post-failure repairs and experience-based approaches” struggle to meet the triple constraints of enhanced safety, reduced carbon
emissions, and cost efficiency. To address this challenge, this study innovatively establishes a reliability assessment framework
covering the entire lifecycle from “design, manufacturing, installation, operation, maintenance, to decommissioning.” Additionally,
it proposes a fault traceability technology integrating multi-source industrial big data, mechanistic models, and knowledge graphs.
Through practical implementation at a million-ton-per-day refinery, this framework and methodology have been validated to improve
the reliability of rotating equipment, ensuring safe, stable, and efficient refining operations. Key words: refinery; rotating equipment;
reliability engineering; fault traceability; whole life cycle
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Research on the intelligent application of the dual-carbon
control platform in municipal wastewater plants

Yan Gao Lei Zhao Mingyi Zhang Lin Li Qiang Li

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

Abstract

This article focuses on the intelligent application of the dual carbon control platform for municipal sewage treatment plants. In
response to the lack of a professional carbon emission monitoring system for domestic sewage treatment plants, a dual carbon
management platform covering modules such as data collection, system control, and dynamic monitoring is proposed. This platform
helps enterprises achieve refined operational management and promote the low-carbon transformation and sustainable development
of municipal sewage plants by accurately measuring carbon emission data, implementing real-time dynamic monitoring, and realizing
multidimensional data visualization.

Keywords
municipal sewage treatment plant; Dual carbon control platform; Intelligent application
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How to respond to patent examination opinions from a patent
examination case

Shuxun Meng
Shijiazhuang Haitian Intellectual Property Agency Co., Ltd., Shijiazhuang, Hebei, 050011, China

Abstract

This paper emphasizes that the specific structure, positional relationship and connection relationship of the present application are
the main distinguishing technical features of the present application. The invention purpose, technical solution, working process,
and the technical effect produced in this application are all different from those in the comparative documents. The above-mentioned
distinguishing technical features of the present application cannot provide technical inspiration from the comparative documents.
Moreover, the working processes of the limit frame, universal ball, two universal ball platforms, clamps and other components of
the present application are different from those of the comparative documents, and their effects on maintaining the wheel set posture
are naturally different. This article starts from how to determine whether a claim has inventiveness. Through the study of cases in the
patent examination stage, it analyzes the details and parameters of the specific structure and the issues that should be noted during the
inventiveness examination.

Keywords
Test bench, rail contact, fatigue, rail contact fatigue test bench, creativity

M EFHERABINTEEZTFFESENL
ARy
GREERARUEAIAR, i - L 5 050011

wm =

ASGRIPA T IR LALLM E R RARERR ZART IR LR AHAMNIE, KPR RA RS, FRTE, T4F
WA, P AR AR G 2 A 698 R R . A iR i i Xk RO B AR S R AR MR I SR P A R B B, W
AWIFRALAE, @k, AATQRFE . FRFRFG TAIRE LA TR RF, CNRFETESHK
RAKRE, AL LI AT R BTG L&A A B A S, A5 T ERNBEA G, 2T AR tem
Vo BT E R R E A P

K4
KI G, AR, LS, MRS RES, bk

1 BN

R BHRFRA — P28 feS B T LRI R I (O RN 2 b7
FHIREEN LRI, ARIERREZEDK 1 WA (20
1, &1 RIS ERRES WA HERIA TR,
FAUAS S CN117309646B )

1, — B RS TR P AN P i 551 B
HARIE (L) 8 (6) . 8 (7a) . HHHEL(Tb) |
ZEEFRL (9 a)  EBRE(9b) | 2R (8) | ATREE(12a) |
AREE (12b) , HRHIEE T AR5 sEFE e ) L et
By 55 TR e SR B A B ESes (2a) A7 HEM]
Eghes (2b) . REE (14) © WD TIAERES (15) © 290

[EH=EN] ZME (1965-) , 8B, PETILEREA,
AR, BNBIARER, MBEMRIE/EARIEIDAR.

FIAENS AR (4) . e S RE L NEANERSECS) .
AETHEINZEAESES (11a) | RETHBEINA K EES (11b)
MR TIREERT RS (6) FESKARIBRAIIE (3) ; AN
VEdhes (2a) IEREEANAG EEAVESDES (2b) MRHER 2R E
RAFE (1) WIS, FRAAE (3) FISmE (4) Beedss
[eDZR (1) TS, AZmAEshas (2a) b H .
HERIERDEZY (2b) Wl kRSB ST (6) HZEH
HIMSm RS, BROE (3) L2025E BRlEAR I E N4~
HHECES (15) , 4 (14) 55e0f (6) FOTEMEE R,
o (14) WRIEMNIE S — N ARECES (15) Bk
FEEERE, HERITHE (5) WIS (6) MZEHIEE R,
ZERIE (12a) [EEZ3EE AR ECE& (11a) |, AIREE(12b)
B E LA S (1) k.

THRE & SR — R He s

SHEE Sz 1 (CN113125175A, 20210716) AN FF 7 —Ff

17



L IEMmE - £03% - 508 H#i - 2025 £ 08 A

WHEAEshE iR E (SIUE 2, EH2 hRidHE
HOMEARE SISO 1 R BHERIFRIEATHRHTS ) |

BFER DA 2, B3t 7. WL 6. S 5. ERINES)
TEds 11; ROJZE 2 B mAnEshrEes 11, #5357 giE
R AEE RO R, iR A A 17,

FRERE 17 B A ST 14, Frkient 7 @ kgt
B 14 SErRERIIEshES 11 MERE. KHEE2 Rk
G H TS BURESE AN /KSR A RS TR M T AR ZE 5 38

W EZRRESRE G R E 15, H S ImRAe [EEHE
20 8 MRS MEIAVICPIREERE, Al DISCEUESGE Y
P FEE AL

LRDEERZ LIS, EEScr: 1 AR L85 S
ARATFHARN AT AR FBATFIRCRIZDR 115K
HNZOARTT S AU EAR N R 5 2SS UK, B
R ARGRUETIER A BENEY, ARGLRE
B TR =HITEN G,

2b 100 1
-

40
/fclt

p s

"y

1

18




U TSN - 5 03% - 55 08 # - 2025 4 08 A

2 IEMRFIFNFIZERS, FEARFHEXE
FARFE & ESHAL

SRR Bt T TS, FRAREMN A R HIEA
FEERCRIEDK 6., 8 SFARIEK 1 &9, RIKEIERFIZERK 6.
8 HORHERB DA AJERCRIEESK 1, MIfiERGH FORRIZEK 1.
DCRE, SETAORCRIZEDK 1 HRsn TR 42 (1) EMEE.
FROZME (3) MOBEMARLEN . BRAKE (3) 2EER 2R (1)
AT EARLERS . S (4) 28R DEE (1) HTE
O EARGE R -RA( 14 ) BRGS0 S A (S
55t (6) HERhEE RS

