%

NAN YANG ACADEMY OF SCIENCES

AETEHES

K3oJouyos], pue A13Snpu] UISpPoON

. ZdWn|OA

- T RG]

- Gzog Aenugod

Nanyang Academy of Sciences Pte. Ltd.
Tel.:+65 62233839
E-mail:contact@nassg.org
Add.:12 Eu Tong Sen Street #07-169 Singapore 059819

SSN 3060-9240

I
02>
N . 2
@ntaxrs ‘|
9%

NAN YANG ACADEMY OF SCIENCES

(3UNUQ)6576-090€ (3UlId)0¥T6-090E NSSI

N o
Crossref

73060"924258



HICHIA : BUR T S HAR

Serial Title: Modern Industry and Technology

ISSN: 3060-9240 (4%Ft) 3060-9259 (Ki%%) ISSN: 3060-9240 (Print) 3060-9259 (Online)

AR 4R

Language: Chinese

HAFIMIAE : http://journals.nassg.org/index.php/mit-cn ~ URL: http://journals.nassg.org/index.php/mit-cn
WAL FR B e ERR B Publisher: Nan Yang Academy of Sciences Pte. Ltd.

Database Inclusion

CBUCTAE S BR ) AERS phi

POCRIA: IR T SR

ISSN: 3060—9240 (Print) 3060—9259 (Online)
WRGE S . 2T

HATIRIL: http://journals.nassg.org/index.php/mit-cn
R AARR: B R PR

W

Google Scholar

= Crossref @n(i CERY

www.cnki.net

Google Scholar Crossref China National Knowledge
Infrastructure

AU A/ Copyright

FATERLABE AR BT ORI AR TR S SCREM AR B ATRL, BRI IISh, VB ABURSECreative Commons 7 4 —4F
T 4. 0B F51 s PRUT AR AT Y EOR, X SCEEAT AT B SeF A0 = MOR AR TISCERT, 2
IRE B E SRR R AL, FEARER A SCRE BT TR 2R e SR T AR I SC B A Y S A AR A U R PR R 2 B T A

All articles and any accompanying materials published by NASS 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). NASS Publishing reserves the final interpretation of the copyright of the article(s) in

this journal.

Nanyang Academy of Sciences Pte. Ltd.
12 Eu Tong Sen Street #07-169 Singapore 059819
Email: info@nassg.org
Tel: +65-65881289
Website: http://www.nassg.org

o)
¥ 4%t D‘I\SSE;
o\
NAN YANG ACADEMY OF SCIENCES

HipA R .

- Ft#E: Microsoft Word

- R EE: TR (bt ) 450000 1 EIFREE20074F
- MR EERAL

- IBSCHREE: Adobe PDF

- BEICHR: AR

PR (AR L )
AR T

AL TR

- WY

- DR (Google Scholar ) 25 s F KR~
- XCERRBAEARPE AT PR

- JITD) OA T, (ARG SCREAIRRAY;
- IR ASCREAERS T 5 BRI S BRI
- DIPIGRIBO RS 5t SRR i 5 5mi g r) BRIy 5

- NPEF PRI BRRARSS , BIERAOR S BRI DURORTER I, ARSI (RPN SE s A RE o

PR

SRR AR P ORI, LR ZE DA P IR Ut 1 5 SR SCE AT T
ST, RO HERR . TIES, SREERRS. MO, BLIECEA.

PRIl Y e T A

(s



I Tl 5K

Modern Industry and Technology

3t

H+
£ N

&R

3t

WO

vl
Bk &

4k

g

Volume 2-Issue 2- February 2025-1SSN 3060-9240(Print) 3060-9259(online)

IPNES

bl

TR T A
P T
AR

& demTloke

H =



MR SRR

2025/02/ Bi&

11

14

17

20

23

27

30

33

37

40

HER BIE RO TE R AR  URZE EE A i

oz A S B A

| Tl

Wi L AW s BRSO
/ BRI7R

ZLINIITE ARSI ERER PO M B & B R PR R i 8
iywid

IXNEX HEE (KTl AR

TR E R R P IR Sl XA AR SR A T 15
9T

[HINE B AR FER IR

B MTEREAL TR

| INEHE

=it CMF X BEFEZE IS RS 2

| F5 T ZEE

AT TS FRL S = T AR ) R st S R A s

I FAEE R

il S H R AR FRL RS PR O R P

/T IR

KT IR A (2 AT H50 PR Fedir

/ XN

IKFGEHIE MHG &2 &R B BB M e P T

M

| ek

SRRV ERR LSS SHERE LT 5T
| ZHR

HTREIRVRZE R 7K RE TR 2P K B Ll T S O PEREE
TEIRIERF 5T

/ ot

R R EERT T 255

| &5 SR SRIEHS T4

11

14

17

20

23

27

30

33

37

40

The application and precision control of additive man-
ufacturing technology in the customized production of
complex thermodynamic mechanical parts

