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Dynaform-based Simulation and Rebound Prediction for
Titanium Alloy Sheet Stamping Forming Process

Wei Wang
AVIC Xi’an Aircraft Industry Group Co., Ltd., Xi’an, Shaanxi, 710089, China

Abstract

Titanium alloys, renowned for their exceptional specific strength, corrosion resistance, and high-temperature performance, are
extensively utilized in advanced manufacturing sectors including aerospace, automotive, and biomedical applications. However,
titanium alloy sheets often exhibit significant springback and wrinkling during stamping processes due to their limited plasticity and
pronounced elastic recovery, posing substantial challenges for mold design and dimensional accuracy control. This study employs
the Dynaform finite element simulation platform to conduct numerical modeling and springback prediction for TC4 titanium alloy
sheet stamping. Through constructing a 3D finite element model, we investigate the influence of forming parameters (including blank
holder force, friction coefficient, die clearance, and forming speed) on material quality. The deformation mechanisms are analyzed
using a combined elastoplastic constitutive model and springback correction algorithm. Results demonstrate that optimizing blank
holder force, improving friction conditions, and adjusting die clearance can significantly reduce springback while enhancing part
formation accuracy. This research provides theoretical foundations and practical guidance for optimizing titanium alloy stamping dies
and achieving high-precision forming processes.

Keywords
Dynaform; Titanium alloy sheet; Stamping forming; Finite element simulation; Rebound prediction
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Research and Application of Modern Spheroidizing Wire
Feeding Technology

Jiajian Fan' Dewen He’ Xingping Feng’
1. Shandong Xinlingfeng New Material Technology Co., Ltd., Dezhou, Shandong, 253000, China

2. Wulian Yuxing Machinery Manufacturing Co., Ltd., Rizhao, Shandong, 276800, China
3. Yantai Xingchuang Automotive Parts Manufacturing Co., Ltd., Yantai, Shandong, 264000, China

Abstract

To produce the development history and recent years development of the wire feeding spheroidization process. By analyzing the
processing principle of core wire and the composition of raw materials, as well as the physical, chemical, and metallurgical theoretical
basis of the composition phase of raw materials, study the optimal melting point of the composition phase and the basic theoretical
research of spheroidization treatment. Compare the application of modern wire feeding equipment, and explain the principle of wire
feeding spheroidization through graphics and text, And through practice, organize practical application data and propose relevant
problem solutions.

Keywords

Wire feeding spheroidization; Core material composition phase; Reaction of magnesium in liquid iron at high temperature; Visual
diagram of wire feeding spheroidization; Type of wire feeding stations; Status of wire feeding spheroidization; Application data of
wire feeding spheroidization
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Improvement of moisture content stability control of
vacuum humidifier outlet material

Chunyuan Zhao Xiaofeng Zhang
Henan China Tobacco Golden Leaf Production and Manufacturing Center, Zhengzhou, Henan, 450000, China

Abstract

To address the issue of poor moisture content stability in vacuum rehumidification machine output materials, this study first analyzed
the influencing factors of moisture content in the vacuum rehumidification process. Based on optimizing the weight of each carton
of tobacco blocks entering the vacuum rehumidification equipment and improving the cooling water circulation system, statistical
analysis was conducted to examine the relationship between the cumulative amount of humidification steam and water per unit
time during vacuum extraction and the moisture content in the rehumidification process. Through a Design of Experiments (DOE)
approach, optimal parameters for the vacuum rehumidification machine were determined, providing a basis for controlling moisture
content stability. The results achieved a reduction of over 20% in the annual average standard deviation of moisture content in
vacuum rehumidified materials, with the annual mean deviation of moisture content in winter/summer output materials < 0.8%.

Keywords
Vacuum rehumidification; Batch variation; Moisture content of export materials
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Research on the Coordinated Optimization of Grinding
and Polishing Processes for Ultra-thin Silicon Wafers below
S50um

Yuehua Chen Yonghua Fang Yufeng Zhan
Zhejiang Xusheng Electronics Co., Ltd., Quzhou, Zhejiang, 324300, China

Abstract

With the development of integrated circuit manufacturing toward higher integration density and lower power consumption,wafer
thinning has become a key process for improving device performance and packaging reliability.Ultra-thin silicon wafers with
thicknesses below 50um are prone to warpage,micro-cracks,and residual stress concentration during grinding and polishing,which
places higher demands on process coordination.Focusing on the stability of processing quality and yield improvement of ultra-thin
silicon wafers,this study systematically analyzes the intrinsic relationships between the two core processes of grinding and polishing
in terms of material removal mechanisms,surface damage evolution,and stress release behavior,and discusses the comprehensive
effects of key process parameters on damage layer thickness,surface roughness,and flatness.By establishing a collaborative
optimization strategy for the grinding and polishing processes,the constraining role of grinding-induced surface conditions on
polishing efficiency and quality consistency is emphasized,providing theoretical foundations and technical support for achieving low-
damage and high-stability precision machining of ultra-thin silicon wafers below 50pm.

