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Measurement Standard Instruments Period Verification
and Information Management Analysis

Shuhuan Li
Chifeng City Product Quality Inspection and Testing Center, Chifeng, Inner Mongolia, 024005, China

Abstract

The standard of measurement is the basis of measurement and calibration, and its accuracy and reliability are very important to
ensure the quality of measurement results. This paper aims to explore the importance of period verification of measuring standard
instruments and its application in practice. As an important means to ensure the stability, accuracy and reliability of the measurement
standard instruments, the verification is of great significance to improve the quality and reliability of the measurement results.
Information management can improve the management efficiency of measuring standard instruments and ensure that they are always
under control in the process of use. Through the analysis of the importance of period verification, practical operation and information
management, it provides a useful reference for the scientific management of measurement standards.

Keywords

measuring standard instruments; period verification; information management
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To explore the application of PLC technology in automatic
control of electrical equipment

Jiarui Zhang
China Municipal Engineering North China Design and Research Institute Co., Ltd., Tianjin, 300074, China

Abstract

In the context of information development, electrical automation equipment has played a significant role in various fields. Among
these, the application of PLC technology can achieve continuous optimization of electrical equipment automation control systems,
ensuring stable operation of electrical devices. The application of PLC technology in electrical equipment automation control mainly
manifests in sequential control systems, closed-loop control systems, and switch control. To further develop the control function
of PLC technology, it is necessary to continuously optimize the operating environment, improve technical networks, and enhance
adaptability. This article primarily analyzes the practical application of PLC technology in electrical equipment automation control,
thereby effectively improving production levels in industrial enterprises, reducing production costs, and promoting the healthy
development of electrical automation.

Keywords
PLC technology; electrical equipment; automatic control
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Research on the intelligent upgrading path and future
technology development trend of primary and secondary
integrated ring network cabinet

Yong Li Changlu Shen Yuejing Su Meng Li Ke Zheng
Jubang Group Co., Ltd., Wenzhou, Zhejiang, 325600, China

Abstract

In the context of accelerated urbanization and large-scale integration of renewable energy, traditional ring main units are gradually revealing limitations
in operational monitoring accuracy, fault response speed, and equipment maintenance efficiency, making it difficult to meet the real-time perception
and rapid decision-making requirements of modern distribution networks. Against the backdrop of building a new power system, the intelligent
transformation of distribution networks has become a crucial support for the energy revolution. It is necessary to overcome the functional fragmentation
caused by the physical isolation of primary and secondary equipment, as well as address the operational control challenges brought about by the
volatility of distributed power sources. The continuous iteration of industry standards and the ongoing penetration of digital technology are driving ring
main units toward integration and digitalization. Deep equipment collaboration and data value extraction have become key to breaking through these
challenges, urgently requiring intelligent upgrades to create distribution nodes with active defense capabilities and flexible regulation functions.

Keywords
primary and secondary integration; ring network cabinet; intelligent upgrading; technology development trend
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Application of PLC mechatronics integration technology in
CNC machine tools

Zhongyang Liu' Yuqing Li*’

1. Zhengzhou National Defense Science and Technology School, Zhengzhou, Henan, 450042, China
2. Henan University of Science and Technology, Xinxiang, Henan, 453003, China

Abstract

This article explores in depth the application of PLC (Programmable Logic Controller) mechatronics technology in CNC machine tools.
Firstly, the basic concepts and characteristics of PLC and CNC machine tools are introduced, and the specific application methods and
advantages of PLC in coordinate axis control, spindle control, auxiliary function control, and other aspects of CNC machine tools are
elaborated. The communication and collaborative working mechanism between PLC and other systems of CNC machine tools are
analyzed, and the key points and methods of PLC programming in CNC machine tool control are explored. Finally, the development
trend of PLC mechatronics integration technology in CNC machine tool applications is forecasted, aiming to provide comprehensive and
in-depth reference materials for technical research, engineering applications, and teaching and training in related fields.

Keywords
PLC; Mechatronics integration; numerical control machine; Coordinate axis control; Programming Applications
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Research on the scheme of “level protection 2.0” for the
network security of the application system of petrochemical
enterprises

Lu Li
CNOOC Petrochemical Engineering Co., Ltd., Qingdao, Shandong, 266101, China

Abstract

With the acceleration of the information process, the application system of petrochemical enterprises is increasingly dependent on
the network technology, and the network security problem has become an important factor affecting the operation of enterprises. In
recent years, the network security “hierarchical protection 2.0” scheme, as an effective security management system, has been widely
used in various industries. This paper deeply studies the implementation plan of “grade protection 2.0” in the application system of
petrochemical enterprises, analyzes the main problems and challenges faced by the network security of petrochemical enterprises,
combines with the characteristics of the petrochemical industry, and puts forward a specific solution based on the framework of “grade
protection 2.0”. Through the optimization design of the risk assessment, system classification, network protection, data security
and emergency response of the information system of petrochemical enterprises, this paper provides feasible technical support and
implementation path for the network security protection of petrochemical enterprises.

