13th International Conference on
Quality, Reliability, Risk,
Maintenance, and Safety
Engineering (QR2MSE 2023)

IET Conference Publications 835

Kunming, China
26 - 29 July 2023

ISBN: 978-1-7138-7968-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2023) by the Institution of Engineering and Technology
All rights reserved.

Printed with permission by Curran Associates, Inc. (2024)

For permission requests, please contact the Institution of Engineering and Technology
at the address below.

Institution of Engineering and Technology
P. O. Box 96

Stevenage, Hertfordshire

U.K. SG12SD

Phone: 01-441-438-767-328-328
Fax: 01-441-438-767-328-375

www.theiet.org

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

Email: curran@proceedings.com
Web: www.proceedings.com


http://www.theiet.org/

TABLE OF CONTENTS

Reliability Evaluation Model of Parking Lot Mobile Payment System Considering Function
L85 a2 a X (o) WP PP PR PR 1
J. Yang, Z. Zheng, X. Wang, N. Yang, W. Hu

Geometrically Exact Shell Element with Director Undergoing Finite Rotation...........c.ccocovvvvviiiiinencnininennns 6
J. Wang, B. Wu

Reliability-Based Design Optimization Based on Weighted Simulation and Kriging Model ...............cocvvinnnn 14
Y. Li, N. C. Xiao, H. Zhan

Investigating Regional Effects of Random Inputs for Multivariate Outputs with Generalized
VTTANICE ...ttt h b bkt e e e R R b E e R R AR R Rt e R R bR e r e renr e 20
J. Song, Z. Liang, Y. Zhang

Time-Dependent Reliability Analysis of Flapping-Wing Mechanism Considering Truncated
RaNdom Variables.........ccuoiiiiiiiiiiii 28
Y Cheng, X. Zhuang, T. Yu

Reliability Analysis of a Cabin Door Lock Mechanism with Two Correlated Function Failure

Z. Zhang, X. Zhuang, T. Yu, Y. Cheng, X. Li

Research of Enterprise Development Prosperity Index Based on the Industry Perspective.......cccovviiviiennnene. 41
FE Qin, D. Chen, J. Li

Impact Reliability Analysis of Isolation System Shock AbSOIDET ............cocviiiiiiiiiiii 49
H. An, Z. Qiu, X. Liu, R. Wang, D. Hu

A Novel Parameter Estimation Method for Lognormal and Birnbaum-Saunders Distributions on
Heavily Censored Data.........couiiiieiieieieiissesie ettt b bbbt se bbbttt e s e n e nr e nrenre e 58
R. Jiang, F. Li, W. Xue, X. Li, K. Zhang

Movement Reliability Prediction for Mechanical Products Considering the Interaction of Multiple
FACTOTS ettt b b e R et e b e 65
Y. Ran, Y. Ji, X. Li, G. Zhang

Reliability Analysis of Riveting Process of Composite MaterialS..........ccoovverieriereeieninnee e see e esee e snee e 74
X Xu, C. Q. Su, J. J. Jin, X. S. Du

Human Resource Crisis Warning for Bearing Manufacturing Enterprises Based on GRA and CV-
Y Han, J. Li, X. Jia, H. Xu, J. Fan, Y. Guan

Reliability Assessment of Machine Tool Spindle Systems with Fault-Free Data............ccocoeviiniiiciininnnnnns 83
H. Chen, H. Li, C. Guo, J. Wang, F. Wang

Reliability Analysis of Intelligent Cleaning Robots Based on FMECA and FTA ........ccccooviiiiinieniiciincnee 90
H. Chen, C. Guo, H. Li, C. Li, S. Xie

Risk Assessment of Complex Product Supply Chain from the Perspective of Big Data..........c.ccccceviriniinnnns 98
B. Duan, J. Wang, H. Li, Y. Miao, S. Yuan



Investigating Failure Interaction in Marine Diesel Power Plants with FMECA ...........cccocviiiiiiicniine, 103
L. Ren, Z. Rong, F. Guo

Reliability Allocation of CNC Machine Tools Based on AHP-Entropy Weight Method ...........cccoceienininene. 109
H. Chen, C. Li, C. Guo, J. Ren, H. Li

