
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP23G51-POD 
979-8-3503-4033-4 

2023 14th International 
Conference on Mechanical and 
Aerospace Engineering  
(ICMAE 2023) 

Porto, Portugal 
18-21 July 2023 



 
 
 
 
 
 
 
Copyright © 2023 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP23G51-POD 
ISBN (Print-On-Demand):  979-8-3503-4033-4 
ISBN (Online):   979-8-3503-4032-7 
 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



iii 

2023 14th International Conference on 

Mechanical and Aerospace Engineering  
 

(ICMAE 2023) 

 

Table of Contents 
Preface ...................................................................................................................................................................... xi 

Conference Committees ................................................................................................................................................................xiii 

 

➢ Material Performance Analysis and Experiment 

Multiplying Tensile Strength of RTV Silicone Rubber via Fiberglass & Kevlar Plies Reinforcement .............................. 1 

Siti Samihah Mahmood, Muhammad Shafiq Mat Shayuti, Nur Hidayati Othman, Hazlina Husin, Rahida Wati 

Sharudin, Nur Hashimah Alias, Fauziah Marpani 

Heat Transfer Characteristics of Endothermic Hydrocarbon Fuel in C/SiC Composites Cooling Channels ...................... 6 

Yuepeng Xin, Liang Zhang, Zonglin Li, Tingting Jing, Xing Sun, Fei Qin 

Design of Novel Auxetic Hybrid Metamaterials: Experimental and Numerical Study .................................................... 12 

Rajnandini Das, Farhanuzzaman Khan, Gurunathan Saravana Kumar 

Research on the Ablation Charcteristic of Silicon Rubber under Ramjet Combustor Environment ................................ 18 

Yiwen Guan, Cheng Bian, Ning Yan, Yanjing Yang, Hongyan Li, Chuqing Xiao 

Test Method of Aviation Rubber Properties in Service Environment ............................................................................... 25 

Yongjie Zhang, Zhenggang Fang, Bo Cui, Mingzhen Wang, Chuzhe Zhang 

Numerical Investigation of Film Cooling Characterstics in Multi-perforated CMC Plates.............................................. 31 

Chen Zhou, Zhiliang Hong, Liang Ding 

Improvement the Performance of Carbide Cutting Tool by YSZ Coating ........................................................................ 37 

Wurood Asaad M., Shaimaa J. Kareem, Haydar Al-Ethari 

The Influence of Building Orientation of Additively Produced Samples on Their Mechanical Properties ...................... 43 

Katarina Monkova, Peter Pavol Monka, Romana Hricova, Fateh Ferroudji, Martin Koroľ, Simona Hlavata, Adrian 

Vodilka, Karol Goryl 

 



iv 

➢ Material Processing and Manufacturing

A Study on the Determination of Material Coefficients of Rubber Materials for Vehicle Secondary Suspension ........... 49 

Kyung Sik Kim, Seung Il Lee, Chul Su Kim 

Flexural Performance of Mono-material and Multimaterial Fused Filament Fabrication Honeycomb Structures .......... 54 

Damira Dairabayeva, Asma Perveen, Didier Talamona 

Influence of Warm Squeezing on Some Properties of AA7075 Alloy Prepared by Stir Casting ...................................... 60 

Mohammad al-Mahdi Hataf al-Mhanna, Haydar Al-Ethari, Talib A. Jasim 

Heat Treatment Effect on SLM Printed Al-Si12 Using Ultrasonically Atomized Powder ............................................... 64 

Aidana Seisekulova, Hussain Ali Murtaza, Asma Perveen, Didier Talamona 

Variation Propagation Analysis and Modelling in Multistage Machining Processes........................................................ 69 

Heping Peng, Qianpeng Han, Zhuoqun Peng 

Optimization of Dimensional Accuracy and Surface Roughness of Fused Filament Fabrication Printed Hip Implants .. 75 

Aishabibi Mukhangaliyeva, Damira Dairabayeva, Asma Perveen, Didier Talamona 

➢ Mechanical Design and Manufacturing Engineering

Research on Intelligent Control Method of Rock Drilling Manipulator Based on Force Control Sensor ........................ 83 

Liang Xuan, Zhuang Lin, Bowei Yan, Peijie Yang, Ao Shen, Shuai Dong 

Contributions on the Kinematics of Unconventional Worm Gears ................................................................................... N/A 

Haragâş Simion, Ninacs Roland, Cristea Aurora Felicia 

Toward a Deep Neural Network System for Machining Chatter Monitoring of Thin Walled Workpieces during Turning 

Process .............................................................................................................................................................................. N/A 