Keywords
petrochemical enterprise; network security; grade protection 2.0; application system; scheme research
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Exploration of instrument and equipment asset management
methods

Xiao Liu
Shandong Research Institute of Product Quality Inspection, Jinan, Shandong, 250100, China

Abstract

In the context of the new period, China’s product production presents a scale, based on this, quality inspection is becoming more and
more important. Only by improving the effectiveness of the quality assessment, can we ensure that the product quality meets the relevant
specifications and standards. However, as an important tool of the product quality inspection institute, instruments and equipment
generally have problems such as idle equipment or scrapped procedures, which greatly restrict the application efficiency and utilization
rate of instruments and equipment. Therefore, this paper mainly discusses the “optimization path of asset management of instruments and
equipment”. By improving the asset management system, paying attention to the use efficiency of equipment in real time, and promoting
the network management of instruments and equipment and other strategies, the added value of assets is maximized.

Keywords

instruments and equipment; asset management; strategy
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Preparation process and quality control of stable polypeptide
drugs

Ziyuan Zhou Juan Hong Jing Zuo Ning Du Jun Meng’

National Cancer Center / National Medical Clinical Research Center for Oncology / Department of Pharmacy, Cancer
Hospital, Peking Union Medical College, Chinese Academy of Medical Sciences, Shenzhen, Guangdong, 518116, China

Abstract

This paper analyzes the preparation process and quality control core technology of stable polypeptide drugs, combined with the stable
polypeptide project targeting the receptor binding region of the COVID-19 virus spike protein, and reports that the stable polypeptide
of the linear polypeptide has a stronger binding ability to the COVID-19 virus spike protein. In view of the poor biological stability
and membrane penetration of peptides, easy hydrolysis, the systematic research aims to comprehensively improve the stability
and biological activity of peptides, and ensure their safety and effectiveness. Based on polypeptide characteristics and cutting-
edge biotechnology, innovative preparation processes and quality control strategies are proposed, so as to lay a solid theoretical and
practical foundation for the development and production of polypeptide drugs.

Keywords
polypeptide drug; preparation process; quality control
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SRS A B, ARSI P E NN BE R, N
1, B BRI ARIE 2 K20 BBk, W& ald
R Z KR TIIRE BT, AR H Bk A
SEH R E R A EYE, B B IR IR ARENE,

1. Swell: DCM, 30min

2. Deprotect: 50% Morphone. NMP, 20min x 2
3. Wash

4. Couple: Fmoc-AA-OH, HCTU, DIPEA, 1hr
5. Wash
Fmoc—NH
N

repeat

1. Deprotect
2. Wash
3. Couple: Fmoc-Asp(OH)O-Allyl, HOBt, DIC, 4hr
4. Wash

i 2 FERARE AR 2R RIS E AR 2R, @R
IMETHR]DUEIREE S 88 ). BRI, D ESal R TIA s
IR, K ERZIRME IR R R & YOS B H
Kk, PAFELER 2.

(o}

o o o o o
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& <
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5 Ry R ¢H2 R, Ry
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Pd(PPha)s, NMDA, DCM, 2hr o Rs R,
——
repeat HLC—
Fmoc,/

— Hi Cl C
Ry b, Ry Ry

= Rink Amide HBHA resin; Rx=amino acid residues; AA=amino acid

1. BRESHRMBEBEREXHSR Y

Fam-CONH-IEEQAKTFLDKKNHEAEDLFYQS-CONH,

50
40

304

Peptide Ky/n M
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Fluorescent polarization(mP)

Log,,[compound]/(nM)
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Stress analysis and fracture control in ultrathin silicon
wafer processing

Huanhuan Zheng Weileng Wang
Zhejiang Haina Semiconductor Co., Ltd., Quzhou, Zhejiang, 324300, China

Abstract

As a key material in the field of semiconductor and microelectronics, ultra-thin silicon wafer due to mechanical, thermal and chemical
stress problems in the processing process directly affects the quality and reliability of products. This paper focuses on stress analysis
and fracture control in ultra-thin silicon wafer processing. Firstly, it analyzes the source, distribution and evolution law of internal
stress of silicon wafer under different processing processes and environmental conditions, and discusses the comprehensive influence
of mechanical stress, thermal stress and chemical stress on the performance of silicon wafer. In terms of stress analysis methods, this
paper establishes a stress model based on finite element analysis, and combines stress testing technology to simulate and predict the
stress field during processing. In terms of fracture control, this paper deeply studies the mechanism of silicon wafer fracture, analyzes
the fracture form and characteristics through the fracture mechanical theory, puts forward the effective method of stress release and
relief, and optimizes the processing process to improve the fracture strength of silicon wafer. The results provide theoretical basis and
technical support for improving the stability and safety of ultra-thin silicon wafer processing.