Research on Physical Modeling Method for Friction and Wear Failure of Slotted Contact Parts..................... 115
L. Xu, Y. Zhao, G. Zhai

Reliability Evaluation of Reciprocating Compressor Based on Copula Bayesian Network Model ................. 120
C. Zhang, Y. Wang, S. Gan, Y. Xu, L. Huang

Reliability Modeling of Mechanical Structures Considering Strength Degradation ...........c.ccccvevvviiininennnne 130
J. Zhang, Q. Ma, X. Bai, Z. An

Bayesian Optimization-Aided Line Sampling for Estimating Small Failure Probabilities .............c.cc.ccoevrvene. 138
Y. Cui, J. Song, Y. Dang, T. Yue, T. Wu

Measuring Risk Based on Safety Performance............cccooiiiiiiiiiiiiiiii s 145
M. Chen, M. Luo, Y. Zhang, Y. Chen

A Motion Precision Reliability Assessment Method for Quadrotor UAV by Combining PCE and
Intelligent Optimization AIZOTIERIM .........coiiiiiiieie e 150
S. Yang, M. Xu, Y. Qi, B. Zou, Z. Chen, X. Zhang

Seismic Autocorrelation: Structure Along the Bilby Array and Link to Marla Line in Central
AUSITALIA 1. 158
S. Liang, G. Ge, X. Wang, L. Wang

Reliability Analysis of Horizontal Machining Center Based on Fuzzy FMECA ...........ccccoviiiicicniiciee, 165
H. Zhang, H. Sun, J. Zou, Z. Guo

Research on Reliability Allocation Problem Based on Improved Particle Swarm Optimization
PN £ 1110 RO PP P PP PP PSR 171
J. Cao, Y. Bian, C. He, Y. Guo

An Adaptive Modelling Method Based on Infill Strategy Maximum Entropy..........ccccovvvvirieiinieninenencnees 177
H. Zhang, T. Wang, D. Cao, X. Li

Extended Reliability Modeling and Simulation of Multi-State Production Systems Based on
DyNAMIC FAUIE TIEE .....veiveiieiiieeeeie ettt s e nn e r et e b e e nneennas 184
J. Xuan, G. Zhao

Characterization of a New Fatigue Test Bench for Pulsed High Frequency Reliability Testing of
Hydraulic COMPONENLS .......ocviiiiiriiiiiiieiiei ittt sr bbb sa e bbbt e e e nesneer e 192
C. Chen, H. Tang, J. Xiang, Y. Ren

Risk Assessment of Passenger Flow Dispersion in Urban Rail Transit Transfer Stations...........cccccoevvvrvnnenne. 199
Y. Zhou, J. Fan, B. Dai, R. Wang

Improved Prior Distribution Method for Small Sample Maintainability Verification ...........c.ccoceveriiinninne. 206
C. Zhou, D. Xu, D. Shang, Z. Cao, J. Zhang

A Predictive Maintenance Model for Degrading Systems Operating Under Performance-Based
LO7e) 1N 101511 TP TP S TP TP UPPRTPRPRPPPPTN 211
Y. Wang, W. Gao, X. Li



Failure Analysis of Planetary Gear in Wind Turbine GearboX ...........ccccoviiiiiiiniiiiii e 217
D. Chen, M. Hu, J. Ye, X. Gao, Q. Lin, Q. Zhou, D. Zhao, M. Wu

Analysis on the Relationship Between R&D Cost Control and Design Reliability in Scientific and
TeChNOIOZICAL ENEETPIISES. .. veviveivieiieieiieite sttt e bbbt ne bbbt e e nn e nenresn s 225
M. Yang, J. Gong

Investigation of Value-Of-Information Method for Guiding Sensor Arrangement in the Application
of Offshore Wind Turbine Blades...........cccviiiiiiiiiiii s 230
Y. Zhang, G. Zou

A Small Sample Reliability Assessment Method Based on Bayesian Theory..........cccooevviiieiiciencncnenen 237
M. Song, Q. Shi, E. Dong, L. Chen, Z. You