ARHEAEHORRIEDR 1 53 SR 1 OIX B AR R
T RESEREEENN. A, 20500k, 2R,
GIREE . BEFPBRIN ARG . RETHENAREE &, AR
PR LS ARG b, AIREBEE LA S
b EEAERIESE D . A EAVEShES s Dk
SR SEER R B P AL IR R, 5
ANHAERES . BINEEN SRR, eESRE LT Es)
FOTE ] SAE RO A T IR TR e Ok AR ROBROTHE s BROTHE
015 17 8 P 22 A IR DRI TS, BRAIAE L2225 B RIS
FEHS BN T TAERE- &, RS A E e sz,
REAIRTE NS S5 — AT AR Gl R, &
M) SR S e AR E e dE e, RODZE (1) BATH
fE (100) . 582 (101) | B AR (102) . =4
7 (103 ) FIZEPUREZR (104) , FRRTAHE (100) FURISM
MEES B BA RN (1001 ) FISMHIE (1002) , B
(101) MIRTEMIS . R (102) WRTEPIR. =8
22 (103) WATEPmATEEPUREE (104) RIETE PS5 H
BT (1001) FOFEMLIRE (1002) BROT; FROTIE (3) EfF
PRI (31) . PN (32) At (30) , BN
A 31) EAIRTAE FSH R 30 ElEERE, I 32)
SBIGITRRAINAR( 31)EIFMUL, FRAER( 32 ) 591 30 )
DINARXS RZFOGN AR (31) FElE s, A TIAERES (15)
Sy BRI BN ( 31) BOPIIEE - if £ R fE AR A E;
PRAIAE (3) 22EE R DEE (1) BT HLE A, BROTHE (3)
5 (102) (B, ik f2 (102) -EF
PRHEF O, S D RO S T BRI R R,
AN R P PR (IR 2 T R DU R (30) _ERY
BT LR BROTHE (3) S5RZE (1) TSI PREHEE
AR, SR (4) ZHEERDEE (1) WIS
2, B (4) 5E=/F (103) ArEAY, SARE (4)
T A AR (40) , FTREE=MZ2 (103) EEAF
PRHEFF R, fSHEF U R BN NS B AR, &
MERRIERFFERE R g e 7 T TR LU R A (40) =
MZEREF LI S IARE (4) 5REE (1) TR REHE
SEVERE(E Dy A (14) AT TRRAME (3) AU RER, R (14)
AT A FRIZ B IR R (AR A et sk, ™

MNERAZRFE T ARRTARA S (6) MZERhEIEER;
FMFHE (5) BRSNS (6) RIZEHIREE RS,
T[] 2hE (5) FUREBEEA URY (51) , 556k (16) 4
FIR (6) WZESHSIZEME E R, 395 (16) 1Y
PismS U B (51) R B e e, iXRE, FIE
IR BT AL 5 T 2= FHbT P

3 KH5rh

SFEESCEE 1 AT T — PP PR shid shis b hn Bt ga 2%
B, WS 1 Nk B e RS B T R A
(1) PSS TR SRR E (1) BRI ), ik
SEMRTE (1) RISE S 3) . Bk SEEHE 3) b
AN R EER (4) , S (6) WEITRPUERE (4)
., FriRTES 5) EEaREBEE 6) , FrRRIEEEL (6)
EVEERT (7) , FRRESH (7) SMNERIAAE T E AR
EHEZR (8), AR AR (2) FIAHESHEASEE (9), Frik
FEXTEERESE (8) TR R TR (2) SFTRIEZHETHEE (9)
FERE, BTk AE () B a RN s RS (10) i
FNESER: (11) , HoBI SRS (5) TRt (7)
MRS, RIS (5) B EanEzESS (12) ,
FriRkgh sk shfEes (12) 8529 (13) FHERE.
Z: LGS 1RSI AR 2R [0020] B £ [0025] B, %FEE
XV EFELLFE: (1) WS (B BENEES) - 185
BENRIGHEE; (2) AP TR B IR
) LR L1, AT RINIRZE; @) =MAnEHEe
EHEIIHIEE, FEILED) - W SRR (5) SE&En
YIRS, AR LR RIS,

SFEE SR 1 AR A AL AR _ R X B ARSEHIE, RiE
T BRATAERT T TAIER OB & ST e3Pk A ST, 1k
BFEaiEm N IAECE S, RO 225 H 2 A aHE %
BN AECES, MBS EMEEER, RN
B AN 5—A T TAERSE- & il BREAEERE, RDZE(1).
FROIFE (3) MBEMRGERILL L IRAINE (3) Z28fER 148 (1)
TSR Bk Ls Ry . SAfE (4) Z2EER DEE (1) MTRE
M ERGE R, R (14) WEMKRSER . RS (5) WK
SR (6) MZEHE T ER AR, XX B
FHIE A B SE MR B o A DA N R A R AR BRI X 5]
FEARFHIE, AHIBENAHBIN. FARGE, TIESRE. =
A ARG S H S 1 SR, AR IE Y Rl suX
B ASFAE HARGEMI LSO 1 A REEA S R, i HAH
TERIBRATME . HHER. TN HERES . RS TR
WSS | TESEARR, e WRRHE RN
REAANHE RERFIEAEE S | #REE R E L
B HZRARER S N BRIV o A ORI, (HAHR TR
TP HO R R T B — 2R SR I N RS ) LRI A O B ke

SRz Il

19



U TSN - 5 03% - 55 08 # - 2025 4 08 A

BRI, A HIEETHIBURIZER 1 EORTT 2= 5/
1R, S 1 IHFREEE R HBARSFIE AT
DK 1 DB BRI R, S 1 R8s L
GG AU FEOR FBAF AR EHHIBCREEK 1 Bresk fif
AR TTZE . FBECREEK 1| TR AR I AR 7 ZEME%
TR 1 FIASU Y AR T BN BN IS BA
FEE i S W,

ZNARERRIAY, REANRETEE: 48R
TR AR OIS, KR 22 PN EERE 53 ik
TEZEARAIAE BOER | (RIRAEES D B B E 22 TR BN )
HUom R OAE RS R HFE K f s S e B — (&
i, KSR A A S E AR S I Bl (RTDA
FETE AT RO mAY B SRR REE ), XU TR
ROTEIAAIIU B RS a2 AR EShas e (4
) ERENREE R, ATDASEIIER A . IR
FEEIOVER. S50, Wi . AR SRR
S . AURFRIRERE, ARG TR E A Ak
BEARIE N RSB oy e, SEBURRIBIURS, RTDLRE
AR RIZERME AR ) 258t 2 SIAHORMALL,
AR 2582

B, ARHIRRIE S TR A T RS (22
AERETE ), ASEIARNE . AR, HHTELE
BUHNZRARS S T RO 75 10, HARARHIAK R
T, G TR RS BB R, S A
SEBRA o

£, REHARAG GEd Fahes (£, AEAEzDE: )
MR FEIN AN R R, KBRS . AN
MBI DVER, BECTORIR B S ey 5 i BT 5

F=, ARG S RABELORN SN, M
TR TR LR, SRS TR A
AT TS 55 1 BT 9

Y, AR S R R SRR SRS R, Al
SCENE AR NN, AT AR Rz 5 1
%, AU RGeS SR AR S

LREFTR, ARBIREE T — RS R e LA
I 7R & , B LIEAT 5, BRIEREF, RGNS,
RERAV R RO TE EL AR T AR S LRI IR S R,

20

AISCUE 2T R T . SR S5 A AN R e
THIEEEIRES, RN TR 2RISR MRS LR Y
PR S5 FIRE, BB Teds % . EES A S EE
LB AZG AR . 2R SRR . g
RTINS RIS TN 5 D8 ) oM IR <SP ]
B2 RS . B, BRI 5 e &
MR, ARG, AR AR 1 15% DLE,
RIERAREIR T 17% DAL