Keywords
Ultra-thin silicon wafer; Grinding process; Polishing process; Collaborative optimization; Surface quality
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Numerical Study on Coupling Mechanism of Chemical
Reaction and Flow in Polysilicon Reduction Furnace

Zhengyun Wang Wancun Li Keping Gao Dong Wang
Xinjiang Jingnuo New Energy Industry Development Co., Ltd., Huyanghe, Xinjiang, 834034, China

Abstract

The modified Siemens process remains the dominant technology in polycrystalline silicon production. As the core reactor, the
reduction furnace exhibits strong coupling effects between the thermal decomposition of silane or trichlorosilane and chemical vapor
deposition reactions, fluid dynamics, and heat/mass transfer processes. These interactions directly determine the deposition rate,
product purity, and energy consumption. Given the complex multiphysics interactions within the furnace, experimental measurements
cannot fully reveal the underlying mechanisms, making numerical simulation an essential tool for studying this coupling. This paper
systematically analyzes the coupling characteristics between chemical reactions and fluid flow in polycrystalline silicon reduction
furnaces. It reviews fundamental theories and key models for numerical simulation, explores core coupling mechanisms involving
flow velocity distribution, temperature fields, and reaction rates, summarizes optimization strategies for simulation methods, validates
simulation effectiveness through practical case studies, and ultimately outlines future research directions to provide theoretical
support for furnace structure optimization and process parameter control.

Keywords
Polysilicon reduction furnace; Chemical reaction; Flow coupling; Numerical simulation; Mass and heat transfer; Deposition
characteristics
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Effect of Hardness of Polypropylene Layer on Friction
Coefficient Stability of Soft-pack Aluminum-plastic Film

Ting Zhu
Shanghai Enju New Material Technology Co., Ltd., Shanghai, 200120, China

Abstract

Aluminum-plastic films containing different hot-sealed polypropylene layers were prepared through multi-layer co-extrusion and
film-coating processes. A fixed proportion of slip agents was added to the hot-sealed polypropylene layer to ensure the prepared
aluminum-plastic films possess excellent formability and processability. The hardness of the hot-sealed polypropylene layer was
tested using a nanoindentation instrument, while the friction coefficient of the surface of the hot-sealed polypropylene layer was
measured with a friction coefficient tester to investigate the impact of hardness on initial friction coefficient. Simultaneously, the
prepared aluminum-plastic film rolls were stored in four different temperature test chambers at-5°C, 25°C, 40°C, and 60°C. The
friction coefficient of the surface of the hot-sealed polypropylene layer after storage was tested using a friction coefficient tester
to examine the effect of hardness on friction coefficient stability. The results indicate that the higher the hardness of the hot-sealed
polypropylene layer, the lower the initial friction coefficient, and the better the stability of the friction coefficient.

Keywords
Heat-sealed polyethylene; Slip agent; Friction coefficient; Hardness
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Research on the application of silicone hydrophobic membrane
preparation in antibacterial aspects

Ruize Luan
Xuzhou Medical University, Xuzhou, Jiangsu, 221004, China

Abstract

In response to the increasing emphasis on public health issues, a highly effective antibacterial silicone hydrophobic composite
film containing bactericidal components was prepared using the dip-coating method. Tests were conducted on contact angle, color
difference, and antibacterial properties. The results demonstrated that the prepared film exhibited excellent hydrophobicity, with a

contact angle of 141° and an antibacterial rate against Escherichia coli exceeding 90%.

Keywords
Silicone film; Hydrophobicity; Antibacterial properties
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Research on Policy Innovation of Import and Export Publicity
Testing Services in the Digital Era

Shunfang Dong

Hai Kou Customs Comprehensive Technology Service Center, Honghe Prefecture, Yunnan, 661399, China

Abstract

In the context of digital technology deeply empowering international trade, the policies for import and export publicity testing
services are facing the demand for coordinated upgrading. This study, based on practical cases, analyzes the core values of policy
innovation in strengthening the biological security defense line, optimizing public service governance, and connecting global digital
rules, and proposes feasible measures such as establishing a data integration mechanism, improving the cross-domain collaboration
system, and building an international mutual recognition framework. The research aims to provide theoretical references for
optimizing import and export publicity testing policies under digital transformation, helping to balance trade facilitation and risk
prevention, and enhancing the modernization level of China’s cross-border trade governance.