Reliability-Based Topology Optimization Using the Sequential Optimization and Reliability
ASSESSITICII ..uv ettt bbb bbb 243
Y Lv, S. Song, Z. Bai

Life Distribution Modeling for a Buffered Two-Machine Serial Production System...........cc.ccecvevenininiinnnne. 252
H. Lin, J. Qi, K. Wang, Y. Zheng, F. Mao, Y. Lin

Reliability Modeling and Maintenance Decision for a K-Out-Of-N: F System .........ccccccevveiiniininninnieenennn, 257
C. Jin, Z. Peng, R. Wu, F. Yu, Y. Xie, H. Yang

Maintenance Decision of Repairable Series System with K-Out-Of-N: F Subsystems .........c.cccccevvnieninennnn 264
Y Zhang, Y. Liu, L. Wei, S. Ye, X. Shen, A. Zhang

Optimization Design of Power Supply Plug Box Heat Dissipation Based on Kriging Surrogate of
IMOEL .. s 269
P Lei, X Qiu, H. Yin, Q. Chen, Y. Zhang, X. Yang, X. Guo, J. Wang, Y. Lin

Scenario-Based Modeling and Simulation of Wartime Equipment Maintenance Support Process................. 275
Y Guo, J. Cao, J. Ma, Y. Li, Y. Cao

Emergency Material Supply in Disaster Relief Operations Based on truck-UAV Collaborative
DISEIIDULION. ...t s 282
C. Zhang, Y. Li, J. Zhang, C. Wei, J. Liang

Reliability Optimization of Vertical Axis Wind Turbine Impeller...........cccovviiiiiininiiincecse 289
C. Zhang, H. Sun, J. Wu, X. Zhang

Based on the Integration of Wind Power Generators Regional Wind Speed Uncertainty Analysis.................. 296
X Zhang, C. Su, J. Wu, H. Sun, W. Han

Fatigue Strength Optimization of Planetary Gear Rim for Wind Power GearboX...........cc.ccoeviviiveniiininnnnnn 304
D. Chen, M. Hu, J. K. Ye, X. Gao, Q. Lin, Q. Zhou, D. Zhao, M. Wu

Microalgae Collaborate with Microorganisms to Purify the Aquaculture Waste Water ..........cc.coevvveivenenennns 311
L. Pan, H. Liu, P. Su, T Li, Y. Zhou, B. Qu

Effects of Different Gas Conditions on Quality of Live Patinopecten Yessoensis in Sealed
Packaging TransSPOTtation ........cociiiiieiiiiie it 317
L. Pan, X. Li, Y. Zhang, W. Huang, X. Zhang, Z. Zhang

Surrogate Modeling of Engine Performance Parameters Using Regularizing Generative Adversarial
Do) 4 <SSR 322
FE Zhao, J. Cui, M. Yuan, W. Yi



Structure Design and Gait Transition Stability of Quadruped Robot .........cccccviviviiiiiiii s 328
J. Chen, H. San

Optimal Mission Abort Policy for Partially Observable Three-State System.........ccccocvvvriiinecieieninene e 337
F Wei, L. Yang

Optimization Design of Engine Hood System for Pedestrian Protection and Lightweight.............c.ccccvinnnne. 342
Q. Mao, F. Lv, B. Sun, Z. Zhan, Z. Yi, L. Wen

Optimization of Non-Normal Distribution for Product Tolerance Considering Asymmetric Cubic
QUALTEY LUOSS .ttt sttt bbb s e R R R R Rt R R R Rt n e n e n s 348
J. Wang, X. Liu, K. Jin

Research on Reliability Simulation Optimization Design Method for Redundant Systems
Considering Component Failure Correlation............ccociiiiiiiiiiiiii s 355
H. Du, D. Xu, J. Cao, X. Huang

Optimization of RV Reducers Dynamic Model Parameters Using a Whale Optimization Algorithm ............. 361
H. Wang, J. Zheng, J. Xiang

Nonlinear Dynamics Analysis of a New Precision Roller Gear Transmission System ..........c.cccccovviiniiinnnnn 367
T Yang, R. Yang