Keywords

ultra-thin silicon wafer; stress analysis; fracture control; finite element analysis; processing technology
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On the application of BIM technology in construction
management of construction projects

Hemin Zhu
Jianyan Kaibo Construction Engineering Consulting Co., Ltd., Beijing, 100080, China

Abstract

The refinement of construction management directly affects the project quality and construction efficiency, while the information
fragmentation and collaboration obstacles have long restricted the improvement of management efficiency. The emergence of
Building Information Modeling (BIM) technology provides technical support for the reconstruction of construction management
processes. The traditional management model relies on two-dimensional drawings and scattered progress reports, and the isolation
of data from various disciplines leads to lagging problem prediction and insufficient decision-making basis. Through the functions of
three-dimensional visualization and data integration, BIM technology can theoretically realize the simulation and dynamic control of
the whole construction process, but in practical application, problems such as insufficient model accuracy and data flow faults are still
common. How to transform the technical advantages of BIM into the management effectiveness of the construction site has become a
key proposition to break through the bottleneck of traditional management.

Keywords
BIM technology; Construction; Construction management

iRt BIM EAREEFIEELIESEFRIEH
E NG
MR NS TR A TRAE], FE - 465 100013

wm =

R TAZ LR A AL R AR e R B 5 AR, mAS S A A LS R AT KA 29 & A Ae ey iR AE ., &
HAz BAEA (BIM) HAM B, AHEMELTEARR® T HAR L, HAFEHRIEM B RS 2R EIRE,
BF L RIS T FHPVLTRAN G . RFARER L BIMB AL = 4TS BB E o ae, ik ETXI4E T s
HBEMERE HEEE, RERREAY, HAMERL, KT EFFADSBEE, defTHBIMOH AR S 1L
AT 08 R TR, RA RBAGE B XA,

ES k|
BIMHB K ; A TAE; T FHE

1 5] 2 BIM ¥ ARHE &

I

e T FRE U B R 1, BIM BORRIZREE N AR
HEM TREEIEAR BRI . EohE ThhRfeies:
FIWr 5 N TS, AR AT . 2828 o (Rl
Mg 2 i i o BIM BOR A28 [ A AU 5 5 TAR ) ZhRE, B
& _ERTHR AL 80% MUBLIZ R, (HELPRR R M T
B SN NI 5SS = OMNE N s % NVA et 4
“EEMEEN AT BOIRI, B ARAEE S E A SE
EXEDALH, XML RIS HE T AV B ARG L RE 32 HH B e

ZK

[EEEN] RER (1976-) , B, PEZHSRHA, T
2, MBERIERINR.

HEL I BRI ROR R AR T RS Sy M 81,
ELR B VS S A R A A% OO 1 o MR
B, BIM A2 —M =4 T H, HE—-ExENEE
SERSETTTEE, iy a S s A oy AR
HOBF AR, SEE T MR TS5 TS Rl s Ep
LG EEZ )RS, SEa 445 ERE,
BIM F AR MR SRR AL REAS I R R S 0 T LA T5E
fiE. PrFEm RSB R, EEELAE R EENEN
[ N

MR FIEE BT M e A, A BB 05 B DL RlfeAG:
MIZHEER) BIM B K, RELEEITHRATERE T 2 Bisking) g
TR IR . FHRFREIT TR, XPTSEh
VERLH T D ARZY 40% RIETHER DL R 80% HYIR T 1M,

25



HRIWEREAR - E02% - F014-2025 401 A

BT T B BROACEE SRS, BIM B3R () PH 4 e T AU )
RERLE = AE BN EINTRAEEE, AT E B ER AL TR
AR TR . (REEHTHE TIT IR =4 ARk,
EHE ] EM TR TARE RSO, N SR ik
B, Ui THSU %=

