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Exploration of nanocellulose applications in improving
paper strength

Daijie Sun Chaoting Li
Zhejiang Xiawang Paper Co., Ltd., Quzhou, Zhejiang, 324022, China

Abstract

With the enhancement of environmental awareness and the limitation of resources,the development of new efficient and
environmentally friendly materials has become an important research direction of paper industry. This paper aims to explore the
application of nanocellulose in improving paper strength.By systematically introducing the preparation methods of nanocellulose,
characterization techniques,and their effects on paper strength reveal the potential of nanocellulose as an enhancer.Studies have shown
that nanocellulose can significantly improve the mechanical properties of paper while maintaining its optical properties and procability.

Keywords
nanocellulose; paper strength; application
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Selection of corrosion-resistant materials and welding
processes in petrochemical installation

Zhuliang Wang Fuyan Ben Wenjie Ren
Zhejiang Industrial Equipment Installation Group Co., Ltd., Hangzhou, Zhejiang, 310022, China

Abstract

The petrochemical industry is one of the important infrastructure in modern industry. However, due to the complex environment
involved in its production process, such as high temperature, high pressure, and highly corrosive media, corrosion of equipment and
pipelines has always been a key factor affecting its safety and economy. Corrosion not only shortens the service life of equipment,
but may also cause major accidents, resulting in serious economic losses and environmental pollution. Therefore, selecting
suitable corrosion-resistant materials and adopting advanced welding processes are crucial for improving the corrosion resistance
of petrochemical equipment. The selection of corrosion-resistant materials involves multiple aspects such as chemical stability,
mechanical properties, and cost-effectiveness, and the optimization of welding processes can effectively improve the corrosion
resistance and mechanical properties of materials. This article will deeply analyze the types and characteristics of corrosion-resistant
materials, explore their applications in petrochemical equipment, and discuss corresponding welding technologies, in order to provide
practical and feasible solutions for the petrochemical industry.

Keywords

petrochemicals; corrosion-resistant materials; welding processes; corrosion; equipment maintenance; welding technology
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Research elaboration on silicon oxygen anode materials of
lithium ion battery

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

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

Abstract

With the wide application of lithium-ion batteries, silicon-oxygen cathode materials have attracted much attention because of their
high capacity and good electrochemical performance. This paper summarizes the progress of the structural characteristics and
modification methods of silica anode materials in batteries. First, the basic characteristics of silicon oxide materials and the expansion
problems and cycle stability challenges are introduced. Then, the strategy of modifying the silicon oxygen anode by nanoometer,
carbon coating and doping to improve the conductivity and expansion resistance. The study shows that the modified silicon-oxygen
composites have significant advantages in improving the cycle life and capacity density of the cells. Finally, this paper discusses
the future research direction and technical innovation of silica-oxygen anode materials, and provides theoretical basis and technical
support for the performance optimization of lithium-ion batteries.

Keywords
silicon oxygen cathode material; modification technology; cycle stability
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Preparation of Fe316L Coating and its Tribological Performance
Under Different Working Conditions

Yutian Chen * Feng Liu'~ Shanhong Wan* Gewen Yi’ Huwei Sun’

1. School of Materials Science and Engineering, Xi’an Shiyou University, Xi’an, Shaanxi, 710065, China
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Abstract

The Fe316L stainless steel coating was prepared on a high-silicon aluminum alloy substrate by plasma spraying process, and the
tribological properties of the coating were evaluated by SRV-4 reciprocating micromotor wear tester under oil lubrication at 80 °C,
and the microstructure, hardness, bond strength, physical phase composition and wear mechanism of the coating were investigated
by scanning electron microscope (SEM), spectrum analyzer (EDS), X-ray photoelectron spectroscopy (XPS), Raman spectrometer
(Raman) and other analytical methods. The results show that the mechanical properties of Fe316L coating are excellent, with a
microhardness of 268.38HV,, a bond strength of 39.97MPa, and a tensile strength of 42.22MPa. In the oil lubrication environment,
the wear mechanisms of the coatings and the aluminum alloy surfaces were slight abrasive wear and severe abrasive wear
accompanied by spalling, respectively, and the friction coefficients and wear rates of the coatings were as low as 0.14 and 5.57x10°
"mm’/(N-m), respectively. Therefore, the Fe316L stainless steel coating prepared by plasma spraying can significantly improve the
anti-wear performance of aluminum alloy engine cylinders.