Research on End-To-End Fault Prediction Method of Rolling Bearing Based on Deep Learning................... 375
H. Xu, J. Li, X. Jia, M. Qiu

State of Health Estimation for Lithium Batteries Using Improved Weighted Grey Relational
IMETROM .. 384
J. Zhang, C. Song, J. Xiang

Service Life Assessment Method for Large Excavator Based on Evidence Fusion ...........c.cccociviiiiiiiiinnnns 391
Y Guo, T. Ding

Remaining Useful Life Prediction of Spherical Plain Bearing Based on Incremental Kalman Filter .............. 397
J. Fan, J. Li, Y. Guan, Y. Han, H. Xu

Research on Fault Diagnosis of Ship Equipment Based on Vibration Signal............ccccooiiniiiiiininnnncnn 403
Z. Zhu, Z. Liu, Y. Geng, S. Su

Defect Detection Technology of Gas Insulated Switchgear Based on Ultra-High Frequency Method
and Ultrasonic Method After EarthqUake ...........coooiiiiioiii e 408
D. Zhou, A. Ren, Y. He, F. Liu, X. Yao, Z. Xue, J. Zhang

Research on Damage Identification of Wind Turbine Blade Based on LSTM-CNN ........cccooiiiiiiiinienneene. 414
D. Zhou, J. Bi, H. Ma, J. Jiao, X. Ge, G. Wang

Diagnosis Method of Abnormal Fluctuation of CPU Usage Based on iForest-Bi-LSTM.........ccccccevveieeniennn. 421
C. Han, R. Li, H. Wu

A Study of Prognostics and Health Management Standardization .............ccooeeriiiiienienieiiee e 428
S. Li, E. Dong, R. Wang, Z. Cheng

Bearing Intelligent Fault Diagnosis Method Based on MCNN-BILSTM-SVM .......ccccociiiiiiiniinicnecneeneee, 433
R. Chen, Y. Gu, J. Li, G. Qiu, Y. Gu



Fault Diagnosis of High-Speed Train Braking System Based on Graph Diffusion Convolution
IMIOET ..o e 440
N. Liu, W. Wang, C. Wang, J. Liu

Fatigue Life Prediction Method of Nuclear Pipelines Based on Convolutional Neural Network .................... 447
Y Pan, Z. Tang

Research on Fault Propagation Model of Unmanned Ground Vehicle............ccocoviviiiniiniiii 453
R. Xing, W. Zhang, J. Sun, X. Zhang

Bearing Misalignment Identification by Adaptive Time Frequency Modal Decomposition Under
Time-Varying Speed Operating COnAItion ..........ciueieiieiirireiieie e 459
J. Yang, Z. Shan, Z. Wang, J. Tang, T. Gong

A Method for Estimating the Consumption of Spare Parts in Electromechanical Equipment
Considering Maintenance TIME ... .c.veireirreiriiiiree e e e sr e n e eenreesreenreenreennas 464
K. Zhang, L. Dong, H. Li, Y. Zhu

Study of the Method of Determining a Pass-Fail Sequential Sampling Test Scheme ..........c.cccccevviinininiennns 469
L. Dong, K. Zhang, H. Li, X. Wang

Failure Propagation Analysis Study of Industrial Robot Based on Meta-Action ...........cccoevevvrivniecnieeneeneennn. 474
J. Chen, Y. Ran

Analysis of the Application of RCM Maintenance Ideas in the Operation and Maintenance of Air
Traffic Control Equipment in High AItitude AITPOTS........coviiiiiiiiiiieiiin e s 482
0. Zhang, J. Qi, X. Zhang

A One-Class Adaptive Abnormal State Detection Method for Electromechanical Equipment with
Multi WOTKING CONAILION ...eovviiieiiiiieiiesee e sr e as e nn e r e sreenreenreennas 490
Y Ge, G. Sun, Y. Ren

EPF-Net: An Anomaly Detection Model with an Enhanced Polarized Self-Attention...........cccccceevinininnnnne. 500
H.-K. Wang, P-J. Zhu, J. Du, X. Zhang