4 e
CEEDL LR, ARHIEFIPCHZSK | A Bk Bk
CER AU AR N Rl R E S . GEE AR,
T B MR T RIS RO RREMIS TE SO 1 AR EIER
JER, MARBEMINEREARFEEEAER, Hi, AU
RN B RE i 1 1] B A 22 5 oy A R FE il RE AR 23 Y
RREEK 1 TR AP T %, IR EDUFEA R AR,
Heo L, M TSR 1 FARSS A AR AR B
CAEE S, FRORREER 1 BUS T E R SRR A,
BRI AR T T30 1 DU AU i R+
BRTEN NS &R A R ARES . Bk, AR T b e
| FIASTIE R B AR FELI BN E, BiBoRIZEER
| BERB SR SABE R, BETRIEE 22
4 3 FHLERIBIEE .
ERISAREE T ERREERINA], T EHE
FIRL, LHIS 70202311408621 .9, LRIKLA: AR EEE
Ko
ASCPEHTHRIEAN . BREEER . TRIRIARY
MR LR A 275 B G E A AN, B %
I B BRGNS, OhT T BRSBTS EE sl
T I N Y R
S ik
[1]  EEHRFRIAFFERAS, A5 CN117309646B.
2] RHIERIPIEATFTS, A5 CN113125175A,
B] EFFI=Rs, TRHEETEFEM], =R, 2010
F1AER.
[4] TREBFRERE, TR, SRR, 19943 51
M, Fm: RAH, Y.



U ITENMMBE - 5£03% - £08H) - 20254F 08 A  DOL: https://doi.org/10.12345/hgyjxjz.v3i8.31112

Study on diagnosis and treatment of steam turbine vibration
fault in thermal power plant

Xianghua Zheng Libing Lei Zhongchen Sun

Huaneng Yunnan East Energy Co., Ltd., Qujing, Yunnan, 655000, China

Abstract

During the operation of thermal power plants, steam turbine vibration faults are a common issue. Proper vibration fault diagnosis and
the rational selection of treatment methods based on fault causes are essential to ensure stable and reliable turbine operation, thereby
maintaining power generation efficiency. This article focuses on this critical aspect, discussing both diagnostic methods and treatment
approaches for steam turbine vibration faults in thermal power plants. Through this analysis, we aim to provide valuable references

for professionals in vibration fault diagnosis and management, ultimately enhancing the efficiency and capability of addressing steam
turbine vibration issues.

Keywords
thermal power plant; steam turbine; fault diagnosis; treatment method
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Study on fault detection and maintenance of primary
electrical equipment in thermal power plant

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

Abstract

In the context of modern economic development, electricity demand continues to grow while higher requirements are placed on
power generation quality and efficiency in thermal power plants. Electrical primary equipment plays an indispensable role in thermal
power plant operations. However, common operational issues with generators, transformers, and other devices often affect overall
plant efficiency. To address this, it is crucial to implement practical fault detection measures and optimize maintenance strategies
based on actual conditions, thereby ensuring stable plant operations. This paper analyzes key fault detection techniques and
maintenance approaches for electrical primary equipment in thermal power plants, aiming to enhance operational efficiency, reduce
failure risks, and facilitate smooth production processes.

Keywords

thermal power plant, electrical primary equipment, fault detection, maintenance points
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Construction and evaluation of lattice structures for 3D
printing

Minghe Zhang
Guangdong Dongji Electromechanical Equipment Co., Ltd., Guangzhou, Guangdong, 510000, China

Abstract

To address the urgent need for lightweight multifunctional structures in aerospace and bone implants, this paper proposes an
integrated 3D printing method combining gradient lattice design, evaluation, and manufacturing. A heterogeneous model with
continuous rod diameter variation is constructed using BCC cells, deriving analytical relationships between specific surface
area, porosity, and rod diameter through experimental verification with << 3% error. The finite element model using 7x7x7 cells
demonstrates that quadratic gradient can maintain peak strength while reducing weight by 32%. FDM-printed Cross-BCC gradient
specimens validate the process feasibility, successfully achieving 19% weight reduction and 28% stress reduction in aircraft bearing
brackets. This provides a practical technical approach for structural-functional integration under extreme service conditions.

Keywords
lattice structure, additive manufacturing, BCC structure, gradient structure
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Research on Optimization of Welding Processes and Joint
Properties of High-Strength Steel Pipes for Petroleum Storage
and Transportation Containers

Yinsheng Han
Beijing Longshengtaike Petroleum Pipe Technology Co., Ltd., Beijing, 100000, China

Abstract

The application of high-strength steel pipes in petroleum storage and transportation containers plays a crucial role in enhancing
container safety and durability. The optimization of welding processes is one of the key factors affecting joint performance. This
paper explores methods to optimize welding processes for high-strength steel pipes, focusing on analyzing how various parameters
during the welding process influence joint properties. Through systematic evaluation of the advantages and disadvantages of different
welding techniques, combined with advancements in material mechanics and welding technologies, this study proposes optimized
solutions to improve joint strength and ductility. The improved welding process effectively enhances the mechanical properties and
corrosion resistance of steel pipe joints, ensuring safe operation of petroleum storage and transportation containers.

Keywords
high-strength steel pipes; welding processes; joint properties; petroleum storage and transportation; optimization
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Analysis and Handling of Common Problems with
Intelligent Rapid Sulfur Analyzer

Ya Tu Wenjuan Pang Ying Chen
Inner Mongolia Baogang Steel Union Co., Ltd. Coal Coking Chemical Branch, Baotou, Inner Mongolia, 014010, China

Abstract

The automatic sulfur measuring instrument is used for the analysis of coal quality and coke sulfur index. In the actual experiment,
data anomalies are often caused by various interferences. This paper briefly discusses the various interfering factors and solutions
in the field experiment. Through the analysis and research of common problems with sulfur analyzers, the main factors affecting
the abnormal detection results of sulfur analyzers are determined to include system parameters, airtightness of the gas path system,
purification device and filter, electrolyte, sample weight, overload operation, and ceramic boat machine. Through strict control of the
operating process, standard comparison, control of material declaration, equipment and facility maintenance, etc., the detection ability
of sulfur analyzers is improved to ensure the effectiveness of detection data-

Keywords

sulfur analyzer; data validity; Common problems; improvement measures
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Optimization of Kaldor Furnace Control System

Shuqing Tian

ZIJIN MINING GROUP COMPANY LIMITED, Longyan, Fujian 364204, China

Abstract

This article introduces the process of technical transformation and optimization of the control system of the Kaldor furnace in Zijin
Copper Industry’s rare and precious plant. By repeatedly comparing and analyzing the communication interruption and stuttering
issues, lack of system redundancy, and unreasonable program logic in the original control system, the optimal performance plan
(improving system stability by about 40%) has been determined. After determining the plan, a detailed construction plan was created,

and the operation is currently stable and smooth without any problems caused by the system. It is stable and reliable. I hope to
provide reference for optimizing control systems for more smelting enterprises.