/ Fengtao Wang

Analysis of modular design concept of aero engine

/ Xiangdong Lei

Optimization of Sample Preparation Methods for Infra-
red Determination of Monomer Content in Non-uniform
Polypropylene

/ Guosheng Liu  Duoheng Shi Jiangfeng Fu Zhanwu Yu
Study on comprehensive management method of humid-
ity control and ventilation technology in flour storage
process

/ Xiaoshan Zheng Xu Luo Pan Qi Yingxin Lu
Chengbo Ke

Application of coal and rock analysis in coking plant

/ Huijuan Sun

The influence of product CMF on motorcycle styling de-
sign

/Yin Wang Zimeng Jia Zhixin Li

Optimization strategy for air valve sealing structure in the
harsh environment of nuclear power plants

/Ming Qin Qingqing Lu Dugqiang Li

Application of coating and plating conductive layer in
electrical equipment

/ Xin Bin Zhengqi Peng

A brief analysis of the comparison of circulation water
concentration ratio test methods

/ Zhigang Liu

The mechanism of improving the adsorption efficiency
of methyl orange by hydrothermal preparation of MHG
composites

/ Hui Gao

Research on Structural Design and Performance Optimi-
zation of All-Gear Transmission Four-way Shuttle Vehi-
cle

/ Mingliang Li

Experimental Study on Performance Optimization of Per-
manent Magnet Synchronous Generators for New Energy
Vehicles under High-Speed Operating Conditions

/ Jian Yang

Investigation on large complex bread covering and form-
ing process

/ Fengtao Lu Quan Zhang Haipeng Zhang Ling Wang



HRIWERAK -5 02% - £ 028 - 2025 £ 02 A DOT: https://doi.org/10.12349/mit.v2i2.6309

The application and precision control of additive manufacturing
technology in the customized production of complex thermodynamic
mechanical parts

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

Abstract

This study focuses on the application and precision control of additive manufacturing technology in the customized production
of complex thermodynamic mechanical parts. At present, there is a strong demand for customization of complex thermodynamic
mechanical parts, which is difficult to meet with traditional manufacturing technology, and additive manufacturing technology brings
opportunities, but it faces the problem of dimensional accuracy control. This paper comprehensively uses literature research, case
analysis and experimental research methods to analyze the principle and classification of additive manufacturing technology, as
well as its application in the customized production of typical parts such as aero engine turbine blades, and verifies the significant
advantages of this technology in the manufacturing of complex structures and customized production. At the same time, the influence
of materials, process parameters and other factors on accuracy is analyzed, and the precision control strategy is proposed from the
aspects of optimizing material selection and pretreatment, and accurately controlling printing process parameters. In the future, in-
depth research should be conducted in the direction of material research and development, process innovation, equipment upgrading
and multidisciplinary integration to promote the development of additive manufacturing technology.

Keywords
additive manufacturing; complex thermodynamic mechanical parts; Customized production; Dimensional accuracy control
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Analysis of modular design concept of aero engine

Xiangdong Lei
Jiangsu Hangdu Power Co., Ltd., Yangzhou, Jiangsu, 225200, China

Abstract

The modular design concept of aviation engines involves breaking down the engine system into several distinct modules. These
modules, while having relatively independent functions, share a unified interface, allowing for easy interchangeability between
them. This approach enhances the assembly speed of various engine components, facilitates maintenance and part replacement, and
streamlines the overall production and maintenance processes of the engine. The article analyzes the modular design concept and
key technologies of aviation engines, aiming to effectively enhance the design level of aviation engines, increase design flexibility,
shorten the R&D cycle, reduce design costs, and improve the operational efficiency of airlines.

