
PROCEEDINGS OF SPIE 

 
 
 
 
 

           Volume 13261 
 
 

Proceedings of SPIE 0277-786X, V. 13261 

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

 

Tenth International Conference on 
Mechanical Engineering, Materials, 
and Automation Technology 
(MMEAT 2024) 
 
 
 
Yunhui Liu 
Zili Li 
Editors   

 
 
21–23 June 2024 
Wuhan, China 
 
 
Organized by 
Wuhan University of Technology (China) 
 
Sponsored by 
AEIC—Academic Exchange Information Centre (China) 
 
Published by  
SPIE 
                                       
 

Part One of Two Parts



The papers in this volume were part of the technical conference cited on the cover and title 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 Tenth International Conference on Mechanical Engineering, Materials, 
and Automation Technology (MMEAT 2024), edited by Yunhui Liu, Zili Li, Proc. of SPIE 13261, Seven-
digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510682634 
ISBN: 9781510682641 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2024 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 articles 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. 

 

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, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 



Contents 

   xiii Conference Committee 
 

Part One 

   

ADVANCED MECHANICAL DESIGN AND INTELLIGENT MANUFACTURING 

  
13261 02 Design method of electronic devices based on digital twin [13261-107] 

  
13261 03 Preparation of core-shell nanospheres and study of their gas-sensitive properties [13261-123] 

  
13261 04 Research on formulation system of high thermal conductivity and low viscosity epoxy  

resin for dry-type transformers [13261-75] 
  

13261 05 Research on equivalent model of forming test for stator coils of permanent magnet traction 
motors [13261-101] 

  
13261 06 Plant simulation-based simulation and optimization of aircraft assembly line [13261-142] 

  
13261 07 Parameter matching and simulation analysis of a dual-clutch transmission pure electric 

vehicle based on cruise [13261-132] 
  

13261 08 Design and application research of main equipment adjustment device for nuclear island  
of high-temperature gas-cooled reactor [13261-161] 

  
13261 09 Optimization design of radar erection and withdrawal based on user experience map  

[13261-26] 
  

13261 0A Comparative study of several PID parameter tuning methods [13261-213] 

  
13261 0B Optimized design of deck longitudinals and permanent means of access structure at 

transverse bulkhead [13261-124] 
  

13261 0C Light-weight design and application analysis of prosthetic knee anterior linkage based on 
Altair Inspire [13261-139] 

  
13261 0D Optimization design of outer protective device for stone processing equipment [13261-78] 

  
13261 0E Research on the prediction algorithm for experts’ set values of hot air temperature for 

secondary conditioning cylinders in threshing and redrying [13261-3] 
  

13261 0F Structural design of AGV reducer and its fatigue life analysis [13261-11] 

  
13261 0G Equipment installation method of large-scale lithium copper foil industrial park combining  

BIM and false axis method for fine adjustment [13261-200] 
  

13261 0H Structural design for small three-axis milling machines [13261-191] 

  

iii



13261 0I Influence of assembly sequence and number of steps on guide deformation of linear guide 
based on finite element [13261-46] 

  
13261 0J Structure design and manufacture of 19in radio frequency instrument chassis [13261-134] 

  
13261 0K Position error adjustment method for RV reducers based on state space model [13261-9] 

  
13261 0L Decoupling design of compression modulus and density in pentamode metamaterials  

[13261-170] 
  

13261 0M Structural design and hydrostatic analysis of an intelligent glass cleaning robot [13261-52] 

  
13261 0N Commercial design of electrode materials: low cost raw material niobium carbide as  

versatile precursor for advanced supercapacitors [13261-28] 
  

13261 0O Development of a nonlinear viscoelastic model for antivibration gloves [13261-43] 

  
13261 0P Optimal design of clamping sequence in sheet metal assembly based on genetic  

algorithm [13261-248] 
  

13261 0Q Configuration synthesis of large deployable curve-supported truss mechanism based  
on graph theory [13261-236] 

  
13261 0R Influence of different parameters on processing efficiency in electrochemical machining 

[13261-225] 
  

13261 0S Two-axis flexure support structure design of fast steering mirror [13261-92] 

  
13261 0T Numerical simulation of temperature rise and sublimation of water-ice during drilling in  

lunar polar ice-soils [13261-146] 
  

13261 0U The research of sound absorption coefficient in automobile cabs based on time delay  
[13261-156] 

  
13261 0V Research on a method to reduce the empty head rate of cigarettes in cigarette machines 

