PROCEEDINGS OF SPIE

Third International Conference

on Advanced Materials and
Equipment Manufacturing

(AMEM 2024)

Michele Penza
Shunli Wang
Editors

28-30 December 2024
Kunming, China

Organized by
Internatfional Association of Applied Science and Technology (Chinal)

Published by
SPIE

Volume 13691
Part One of Two Parts

Proceedings of SPIE 0277-786X, V. 13691

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.



The papers in this volume were part of the technical conference cited on the cover and fitle page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), "Title of Paper," in Third International Conference on Advanced Materials and Equipment
Manufacturing (AMEM 2024), edited by Michele Penza, Shunli Wang, Proc. of SPIE 13691, Seven-digit
Article CID Number (DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510693289
ISBN: 9781510693296 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2025 Society of Photo-Optical Instrumentation Engineers (SPIE).

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of fees. To obtain permission to use and share arficles in this volume, visit
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising
or promotion, or any form of systematic or multiple reproduction of any material in this book is
prohibited except with permission in writing from the publisher.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE. Csriry

SPIEDigitalLibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as
soon as they are published online, and connects the same identifier to all online and print versions
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

xi  Conference Committee
Part One

ADVANCED MATERIALS

13691 02 Design of composite structure of plastic parts for car seat couplings [13691-2]

13691 03  Analysis of the ageing mechanism of transformer oil-paper insulation [13691-3]

13691 04 Research on liquid film simulation technology for corrosion protection optimization design
[13691-7]

13691 05 Analysis of thermal-mechanical effect in XLPE cables based on Comsol [13691-9]

13691 06 Study on the influence of 2,2',4,4',6,6'-hexanitrostilbene-1V particle size and loading density
on the detonation behavior of slapper detonator [13691-11]

13691 07 Preparation of CaCusTisO12 films and study of their dielectric properties [13691-8]

13691 08 Corrosion-sensitive structures stored in the marine environment liquid film prediction
method [13691-12]

13691 09 Preparation and pore structure of Ni-Cr-Mo-Cu first order gradient porous materials
[136921-19]

13691 OA  Study on the preparation process of nano TATB stabilization [13691-22]

13691 0B  Research on fabrication of water collection surface on fransparent and brittle quariz glass
[13691-40]

13691 0C  Preparation and pore structure of Ni-Cr-Mo-Cu porous materials with second order gradient
pore size [13691-31]

136921 0D Study on the preparation of structured glass with surface pit arrays [13691-77]

13691 OE  Optimization study of antibacterial biomimetic micro-nano texture for oral restoration
based on AI-ACM [13691-35]

13691 OF Effect of TiC addition on pressureless sintering of B4C [13691-36]

13691 0G  Numerical study on impact performance of phosphogypsum foam concrete [13691-37]



13621 OH

13621 Ol

13691 0J

13691 OK

13691 OL

136921 OM

13691 ON

136921 00

13691 OP

136921 0Q

13691 OR

13691 0S

13691 0T

13691 0U

13691 OV

13691 OW

13691 0X

13691 0Y

Microstructure evolution of tin coatings prepared by dual-pulse power magnetron
sputtering [13691-82]

Study on surface physical characteristics of titanium alloy diaphragm in high-speed cutting
[13691-39]

Simulation analysis and application research of nanofiber piezoelectric function [13691-83]

Research on thermal runaway of automobile power battery based on liquid film ion
channel corrosion [13691-41]

Mix ratio of graphite tailings foam concrete based on orthogonal theory [13691-45]

Study on the radiation frequency of ultra-low frequency mechanical antenna based on soft
magnetic material [13691-52]

BNCP doped HMX laser loading materials for initiating device [13691-93]

Review of recycling process routes for waste power batteries [13691-54]

Research on the sulfuric acid erosion resistance of coal gangue-based geopolymer
[13691-56]

Performance evaluation of lost circulation materials and their exploration in the
development of future energy storage technologies [13691-57]

The application advances of cordierite materials in photolithography [13691-96]

Effect of particle morphology on the hygrothermal aging properties of aluminum
powder/epoxy resin composites [13691-58]

Research on microbial regulation technology in transformer oil using doped tungsten
trioxide nanoparticles [13691-61]

A review: progress in first-principles studies of nitride ceramics [13691-97]

The influence of the filling method and porosity of porous media on the heat storage
characteristics of the heat storage chamber [13691-63]

Wear and residual sirength analysis of casing [13691-71]

Study to 3D reconstruction of oral restorations based on Al driven binocular stereo vision
technology [13691-72]