MIE BimaiX N A A KE, BIM HoRFgiEE AT
SRR TIPS, WPETH e TREH T %
S5 ZIAFEE R R, B —ROBdEEREE, 3.
BT AR > B S5 R BER D5 R BT E
B, HESCR SR EAA TERIERE T, BIM £
ARFVIERIN . REIEDTEF B LR A R, s
HAHTH B REEEIRA A BIM ARARIEN, (L 25N
sdehailok, THREHERRRICER (Ul TIRESEEE, &
FRASHPERERE . R As TR AR ARSI, XFEL
FASEETR ISR, (R RS 0 B A RIS HAE
BRRIE R A —E Y. ERAREEET, BIM
BORH TR EHIT RN AT EHThee, LSS
HSEHHEH EIS A (ERh S B s T A T4
B, BIM “P- &b Al LA RERIG S PEAAE T, 980D BHIRR R
SRS EVE S
3BIMEAREZM I ITEETNEZAESR
3.1 BIM AR FE R 5K B B Y B2 A

BIM BARVEN Y REFE B L SE DR, R
HAe Ml e 2R p0ReE, T TRINE R B 2 H A
ARSI E. (ERg R sEEUE, TH A EdE R
BEREMRRGENTIRE, XHERMESR T, BT
BERTE &S BN B B SR R 2, i BIM
PRI — R UE RS, B T MEHEREE
ot Y emiE . IR B, BIM &R A]
DABESHOTTIM . BRAEITAS . IEMUIRGISRER, HZ
B S n I ROR, R s B SR I B R TAT
M SETER P

BIM ‘P& #b AR, A, witim, TRImEXTT
ERRENIER—E RIS, WD B S g
W7, LpFEHE, BIM BORRITIILE ST D RELE R S5 5
S, EEIZTTRENESEI, RERRATIRGHHLRER T
BRI SHE Lo, @HIpAE S NG HE . BOREH, BIM
MZEACBATRE DRI S A THERIE R R, oRSEE AT
TEREAENE I R AHORIS IS, ATE SRR IS

W6 B TR AT SR R AR T AR, BIM $5 AR BERL
MIBERE DT AT REVILIRE, BTl Rk B I H =]
RO R TR, 5 EaRAMH SR, BIMAYL
RS REBTBRIVER, AEAERS T 5T, BT R4
EERY 4D #AUIRET T, BEARIEDAF SERT-RIR & 3 DU B R
FLERRA . SEPREE R, TEREYB 712 M BIM

26

FoRBOIE, —MRIAR SR EFRERL. SRR
TABC AN B R S e RE , SRR A& AR A
[ETIER=TE NN
3.2BIM I ARERAIREITHAEH

BIMAEANE A 24 RS TR AT i T A,
M EEF NS BIES RE DDA R T R B K gk
UigE, IEENESOETHE A2 EBIEA. EInsit
MR SRR TR A S NG TS, NN, 45
fa. WU BHPKEZ AT EE, R 48411
AR, T2 AEER2EONIHE , (5 B e G,
PR R R T . 1 BIM BoR RIS | AR T —58
B EIEAES AR, BT aRENBEIR U AT
B, TSRS, BIM SRS b i, fEiba
FURs iR 2 Pl &7 S TP RRHRS, BRI T 01
SR R L) T B Rt

4k A FHE TR EATI, BIM B4 ATt & &l
RAAFSCSERE, T RREERIN TE, " EEnREIgE4
RN PRGBS N, RS TR BT
SRR IR AT SRSk, i8R T IR B R BT R
HEEE, BIMBAMNE TS5 #1520
VRS, B =4O E, LEEE AR AT
ERERETTERE, 25T, BT R
EERRIT A E S %R, MRRER K, BIM HZ
BERAIHUHIME TS ARG S, S —ftEatiut
TR, 52T Mt BT, KIEEIRT
VO RE  EMERE AT 1H, BIM SES AT H BT
RERERE . NUEMEITES A, AR BRI T TR
Ty, AR R AR I T e A TR P
1 H BIM $ AR B2 FR PR S 5 4ty RIS B, i
BAEANZEERIEE, RIS EE THIERE,
MITAVEFRIE RIS, BIM A T — R Ui A A L,
FIRE T4 it - Rt - B9 i TIRmE, Bak T
L FH T TSR K45

SRR, BIM BARSRTF TR R, BiRE Tk
Rk, FEEs TR, MEA R
1, BAR N BZSEARN A%, MESIEYGER, #Asaish
BHEEEM, MESITE., AR, AT EGSR
5 BIM fHE RS, T AR A OSSN AR,
ARSI R R T NS TS, TR BRI R T R
Z. (EERIICHE > R, BIM B ARSHEERS T MIETE F1k
A BEHEAY, MAIRANAEIREIRAIER T, H2%ismk T
e EN AR L S E S,
3.3 BIM ¥ R 7E5E T M EZ B9 Rz FH