Keywords
aviation; engine; Modular design
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Optimization of Sample Preparation Methods for Infrared
Determination of Monomer Content in Non-uniform Polypropylene

Guosheng Liu Duoheng Shi Jiangfeng Fu Zhanwu Yu
Guoneng Baotou Coal Chemical Co., Ltd., Baotou, Inner Mongolia, 014010, China

Abstract

In the production process of impact-resistant polypropylene, it is necessary to strictly control the content of ethylene rubber phase
in impact-resistant polypropylene and atactic polypropylene. The authors of this paper studied the company’s enterprise standards
and combined the process of producing impact-resistant polypropylene, it necessary to prepare and test two intermediate control
samples. It takes about 1.5 hours to complete this analytical task. This sample preparation method has a complex operating procedure,
heavy labor, and low analytical efficiency, which will affect the process production adjustment and thus affect the product quality. In
summary, without affecting the quality of sample preparation, the authors used the pressure machine produced by LabTech company,
through the selection of overflow and non-overflow mold, the selection of mold thickness, and the exploration of optimizing the
pressing conditions, to carry sample preparation and infrared testing. Through the improvement and discussion of the enterprise
standards, a quick and convenient sample preparation method was determined.

Keywords
Infrared method; impactresistant polypropylene; ethylene; rubber phase; sample preparation; optimization
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(UEBEL PP ZIINE I ESEL
Preheat Imin
Pressurel 300KN 2min
Pressure2 300KN 2min
Pressure3 300KN 0.1min
Cooling 2 direct cooling 10min
Degassing Times(sec): 3 Times(X): 2 Step: 2
Air blow 10
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Study on comprehensive management method of humidity
control and ventilation technology in flour storage process

Xiaoshan Zheng Xu Luo Pan Qi Yingxin Lu Chengbo Ke
Guangzhou Lingnan Sui Grain Co., Ltd., Guangzhou, Guangdong, 511466, China

Abstract

This paper explores the integrated management approach for humidity control and ventilation in flour storage. It examines how
changes in humidity affect the hygroscopicity and physical and chemical properties of flour, and discusses the role of ventilation in
humidity regulation and its synergistic mechanism with dehumidification techniques. The study shows that by integrating sensor
networks and automatic control systems to create an intelligent management model for real-time monitoring of humidity, temperature,
and airflow, precise and dynamic adjustments can be made to the storage environment. This method effectively reduces the number
of mold colonies, extends the shelf life of flour, and enhances the stability of flour quality. Practical experience indicates that this
comprehensive management approach not only enhances storage safety but also significantly improves overall economic benefits and
management efficiency, demonstrating strong applicability and potential for widespread adoption.

Keywords
flour storage; humidity control; ventilation technology; comprehensive management mode
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Application of coal and rock analysis in coking plant

Huijuan Sun

Shanxi Geological Group Testing Technology Co., Ltd., Linfen, Shanxi, 030000, China

Abstract

This paper introduces the application of coal and rock analysis in coking plants. Coal and rock analysis can identify the quality of
incoming coal through the distribution of vitrinite reflectance, effectively distinguishing between different types of coal and mixed
coal conditions. This helps optimize coal blending schemes, improve the coal blending ratio, and stabilize coke quality. By combining
the distribution of vitrinite reflectance and the activity-to-inactivity ratio from coal and rock analysis, it is possible to accurately
predict the cold and hot properties of coke, stabilize coke quality, and guide coking coal blending. The research findings indicate that
coal and rock analysis can identify the quality of incoming coal through the distribution of vitrinite reflectance, effectively distinguish
between different types of coal and mixed coal conditions, thereby optimizing coal blending schemes, improving the coal blending

ratio, stabilizing coke quality, and guiding coking coal blending.
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coal and rock analysis; vitrinite group reflectivity; active inert ratio; coke performance; coal blending for coking
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The influence of product CMF on motorcycle styling design

Yin Wang' Zimeng Jia’ Zhixin Li’

1. Tianjin Internal Combustion Engine Research Institute (Tianjin Motorcycle Technical Center) (Tianjin, 300072, China)
2. Tianjin Zhongke Technology Development Co., Ltd., Tianjin, 300072, China

Abstract

This article explores the significant role of CMF (Color, Material, and Process Surface Treatment) design in the motorcycle industry
through numerous practical examples. By analyzing the application of CMF across various design stages, it is found that its impact on
motorcycle styling design primarily manifests in three areas: enhancing the visual impact of motorcycles through color coordination,
achieving both lightweight and functional breakthroughs with innovative materials, and endowing products with unique brand
identities through process innovations. Consequently, this article highlights how CMF design serves as a core driving force for the
continuous development of the motorcycle industry, offering new insights and directions for product innovation, brand building, and
meeting the diverse needs of consumers.