Kamel Mehdi, Peter Pavol Monka, Katarina Monkova 

Throughflow Inverse Design of A Transonic Fan Stage Based on Time Marching Method .......................................... N/A 

Jinguang Li, Hu Wu 

Analysis of Influence of Blade Number on Aerodynamic Performance and Noise of Forward Centrifugal Fan ........... N/A 

Mingning Yin, Rongyu Ge, Jiaqi Li, Quxian Jia 

➢ Modern Control Theory and Systems

Data-Driven Parameters Identification Method for Freeplay Nonlinear System ............................................................ 115 

Hua Zheng, Jianzhu Wang, Shiqiang Duan, Jiangtao Zhou 

Applying Hierarchical Task Analysis to Reduce Human Errors of Tower Controllers .................................................. 120 

Rong Yi, Jingyu Zhang, Jianping Zhang, Xiaoqiang Tian, Xinyi Yang 



v 

Fault Estimation Method for Second-Order Sliding Mode Observer Based on Superhelix Algorithm .......................... 126 

Yuqi Xue, Linfeng Gou, Chujia Sun, Yingxue Chen, Yingzhi Huang 

Research on Tracking Control and System of 6 DOF Robotic Arm Based on STM32 .................................................. 132 

Dima Younes, Yuegang Tan, Ben Haj Salem Nader 

➢ New Engine Design and Manufacturing Technology 

Integrated Analysis of Rotating Detonation Combined Cycle Engines .......................................................................... 137 

Zhennan Zhao, Linyuan Jia, Yining Zhang, Fanqi Kong 

Test Simulation and Control Law Optimization of Micro-Turbojet Engines ................................................................. 144 

Zhen Liu, Lin-yuan Jia, Han-yang Wang, Zhen-nan Zhao, Fan-qi Kong, Yu-ru Wang 

Matching Modeling and Parameter Influence Analysis of PTMS and Turbofan Engine ................................................ 151 

Puyi Wang, Sanmai Su, Fangju Zheng, Lixin Bo 

Transient Performance Calculation Model for Turbofan Engines Coupled with Air System ......................................... 157 

Han-yang Wang, Lin-yuan Jia, Rui-yuan Fang, Zhen Liu, Zhen-nan Zhao, Fan-qi Kong 

Research on the Overall Comprehensive Design Method of Turbine Based Combine Circle Engine ........................... 163 

Xiaotian Wang, Minze Chen, Linyuan Jia, Yining Zhang, Zhennan Zhao, Fanqi Kong 

Study on Flow Control Method in Isolator of a Wide-Range Ramjet Inlet .................................................................... 169 

Yiyan Yang, Xue Yang, Fuhao Chen, Lei Shi 

Improved BES Algorithm for Steady-State Optimal Control of Propfan Engine ........................................................... 174 

Hua Zheng, Ziwei Zhang, Jiangtao Zhou, Shiqiang Duan 

Transient Performance Simulation of Turbofan Engine with Component Deviation ..................................................... 180 

Xiao-chen Wang, Yu-chun Chen, Ke-ran Song, Yu-ru Wang 

Analysis of Pressure Oscillation Characteristics in an Engine with a Submerged Nozzle Based on Clx Motor ............ 185 

Chao Huo, Hongbo Xu, Peijin Liu 

Study of Turbine Engine Component Characterization Method ..................................................................................... 191 

Changjiang An, Linyuan Jia, Fengping Chen, Chuming Gao 

➢ Wind Turbine and Fault Diagnosis 

Design of Radial Loading Test Bench for Main Bearing of Wind Turbine .................................................................... 196 

Qunyuan Gu, Bowei Yan, Zhuang Lin, Peijie Yang, Jiaxin Dong, Liang Xuan, Tongjin Sun 

Generation and Comparison of Sub-idle Speed Characteristics Based on Beta Line ..................................................... 201 

Chu-ming Gao, Lin-yuan Jia, Yu-lin Qiu, Chang-jiang An 

Research on Vibration Fault Prediction of Wind Turbine Gearbox ................................................................................ 207 

Liang Xuan, Bowei Yan, Zhuang Lin, Peijie Yang, Ao Shen, Xiaochi He, Tongjin Sun 



vi 

➢ Aeroengine Model and Control

Dynamic Fault Diagnosis of Aeroengine Control System Sensors Based on LSTM-CNN ............................................ 213 

Huihui Li, Linfeng Gou, Huacong Li, Meng Zhang 

Intelligent Performance Optimization Control of Aeroengine Based on Honey Badger Algorithm............................... 219 