BIM AR VE AR TUES BRI S SIR &, 7656
THrBEZ R AR Sige )y, B4t TR, it T
RS SRR RS MR NS, A e o



HRIWEREAR - E02% - F014-2025 401 A

IR T™E, 1 BIM BEOR G s ) I,
KRBT “HeEl. JESHE” ReHiE T, 1R TAaEEDY
£, TAH FIPA AT B BIM AT BRI AR HE TR DL 5
EHEE, EREBULREN EE I RREE R TiZEIN TR
AT, R IFERBERG S . EERTRS
S RTHE T fEd, BIM AR =4 nT AL IhRELE T A
] B H R AR A2 [R5 R AN 2RI, B RHIAR T 1
RAZJEAIMERE LSRR, REFERNVE % BIM E5E T B
MR, IRTE RGN RS L, ek T
gt “SEREIR” WE B TEYR. ESNERNE, oE
F BIM EARRITIHE R0/ K2 75% MBI R, 0%
30% DL R, T TRER R U5, BIM S
B RPE T =4 RS TR R E DU Rl TT, SE
T MM E RS B R E RS, e TAERRTE, iR
AT R RIS FEE L5

TEFEEE TR, BIM Y 4D BOR 5k 2 = 4R
AR, EEERS IO TR AR T S R AR
W, KT E S AT DBV 2 e S S A2 DL R
SEIGNL, M ATE TR HEH IR S, TEmRHE]
J5TH, BIM B Bh R sh & im e BA IR, TRBR T T
AT R R S S 50IE, M T MR E
i TSR R, fEASIEE R A S T e
i, BIM EAREREHEE AL N BEEE SIIRE, X RHR
T TSR 53, VER TR TH T
H¥H, sEERIRAH, FREETElE TR BOR AN A BIM B KR
TAH , SRl T T4 10% 28 15% . BASPEAIS 5% & 8%
K3 o
3.4 BIM ¥ AR7E T2 A= $l Hr 93z A

BIM £ RVENECFACEE TS BB edE TR, £ T
FERR A RIS E 2B AR D, Ba S s F S
T, THEEITESENmE— RIS BRI A TR,
NERETRIN T SBREA T, RS BIRBUR e i B s AT
WHBURZ , 11 BIM 8 ARG MaE S B R 2R AR
R TG B S TSRS IR S R o ARSI,
BIM & GBS T2 T = 4E A () B 2 T RE 40 1T DAL SER
WNOHT, LESTT =TI E M I LA A &
Pedk, NIRRT RIARYE, #E ATEARIATT, BIM
AR & Rt ENE S TREE(S BV R EIRS O FE PRI
MRS TROEARRN R T o SRR, BREEINTH

PIZRIE R 225 | A R 25 UG e T A2, BIM AR
BIFSHA RS I RER A SR, TR S EEL Y S IR
i, ARG AR H SR AR Y B RN A 2R 5
Wi, SEE T MAERIRIAT B LS PRy TR o
BIMFAREA R TR ar IR NE A& UERE D],
EHT BN SERRE, RS IIRERFRIVIRIL T, =]
PRI ARG IR, AITH R E S T 24
LBTHORELER, TARH SR &SI H, BIM P& 30FR
PESCPRAEERE AR M BRI, Sl SHN RS TCAE
M, (UL T RGN FE A A R, Ao T 9t b A
R ERRSE . SCRRIERH, 7 TELE ) BIM SORGE TRL
AAHIRTIE , TR TR ERR T, MPERRRERP
BRI 15%, A TRHCRIEIET 20%, ZR6 A2
ORI, BIM SORE AL AP S 0k i, B
TAE 277 EAROE TBEARRAE B =AU, wb TRIE
EARRIFRG | SFSRRE, KIERIR T TR AR
R TRIRR AR, BEE N TR S R BRI ROR R RS
BIM ¥ &2 iR AL H B AT S MG TR RE ), fkFExS 58
FIRNGREIZ S ERE 3], R MIH R I EAS AR A
22, A TRENE ML T R RS

4 Z5iE

BIM #ORFEES TR TE M AP, ST
TR EHNSCESEE, T80T, L. B%5E
MBS BN A5, BRI T RIRELE , b
T TRZE, SHEE T I E RESGIEAE T, VT TR
AEfb. AEAMUETROE T B s, AL A
IR AR Z—,

S 2% 3k
[1] kAL T BIME AR RES TR T T 2 REm L SE TR

(3] 7L GBI AIFY,2024,(22):136-138.

[2] HRiEER i 2N N U TR R TR T8 T 0

R FIRFE (0] 55 = 1 5,2024,(17): 146-148.

[3] ErrZE L TBIMER WS TR Tk SE ARSI 5T,

STHIBE Pz, 2024,38(08):93-95.

[4] XUEES BRI s ¢ 2R (e U T BOREER TR

e T A g R [0]. 5 45,2024,(23):54-57.