[13261-44] 
  

13261 0W Analysis and experimental research on key parameters of high-pressure water jet robot  
for breaking concrete [13261-164] 

  
13261 0X Research on robotic mapping based on fusion of LiDAR and depth camera [13261-96] 

  
13261 0Y Optimization simulation of cutting force energy saving for turning titanium alloy [13261-178] 

  
13261 0Z Optimization design of polyether ether ketone material 3D printing nozzle structure [13261-141] 

  
13261 10 Design and simulation of a robotic arm imitating human arm motions for a spraying actuator 

arm [13261-247] 
  

13261 11 High specific surface area activated carbon derived from ZIF-8 for supercapacitor [13261-93] 

  
13261 12 Design and analysis of tuna intelligent constant weight slicer [13261-74] 

  
    

iv



MECHANICAL STRUCTURE PERFORMANCE ANALYSIS AND OPTIMIZATION 

  
13261 13 Structural optimization study of a satellite integrated controller bracket under random  

vibration [13261-125] 
  

13261 14 Simulation analysis about the influence of fluid viscosity on the motion status of flow-driven 
pipeline spherical detector [13261-227] 

  
13261 15 Study on mechanical properties of tension strings based on ice shedding load [13261-219] 

  
13261 16 Molecular dynamics simulation of the effect of temperature on the nanoindentation process  

of monocrystalline Si [13261-120] 
  

13261 17 Investigation on the milling performance of a cemented carbide cutter in high-speed  
milling of HDF [13261-19] 

  
13261 18 Research on kinematics modeling and simulation of six-bar mechanism of shaper [13261-212] 

  
13261 19 Compression characteristics and failure mechanism of thin-walled stiffened composite 

structures with node interface delamination defect [13261-250] 
  

13261 1A Comparative study on sensitivity analysis of transient vibration response in topology 
optimization [13261-84] 

  
13261 1B Finite element analysis of the load on the mixing blades of a concrete spreading machine 

[13261-69] 
  

13261 1C Research on loosening mechanism of bolt connections in high-voltage circuit breakers  
under axial vibration [13261-40] 

  
13261 1D Bionic arm based on flexible resistor and linkage structure [13261-251] 

  
13261 1E Ultra-thin ZnO/pedot-pss heterojunction increases sensitivity of ZnO-film-based pressure 

sensors [13261-53] 
  

13261 1F Molecular dynamics simulations of crack size influence on silver nanoplates' mechanical 
properties [13261-21] 

  
13261 1G Prediction of concrete compressive strength based on machine learning [13261-131] 

  
13261 1H Modal characteristics analysis of RV reducer [13261-102] 

  
13261 1I Research on the influence of insulating oil on the dynamic characteristics of transformer  

tank [13261-20] 
  

13261 1J Theoretical study of multipoint contact state ultrasonic measurement based on ultrasonic 
lateral wave [13261-168] 

  
13261 1K Edge blurring reduction in contact-state ultrasonic measurement via matching pursuit  

[13261-38] 
  

13261 1L Turbine blade surface measurement based on binocular structured light [13261-158] 

  
13261 1M Research on the sealing and internal insulation characteristics of inflatable composite 

insulated crossarms [13261-241] 
  

v



13261 1N A learning-based method for structure vibration measurement [13261-103] 

  
13261 1O Simulation research on vibration damping performance of surface-attached local  

resonance unit [13261-76] 
  

13261 1P Factors influencing the resistance of bolt-connected structures to explosion shock based on 
explosion simulation [13261-8] 

  
13261 1Q Research on gas nitriding process and performance of 25Cr2MoV steel [13261-179] 

  
13261 1R Influence of CaF2 on the microstructure and properties of wire-arc additive manufactured  

TA15 [13261-207] 
  

13261 1S Analysis of mechanical properties of reverse four-link top coal caving support [13261-143] 

  
13261 1T Study of the effect of the fused deposition 3D printing process on the tensile properties of ABS 

specimens [13261-33] 
  

13261 1U Residual stress analysis on blade-shaped welding structure of outer oil pipe for controllable 
pitch propeller [13261-95] 

  
13261 1V Study on static and dynamic anti-icing properties of slippery nanoporous surface [13261-246] 

  
13261 1W Research on the influencing factors of nonlinear dynamics in membrane antenna structures 

[13261-31] 
  

13261 1X Review of high and low-velocity impact test methods for composite structures [13261-47] 

  
13261 1Y Analysis and improvement of the inner lining paper conveying capacity of GDX2 packaging 

machine [13261-202] 
  