Research on the Maturity Assessment Method of Intelligent PHM for Groundwater Circulation
WVIL et bR R R R R e R R R R R e R Rt Rt Rt e e nn e n e ne e 505
B. Yang, L. Zhang, R. Yang, Z. Miao, P. Wang, S. Pu, H. Xu

Research on Spring Life Prediction Model and Data Processing Method............cccooviiiiiiniiinieniin 513
Y. Chen, X. Feng, C. Liu

A Review on Deep Learning in Fault Analysis of ComplexX SyStems ..........cccvvveiiirininenineiieeeese e 518
Z. Huang, G. Chen, L. Tang, F. Shui, X. Wang

Fault Propagation Analysis of Complex Electromechanical Systems Based on Improved Graph
Convolutional NetWOTKS.......ociiiiiiiiii e 526
J. Li, H. Zhu, L. Wang, L. Wang, H. Ma

Faults Identification with Deep CNN Fine-Tuned ResNet50 Model for Rolling Bearings............ccccooervnnenne. 533
M. Abid, I. ul Haq, Z. Cai, S. Zhang

Sensor Monitoring Driven Identification of Heterogeneous Working Conditions for Machine Tool............... 540
Z. Ye, Y. Ke, X. Wang, Z. Cai



Environmental Adaptability Analysis and Performance Degradation Characterization Parameters
Study of Fluorosilicone Rubber Ring for Ultra High Voltage GIS Equipment ............cccocoviviiniinienieniniiennens 548
N. Wang, L. Meng, Y. Liu, H. Jia

Multi-Strategy Fusion Improved Grey Wolf Algorithm for Complex Parts Point Cloud Data
2o T3 21110 4 TP PO PRSPPSO 556
Y Du, X. Geng, Y. Liu, C. Xu

Improved FMEA Method Based on TOPSIS.........ccooiiiiiiiii s 564
H. Sun, Z. Guo, J. Zou, H. Chen

Bearing Cross-Domain Fault Diagnosis Based on Domain Adversarial Network..........cccccovvvviiiiniiniinennennn, 572
D. Li, X. Nie, C. Wu, J. Song, L. Ma, J. Yang

Introducing Feature Matching and Smoothing Loss: A Novel GAN for Improved Sample
L€ 1S 1T 12103 TP TP TP 579
J. Yang, F. Liu, J. Mi, S. Yin, L. Bai

A Method for Bearing Health Condition Assessment Based on A-R TCN ODbSEIver.........ccoccevvevverineninennenn 586
K. Li, Z. Wang, J. Mi, G. Li, L. Bai

An Improved YOLOvVS5s Algorithm for Mechanical Parts Detection ..........cccocvevviiiiinienieninc e 594
Y. Chao, G. Rong, X. Song

Maintainability Assessment Methods for Large Wind Turbines...........cccovvviiiiiniiiiiniinneeese e 601
C. Dai, X. Bai, Y. Xu, H. Li

MTBF Evaluation of Key Components of Wind Turbine Based on Multi-Source Data ............ccocoevvervennennnn. 610
X Fang, M. Zheng, X. Qian, J. Qi, Y. Sun

Fault Diagnosis of DC Motor-Reducer System Using a Hoo Unknown Input Observer .............cccoeveninnennene 617
W. Sun, J. Xiang

A Data-Driven Framework of Predicting the Effective Switching Cycles of On-Load Tap-Changer
Considering DEGradation .........coueieiieeieiii ittt r e ab e r e n et nreenre s 623
J. Duan, Q. Zhao, T. Wu, J. Zhang, J. Hong

Driver Abnormal Behavior Detection System Using Two-Stage Object Detection ...........ccocvevevverencnnnenenn 629
C. Wang, L. Shao, J. Liu, J. Xiang

Failure Analysis of the Subsea Wellhead Sealing Assembly Based on the Finite Element Method................. 636
H. Gong, L. Yu, S. Wu, W. Zheng, H. Feng

A Performance Degradation Prediction Method Based on GPR and Physics of Degradation for
IMEMS GYTOSCOPE ..ottt ittt b b bbb bbb bbb b b e e e s be e b e e b e e b e e b e b b e b e b e sa e 644
S. Zhao, X. Yang, S. Tao, R. Sun, X. Zhang