[5] FRb LT BIMEOR AR =UE s TR it L R FH o (1]
= 5 pEH2,2024,(23):56-58.

27



HRIWEREAR-5E02% - F 018 -2025F01 A DOT: https://doi.org/10.12349/mit.v2i1.5734

Research on the optimization and innovation of ice-chip
manufacturing process

Wentao Ding Wei Chen” Bin Chen Jing Zheng Lujin Qiu
Zhejiang Zhengrong Spice Co., Ltd., Quzhou, Zhejiang, 324300, China

Abstract

As an important Chinese medicinal material and chemical raw material, borneol has a wide range of application value. However,
the traditional borneol manufacturing process has certain limitations in the production efficiency, product quality and environmental
protection, which is difficult to meet the high standard demand of the modern market. This paper conducts systematic research on
the raw material selection, process parameter optimization, production equipment upgrading and quality control technology in the
borneol manufacturing process. Through the application of green manufacturing technology, the introduction of microwave-assisted
synthesis method and intelligent manufacturing means, the optimization and innovation of the borneol manufacturing process are
realized. The research results show that the innovative process significantly improves the purity and production efficiency of borneol,
reduces energy consumption and environmental pollution, and achieves a win-win situation of economic and social benefits. This
study not only provides feasible technical solutions for borneol production enterprises, but also provides reference for the production
process optimization of similar fine chemical products, and helps to promote the development of traditional manufacturing industry
to the direction of efficient, green and intelligent.

Keywords
borneol manufacturing process; optimization strategy; innovation method; green manufacturing; intelligent technology
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The Rise and Fall of the German Camera Industry and the
Impact of World War 11

Guangyuan Jiang Qing Tong
Jilin University of Foreign Studies, Changchun, Jilin, 130117, China

Abstract

This paper takes the German camera industry as the research object and explores its rise and fall before and after World War II, as
well as its impact on the global camera industry. Introduced the development of the German camera industry and elaborated on the
profound impact of World War II on it. Depicting the prosperous scene of the German camera industry before World War II and the
impact caused by the war. This article focuses on how the post-war German camera industry rose again and occupied an important
position in the global market “The Conclusion and Discussion” section summarizes the overall development trajectory of the
German camera industry from pre war to post-war, as well as its significant importance to the German economy and global industrial
landscape. This paper reveals the importance of technological innovation and market demand, and also provides a reference for
understanding the evolution of the manufacturing industry in major historical events.

Keywords
German camera industry; The impact of World War II; Post-war reconstruction; International market; technological innovation
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The influence of raw material quality on product—The
yellow color of phenylguanidine is caused by the change of
mononitramine quality

Jie Ge' Lingling Dai’

1. Nantong Jiangshan Pesticide Chemical Co., Ltd., Nantong, Jiangsu, 226017, China
2. Jiangsu Antai Safety Technology Co., Ltd., Nantong, Jiangsu, 226017, China

Abstract

The phenylguanidine product has changed from its original white color to the current yellow color. This study analyzes the reasons
for the yellowing of phenylguanidine products by examining four aspects: production equipment and facilities, process routes, process
control, and raw materials. After ruling out issues related to process routes and process control, the focus will be on comparing the
phenylguanidine produced using reagents such as aniline, activated carbon, and monomethylamine in the laboratory with those
produced using large-scale purchased raw materials from the factory. The analysis of experimental results and visits to manufacturers
reveal that changes have occurred in both the origin of the monomethylamine raw material and the supplier of the monomethylamine,
leading to variations in the purity and impurities of the monomethylamine raw material. This has resulted in a qualitative change in
the phenylguanidine product. This paper also provides insights for analyzing the causes of substandard products in other chemical
production processes.

Keywords
phenylguanidine, monomethylamine, yellowing
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Research on the construction and application of ammonia
mixed combustion test bench

Fengtao Wang
1. Xinjiang Railway Vocational and Technical College, Hami, Xinjiang, 839000, China

Abstract

Ammonia (NH;) has important potential as a zero-carbon fuel in the energy transition, but its combustion characteristics are complex,
and there are problems such as difficult ignition, slow flame propagation, and high nitrogen oxide (NOx) emissions. In this paper, a set of
miniaturized ammonia-doped mixed combustion test benches was designed and built, and the mixed combustion characteristics of ammonia,
hydrogen, methanol and other fuels were studied through modular design, domestic equipment substitution and intelligent data acquisition
system integration. The total cost of the laboratory bench is controlled at 100,000 yuan, with 10Hz real-time data collection capabilities,
NOx detection accuracy of £5%, and the flame temperature measurement range covers 400~1800 °C.