Keywords
control system; technological improvement and optimization; system redundancy; program logic
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Analysis on the influence of optimization of coking waste heat
recovery system on comprehensive energy consumption

Weimin Li
Henan Pingdingshan Dongxin Coking Co., Ltd., Pingdingshan, Henan, 467045, China

Abstract

As a critical component of steel production systems, coking processes generate substantial residual heat during high-temperature
energy release. Failure to properly recover this waste heat leads to both energy waste and environmental pollution. This study
examines the composition of residual heat resources and current recycling challenges within typical coking operations. Guided by
energy efficiency objectives, we explore key technological pathways for optimizing recovery systems. Through systematic thermal
balance analysis, multi-source coupling integration, process redesign, and hierarchical heat utilization are implemented. Empirical
data from industrial applications demonstrates optimized energy consumption patterns before and after implementation. Results
indicate that scientifically configured heat recovery pathways can effectively reduce unit coke production energy consumption while
enhancing thermal efficiency, delivering significant economic and environmental benefits. The research provides practical guidance
for coking enterprises in achieving energy conservation, emission reduction, and green development.

Keywords

coking process; waste heat recovery; system optimization; energy consumption analysis; energy saving transformation
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Analysis on application and challenge of modular construction
technology in surface facilities of oil and gas fields in alpine
regions

Shijia Xing
Dagqing Oilfield Co., Ltd., Daqing, Heilongjiang, 163000, China

Abstract

Oil and gas field development in high-altitude regions faces harsh environmental conditions, constrained by extreme weather,
complex geology, and limited construction windows. These challenges result in tight schedules, cost control difficulties, and
significant safety and environmental pressures for surface infrastructure projects. Modular construction technology, characterized by
factory prefabrication and rapid on-site assembly, has been widely adopted for such facilities. This paper first outlines the fundamental
principles and operational processes of modular construction, then analyzes its typical application models and achievements in
infrastructure development including gathering stations and heating stations. Through practical case studies, it explores technical
bottlenecks encountered during high-altitude applications, particularly in structural cold resistance and transportation coordination,
while proposing optimization recommendations. Research demonstrates that modular construction technology effectively
addresses the complexities of high-altitude environments, serving as a crucial support for green, safe, and efficient oil and gas field
development. Future efforts should focus on strengthening standardization, innovating design approaches, advancing intelligent
manufacturing, and enhancing collaborative capabilities to fully unlock its potential value.

Keywords
modular construction; alpine region; oil and gas field; surface facilities; application challenges
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Safety Risk Analysis and Prevention Strategies for Electrical
Automation Equipment

Zihui Yuan

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

Abstract

The widespread application of electrical automation equipment in industrial systems has promoted the improvement of production
efficiency, but its accompanying safety risks cannot be ignored. High voltage environment, complex control logic, device aging and
human operation errors during long-term operation may all induce equipment failures or safety accidents. In response to these risk
characteristics, it is urgent to establish a systematic identification mechanism and a scientific prevention and control system. Multi
dimensional collaborative control should be carried out from technical structure, management process, and operational behavior to
strengthen equipment protection and operational environment guarantee. By integrating multi-level dynamic evaluation, standardized
operating procedures, and advanced protective technologies, the incidence of accidents can be effectively reduced, the overall safety
level of the system can be improved, and the sustainable and stable operation of electrical automation equipment can be achieved.

Keywords
electrical automation equipment; Security risks; Operational hazards; Protective technology; management system
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Risk identification and evaluation of forklift operation
process

Xifei Zhang
Inner Mongolia Xinte Silicon Material Co., Ltd., Baotou, Inner Mongolia, 014100, China

Abstract

Forklifts, as the most widely used special equipment in industrial facilities, have seen frequent safety incidents in recent years.
Ensuring safe operation remains a significant management challenge for many organizations. Drawing from personal work experience
and acquired safety knowledge, this study analyzes forklift operations through case studies of driving, parking, and cargo handling
processes. By examining accident cases, it identifies risk factors and applies the Job Hazard Analysis (JHA) method to conduct
risk assessments. Recommendations are proposed across personnel management, engineering measures, safety training, emergency
response, and personal protective equipment (PPE) to enhance workplace safety. These insights aim to provide practical guidance for
industry professionals.

Keywords
forklift; operation; accident; risk identification; measures
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Optimization of whole-process mechanized production mode
of corn based on integration of agronomy and agricultural
machinery

Yongsheng Zhang

Comprehensive Support Center of Agriculture and Animal Husbandry Bureau of Xilingol League, Xilingol, Inner Mon-
golia, 026000, China

Abstract

In recent years, as one of China’s major staple crops, the advancement of full-process mechanization in corn production has become a
critical component for achieving agricultural modernization and ensuring food security. With the expansion of agricultural production
scales and profound changes in labor structures, corn cultivation urgently requires mechanized coordination across all stages
from land preparation, sowing, field management to harvesting and straw disposal. This paper systematically reviews the current
development status of full-process mechanization in corn production, thoroughly analyzes prominent issues and technical bottlenecks
in the integration of agronomy and agricultural machinery, and proposes optimization strategies for integrated mechanized corn
production models focusing on crop adaptability, field cultivation patterns, innovation in agricultural equipment, and operational
process optimization.

Keywords
Corn; Agronomic-Agricultural Machinery Integration; Full-Process Mechanization; Production Model Optimization; Sustainable
Development
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Research on interference suppression strategies for field
instrument signal transmission in process control systems

Ruiyang Mao Yude Zhu
Henan Yongmei Carbon Fiber Co., Ltd., Shangqiu, Henan, 476000, China

Abstract

The process control system, as an important component of industrial automation, relies heavily on the accurate transmission of
field instrument signals for its operational stability. However, under complex electromagnetic environments and multiple sources
of interference, field signals are easily affected by various forms of interference such as conduction and radiation, leading to data
distortion, control anomalies, and even system failures. To enhance the anti-interference capability of signal transmission, this paper
systematically analyzes the types and propagation mechanisms of interference in the transmission of field instrument signals. It
explores effective mitigation measures from aspects such as identification of electromagnetic interference sources, hardware shielding
and isolation design, system redundancy layout, optimized grounding strategies, and maintenance management, aiming to provide
feasible paths and technical support for improving the signal stability and anti-interference level of process control systems.

Keywords
process control; field instruments; signal transmission; electromagnetic interference; suppression strategies
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Research on exhaust pressure optimization technology of
660MW supercritical steam turbine low-pressure cylinder

Lian Bo
Hebei Dingzhou Power Plant, Dingzhou, Hebei, 073000, China

Abstract

In water-scarce regions, 660MW supercritical air-cooled units have become the primary power generation equipment due to
their significant water-saving advantages. However, their low-pressure cylinder exhaust pressure remains highly susceptible to
environmental factors, posing multiple challenges to efficiency improvement. Compared with wet-cooled units, air-cooled units
exhibit more pronounced impacts of exhaust pressure fluctuations on coal consumption during power generation. This paper
thoroughly analyzes the influencing mechanisms of environmental parameters, air-cooled island performance, and turbine operating
conditions on exhaust pressure based on the characteristics of air-cooled units. It proposes a comprehensive optimization technical
solution encompassing air-cooled island optimization, dynamic operational parameter control, and intelligent early warning systems,
providing robust technical support for efficient operation of supercritical air-cooled units.