Research on magnetic particle control based on optical and magnetic dual drive
[13691-103]



13691 0Z Study on the preparation process of Cs olefins based on multiple regression [13691-73]

13691 10  Study on influence of width to thickness ratio on axial compressive behavior of concrete-
filled horizontal corrugated steel tubular columns [13691-76]

13691 11  Structural evolution and properties of Cr coatings on rings deposited by high power pulsed
magnetron sputtering [13691-81]

13691 12  Preparation of sludge-based high-entropy oxide catalyst and its ozone-catalyzed
degradation of perfluorinated compounds [13691-112]

13691 13  Application of computer-aided clustering analysis of anions and cations in explosive
traceability [13691-87]

13691 14  Anion exchange membrane with quaternary ammonium cation/cation strings for
electrochemical devices: effect of cationic charge density [13691-89]

13691 15 Numerical simulation of temperature field of 45 steel under different strategies of rust
removal by scanning electron beam [13691-91]

13691 16 Optical measurement-based flow stress characteristics and model modification of
20CrMnTi hardened steel under high temperature and high strain rate [13691-123]

13691 17 Numerical simulation of heat treatment and hardness reduction measures for P91 steel pipe
welded joints [13691-99]

13691 18 Study on influence factors of composite oil phase material and its influence on storage
stability of emulsion explosive [13691-101]

13691 19  Pressureless sintering and mechanical performance of B4C ceramics with SiC additions
[13691-102]

13691 1A Enhanced performance and stability of MAPbIs; perovskite solar cells via PTS additive
freatment [13691-124]

13691 1B Research on key parameters determination of epoxy resin curing at custom temperature
through simulation [13691-105]

13691 1C  Simulation study on the mixing process of foamed polyurethane sealing materials
[13691-107]
EQUIPMENT MANUFACTURING

13691 1D  Research on curved surface reconstruction based on Geomagic Design X [13691-1]

13691 1E  An automatic static Rockwell hardness tester using air bearing and spiral grading loading
technology [13691-4]

13691 1F  Research of hypervelocity gouging based on two-stage light-gas gun [13691-5]



13691 1G
13691 1H
13691 11
13691 1J
13691 1K
13691 1L
13691 TM
13691 1N
13691 10

Part Two
13691 1P
13691 1Q
13691 1R
13691 1S
13691 1T
13691 1U
13691 1V
13691 1W

Vi

Design and performance evaluation of wind turbines incorporating a variable deflection
angle structure [13691-6]

Study on controlling deformation in high-speed milling of torque transfer flanges [13691-13]

Optical stress detection and safety assessment of spiral welds in an old oil pipeline
[13691-14]

Offline programming and simulation of logo handling workstation based on Robotstudio
[13691-15]

Design of lateral secondary core pulling structure mold for hollow products [13691-16]

Vibration-coupled and multimodal perception-driven high-precision autonomous landing
for flapping-wing aircraft: system framework, edge-cloud validation, and future challenges
[13691-23]

Reliability model and analysis of long wall coal shearer machine [13691-17]

Design of virtual collaborative control system for robot and CNC machine based on
Robotstudio [13691-18]

High-speed milling surface topography simulation study of aluminum alloy 7475 based on
laser scanning technology [13691-92]

Vibration characteristics and fault analysis of helicopter pedals [13691-20]

Optimization design of wind turbine based on simple small wind tunnel construction
[13691-21]

A novel simplified dynamic model for planetary gear transmission system in traction unit of
coal mining machine [13691-24]

Development of oil and gas wellhead equipment certification standards, technical gaps,
and optical empowerment prospects: a systematic review [13691-98]

Pose measurement method for kilometer-level directional pilot hole drilling tools in coal
mines based on dual-axis electronic inclinometer [13691-25]

Research on intelligent assembly system based on machine vision inspection [13691-26]

Intelligent optimization of magnetic circuit for damping rollers in belt conveyors based on
optical image recognition [13691-100]

Experimental study on thermodynamic characteristics of Stirling engine [13691-27]



13691 1X

13691 1Y

13691 12

13691 20

13691 21

13691 22

13691 23

13691 24

13691 25

13691 26

13691 27

13691 28

13691 29

13691 2A

13691 2B

13691 2C

13691 2D

13691 2E

Analysis on vibration characteristics of cutting section of roadheader under horizontal
cutting conditions [13691-28]

Modular structural design and finite element analysis of six-rotor agricultural UAV based on
optical techniques [13691-104]

Finite element simulation of coal rock cutting by cutting gear of cantilever type
roadheader [13691-29]