Keywords

ammonia-doped combustion, test bench construction, low-cost exploration
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Study on tool selection and clearance compensation in CNC
turning

Xiaohong Fu
Hubei New Industry Technician College, Xianning, Hubei, 437000, China

Abstract

In the process of CNC turning, accuracy and surface quality are key indicators for evaluating its effectiveness. This paper explores
strategies to optimize the precision and surface quality of CNC turning through empirical research methods. By reasonably
adjusting parameters such as cutting speed, feed rate, and depth of cut, and combining them with target optimization algorithms,
specific operational solutions have been successfully found to achieve coordinated optimization of precision and surface quality.
The study finds that by reducing the cutting speed, increasing the feed rate, and selecting an appropriate depth of cut, it is possible
to significantly improve the dimensional accuracy and surface roughness of turned parts while maintaining processing efficiency.
Furthermore, using optimization algorithms can further enhance processing accuracy, with the improvement in surface quality
reaching up to 30%. This research has significant guiding significance for improving the efficiency and quality of CNC turning
processes and provides theoretical references for optimizing turning parameters in practical production.

Keywords
CNC turning processing; precision optimization; surface quality; cutting parameters; target optimization algorithm
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The application of Metal-Organic Frameworks (MOFs) in
food safety sensors

ZHANG Lei, WANG Guiying
College of Home and Art Design, Northeast Forestry University, Harbin, Heilongjiang, 500400, China

Abstract

Metal-organic frameworks have attracted more and more attention in the field of food contaminant detection due to their uniform
structure, huge surface area, extremely high porosity and easy surface modification. This review article details the use of metal-
organic framework based sensor technologies such as luminescence, electrochemistry, electroluminescence, and colorimetric sensors
to detect contaminants in food, including pesticide residues, mycotoxins, antibiotics, food additives, and other potentially hazardous
substances, and compares and discusses their performance. In addition, the paper delves into the main limitations of each sensor and
discusses how metal-organic frameworks can address these issues through their enhancement mechanisms.

Keywords
food packaging; organometallic frame; sensor;food contamination
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Application of Nanosensors in Food Packaging and Recent
Advances

Kun Wang Guiying Wang’
College of Home and Art Design, Northeast Forestry University, Harbin, Heilongjiang, 150040, China

Abstract

Nanomaterial-based products are stable under high pressure and temperature and are subject to excellent quality control during
food production, processing and packaging. This paper focuses on an overview of the application of nanosensors in food packaging
detection and discusses the key role of nanomaterials in enhancing the performance of food packaging, prolonging the shelf life of
food products as well as food safety detection. Nanosensors are highly sensitive and selective in detecting food freshness in food
products. Nanosensors enable rapid and accurate detection of harmful substances in food by utilizing the unique optical, electronic
and catalytic properties of nanomaterials.

Keywords
Nanomaterials; Food packaging; Nanosensors; Packaging detection
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Research on fatigue life prediction and inspection standard
of bucket metal structure

Hui Wang Yu Fang Ting Lou
Huadian Electric Power Research Institute Co., Ltd., Hangzhou, Zhejiang, 310030, China

Abstract

The service conditions of bucket wheel excavators are complex, making them prone to fatigue accumulation and hidden damage. This
paper develops a fatigue life prediction method driven by stress spectra, integrating finite element modeling, hot spot identification,
and strain life parameters to achieve local life estimation and fatigue zone division. It proposes a logic for setting life coefficients and
controlling fatigue limits, establishing a hierarchical inspection process and early warning mechanism. Combining on-site data from
the Huadian Electric Power Research Institute, the prediction model error is controlled within 8%, and the inspection standards can

dynamically adapt to degradation trends. The verification method is highly practical and has engineering application value.

Keywords

fatigue life prediction; bucket crane structure; stress spectrum modeling; inspection standard; engineering verification
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Study on the influence of shaking process on the quality of
black tea processed from summer and autumn tea

Wangdong Bao' Hongyan Ye' Xiaofen Zhou®

1. Wuyi Shushui Tea Co., Ltd., Zhejiang, Jinhua, 321000, China
2. Wuyi County Tea Technical Service Station, Jinhua, Zhejiang, 321000, China

Abstract

To improve the utilization of summer and autumn tea resources and enhance the quality of black tea, this study introduces the shaking
process from Oolong tea into traditional black tea processing techniques. Using the main tea varieties planted in Wuyi County (Chunyu
No.1, Chunyu No.2, Jiukeng, and Jin Guanyin) as raw materials, different combinations of shaking parameters were set up. The
impact of the shaking process on the quality of black tea was analyzed through sensory evaluation and physicochemical testing. The
results show that performing two shaking treatments during the withering process (each lasting 4-5 minutes) can significantly enhance
the aroma and flavor of the finished tea. Among these, the Jin Guanyin variety performed the best, achieving a total sensory score
of 92.4, with the aroma and flavor scores rising to 96 and 93, respectively. Compared to traditional methods, black tea processed
using the shaking method exhibits characteristics such as “flower and fruit fragrance” and “sweet and mellow,” making it particularly
suitable for high-aroma varieties. This study verifies the feasibility of the shaking process in the processing of summer and autumn
tea, providing technical support for increasing the added value of these teas.