Keywords
supercritical steam turbine; air-cooled unit; low-pressure cylinder
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Discussion on low-density cement slurry cementing technology

Tianxi Zou Hongpu Gong Yaguang Wu Baoqin Chen Hongwei Wang
China National Petroleum Group Bohai Drilling No. 1 Cementing Branch, Renqiu, Hebei, 062000, China

Abstract

In the context of the rapid economic and social development of our country, the complexity and depth of geological conditions faced
by oil extraction projects are increasing, which puts forward higher requirements for cementing technology. Low-density cement
slurry cementing has been increasingly used as a technology that integrates the advantages of cost and cementing quality, and storage
protection. Based on this, this paper first elaborates on low-density cement slurry based on relevant research and practice, and then
discusses the application points of this technology, including material selection, thickening time management, pressure monitoring,
water loss ratio control and annulus mud replacement for reference.

Keywords
oil extraction; low-density cement slurry; cementing technology; Apply; investigate
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Research on long-term operation and maintenance technology
of coal, chemical gas and gasification device

Mengjiao Wu
National Energy Group Xinjiang Hami Energy and Chemical Co., Ltd., Hami, Xinjiang, 839000, China

Abstract

This paper focuses on long-term operation and maintenance technologies for coal chemical gasification units, conducting an in-depth
analysis of key factors affecting prolonged system performance. Key factors include burner wear, quench ring blockage and wear,
fluctuations in oxygen-to-coal ratio, pressure variations in gasifiers, and coal quality variations (including changes in ash melting
point, moisture content, and particle size). To address these issues, the study proposes a series of maintenance measures: improving
burner and quench ring designs, enhancing equipment maintenance management (establishing inspection and maintenance systems),
stabilizing process operations (precisely controlling oxygen-to-coal ratios and gasifier pressures), establishing monitoring systems,
and optimizing coal blending strategies. Practical case studies validate the effectiveness of these measures, providing actionable
technical references for coal chemical enterprises to achieve stable long-term operation of gasification units.

Keywords
coal chemical industry; gasification device; long cycle operation; maintenance technology
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Research on Static Electricity Hazard Analysis and Systematic
Prevention and Control in the Production Process of Oil based
Coatings

Chunrong Ni
COSCO Kansai Coatings (Shanghai) Co., Ltd., Shanghai, 201512, China

Abstract

The production of oil-based coatings involves a large amount of flammable organic solvents and powders, among which many
materials with high electrical resistivity are prone to static electricity accumulation. Once the energy reaches the minimum ignition
energy (MIE), it is highly likely to cause fire and explosion accidents. This article systematically analyzes the static electricity
risk sources during the process based on relevant charging mechanisms and discharge theories; Deeply explored the impact of
key parameters such as resistivity, relaxation time, and minimum ignition energy on risk level; Adopting four levels of systematic
prevention and control, including engineering control (grounding, flow rate limitation, etc.), process optimization (feeding method
optimization, etc.), online monitoring (static electric field strength, etc.), and safety management (risk assessment, operating
standards, etc.). By analyzing case studies and applying quantitative risk assessment models, the effectiveness is verified, providing
theoretical support and practical guidance for improving the intrinsic safety of oil-based coating production.

Keywords

static electricity hazard; Oil based coatings; Minimum ignition energy (MIE); Fire and explosion; Electrostatic charging mechanism;
Inert protection; Static dissipation; Antistatic agent; risk assessment
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Optimize the transmission system of the cabinet fabric crane

Lin Li Ming Jiang Liming Jiang Zunwei Yang Keyang Liu

Sichuan Tobacco Industry Co., Ltd. Shifang Cigarette Factory, Deyang, Sichuan, 618000, China

Abstract

The storage cabinet fabric crane plays an important role in the tobacco production line, and the design of its transmission system is
crucial for the stable operation of the equipment. The storage cabinet fabric crane adopts a single motor reducer as the power source,
which drives the belt to rotate through chain transmission. The main transmission shaft is connected to the sprocket walking wheel
component through a flat key, transmitting two powers. This design results in significant bidirectional loads on the flat keys and
keyways, making them prone to wear and tear, leading to the failure of the fabric crane transmission and equipment malfunctions.
This article proposes a split type sprocket walking wheel component scheme, which uses two flat keys to transmit the power of
driving and belt rotation respectively, effectively reducing the wear of the main transmission shaft and avoiding the transmission
failure of the fabric driving. The improved transmission system runs smoothly, significantly improving the stability and reliability of
the equipment, which is of great significance for improving product quality and production efficiency.

Keywords
Storage cabinet; chain drive; key connection; drive shaft; improvement
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Simulation of Flow Field and Optimization of Process
Uniformity in Semiconductor Thin Film CVD Equipment
Chamber

Yanli Qi
Piotech Chuangyi (Shenyang) Semiconductor Equipment Co., Ltd., Shenyang, Liaoning, 110171, China

Abstract

This article focuses on the theoretical exploration of the flow field in the cavity of semiconductor thin film chemical vapor deposition
(CVD) equipment, and systematically analyzes the inherent correlation between flow field characteristics and process uniformity. By
reviewing the theoretical application framework of computational fluid dynamics in CVD chamber flow field simulation, the influence
mechanism of key factors such as inlet mode, gas parameters, and chamber structure on flow field distribution was explored. The
construction principle of the flow field simulation model was explained from a theoretical perspective, and the variation laws of flow
field characteristics under different conditions were analyzed. Based on theoretical analysis, potential paths for optimizing process
uniformity were proposed.

Keywords
semiconductor thin film; CVD equipment; Cavity flow field; Numerical simulation; Process optimization
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Design of Motorcycle Covering Parts Based on Reverse
Engineering

Bin Fu

Tianjin Institute of Internal Combustion Engines, Tianjin, 300000, China

Abstract

Traditional motorcycle cover design relies heavily on empirical models, which are difficult to fully meet the comprehensive
requirements of modern industry for motorcycles. The proposal of reverse engineering has gradually shifted the design concept from
“experience oriented” to “data-driven”. This process emphasizes the use of three-dimensional digital means to accurately transform
physical information into virtual models, in order to achieve high-precision reconstruction of structural features and appearance
surfaces, changing the design logic of motorcycle coverings. The complexity of cover design determines that parameters become an
indispensable requirement, and reverse engineering provides solid theoretical support for this goal. This article is based on reverse
engineering, analyzing its application value in motorcycle cover design and exploring practical application strategies.