Zhidan Liu, Linfeng Gou, Yingxue Chen, Yingzhi Huang, Ding Fan 

Tube-Based Model Predictive Control for Aero-Engine Transient-State Tracking Problems ........................................ 225 

Yonghao Hu, Linfeng Gou, Yingzhi Huang, Yingxue Chen 

Adaptive Maximum Correntropy Unscented Kalman Filter for Aero-Engine State Estimation .................................... 230 

Guangfeng Wang, Linfeng Gou, Yingzhi Huang, Yingxue Chen 

Data-Driven Equivalent Space Aero-Engine Sensor Robust Fault Diagnosis ................................................................ 237 

Yixiao Song, Linfeng Gou, Meng Zhang, Yingzhi Huang, Yingxue Chen 

Generalized TSKF-Based Aeroengine Actuator Fault Estimation under Multi-source Uncertainty .............................. 243 

Sun Rui-Qian, Han Xiao-Bao, Chen Ying-Xue, Gou Lin-Feng 

Analysis of Scramjet’s Flight Engine Integration Considering the Fuel Proportional Distribution Inside the Combustor

 ........................................................................................................................................................................................ 249 

Jin-feng Du, Yu-chun Chen, Shangzhe Zheng, Zhen-nan Zhao, Fan-qi Kong 

➢ Simulation and Analysis of Rocket Engine Performance

Effect of Fuel System on the Heat Releasing Method and Flow-Path Design of Rocket-Based Combined Cycle Engine

 ........................................................................................................................................................................................ 255 

Xiao Liu, Yinhu Wang, Yiyan Yang, Lei Shi, Dekun Yan 

Dynamic Numerical Simulation of Hybrid Rocket Motors with Fuel Containing Aluminum Hydride ......................... 260 

Xiangyu Meng, Hui Tian, Xuanhong Ge, Xiaoting Niu, Yudong Lu, Guobiao Cai 

Performance Calculation of Rocket-Based Combined Cycle Engine ............................................................................. 265 

Kong Fanqi, Li Bianjiang, Zhao Zhennan, Chen Yuchun 

Critical Parametric Studies of Combustion Instability in Solid Rocket Motors ............................................................. 272 

Yongchun Lou, Xiaoting Ji, Peijin Liu, Shengjie Yin, Qin-liu Cao 

Numerical Analysis on Nozzle Erosion in Hybrid Rocket Motors with Different Injection Parameters........................ 278 

Xianzhu Jiang, Hui Tian, Xiaoming Gu, Jingfei Gao 

Thermomechanical Response Analysis of Regenerative Cooling Channel for Rocket-Based Combined-Cycle Engine

 ........................................................................................................................................................................................ 284 

Zhen Xu, Xiaoning Luan, Xing Sun, Tingting Jing, Wei Jiao, Fei Qin 

Numerical Analysis of Hybrid Rocket Motor with Star-Wheel Segmented Grain ......................................................... 290 

Xiaoting Niu, Hui Tian, Xianzhu Jiang, Jingfei Gao 



vii 

➢ Dynamic Modeling and Fluid Mechanics Analysis

CFD Modeling and Optimization of Paint Hangar Overspray Filtration System ........................................................... 296 

Angel Gabriel Q. Corpuz, Jaime P. Honra, Aldrin D. Calderon, Reylina G. Tayactac, Mark Christian E. Manuel 

Numerical Study on Flow Physics of Damaged Vane Trailing Edge .............................................................................. N/A 

Benyapa Thammachote, Jitlada Premyothin, Siwanart Khumhaeng, Ditthaphat Tanpradit, Daniele Dipasquale, 

Prasert Prapamonthon 

Effect of Maglev Suspension on the Aerodynamics of Multiple Vehicles Moving in a Low-Pressure Tube ................. N/A 

Seraj Alzhrani, Mohammed Abdulla, Khalid A. Juhany, Ibraheem Alqadi 

A Study on the Effects of Clearance Joints on the Dynamic Response of a Planar Deployable Structure ..................... N/A 

Huaibo Yao, Lei Liang, Wenlai Ma, Yang Zhao, Yuntao Hua 

Application of Adjoint Aerodynamics Optimization for a High-Speed Vehicle Moving in a Tube ............................... N/A 

Mohammed M Abdulla, Seraj Alzhrani, Khalid Juhany, Ibraheem AlQadi 

Multi-fidelity Gaussian Processes with Derivatives for Aerodynamic Data Fusion ....................................................... 328 

Jia-Xing Jia, Feng Lian, Zi-En Fan 

Development of Adaptive Flow Control and Turbulence Generators Based on SMA Technologies ............................. N/A 