Keywords
Digital background; Import and export publicity testing services; Policy innovation
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Comparative Analysis of Adhesion and Corrosion Resistance
of Metal Anti-corrosion Coatings on Different Substrates

Fuzhong Peng
Guangdong Institute of Technology, Zhaoqing, Guangdong, 526070, China

Abstract

Metal anticorrosive coatings are crucial technologies for extending material lifespan and ensuring structural safety. The adhesion and
corrosion resistance of coatings vary among different metal substrates due to differences in surface energy and chemical reactivity.
This study investigates steel, aluminum, and copper substrates, comparing the adhesion and corrosion resistance mechanisms of epoxy,
polyurethane, and inorganic ceramic coatings. Results demonstrate that steel substrates exhibit the strongest protective performance
after sandblasting or phosphating treatments, achieving optimal interfacial bonding. Aluminum substrates show weak adhesion due
to oxide films, but their anodic oxidation significantly enhances synergistic protection. Copper substrates, with high electrochemical
activity, rely on chemically anchored substrates for coating stability. Through electrochemical and salt spray tests, the coupling effects
between substrate properties and coating systems are revealed, providing a basis for optimizing anticorrosive systems.

Keywords
Metal substrate; Anticorrosive coating; Adhesion; Corrosion resistance; Interfacial bonding; Electrochemical impedance
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Research on Key Processing Technologies and Quality
Control of Copper Enameled Wires

Zhixing Ni Dongxing Qiu* Zhihan Gu Quanxin Long
Jiangxi Jiangtong Taiyi Special Electrical Materials Co., Ltd., Nanchang, Jiangxi, 330000, China

Abstract

Aiming at the increasingly stringent requirements for electromagnetic performance and reliability of copper enameled wires in high-
frequency applications, a key processing technology system based on conductor pretreatment, multi-layer insulation coating, and
automatic control is proposed. Research and analysis show that the purity control of oxygen-free copper rods and the collaborative
process of multi-pass drawing and annealing can ensure conductor uniformity; gradient viscosity coating and three-temperature-
zone curing effectively improve the integrity of the enamel film. The results indicate that through high-precision molds, closed-loop
tension control, catalytic combustion VOCs treatment, combined with SPC process monitoring, the enamel film thickness tolerance
of £2 pm and VOCs removal rate of more than 98% can be achieved. The products meet the requirements of 220°C heat resistance
and high corona resistance, greatly improving the manufacturing level of high-end electromagnetic wires.

Keywords
Copper enameled wire; Key processing technology; Quality control
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Research on the Technology for Improving the Purity of Fine
Organic Materials Used in the Light-Emitting Layer of OLED
Devices

Shihong Chu
Beijing Yunji Technology Co., Ltd., Beijing, 100094, China

Abstract

To address the issues such as the attenuation of device luminous efficiency, shortened lifespan, and color deviation caused by trace
impurities in the fine organic materials of OLED devices, and to achieve high-purity production of organic luminescent materials
and their industrialization, a combined technology of raw material purification, optimization of synthesis processes, multi-step
purification, and precise impurity detection was employed for research. The synthesis reaction parameters were adjusted, the
purification process system was selected, and a trace impurity detection platform was established to complete the entire process of
organic luminescent material purity improvement from laboratory synthesis to industrialization. After the combined purification
process of recrystallization, column chromatography, and vacuum sublimation, the purity of the core organic material of the
OLED luminescent layer can be increased to over 99.99%, the content of metal ion impurities can be reduced to below 1 ppm, and
the content of organic impurities can be reduced to below 5 ppm. The adjusted preparation process can effectively suppress the
occurrence of side reactions and reduce impurity generation at the source.

Keywords
OLED devices; Light-emitting layer; Fine organic materials; Purity improvement; Purification process
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Development and Engineering Application of Automatic
FRP Shell Production Line

Songlin Zhou

Lianyungang Zhongfu Lianzhong Composite Materials Group Co., Ltd., Lianyungang, Jiangsu, 222000, China
Abstract

The manufacturing process of fiberglass membrane shells typically involves multiple steps, including material mixing, winding and
layering, heating curing, demolding, surface turning and grinding, putty application and belt polishing, drilling, hydrostatic pressure
testing, painting and baking, and packaging for storage. However, the numerous steps and low automation level of equipment have
posed operational challenges for Company A. This paper analyzes the issues and causes in the development of automated fiberglass

membrane shell production lines, proposes optimization suggestions, and evaluates the engineering application effects, aiming to
provide reliable references for improving production efficiency and quality.

Keywords
Automated FRP membrane shell; Production line R&D; Engineering application
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