Keywords

reverse engineering; motorcycle; cover design
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Study on aging and crystal phase transformation of pseudo
boehmite

Junchao Guo

Zhongzhou aluminum plant, Qixian town, Xiuwu County, Jiaozuo, Henan, 454174, China

Abstract

pseudo thin water alumina is a very important precursor of alumina, which has broad application prospects in catalysts and adsorption
materials. The crystal transformation behavior in the aging stage will have an important impact on the physical and chemical
properties of the products. The regulation of the process is an important scientific problem to be solved in this field. In actual
production, the conversion of pseudo boehmite alumina to boehmite, y - A1203 and other systems usually affects its specific surface
area, pore structure and other important performance indicators. Revealing the phase transition mechanism and reaction kinetics is the
key to the preparation of high-performance A1203 materials. The deepening and expansion of this field will provide a broader idea
for the development of new functional materials.

Keywords
pseudo thin water alumina; Aging; Crystalline phase transition
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Optimization strategy of energy saving transformation of
chemical equipment based on process simulation

Taiyuan Zhang
Jining Mingsheng New Material Co., Ltd., Jining, Shandong, 272100, China

Abstract

This study investigates energy-saving optimization strategies for chemical equipment through process simulation, exploring the
fundamental principles of process simulation technology, its applications in chemical engineering, and existing limitations. It
analyzes energy efficiency evaluation methods, common energy-saving retrofitting technologies, and their practical outcomes.
Through concrete case studies, the research examines three key approaches: single-unit energy-saving design, process simulation-
based optimization, and multi-unit collaborative retrofitting strategies. Case studies include single-unit upgrades using shell-and-
tube heat exchangers, parameter optimization combining modeling and genetic algorithms, and system-wide coordinated retrofitting.
These findings provide robust support for balancing energy consumption with cost efficiency while maximizing overall system energy
savings, thereby facilitating the low-carbon transition in the chemical industry.

Keywords
process simulation; chemical equipment; energy saving transformation

ETd sl Tigg et

&AL R B

SR
FETITHEIARR AR, PE - 1A 577 272100
S

ASLE ek TRARBRM L TRE N B RARE R IR, MR T IBRBMBEAGERRE, AT TP ERAL
FIFRME, 50 TR RERIBIEN T k. FAYRKEHEARAZ B AR, EEESAKE, KT T ERETREAEFTE
FAb A TN T FRAAR L REW R T RRBGERAC RS, S35 5] F XBA B A LR ERE, AN L
AR R SR, AR RAHR RS, A FHRAS RA, FIAAERT RADRKARBA I 3, Ak
TAT AR HE A

KHEiA

AR, LTk Pk

REEATEAU L RN T A, M R T AR T . 4y
WA s, REZEAEATDREBSE LR, 152
FRRIBGESR A, H RS SRR B S E 0 BE I AERA 0 1
R, IR S R AR Y. ( AspenPlus

ChemCAD) . N # it 2 % #4 1 411 (Fluent, COMSOL

15|5F

T A S RERR RIS Y, AT R v B A
EEEE, WRRBIEOR TN ARG A S, (H A
ST DU (RS RN, S Bl S R TR 5T
TR AL . SA A S TR . F

KSR S, VERATCER S R R S
%, Bt R
2 W AEAR B AR HEIE

2.1 TRREMNEAREE
IREE ST R Rk T R T s E)

[EHRT] kAm (1973-) , B, PEWERFTA,
AR, eI, NBHITIZDRERARSEK

R

Multiphysics ) DL shZS A (HYSYS) , AE TR
HAERFRFS, AJPUREA R R E RN S BOR A R
o BVIEBRIIERRIEEIE R . GRS . SRR
I R SIS B R AT ORI RRS R TR A
IR LS. RS N TRYIES I
s BRI AR A AESE . IRTE R RS AR N
FISKARTTIE: , EUAEER R ARSI AN TSR AR 7122, — Rk,
TEAL T RN 22 R FEUESK 13, i AR R ik
REHEHSRS R GTEE 2N, REBREIERNLRE
R

83



L IEMmE - £03% - 508 H#i - 2025 £ 08 A

2.2 REEIEN T TIERRIN A

IR R/ ME T TR, B7 Rt
EAEFEZEER: St BRIERT 1 &t F ks
FADRERL, FE5E TR ] DIPRSCRE LG IE S AR R T2
2, WRNERSSHEESEAAT, HnERAAE
S N RAE FRAMRAERIERECR, DR NERE B FRR
PRI TR, M I RS RS T S5 4
MRS RARENN; = TR B R TR iR S O Bl
BRSNS RSB TN, TS5
Fath, — BIFESEE T, WG T, RS
TR ES I ER B I ERaEEl T, M B L iE
RS £ 25 Bk (O RSURE 3BT SRR B 20 A S RERE B - g
MXREE, HRARESE SRR, FHRER
PEX BB G E 5%, METREERE . PR %W
Hi; W—sEiMe T 2%, alblBd R ik
BTG OE T A AT R IR, SB[ IE
HERI AL F R
2.3 W EREIR B R 1% S Bk

T RO TE R T I R (4 S PR S i
F 22 BE AR I ST SR LR PR Sk —
DT, ARG, B R T AR LRIL, 2
BV NG FARRIE | RIS AT e L 2 s AT P
&, (PR TR EEE 2 A e R E, ks
Wh, SR EATEIERETIR . I FEE S, XL
RSB 2 RTRE LS S S SEb A s, S
R BESEPIREN R, SB—T7H, IBKESERSE
TR RSO XS B EINTEE, SRR
I, EENEDAE TR SRR RN SERK R, oA
PRI B UL, WIRTREWIEREEE, o R
SRR, TR N SRR E SR gl
S TiIEEMTREMIERA
3.1 L TiEFEE ST

T TR HIRERU T B T REMGE B, BB TET
B RPEE PN RS T R BERE KK, HokE B
BEROMAT . S BER N TRPRAR S Al s XA E , Bllnde
FEVL RS MDD R . e, G NIDIER RS, 4
[EIS 2 At mbr, TEARL AT R AL IR, X ESTRPRAE
B R A RE R AR SRR TN 5 iR et EL e
bhidi . BRSNS . ERESORSURE 75T ,
TSR GBI THIESRERIRONT, BIRBRESOHS AT fE
PR T 5 B S EUIRE R . ERSIE D RS AR S NE
KE, HERERHOISZ RN GG SRR AT, itk
BEAAREFRIER R ALK, [z N n] R R AR A
RRARTES: . R E AR SR ARSI, W EAnX
SO, RIBRT REMOE R B AT . B 1 TR,

84

HSCRER/ B

535/ REDTER BHAL/RRRIR

(E1: LTiggeEomRizE )

3.2 B TEEMUERA

LI TR RE S AR BILRRE R I &R
SR RETE, A E S g R R R R824 A A
2. RPERIPEARS, W TR AR I R EIO T
TR, DA T ZA ek A2 e TR A, b
SFERINEIR s m B AL S 2R NS EE T2 T-5)
DIV IR RIS, VAN SR P AT IR AR AL
Rk IR SRR EhASIUED, R “KERVNE" 1Y
REREIR TR, Bt FISITHE | Ise T iU, FEARAL
MATFES /KOs BEIRERICE E O ASI & E T
el RERTE A T, AEE O RS A S
RERMIGE:, RIS TR 4 EIRBIE A B ey £ H:
Mg sg, BOCFRSEUKIE . B K At ik, b
VMR SN, IRFFREIRIEEAFI A2 P
3.3 TEERARHIA AR