Bernardino Galasso, Salvatore Ameduri, Antonio Concilio, Pietro Catalano 

Experimental Study on Flow Coefficient of Variable Area Cavitating Venturi .............................................................. N/A 

Guang Tan, Hui Tian, Xiaoming Gu, Xianzhu Jiang, Xiangyu Meng, Yuanjun Zhang 

➢ Aircraft Structural Design and Wing Aerodynamic Analysis

Performance Reliability Modeling and Analysis of an Airplane Cabin Door Retraction Mechanism ............................ 347 

Jingyi Liu, Xinchen Zhuang, Huan Pang, Bo Yan 

The Effects of Nacelle Pipe Design Parameters on Resistance to Fire ........................................................................... 352 

Youwei Jiang, Songyang Li, Zhentao Cui 

Test Methodology Establishment of Hydrodynamic Ram Effect on Aircraft Wing Fuel Tank ...................................... 358 

Bohwi Seo, Jong Heon Kim 

Numerical Investigations for the Influence of Shape of Trapezoidal Micro Vortex Generators (MVGs) on the 

Aerodynamic Performance of the 4R-UAV Wing .......................................................................................................... 364 

Ali Arshad, Vadims Kovaļčuks 

Large Deformation Prediction of Wing Model and Geometric Nonlinear Aeroelastic Analysis .................................... 370 

Chao An, LiPeng Zhu, Changchuan Xie, Chao Yang 

Optimization and Application of Hydraulic Clamps for Helicopter Rotorconnectors Based on Fuzzy Hierarchical Analysis

 ........................................................................................................................................................................................ 375 

Zhou Xinmin, Hu Wenqiang, Yang Xianyong 



viii 

Investigation of the Improvement of Airfoil Aerodynamic Performance by Using a Novel Mechanism to Adjust Different 

Cant Angles ..................................................................................................................................................................... 382 

William Widjaja, Shanshan Long, Xiaogang Yang, Richard Amankwa Adjei 

Effect on the Aerodynamic Characteristics of the Delta Wing Using Active Flow Control Technique .......................... 389 

Sugandh Gupta, Sanjeev Kumar, Rakesh Kumar 

➢ Functional Design and Optimization of Aircraft 

A Celestial Navigation Method for Endo-Atmospheric Flight Vehicle Using Starlight Refraction ............................... 395 

Yachen Hou, Wenbin Yu, Wanchun Chen 

Nonlinear Three-Loop Autopilot Design for Hypersonic Vehicles Considering Aerodynamic-Propulsion Dynamics 

Couplings ........................................................................................................................................................................ 404 

Jong-Chan Park, Heekun Roh, Chang-Hun Lee, Min-Jea Tahk, Hyoung-Sik Choi, Sung-Yug Kim 

Intelligent Multi-objective Optimization Design for Aerodynamic Layout of Mechanical Expansion Reentry Vehicle 

 ........................................................................................................................................................................................ 411 

Junjie Sun, Hao Zhu, Haizhou Guo, Dajun Xu 

➢ Precision Guidance Technology and Control Analysis 

Singular-Perturbation-based Intelligent Midcourse Guidance for Air-to-Air Missiles Equipped with Dual-Pulse Motor

 ........................................................................................................................................................................................ 419 

Xiaopeng Gong, Wanchun Chen, Zhongyuan Chen 

Online Analytical Guidance for a Solid-Fuel Launch Vehicle in Boost Phase Based on Generalized Zero Effort Miss 

 ........................................................................................................................................................................................ 425 

Qi Yu, Wanchun Chen, Hongkui Wei, Chao Wang, Jinchuan Hu 

Suboptimal Guidance Based on Pursuit and Impact Angle Control for Long-Range Air-to-Air Missiles ..................... 432 

Min-Jea Tahk, Jong-Chan Park, Heekun Roh, Chang-Hun Lee 

Analytical Entry Guidance with Waypoint Constraints .................................................................................................. 438 

Jin Yang, Wenbin Yu, Wanchun Chen, Wanqing Zhang 

A Guidance Law with Both Impact Time and Impact Angle Constraints Based on Circular Guidance ......................... 446 

Xiangxiang Li, Wanchun Chen, Zhongyuan Chen, Heng Shi 

Hardware-in-the-Loop Simulation Test Method for the Inertial Navigation System of a Boost-Glide Rocket .............. 452 

Xiaoshuai Fan, Xibin Bai, Zhenyu Jiang, Shifeng Zhang 

➢ Design and Control of Micro UAV 

Design and Analysis of a Single-rotor UAV for Safe Indoor Navigation ....................................................................... 460 