Keywords
product CMF; product design; motorcycle color; motorcycle material
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Optimization strategy for air valve sealing structure in the
harsh environment of nuclear power plants

Ming Qin Qingqing Lu Dugqiang Li
Zhejiang Shangfeng High-Tech Specialized Wind Industrial Co., Ltd., Shaoxing, Zhejiang, 312300, China

Abstract

Aiming at the sealing structure of the air valve in the harsh environment of nuclear power plants, in order to improve the sealing
performance and durability and ensure the safe and stable operation of nuclear power plants. This paper conducts a theoretical
analysis of the existing sealing structure of air valves and identifies the key factors affecting the sealing performance. Based on
the results of theoretical analysis, experimental samples with different sealing structures were designed and fabricated. Through
comparative analysis of experiments and numerical simulations, the optimal sealing structure scheme is determined. The optimized
sealing structure of the air valve has been significantly improved in terms of sealing performance, durability and corrosion resistance.
The experimental results show that the optimized sealing structure has better sealing performance than the traditional structure in
harsh environments such as high temperature, high pressure and high humidity, and the sealing life is prolonged.

Keywords
Nuclear power plant; harsh environment Air valve sealing structure; Optimization strategy
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Application of coating and plating conductive layer in electrical
equipment

Xin Bin Zhengqi Peng
China Machinery General Institute Wuhan Material Protection Research Institute Co., Ltd., Wuhan, Hubei, 430000, China

Abstract

In the electrical field, electrical equipment is a core component essential for ensuring the normal operation of power grids. Therefore,
it must be safe, stable, continuous, and reliable during operation. Electrical equipment consists of numerous electrical components. To
enhance conductivity and efficiency at the contact points of these components, a conductive layer of silver, tin, or nickel is typically
applied, especially in high-voltage and ultra-high-voltage environments. The conductive coating is a critical factor affecting the
proper functioning of electrical equipment. This article focuses on this aspect, detailing the quality control standards for conductive
coatings in electrical components, the preparation process, and methods to address issues encountered during the preparation process.
It aims to provide theoretical support for the optimal performance of electrical components in electrical equipment.

Keywords
electrical components; coating quality control; coating preparation process
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A brief analysis of the comparison of circulation water
concentration ratio test methods

Zhigang Liu
Yunnan Diandong Yuwang Energy Co., Ltd., Qujing, Yunnan, 655000, China

Abstract

The concentration ratio of the open-cycle cooling system in coal-fired power generation units is a critical indicator for controlling
the quality of circulating water. It plays a vital role in preventing condenser scaling and conserving water. The concentration ratio
data is primarily obtained by the laboratory testing the Cl-concentration or hardness of the circulating water and makeup water
daily. However, operators cannot monitor this data in real time, which hinders timely adjustments and control based on unit load
and water quality conditions. This can lead to fluctuations in the concentration ratio, which is detrimental to preventing condenser
scaling and conserving water. Therefore, there is a need for an indicator that can be monitored in real time to calculate and control the
concentration ratio. This article suggests using the hardness and conductivity of the circulating water and makeup water to calculate
the concentration ratio, as these two indicators show consistent trends.

Keywords
circulating water; concentration ratio; hardness; conductivity
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The mechanism of improving the adsorption efficiency
of methyl orange by hydrothermal preparation of MHG
composites

Hui Gao
Heilongjiang Institute of Industry, Jixi, Heilongjiang, 158100, China

Abstract

Methyl orange, a typical organic dye, is highly stable in wastewater and challenging to treat, necessitating the development of
efficient adsorption materials. This study examines the performance of magnesium hydroxide/graphene oxide (MHG) composites
prepared by the hydrothermal method in methyl orange adsorption. It analyzes how the material’s structural characteristics,
specific surface area, and surface functional groups influence the adsorption isotherm behavior and kinetics. The study explores the
mechanisms by which - stacking, pore structure optimization, and the synergistic effect of functional groups enhance adsorption
efficiency. This research provides experimental evidence for constructing an efficient and renewable adsorption material system,
offering practical engineering applications and theoretical guidance for the effective removal of refractory organic pollutants from
dyeing wastewater.