Implementation of pipeline wall thinning detection using 3D convolutional neural network
with transfer learning [13691-30]

Research on adaptive algorithm for welding torch attitude in automatic clamping of oil and
gas pipeline [13691-106]

Joint application of improved rotating repulsive field algorithm and trajectory optimization
in robotic arm path planning [13691-32]

Feasibility study on high-pressure liquid carbon dioxide jet cutting of high-sensitivity HTPB
propellant [13691-33]

Influence of sampling conditions on the separation perfformance of respirable dust virtual
impactors and error control [13691-42]

A new type of ball screw design and loaded experimental research [13691-43]

Design of intelligent adherent oil spill recovery device combining visible light and infrared
recognition [13691-108]

Design of PID steam pressure control system [13691-44]

A bionic hexapod robot control system integrating multisensor fusion and advanced
navigation for complex environments [13691-47]

Evaluation of mobile performance of a certain type of wheeled armored vehicle [13691-49]

Research on the performance of wind damper for high-pole lamps [13691-50]

Opto-mechanical design of jettisonable oil recovery tanks: integrating UV fluorescence
monitoring with thickness-adaptive control [13691-109]

Research on the influence of suspension and tire characteristics on vehicle stability
performance under extireme conditions [13691-51]

Design and application of fully automatic drilling cuttings box cleaning equipment
[13691-53]

Fluid structure interaction resonance assessment of ultra-high head pump turbine head
cover [13691-55]

vii



13691 2F

13691 2G

13691 2H

13691 21

13691 2J

13691 2K

13691 2L

13691 2M

13691 2N

13691 20

13691 2P

136921 2Q

13691 2R

13691 2S

13691 2T

13691 2U

13691 2V

13691 2W

13691 2X

viii

In the context of advances in Al and optical measurement: a machine learning-based
airfoil optimization method [13691-111]

Structural design of elevator overspeed governor clamp device [13691-59]

Simulation and optimization design of cabinet fire in nuclear power plant [13691-64]

Research on precision machining technology of semiconductor testing equipment parts
[13691-65]

Diagnostic study of RF-discharge plasma parameters [13691-113]

Numerical calculation of crack growth in cantilever beam based on extended finite
element method [13691-66]

6-DOF platform and motion design for electro-hydrostatic direct drive system [13691-69]

Research on the chassis wire control system and control technology of intelligent
connected vehicle [13691-70]

Vibration impact analysis of water pipeline in urban road under vehicle loads [13691-74]

Design and application research of separable electrical interface for spacecraft based on
laser displacement monitoring [13691-115]

A study on rigid-flexible coupling virtual prototype modeling for motorcycle dynamics
[13691-78]

Numerical simulation of flow and heat transfer in capillary pumps [13691-79]

Robot for wind turbine support column oil cleaning applied research [13691-80]

Comprehensive benchmark analysis of the subsea christmas tree standard system based
on the AHP-entropy weight fuzzy evaluation method [13691-84]

Hydro-vibration resonance analysis of ulira high head pump turbine submerged in water
[13691-85]

Development and intelligent application research of microwave hot air coupling drying
technology based on optical monitoring [13691-116]

The application of éR bricard linkage: deployable blackboard [134691-86]

Advancements in airship design and construction: a comprehensive review of structure,
propulsion, and aerodynamics [13691-88]

Optimization of bionic leg mechanism based on neural network modeling and genetic
algorithm optimization [13691-90]



13691 2Y

13691 22

13691 30

13691 31

13691 32

13691 33

13691 34

13691 35

13691 36

13691 37

Extreme environment adaptability testing technology for offshore oil and gas exiraction
equipment [13691-94]

Research on optical testing and monitoring technology for key systems of deepwater
Christmas trees based on shallow water environment simulation [13691-117]

Ship-type paddle blade scraper oil spill recovery device and oil spill recovery method
[13691-95]

Study about pressure drop of downhole vane type pipe separator for oil-water separation
[13691-110]

Fatigue life prediction of hydraulic end pump body [13691-114]

Testing equipment and key technology analysis for ulira-high temperature and high-
pressure oil and gas exploitation [13691-118]

Intelligent manufacturing digital twin creation based on BIM and reinforcement learning
[13691-119]

A petri net-based digital modeling and optimization method for flexible manufacturing
systems with integrated optical perception [13691-120]

Development of post-processing vector fields for a 5-axis CNC machining tool of impellers
[13691-121]

Research on data-driven energy efficiency optimisation algorithm for air compressors
[13691-122]