Keywords
shaking process; summer and autumn tea; black tea quality; processing technology
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Research and application of intelligent concrete safety
pouring monitoring system

Wang Shuai' Wu Sidie> Wang Lin® Wang Li' Cui Yilong'

1. Wuhan Construction Group Co., Ltd., Wuhan, Hubei, 430056, China
2. Wuhan Urban Construction Group Co., Ltd., Wuhan, Hubei, 430022, China
3. Wuhan Business School, Wuhan, Hubei, 430065, China

Abstract

To address potential safety hazards such as uneven loading and instability of the scaffolding during concrete pouring, an integrated
plug-in monitoring device has been developed. Equipped with key parameter sensors for pressure, inclination, and displacement,
this device monitors parameters like formwork load, displacement, and inclination during the pouring process. Data is collected
in real-time via an IoT platform, with set monitoring and warning thresholds, which are then uploaded to an online platform. This
system addresses issues such as high costs and expensive data collection equipment associated with traditional concrete pouring
monitoring systems. It is applied to critical nodes and sections of concrete pouring, providing a reference for the quality and safety of
construction projects.

Keywords

concrete; intelligent and safe pouring; monitoring system
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Analysis And Research On Over-temperature Mechanism Of
Wind Power Gearbox In Low-temperature Environment And
Measures

Xie Yong
Nanjing Fourall Intelligent Technology Co., Ltd., Nanjing, Jiangsu, 211122, China

Abstract

The installed capacity of domestic wind turbines continues to grow every year, and the application scenarios are rapidly extending
from inland normal temperature environments to extreme climate areas such as oceans and plateaus. Practice has found that the
reliability of wind power cooling systems in normal temperature environments is very poor in low temperature environments.
This paper aims to solve the problem of frequent high temperature alarm failures in large megawatt wind turbine gearboxes in low
temperature environments. By studying and analyzing the working principle, operating conditions, structural parameters and control
scheme of the gearbox lubrication cooling system, the structural reorganization flow resistance modeling analysis method and the
orthogonal experimental method are used to eliminate the quality problems of the basic components of the fluid circuit one by one.
Two key research contents are proposed: the structural reorganization of the air-cooled radiator and the reorganization of the control
logic of the air-cooled unit. The structural reorganization optimizes and reduces the pressure resistance of the fluid in low temperature
environments. The control reorganization integrates the neural network control mechanism, optimizes and solves the nonlinear problem
of control in low temperature environments. The actual application of wind farms shows that the high temperature alarm problem of
wind turbine gearboxes in low temperature environments has been reliably solved. This research plan can provide design experience
and technical basis for the subsequent development and promotion of large megawatt wind turbines in the wind power industry.

Keywords

Low temperature environment; Lubrication and cooling system; Frequent high temperature alarms; Structural reorganization; Logical
reorganization
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Fig. 1 Factors affecting the lubrication and cooling system
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Leak detection and safety protection technology of natural
gas pipeline transmission system

Changyu Liu
Sichuan Guotai Minan Safety and Environmental Protection Technology Service Co., Ltd., Chengdu, Sichuan, 610000, China

Abstract

Natural gas, as an efficient and clean energy source, plays a crucial role in ensuring stable energy supply through its pipeline
transportation system. However, pipelines operating under long distances, high pressures, and complex geological conditions
are highly susceptible to leakage accidents, which can lead to severe consequences such as fires, explosions, and environmental
pollution. This paper systematically analyzes the risk characteristics and causes of natural gas pipeline leaks, summarizes the current
mainstream leakage detection technologies, including physical parameter monitoring, sensor network applications, and data model
identification methods, and explores the synergistic prevention and control effects of various safety protection technologies within the
pipeline system. Additionally, in response to the trend towards integrated and intelligent detection systems, the paper proposes ideas
for constructing information fusion and remote management platforms, emphasizing the importance of both institutional norms and
technical mechanisms to enhance the intrinsic safety level of natural gas transmission systems, reduce operational risks, and provide
technical support and management references for the industry.

Keywords
natural gas pipeline; leakage detection; safety protection; risk identification; system integration
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