Shubhodeep Shiv Aditya, Bharat Bhushan, Atul Kumar Agarwal 



ix 

Design of a Drone for Urban Application Using a Patented Technology ....................................................................... 466 

Luca Nanu, Angelo Lerro, Piero Gili 

String Grammars for Preliminary UAV Design Exploration .......................................................................................... 473 

Carlos Olea, Michael Sandborn, Peter Volgyesi, Jules White 

➢ New Propulsion Technology Based on Combustion Mode

Experimental Study on Dynamic Characteristics of Wall Pressure in Supersonic Combustor of Kerosene Fuel .......... N/A 

Guiqian Jiao, Wenyan Song, Xianglong Zeng 

Analysis of Altitude Influence on the Dynamic Performance of Thermal Power Ship .................................................. N/A 

Runkun Li, Moubiao Xie, Yixinyu Wang, Tieshu Li 

Temperature Prediction Model Based on Low Temperature Release Method of Fire Extinguishing Bottle for Civil Aircraft 

Flight Test ....................................................................................................................................................................... N/A 

Jiazuo Yu, Zheng Li, Chao Feng 

Parametric Modeling Method for the Hybrid Distributed Propulsion System ............................................................... N/A 

Yu-Ru Wang, Yu-Chun Chen, Xiao-Chen Wang, Ji-Chang Wu 

Experiment Research on Regression Rate of Aluminized Solid Propellant with HMX Using Reconstruction Techniques

 ........................................................................................................................................................................................ N/A 

Tianfang Wei, Guobiao Cai, Hui Tian, Yudong Lu, Xiaoting Niu 

Minimum-Fuel Low-Thrust Trajectory Optimization Using Adaptive Wavelet Collocation and Sequential Convex 

Programming .................................................................................................................................................................. N/A 

Changzheng Qian, Hutao Cui, Yang Zhao, Wenlai Ma, Lei Liang, Yuntao Hua 

➢ Space Communication and Antenna Design

Preliminary Study of a Shape Reconstruction Sensing Architecture for Space Applications ......................................... 513 

Bernardino Galasso, Salvatore Ameduri, Antonio Concilio, Giovanni Totaro, Paola Spena, Giovangiuseppe Giusto 

Thermal Response of a Truss Antenna Considering Friction Joints Using Improved HHT-α Method ........................... 518 

Yuntao Hua, Wenlai Ma, Hutao Cui, Yang Zhao, Yingyong Shen, Xiaoyi Fu, Huaibo Yao, Changzheng Qian 

Simulation Analysis of Localizer Antenna of NM7000 Series ....................................................................................... 524 

Bo Cao, Wenping Liu 

➢ Advanced Electronics and Information Technology

A Study on the Effect of Various Method Assisted Through-Mask Electrochemical Machining by Using Micro Multiple 

Tool Electrodes ............................................................................................................................................................... 530 

Hai-Ping Tsui, Jung-Chou Hung, Meng-Wei Lin, Chun-Hao Yang 



x 

Electrode Design and Process Analysis for Precision Internal Gear in Electrochemical Machining ............................. 536 

Jung-Chou Hung, Hai-Ping Tsui, A-Cheng Wang, Jheng-Hong Liu 

Rub-Impact Signal Monitoring of Rotating Machinery Based on Fiber Bragg Grating Sensing ................................... 541 

Lijun Meng, Jing Chen, Tianxiang Pan, Xiao Huang 

An Energy Stable Alternative WENO Scheme with a New Smoothness Indicator for Hyperbolic Conservation Laws 

 ........................................................................................................................................................................................ N/A 

Shuai Lou, Yi-peng Ren, Xue-jun Yang, Zhao-wei Wang, Kang Zhong, Chao Yan 

 

   

 

   

   

Author Index 

Sustainability of Additive and Hybrid Technologies ................................................................ ...................................... N/A 

Peter Pavol Monka, Katarina Monkova, Shufeng Sun, Petr Baron, Milena Kubišová, Lucia Knapčíková, Jozef Török

Robot-Assisted Multiview Fusion of Three-Dimensional Echocardiography: A Phantom Study.................................. 561

Kumaradevan Punithakumar, Michelle Noga, Pierre Boulanger, Harald Becher

Research and Application of Double Layer Bayesian Network Model in Human Error Provention in Flight Test ....... 567

Zhang Qiong, Wang Junjie, Zhang Hao, Jia Chun

Design of Smart Laboratory System Based on Home Assistant ..................................................................................... 575

Haiwei Huang, Jiangang Yi, Jun Gao, Peng Liu, Lijun Meng, Hongfeng Zou