13261 1Z Study on the mechanical behavior of threaded joints of coring tools under compressive-
torsional loading [13261-97] 

  
13261 20 Novel flexible sensors with excellent piezoelectric and optical limiting properties [13261-196] 

  
13261 21 Analysis of ultimate load carrying capacity of high-strength bolted structures [13261-106] 

  
13261 22 Research on cutting performance of diamond and carbide cutting tools in difficult-to-cut 

graphite materials [13261-25] 
  

13261 23 The effect of laser transformation hardening on the microstructure and mechanical properties 
of 65Mn steel [13261-91] 

  
13261 24 Study on the influence of rolling process parameters on the performance of heat-resistant 

conductors [13261-183] 
  

13261 25 Synthesis and properties of fluorescent probes in the near-infrared region II of hydrogen 
peroxide [13261-151] 

  
13261 26 Grayscale-induced structures with enhanced fracture performance [13261-176] 

  
          

vi



ADVANCED MATERIAL AND INTERFACE PERFORMANCE RESEARCH 

  
13261 27 Classification of liquid viscosity in containers based on force sensing [13261-24] 

  
13261 28 Wear analysis and prediction of sandy soil and 65 Mn steel friction pair in southern  

Xinjiang [13261-190] 
  

13261 29 Experimental study on the influence of fine particle mixing in gravel layers on the oil  
discharge efficiency of transformers [13261-230] 

  
13261 2A Chemical substitution simultaneously constructing LiZn/LiCl composite protector to stabilize  

Li metal anode [13261-65] 
  

13261 2B Performance study of Zn-Sn-P as anode material for sodium-ion batteries [13261-36] 

  
13261 2C In-situ preparation and characterization of silicon carbide ultrafine powder by molten salt 

method [13261-87] 
  

13261 2D An ultrathin underwater acoustic absorbing metamaterial by inverse design [13261-198] 

  
13261 2E Research on simulation and experimental synergistic analysis method for laser quenching 

temperature field of 45 steel [13261-121] 
  

13261 2F Detection of extractable elements in automotive interior materials and research on their 
introduction mechanisms [13261-194] 

  
13261 2G Recent progresses on lightning strike protection for carbon fiber reinforced polymer  

composite [13261-187] 
  

13261 2H Research on temperature cycling reliability of BGA solder ball [13261-64] 

  
13261 2I First-principles study on the segregation behavior of C/N/O interstitial impurities in TiVTaNb 

[13261-169] 
  

13261 2J Absorption characteristics prediction and inverse design of acoustic metamaterial via  
deep learning [13261-185] 

  
13261 2K Simulation study on mechanical properties of ultrahigh voltage insulation pull rod and its 

composite material structure [13261-214] 
  

13261 2L Research on purity control on high-purity copper by electrorefining [13261-5] 

  
13261 2M Research advances in composite bipolar plates for proton exchange membrane fuel  

cell [13261-122] 

 
Part Two 
 

 

13261 2N Research on determination of civil aircraft material properties sample distribution for  
design allowable computation [13261-50] 

  
13261 2O The research on the galvanic corrosion behavior of QAl 9-4 aluminum bronze with the  

plasma electrolytic oxidation and TA31 titanium alloy [13261-148] 
  

vii



13261 2P Effect of aluminum fluoride powder on refractive index and internal defects of fluorophosphate 
optical glasses [13261-195] 

  
13261 2Q A simple and efficient method for preparing hydrophobic aluminum surfaces [13261-159] 

  
13261 2R Research on microstructure of AZ61+1.5%Sm alloy [13261-166] 

  
13261 2S Topology optimization of compliant mechanisms with multiphase anisotropic materials  

[13261-105] 
  

13261 2T Design of annular metamaterials for radial vibration suppression [13261-184] 

  
13261 2U Research on residual strength and fatigue performance of composite laminates with  

low-velocity impact damage [13261-94] 
  

13261 2V Analysis of bite failure in stainless steel self-locking bracket nuts and titanium alloy screws 
[13261-235] 

  
13261 2W Prediction model of material removal rate and surface roughness for silicon single crystal  

EDM [13261-67] 
  

13261 2X Prediction of hygroscopic behaviour of multiangle wound composite rings based on fiber 
arrangement image feature [13261-80] 

  
13261 2Y Research on axial stiffness of multilayer bellows under large compensation condition  

[13261-112] 
  

13261 2Z Progress in the study of PPKTP crystal preparation and its application in quantum field  
[13261-41] 