Keywords

atmospheric plasma spraying; Fe316L coating; aluminum alloy; wear mechanism
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The application of WPC in construction field under the
background of low carbon economy is analyzed

Di Xu
Qingdao University, Qingdao, Shandong, 266003, China

Abstract

The background of low-carbon economy includes three aspects: climate change, environmental protection and sustainable
development. Its core element is to reduce all kinds of high-carbon energy consumption through technological and institutional
innovation, as well as industrial transformation, so as to control greenhouse gas emissions and pursue green GDP. In this context,
the construction sector needs to adopt more environmentally friendly materials. This paper describes the development trend and
promotion prospect of WPC, based on the background of low-carbon economy, analyzes the specific application of WPC in the field
of construction, mainly in outdoor decorative wall panels and interior decorative wall panels.

Keywords
low-carbon economy; Wood-plastic composite material; Architectural field
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Application and development of laser micro-nano processing
technology in silicon wafer processing

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

Abstract

Laser micro-nano processing technology, with its unique advantages of high precision, high efficiency and non-contact type, has
become an important means in the field of silicon wafer precision processing. The technology makes use of the characteristics of
ultra-short pulse laser to realize the preparation of surface microstructure of silicon wafer, microhole drilling, precision cutting
and the manufacturing of micro-nano devices, breaking through the bottleneck of precision and function integration of traditional
processing methods. However, in the process of laser micro-nano processing, there are still some key problems, such as the difficult
control of the thermal influence area, the difficult stable processing accuracy and the single equipment function, which seriously
restrict the popularization and application of this technology in industrial production. Therefore, the in-depth study of laser micro-
nano processing mechanism, process parameter optimization and integration with automation technology has become an important
development direction in the field of silicon wafer processing.

Keywords

laser micro-nano processing; silicon wafer processing; micro-nano structure; ultra-short pulse laser; process optimization
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Synthesis of environmentally friendly polycarboxylate
superplasticizer and its application performance in self-
leveling mortar

Haitang Zhang
Huzhou Green New Material Co., Ltd., Huzhou, Zhejiang, 313023, China

Abstract

Green environmental protection type polycarboxylic acid water reducing agent has been widely concerned in the field of building
materials because of its excellent dispersion performance and environmental protection properties. In this paper, the synthesis method
of this kind of water reducing agent, optimized the molecular structure with low toxicity, and developed a new polycarboxylic acid
water reducing agent with low environmental load. By optimizing the synthesis process, the molecular chain structure is accurately
regulated to improve its adaptability in self-leveling mortar. Combined with the fluidity, mechanical properties, volume stability
and other indicators, to systematically evaluate its application effect. The results show that the green water reducing agent not only
guarantees the construction performance, significantly reduces the risk of environmental pollution, provides technical support for the
green upgrade of self-leveling materials, and has good engineering application prospect and promotion value.

Keywords
polycarboxylic acid water reducing agent; green environmental protection; synthesis process; self-leveling mortar; performance evaluation
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Study on the Effect of Hot Hydrogen Treatment on the Micros-
tructure and Properties of Two Phase and P - Titanium Alloy
Processing

Hao Liang
AVIC Shenyang Liming Aero Engine Co., Ltd. Shaft Factory, Shenyang, Liaoning, 110000, China

Abstract

Titanium alloys have excellent mechanical properties, corrosion resistance, and high temperature stability, and play an important role
in aerospace, medical equipment, chemical equipment, automotive manufacturing, and other fields. Among them, duplex titanium and
beta titanium alloys have attracted widespread attention due to their excellent comprehensive properties. However, titanium alloys
commonly suffer from problems such as coarse grain size and uneven microstructure during the preparation process, which severely
limits their performance and application scope. Hot hydrogen treatment is an emerging heat treatment technology that provides new
ideas for solving the above problems. By utilizing the reversible alloying effect of hydrogen, hot hydrogen treatment can significantly
refine the grain size, improve the microstructure, and enhance the processing and service performance of titanium alloys, with broad
application prospects.