TIRER AR OB IR TR . PR IRAEARE HH
BESEE, Bl e T B SR A g Hh s A mli
Hophgs, BEETTZESINAR AT TR, e
FRIBEEPENRLY 15%-20%, FE1HASEEIRBERE NI% 12%; -
TUHBT KBS O oA AR fG , R P~ tumish
TATHGE, ARG 25%-30%, £
HRTIREOT R o MERBEIE ARSI, TTRESGE B TR AT A
ERIE SRR, (HIEFE R 1-3 TN REFET T
2SRRI, R A RN R G TREE T
BESE, WIHE 2 80 T, HMUSEHERIHEEIT AL
Fridassy 35 Fot, HEBIHAR 2.5 45 MIREE sk
H, SEEEIREER D TICAREIRVEEE, Sl T =&
1R, ZEA S5 I HER, DUETTRER: 1000 MpRdE
R, BT D SRR 2600 M, XHERD L TATL
IR A R P,
4 L TigE T RIS A RFIT SEMMEL
41 Big TS A REIT

R TTREMGE T T RS A R A AL TR
RERERFERIEE I MG X THhEs, HAEE TR T
PR RN R T ERERIRDE, nRAEAER, e
FEEFEAR NSRS . PRt mooty, AR



U TSN - 5 03% - 55 08 # - 2025 4 08 A

E s R DR AR, sk A SRR .
SEZ I B S Bt ERR DIABE, SO (2 B RS RR TR
B RO E R IO . TR S 22
FIFERPERERRE s SRS T AL 31 i as mll 180°C
[ RAIG, 1B17 3 IR ERGSCERE 25%, fES N
FREEYE, . InZsEedlim ot B BT
it FAORIRGERVE . Fluent )R, SRy
AJMERR, EIEAHTEE 1100 W/m - K); S2brisf Fanil
. WTERSEF, sEREL Rk hEEIBrAam A
VEREAIUIR / A Dok, SR P AR A i P e 2 %
PN IR . RS SEL, s RS T B
IR ASER ey, PR EIEE, e i Ll
BT E YRR N S, WD SRR DA
e, Sl el S aal TR E i LY & M A iE
BB, HHTEGEEM TOUEIE; ST RN, FEREREmIA
VoE s Chu L )2 ST i CN I g PR et AL R E S =S =)
SHHEMEL, HERREIMNES S BRIRF R D2 SR
A, FRSGE S AR R R S TR R A M,
4.2 EFHREMNARRK

ERET IR FZ A, TR &TIaENE
FEWEARSEL, G mo b E R KE LA
FEIZE S HE A B T30, S5 R 4a ARATias 1A
RO, Ry EREZE MR SRABNEES, A
RIS R REREIE R il iR T Easf iy, JRER
NESEAE ST EVREERIIEIE ., Bl RRERER
A, b ABEAR EA . BIE ., REM SR ARG SR
LA B1% Smm , B2H 200mm . S FET 600 W/(m « K) B,
LRI B2 6mm, BUHE 150mm B, (EHGCRES
B, (SR N H 2k BT, St Bkl “FTiRelias -
MOETR SR A HERIAL , #2555 Smm+200mm+600 W/(m - K)
JTE, WHMb T 2R 0.5-1.2 4F, BINIE T (AL A
REFES AT M E. fEUEAE -, RABEREELZ HIR
TEACEDE:, WREFESUE SHUETTRIARINE . LR E
RABIRIEANBER A, AnEESGE SEWEUET S, 7%
EHFEIIRBERE S A TRANSEA S, AT ERRR]

i AR AT 2 MR EPE#E I R s T 2 P,
4.3 ZigEHETREBUE ML
FEE TR A A B R, 2%t
[F T RESCE (AL T e S s . kLSRRG
AP AIREREIRAY, ZRR TR S Rk & R AR 280
T VERRE; R T RS T =R, TR
LRSS E N R RERE R E SR N, IR RPN L
SR AGEARGESAT SBFRE, DR TEX i
TREE: - 2 - TR AW, WA R TSI T
AR OI, (HRARFS BN SRR ITEE:, 5L
RO # 20%, FYMNERERRE T 30% T REI 5.
TS Aspen Plus iR U AR BB & SRR BN KHE
TREEIAFRLEE 2 3.0, HoASHERAE ALY 10%, RELHEE
1200r/min, ZAZLARERE FBE, K& URICECE S, EIE
THRPACR A . AFIEEa L, S BURE T Nk
MBS EL, IRBIHIZY ARG RERUO BN RSN, #ifn
B EOMAMGE T % WRAHT U o BLEEE, R
EAG LR ETREISIRE S RNBTa SR, LR
ARk,
5 #5ig
L5 ERMR , KRG TIZER IR | b RRR
PRI T B 525 & RUGE R IALRRS, TER SR
PRI R R, A BRI Sos v LT fEas
BRARA, AR P EERR, AR RAG AR,
S 3k
(11 afbAb TEEE R BAR N1 ReE AR A&
TR 5 4E(4,2024,(16):194-196.
21 BEFEATERALETTRESCE TP 0. R EAA R TR
W5, 2024,44(12):33-35.
B] ZHA TSR A RBGERTTRER IR P EIA £ THE,2023,
(03):216-218.
[4] ZEMALTRARTE R N TSR T RESuE R R R (1140 T
FERH AR 2023,44(01):4-8.
[5] TP b Tisss A ZSGERTTRER AR ). 4 L T4, 2020,
(17):148-149.

85



W ITENMMBE - 5£03% - £08H) - 20254F 08 A  DOL: https://doi.org/10.12345/hgyjxjz.v3i8.31133

Study on welding process of stainless steel

Youxin Ye'”?

1. Guangxi Boschke Environmental Protection Technology Co., Ltd., Nanning, Guangxi, 530007, China
2. Guangxi Kejia Equipment Technology Co., Ltd., Nanning, Guangxi, 530007, China

Abstract

the quality of stainless steel welding directly affects the product performance and service life of the equipment. This paper
systematically expounds the technical points of the whole process of stainless steel welding, including common defects and their
causes, construction environment, process control, advantages and disadvantages of different welding methods and selection. By
analyzing the applicable scenarios and operation specifications of different welding methods, this paper summarizes the common
problems and causes of welding cracks and deformation, and provides a complete set of quality control system for engineering practice.
This paper mainly puts forward professional suggestions for the construction environment, process control and other links that are easy
to be ignored, in order to help welding technicians comprehensively improve the quality and efficiency of stainless steel welding.

Keywords
stainless steel welding; Welding cracks; Temperature and humidity; Welding method; pickling
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Research on intelligent operation and maintenance manage-
ment strategy of coal washing equipment

Huigang Zhu
National Energy Group Xinjiang Coal and Gas Co., Ltd., Changji, Xinjiang, 831700, China

Abstract

Coal is an important energy resource in our country and plays a pivotal role in the development of the national economy. Coal
washing is an important link in improving coal quality and reducing environmental pollution, and coal washing equipment is its
core. With the continuous progress of science and technology, intelligent technology is becoming more and more widely used in
various fields, and the intelligent operation and maintenance management of coal washing equipment has become an important trend.
Intelligent operation and maintenance management can not only improve equipment operation efficiency and reduce failure rate,
but also optimize the production process and improve the economic and environmental benefits of enterprises. Therefore, in-depth
research on the intelligent maintenance and management strategy of coal washing equipment is a hot topic in related industries.