  
13261 30 Study on characterization technology of metal phosphating layer [13261-175] 

  
13261 31 The influence of lay-up lap size on composite material laminate repair [13261-66] 

  
13261 32 Constructed artificial antibody to in situ detection of ultratrace picric acid derivative with 

fluorescence-enabled self-reporting [13261-188] 
  

13261 33 Research on the effect of different CuO content on the electrical properties of doped  
AgCuO [13261-192] 

  
13261 34 Preparation and characterization of polyphenylene oxide/clay composites [13261-147] 

  
13261 35 The preparation and characterization of nitrogen-doped carbon nanomaterials [13261-111] 

  
13261 36 Visible light activated porous Cu2O@g-C3N4 photocatalysts for efficient degraded organic dye 

MB [13261-138] 
  

13261 37 Advancements in TiO2-based nanocomposites for sustainable technology solutions  
[13261-136] 

  
MECHANICAL FAULT DIAGNOSIS AND AUTOMATION CONTROL 

  
13261 38 Application of ECA technology in life assessment of key nodes of deep water jacket [13261-4] 

  

viii



13261 39 Study on the modulation period influence on cutting force and temperature of TiN/TiSiN  
coated tools [13261-171] 

  
13261 3A Experimental analysis of the impact of micrometeorological factors on overhead  

transmission line icing [13261-216] 
  

13261 3B Fracture analysis of high-speed rotating shaft of cigarette machine based on finite element 
analysis [13261-249] 

  
13261 3C Research on flexible job-shop scheduling problem considering equipment preventive 

maintenance [13261-57] 
  

13261 3D Automated control method for grasping operation path of mobile robotic arm based on 
Cosserat mechanics theory [13261-222] 

  
13261 3E Research on gear cross-condition fault diagnosis based on transfer learning [13261-10] 

  
13261 3F Research on active vibration control of cantilever beam based on active damping device 

[13261-177] 
  

13261 3G Numerical and experimental research on progressive damage of composite stiffened  
panels during post-buckling analysis [13261-172] 

  
13261 3H Automatic measurement technology of key parameters of satellite solar wing deployment 

based on machine vision [13261-245] 
  

13261 3I A novel online efficient SOC estimation strategy for mining lithium-iron phosphate  
batteries [13261-27] 

  
13261 3J Study on echo characteristics of buried defects in fillet welds of small-diameter branch  

pipes of pressure vessels by phased array testing [13261-157] 
  

13261 3K Coordinated control for multiple motors in wheel-rail type antenna pedestal based on ring 
coupled strategy [13261-29] 

  
13261 3L Active damping device suppresses vibration of thin-walled workpiece [13261-71] 

  
13261 3M Numerical simulation of soil burial explosions based on live blast test rigs [13261-39] 

  
13261 3N Study on mass transfer ability of trapezoidal anode enhanced electrodeposition limited 

microregion [13261-113] 
  

13261 3O Study on plastic damage assessment technology of pipeline steel based on nonlinear  
mixed frequency ultrasound [13261-197] 

  
13261 3P Numerical analysis of erosion damage on the inner wall of buckling continuous tubing  

[13261-211] 
  

13261 3Q Implementing power balance control of conveyor belt based on BP neural network [13261-56] 

  
13261 3R Research on launch control in dual motor hybrid vehicles [13261-83] 

  
13261 3S Charge balance engineering towards stable perovskite LEDs: electron transport matters 

[13261-17] 
  
  

ix



13261 3T Surface morphology control for low amplified spontaneous emission thresholds in quasi-2D 
lead-bromide perovskites [13261-88] 

  
13261 3U Effect analysis of local umbrella skirt edge defects of high-speed train roof epoxy resin 

insulator on the electric field distribution characteristics [13261-30] 
  

13261 3V Analysis of the influence of single-line tunnel vault seepage on the electric field distribution 
near the cantilever insulator [13261-145] 

  
13261 3W Wind turbine FF+FB independent pitch reduction load control based on LiDAR wind speed 

reconstruction [13261-23] 
  

13261 3X Conveyor belt deviation detection method based on improved Deeplabv3+ [13261-137] 

  
13261 3Y Research on torque distribution control in four wheel drive hybrid system [13261-82] 

  
13261 3Z Experimental study on soluble bridge plugs for unconventional oilfield fracturing [13261-243] 

  
13261 40 Research on landing damage effects of heavy equipment airdrop vehicles [13261-61] 