Keywords
Hot hydrogen treatment; Two phase titanium alloy; Beta titanium alloy
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Analysis of the research progress of flame retardant technology
for polymer materials based on bio-based flame retardants

Yixian Mei' Chaoran Xing' Yulu Yuan’ Yuhan Dong' Zhenyu Hui'
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Abstract

Bio-based flame retardants have become a research hotspot in the field of flame retardancy of polymer materials due to their green
and renewable characteristics. This paper reviews the application progress of bio-based flame retardants such as chitosan and lignin in
matrices such as polylactic acid and epoxy resin, and reveals the mechanism by which they enhance the flame retardant performance
of materials through catalytic carbonization, free radical capture and other mechanisms. Compared with traditional flame retardants,
although bio-based flame retardants have disadvantages such as larger addition amounts (20%-30%) and insufficient thermal
stability (decomposition temperature << 300°C ), they have significant advantages such as low toxicity (LD50 > 5000mg/kg) and
degradability (degradation rate > 80% within 28 days). Through strategies such as phosphorus-nitrogen synergy, nanocomposites
and surface modification, its LOI can be increased to 25%-32%, meeting commercial requirements. In the future, it is necessary to
solve the cost and performance bottlenecks through molecular design, multi-scale composites and green process optimization, and
promote its industrial application in packaging, electronics and other fields.

Keywords
Bio-based flame retardant Polymer materials; Flame retardant technology Environmentally friendly materials Synergistic flame
retardancy Sustainable development
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Mechanism and application of microalloying elements in
steel materials

Shuqing Liu
Shougang Yili Iron & Steel Co., Ltd., Yili, Xinjiang, 835800, China

Abstract

With the development of the steel industry, the application of steel materials in various engineering fields is becoming increasingly
widespread. To enhance the performance of steel materials, microalloying technology has gained significant attention. The addition
of microalloying elements can effectively improve the mechanical properties, corrosion resistance, and heat treatment performance
of steel materials, especially in the production of high-strength steels, where microalloying plays a crucial role. This paper provides
a detailed analysis of the mechanisms by which common microalloying elements (such as vanadium, niobium, titanium, and
zirconium) affect steel materials, discussing their impacts on grain refinement, phase transformation strengthening, ductility, and
toughness. It also explores application examples of microalloying elements in different steel grades. Additionally, the paper discusses
the effects of using microalloying elements on steel production processes and environmental protection. Through in-depth research
on the mechanisms of microalloying elements, this paper offers theoretical support for optimizing the performance of steel materials
and looks forward to their future prospects in the field of steel materials.
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steel materials; microalloying elements; mechanism of action; application; mechanical properties
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The Application of Bonding Technology in small and
Medium-sized Aero-Engine Manufacturing

Caijun Zhu Yong Sun
Aecc South Industry Co., Ltd., Zhuzhou, Hunan, 412002, China

Abstract

This paper introduces the composition of adhesive and the selection of adhesive based on the principles of adhesive material, working
temperature, stress condition and disassembly frequency in the manufacturing and production of small and medium-sized aero-
engines, and comprehensively considers the properties, technological conditions, operating environment and the properties, shapes,
load forms and costs of the adhered materials, and describes in detail the bonding processes such as surface treatment, adhesive
preparation, gluing, curing, inspection and renovation. The typical application examples of bonding technology in the manufacture
of small and medium-sized aero-engines, such as anti-loosening and fastening, thread sealing and anti-corrosion, are listed, and the
quality control factors such as operators, equipment and instruments, adhesives, technological processes and the characteristics of

bonding technology are also explained.
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adhesives; bonding technology; small and medium-sized aero-engine; application
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The research progress and development trend of perovskite
solar cells are discussed

Jinyue Zhu
University of Northwestern Polytechnical, Xi’an, Shaanxi, 710129, China

Abstract

In recent years, with the growing global demand for clean energy and increased environmental awareness, solar cell technology has
become a key direction in the photovoltaic industry. Traditional photovoltaic technologies face new opportunities and challenges
under this context. Solar cell technology is expected to play a greater role in clean energy supply. Its development not only meets the
increasing energy needs but also aligns with environmental requirements, making it crucial for driving the global energy structure

transformation.

Keywords
solar cell technology, clean energy, photovoltaic field
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Research on Optimization of Medical Polypropylene Bottle
Embryo Injection Molding Process Based on Orthogonal
Experiment

Li Sun Xinsheng Du

Research Institute of PetroChina Lanzhou Petrochemical Company, Lanzhou, Gansu, 730060, China

Abstract

This article is based on orthogonal experiments and analyzes the influence of various factors on the wall thickness of polypropylene
infusion bottles to study the injection molding process of medical polypropylene bottle preforms. The results show that the factors
affecting the injection molding of medical polypropylene bottle preforms are, in order: main channel temperature, melt adhesive
time, holding pressure, filling time, and melt adhesive pressure. Orthogonal experiments showed that the preform obtained at a main
channel temperature of 220°C , melt adhesive pressure of 115MPa, melt adhesive time of 1.8s, holding pressure of 45MPa, and filling
time of 8.5s had good wall thickness uniformity. The average wall thickness of polypropylene preforms prepared using the optimal
process parameters is 12.445-12.447mm, with a pass rate of 94.6%-96.1%. Compared with preliminary debugging, the pass rate
has increased by 3.5%, and the average wall thickness has decreased by 0.03mm, thus meeting the requirements for bottle blowing.
Comparative experiments were conducted using medical grade polypropylene RS30A and RP260. Among the preforms prepared
from the two types of medical grade polypropylene, RP260 and R5S30A showed similar effects.