A New Curved Surface Integral Method for Reliability ANalysis ........c.ccovvrireiieiienienenesese e 652
Z. Chen, D. Huang, X. Li, H. Mu, G. Qiu, Z. Wu, G. Chen, X. Gan

Comparative Study on Constitutive Model of Silicone Rubber Foam Material .............ccccooeiiniiciicienneenn. 657
A. Jinlin, F. Wei, C. Xie, W. Lou

Life Simulation Analysis of Wind Turbine Blade Coating in the Random Wind and Rain Field..................... 665
M. Fu, H. Cen, Q. Zeng



Accelerated Performance Degradation Test and Analysis of High-Temperature Strain Gauges ..................... 672
L. Li, Z. Wang, N. Yang, Q. Wu, H. Wang, Z. Mao, K. Ren, Q. Wang, Y. Wang

Research of Safety Design Method of Solid Rocket Test Plant...........cccccovviieiiiiieiiicneseceeee e 679
J. Zhang
A Temporal Continuity Clustering Algorithm for Spatial-Temporal Data Based on GMM and KNN.............. 685

J. Wang, F. Wang, Y. Zhao, H. Xu

A Method for Military Entity Relation Extraction Based on Two-Level Attention Mechanism ...................... 690
J. Che, L. Jia, W. Wang, Z. Zhong, S. Deng

Research on the Reliability of Wire Bonding in Humid Environments...........ccocoovevininininieninenenes 696
X Zhang, X. Ling, R. Gao

Progressive Damage Model Study of Wind Turbine Blade Adhesive Structure.........c.cccvevverveiviinieeseesenene. 701
Y. Zhang, J. Xu, Q. Ma, X. Bai, Z. An

Research on IC Chip Reliability Testing: The Influence of Ambient on IC Junction Temperature................... 709
K. Sun, M. Liu, H. Wei, C. Liang, Z. Liu, H. Cui, Y. Shen, D. Wu

A LSTM-Based Monte Carlo Quantile Regression Method for Satellite Temperature Prediction and
Data Uncertainty QUAantIfICAION. .......c.oiveriiiririeitieieiei ettt e r e sn e e e nrenn e snenns 715
Y Xu, X. Zheng, Y. Zhang, N. Wang, W. Yao, G. Zhang

Adaptability Test Research of Aerospace Products Under Shock Environment...........ccooovvviiiiinniiiinnnnnn 722
Y. Wang, L. Wu, X. Zhang, D. Han, X. Shen, E. Yuan

Research on Modeling and Clustering Algorithm of Unmanned Aerial Vehicle Swarm Network
LT 1 QYo T (el 1 T <SSR 727
R. Liao, Z. Zheng, W. Zhu, L. Wang

OAGAN: An Oversampling Approach for Imbalanced Data Problems ..........c.cccceviiiniiiiiniiicien e, 734
J. Cheng, B. Wei, F. Liu, S. Han, Z. Cai, S. Si

A Gallbladder Cancer Classification Model Based on Global-Local NET...........cccoveeiiiiiciieee e 740
Q. Jiang, J. Zhang, Z. Geng, Z. Cai

Transient Dynamic Finite Element Analysis and Reliability Assessment of Mining Excavators Gear
TTANSMISSION SYSTEIM....cuviiutieiriitiesiee sttt ettt r bbb e ke sk e e s b e e et e e e eas e ehe e ebe e eR e e Rt e b e e s b e e s e e s reenbeenbeenreennis 747
Y Guo, Z.-K. Qian, H.-Z. Huang

RUL Prediction of Rolling Bearings Based on ISSA-CNN-BiGRU ..........cccocviiiiiiiiiiniicc 752
Z. Xu, H. Zhou, Y.-F. Li, Y. Zeng, H.-Z. Huang

Fatigue Spalling Fault Evolution Analysis of an Angular Contact Bearing of Aeroengines .............cccoceevvenne. 759
Z. Deng, X. Wei, Y.-F. Li, H.-Z. Huang, H. Wang

Author Index