  
13261 41 Modeling and simulation of four point positioning in space domain [13261-149] 

  
13261 42 Fuzzy cascade control of heating furnace outlet temperature based on improved particle 

swarm optimization [13261-221] 
  

13261 43 Research on traction torque arbitration control in hybrid system [13261-68] 

  
13261 44 Fault analysis of aero-engine spacer ring crack [13261-152] 

  
13261 45 An improved leader-follower formation control algorithm [13261-108] 

  
13261 46 Research on intelligent diagnosis method of bolt loosening for drum screen in nuclear  

power plant [13261-7] 
  

13261 47 Research on creep control in dual motor hybrid system [13261-77] 

  
13261 48 Research on motor active short control in dual motor hybrid system [13261-73] 

  
13261 49 Research progress and development considerations on load flight test of transport aircraft 

[13261-252] 
  

ELECTROMECHANICAL SYSTEM DESIGN AND PATH PLANNING 

  
13261 4A Potential energy recovery system of pure electro-hydraulic excavator [13261-220] 

  
13261 4B Identification and application of track irregularity power spectrum of a new subway line 

[13261-60] 
  

13261 4C Research on AGV path planning based on sparrow algorithm to optimize ant colony  
algorithm [13261-90] 

  
13261 4D Research on obstacle avoidance path planning of manipulator based on improved  

RRT-ACO fusion algorithm [13261-18] 
  

x



13261 4E Research on key technologies and equipment composition of airborne equipment in 
automatic identification system [13261-55] 

  
13261 4F Redundant spraying robot system random walk sparrow search inverse kinematic solution 

algorithm [13261-209] 
  

13261 4G Research on dynamic flexible job shop scheduling problem based on discrete particle  
swarm optimization with readjustment strategy [13261-42] 

  
13261 4H An unsupervised digital image correlation method based on MaskFlownet [13261-182] 

  
13261 4I Dynamics and workspace analysis of marine crane systems [13261-144] 

  
13261 4J Design and analysis of garlic underseeding detection and replanting system [13261-240] 

  
13261 4K Smoke blocking effect of air curtain: longitudinal ventilation system based on branch tunnel 

[13261-37] 
  

13261 4L Design and validation of freezing rain simulation system for climate laboratory [13261-223] 

  
13261 4M Design of laser direct writing system for semiconductor photoelectrochemical etching  

[13261-104] 
  

13261 4N Optimization design of vehicle braking system based on Adams insight [13261-163] 

  
13261 4O Research and application of high-precision record-retrieve technology for CNC spinning 

machines [13261-165] 
  

13261 4P A multiweight mesh simplification algorithm for feature preservation in digital twin models 
[13261-13] 

  
13261 4Q Assembly automated guided vehicle conflict-free path planning in flexible assembly 

workshop [13261-14] 
  

13261 4R Analysis of energy efficiency testing for a novel navigational lighting system [13261-229] 

  
13261 4S Application of CNN in a WiFi-based mobile device’s indoor positioning [13261-110] 

  
13261 4T Dynamic analysis of the high-voltage wire protecting system considering fractional  

derivative cable damping [13261-181] 
  

13261 4U A model for the NVH analysis of electric vehicles based on electromechanical coupling 
vibration [13261-54] 

  
13261 4V Design of welding control system for industrial pipeline positioner [13261-58] 

  
13261 4W Safety evaluation method of physical human-robot collaboration based on human upper  

limb model [13261-162] 
  

13261 4X Design of fully automatic feeding system for ceramic optical fiber connectors [13261-140] 

  
13261 4Y Dynamic modeling and analysis of military truck automatic loading and unloading system 

based on suspension and ground characteristics [13261-224] 
  

xi



13261 4Z Natural gas valve modeling study based on long and short-term memory neural network 
[13261-150] 

  
13261 50 Friction failure dynamics modeling analysis of aero-engine dual rotor system [13261-45] 

  
13261 51 Research on WOW test method of flight control system interface signal based on RT-LAB 

[13261-6] 
  

13261 52 Off-road terrain path planning based on accessibility maps [13261-22] 

  
13261 53 Research on the stress field and propagation path of oblique surface crack in or near the 

corrosion pit of CrNiMoV steel [13261-15] 
  

13261 54 Strength analysis of civil aircraft hydraulic system tubing [13261-49] 

  
13261 55 Design and implementation of static calibration system for eddy current sensor [13261-199] 

  
13261 56 Design of PLC visual control system based on web [13261-89] 

  
  
 

xii