Keywords
hydrothermal method; MHG composite material; methyl orange; adsorption mechanism
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ZHE SR BT R W . M R AR R A
N TR B I AR R AR, WP R
WHERT OV ESZE S T2 RIERR R, FE1AR
AR N B E& 24

FEARBRESET, RS RE) R
MR TG, SRR IR SEE TR Y
=T 099, L THE—ZuAA Y 0.91-0.93, FEHM S FE R
BUE RS ERHIE, ST I BN 050

M5 q<sub>e,cal</sub> SSLMERET, #E— PRI AE
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Research on Structural Design and Performance Optimization
of All-Gear Transmission Four-way Shuttle Vehicle

Mingliang Li
Shanghai Jiajia Intelligent Technology Co., Ltd., Shanghai, 201206, China

Abstract

Aiming at the problems of structural redundancy, high energy consumption and high maintenance cost existing in traditional four-
way shuttle vehicles, this paper proposes an innovative design scheme of four-way shuttle vehicles based on a fully gear closed
transmission system. By adopting an aluminum alloy modular frame, an all-gear integrated transmission structure and a closed
lubrication system for gearboxes, the vehicle body height has been reduced to 120mm (20% lower than the industry standard), the
self-weight has been reduced by 33% (200kg/1T load), and at the same time, the noise (<65dB) and operating energy consumption
have been effectively reduced (saving 15%-20%). Experimental verification shows that this design has significant advantages in terms
of warehouse space utilization rate, transmission accuracy (positioning error +1mm), and environmental protection performance, and
can meet the requirements of high-cleanliness scenarios such as pharmaceuticals and electronics. [5]

Keywords
full gear closed transmission system; lightweight; energy saving and consumption reduction; utilization rate
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Experimental Study on Performance Optimization of Permanent
Magnet Synchronous Generators for New Energy Vehicles under
High-Speed Operating Conditions

Jian Yang
BorgWarner Power Drive Systems Tianjin Co., Ltd., Tianjin, 300000, China

Abstract

This paper conducts relevant research on the performance optimization of permanent magnet synchronous generators for new energy
vehicles under high-speed conditions. This article analyzes the challenges faced by the motor under high-speed operating conditions,
such as increased electromagnetic loss, intensified vibration and noise, and difficult heat dissipation. It proposes performance
optimization strategies from multiple dimensions, including electromagnetic design optimization, structural design improvement,
cooling system optimization, and control strategy adjustment. That is, by adopting new electromagnetic materials and optimizing
the magnetic circuit structure to reduce electromagnetic loss; Improving the rotor structure and enhancing mechanical strength aim
to reduce vibration and noise. Redesign an efficient cooling system to solve the heat dissipation problem; And combine advanced
control algorithms to enhance the efficiency and stability of power generation. This research achievement aims to enhance the
performance of permanent magnet synchronous generators under high-speed conditions, which can provide technical support and
theoretical references for the optimization and upgrading of the power system of new energy vehicles, and thereby contribute to the
sustainable development of the new energy vehicle industry.
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Investigation on large complex bread covering and forming
process

Fengtao Lu Quan Zhang Haipeng Zhang Ling Wang

210th Institute, Sixth Research Institute of China Aerospace Science and Industry Corporation, Xi’an, Shaanxi, 710065,
China

Abstract

The cladding is an important component in solid rocket engines, and its external dimensions and surface structure are determined by
the size and structure of the engine combustion chamber. Large size wrapping sleeves cannot be produced using traditional molding
processes due to their exceeding the working range of ordinary molding equipment, and the cost of large molds used in traditional
processes is also relatively high. This article presents a new approach to the molding process of large-sized, large-diameter, and
complex bread covers through the demonstration of the proposed plan. By reasonably dividing the structure of the preform, cleverly
designing a new structure forming mold, and selecting a reasonable shrinkage coefficient based on long-term data statistics, the
production of large and complex surface coating sleeves was finally completed using ordinary equipment, saving the manufacturing
cost of large and complex molds and providing a technical basis for in-depth research on the forming process of large coating sleeve
products.
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wrapping sleeve; Forming process; explore
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