Keywords
medical polypropylene; orthogonal experiment; bottle embryo; optimization; injection molding process
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Fig 1 Bottle preforms obtained under optimal process conditions
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Study on reinforced modification of rigid polyurethane foam

Xinyi Peng Furong Shan LiLi Zhonghua Zhao Xingcai Ma
Xinjiang Tianye (Group) Co., Ltd., Shihezi, Xinjiang, 832000, China

Abstract

Rigid polyurethane foam is an excellent polymer material, known for its high specific strength, good impact performance, and
superior mechanical properties. It is widely used in insulation materials, thermal insulation and heat preservation materials, building
wall insulation, and road surface repairs. However, when used as a structural material, rigid polyurethane must bear certain loads. Its
absolute strength and mechanical properties are relatively low compared to those of structural materials, which limits its application
in certain specific fields. Therefore, it requires reinforcement and modification treatments. Significant progress has been made in
the research on reinforcing and modifying rigid polyurethane foam, which can enhance its mechanical properties through chemical
modification, physical modification, and structural design. This article analyzes the current status and existing issues of research on
reinforcing and modifying rigid polyurethane foam both domestically and internationally, based on the mechanisms of modification,
and also looks forward to the future development prospects of rigid polyurethane foam.

Keywords
rigid polyurethane foam; reinforced modification; chemical modification; physical modification; structural design
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Research progress on power generation technology of solar
photovoltaic materials Based on perovskite cells

Hanbing Liu' Rong Gu® Yixian mei' Junhao Huang’ Zuhao Yan’

1. Chengxian College, Southeast University, Nanjing, Jiangsu, 210088, China
2. Xinjiang University of Finance and Economics, Urumqi, Xinjiang, 830012, China

Abstract

Perovskite cells, as efficient and low-cost solar photovoltaic materials, have attracted much attention due to their excellent
photoelectric conversion efficiency (single-junction > 33%, tandem > 35%) and flexible characteristics. This paper reviews its core
progress in power generation technology: Material component optimization improves stability and carrier mobility through the
gradient design of mixed cations (FA+/MA+/Cs+) and halogens; Interface engineering utilizes functional layers such as SnO,/
Spiro-OMeTAD and two-dimensional perovskite passivation technology to suppress recombination loss and extend service life. The
environmental protection direction focuses on lead-free tin/bismuth substrate materials and biodegradable packaging technologies to
promote sustainable development. Meanwhile, the challenges of large-scale preparation and environmental stability were discussed,
and the strategies of photovoltaic-thermoelectric collaborative optimization and Al design were proposed, providing a reference for
the development of efficient and stable green photovoltaic technologies.

Keywords
Perovskite battery Solar photovoltaic materials Photoelectric conversion efficiency Power generation technology Interface engineering
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Innovative application of green technology in mechanical
design and manufacturing

Mingyang Sun
Henan Shenma Puli Material Co., Ltd., Pingdingshan, Henan, 467000, China

Abstract

This paper makes a systematic study on the application status and development trend of green technology innovation in the
field of modern machinery design and manufacturing. The research focuses on key technical directions such as green material
selection, energy-saving manufacturing process and product life cycle assessment, and compares and analyzes the differences
between traditional manufacturing mode and green manufacturing mode in terms of resource consumption, environmental impact
and production efficiency. It is proved that green technology innovation has significant advantages in the field of machinery
manufacturing. The experimental data show that the carbon footprint of products can be reduced by 35%~45% by using bio-based
composites. The green molding process based on additive manufacturing can reduce material waste by 60%~70%; The use of energy
efficiency optimization system can reduce production energy consumption by 25%~30%, and the study further proposes a green
design evaluation system for the whole life cycle of mechanical products, which brings a technical reference to the sustainable
development of manufacturing industry.

Keywords

green manufacturing; Sustainable design; Energy conservation and emission reduction; Life cycle assessment; Environmentally
friendly material
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