Keywords

coal washing equipment; intelligent operation and maintenance; Management Strategy
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Analysis and Control Measures of Material Consumption
and Energy Consumption of Dry Gas to Ethylbenzene Unit

Jianlong Zhou
CNOOC Ningbo Daxie Petrochemical Co., Ltd., Ningbo, Zhejiang, 315812, China

Abstract

The process route of our company’s ethylbenzene unit adopts the third-generation technology of Sinopec’s gasphase method dry gas
to ethylbenzene (SGEB), and the catalysts of this technology are respectively the alkylation catalyst and the alkyl transfer catalyst
by the Shanghai Research Institute of Petrochemical Industry and the Beijing Research Institute of Petroleum Science, respectively.
The process flow adopts the raw material depropanization and reaction product combined process flow technology developed by the
Luoyang Petrochemical Engineering Company, which is composed of raw material pre-treatment, reaction, separation, heat carrier
and public utilities other systems. The production cost of the ethylbenzene unit is mainly concentrated on the public utilities energy
and the consumption of raw materials, among which the cost of raw materialzene accounts for 60% ~ 70% of the total cost, and it is
crucial to reduce the energy consumption and material consumption of the unit for the economic of the dry gas to ethylbenzene unit.

Keywords
raw material; benzene consumption; three agents; energy consumption; energy
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Study on risk classification control and hidden danger
investigation mechanism of chemical safety

Yongxin Zhao
Wanhua Chemical (Sichuan) Co., Ltd., Meishan, Sichuan, 620010, China

Abstract

This study addresses core safety management challenges in chemical enterprises by establishing a dual-prevention mechanism
integrating risk classification and hidden danger investigation. It provides an in-depth analysis of the severe accident-prone conditions
within chemical industries, identifying root causes across six dimensions: human factors, equipment, materials, operational methods,
environmental impacts, and management systems. The research outlines comprehensive risk identification methodologies and
establishes a “four-color four-level” risk assessment framework with corresponding control measures. A systematic review of risk
management processes, implementation approaches, and accountability mechanisms highlights the intrinsic connection between
“risk-driven investigation” and “investigation-driven control” within the dual-prevention system. The study proposes coordinated
operational workflows and key principles, ultimately forming a dynamically optimized safety management chain. These findings
provide practical pathways and theoretical foundations for enhancing risk anticipation capabilities and eliminating accident risks in
chemical enterprises.
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Control of residual stresses in ship structure welding and
improvement of fatigue life

Guangning Nie
Shanghai COSCO Shipping Heavy Industries Co., Ltd., Shanghai, 201913, China

Abstract

Residual stress in ship structure welding is a key factor affecting the stability and safety of ship structures. Its existence can
significantly reduce the fatigue resistance of materials and shorten the service life of ships. The research aims to regulate residual
stress and improve fatigue life through systematic strategies, in order to promote the development of green and intelligent
shipbuilding. Methodologically, a multi-scale residual stress control technology system is constructed, covering optimization
of welding process design, precise control of process parameters, and innovation in post weld treatment; Promote systematic
collaborative optimization of welding materials and processes, including the application of low matching materials, development
of new welding technologies, and dynamic adjustment of process parameters; Implement a full lifecycle health monitoring and
intelligent maintenance strategy, integrating loT, digital twin, and intelligent maintenance technologies. Systematic control strategy is
the key path to achieving long service life and high reliability operation of ship structures.

Keywords
ship structure; Welding; Residual stress; Regulation
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Research on risk assessment and emergency treatment
technology of urban gas pipeline leakage

Yakupjiang-Maitisaiyidi Xiaohui Ma
Xinjiang Hotan Xinjie Energy Co., Ltd., Hotan, Xinjiang, 848000, China

Abstract

Urban gas pipeline networks serve as critical infrastructure for energy supply, residential services, and industrial operations. However,
aging pipelines, complex environmental conditions, and external damage frequently lead to gas leaks, triggering severe disasters
such as fires and explosions that endanger public safety and urban infrastructure. In this context, the development of scientific risk
assessment systems and efficient emergency response technologies has become imperative for the industry’s sustainable growth.
This study focuses on urban gas pipeline leakage incidents, systematically analyzing accident patterns globally while examining
key aspects like risk classification and real-time monitoring. Through case studies from typical cities, we propose an intelligent risk
management and emergency response framework leveraging IoT, big data, and Al technologies. Research findings indicate that
improving risk classification models, enhancing multi-dimensional monitoring, innovating technical equipment, and optimizing
emergency protocols can significantly enhance pipeline safety and emergency response capabilities, thereby strengthening urban
resilience and ensuring public safety.

Keywords

urban gas pipeline network; leakage risk assessment; emergency response; dynamic monitoring; intelligent management; safety warning
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Design and Implementation of OLED Laser Equipment
Based on CK3M Controller

Bujun Ling Pengcheng Zhu Mingfeng Yuan
Jiangsu Yawei-Lis Laser Technology co.,Ltd., Suzhou, Jiangsu, 215000, China

Abstract

Since 2020, the domestic display panel industry has been in a stage of rapid development, with a significant improvement in the
localization level of OLED display panels, and global OLED production capacity is gradually shifting towards China. Domestic panel
equipment manufacturers, such as Han’s Laser, Delong Laser, Mawei Laser, and Yawei Aios, have each developed their own flagship
products, leading to fierce market competition. To expand their product lines, each manufacturer must ensure that their products
meet customer requirements for efficiency, stability, processing accuracy, and other production demands. The application of axis
controllers has greatly improved production efficiency, equipment precision, servo stability, and product quality. This article analyzes
and introduces precision laser processing equipment equipped with CK3M axis controllers, achieving high-speed and high-precision
control objectives.

Keywords
CK3M, precision laser, high-speed and high-precision, stability
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Research on intelligent monitoring and compensation
technology of tool wear in CNC machining process

Renjie Chen
Tacheng District Wusu Vocational and Technical School, Wusu, Xinjiang, 833000, China

Abstract

With the advancement of intelligent manufacturing, CNC machining technology has been widely adopted in industrial production.
Tool wear significantly impacts processing accuracy, efficiency, and cost. This paper systematically analyzes the mechanisms,
types, and characteristics of tool wear during CNC machining, exploring its effects on processing quality and production efficiency.
Based on this research, we propose intelligent monitoring methods and compensation techniques for tool wear, including dynamic
adjustment of machining parameters, tool path and compensation correction, online compensation through adaptive control systems,
and digital twin optimization. The study aims to provide references for advancing intelligent development in CNC machining,
offering theoretical support and technical guidance for CNC machining education and intelligent manufacturing practices in
vocational colleges.

Keywords
CNC machining; tool wear; intelligent monitoring; compensation technology
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