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System Selection of Drivability Based on Adams Simulation
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Abstract; Drivability, as a key element of the value of automotive products, is the direct manifestation
of a vehicle’ s driving and transportation functions, reflecting the driver’ s operating comfort and
representing the comprehensive quality of the vehicle’ s dynamic performance. Drivability involves
numerous vehicle subsystems and has a complex constitutive mechanism. Currently, there is no effective
forward development method. Taking the complaints of users in the passenger vehicle market regarding
driving performance as the starting point and combining the performance evaluation dimensions of
automotive engineering development, the key influential factors closely related to driving performance are
screened out. A multi-body dynamics simulation model of the vehicle is constructed based on the Adams
software environment. The performance trend simulation analysis and custom sample prototype vehicle
tests of the key subsystems strongly associated with driving performance are conducted to verify the
rationality and accuracy of the simulation model. The use of the simulation optimization toolbox Insight
provides a target quantitative analysis for the selection design of the key subsystems of vehicle drivability.
The real vehicle test results prove that the method of selecting the drivability system based on Adams
simulation is effective and has significant guiding significance for the forward design and development of

the vehicles drivability.
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Research on Online Prediction of Vehicle Stability State Information
Based on Dynamic Operating Environment Classification

GAO Zepeng', FENG Jianbo®, LI Yiting', LI Mengmeng',  JIN Miao',
ZHENG Huaiyu',  QIN Bonan',  ZHANG Tao',  CUI Huasheng'
(1. China North Vehicle Research Institute, Beijing 100072, China;
2. Beijing University of Civil Engineering and Architecture, Beijing 100044, China)

Abstract: This article proposes a research method for online prediction of vehicle stability state
information based on dynamic condition classification. The method takes state variables related to vehicle
stability as inputs, and combines dynamic condition classification on this basis to realize accurate
prediction of vehicle states under variable working conditions. The vehicle state undergoes dynamic
fluctuations with different working conditions. Whether intervention is needed during the fluctuation
process requires relevant parameters as indicators for identification. At this time, accurate state
information can provide reliable reference basis for active vehicle control. Therefore, this article
constructs a system dynamics model that can reflect the characteristics of the actual vehicle, and
effectively classifies the state information under different working conditions, in order to extract the
characteristics of different working conditions and real-time stability characteristics of the system. Based
on the input of the characteristic dataset corresponding to the operating conditions, extreme learning
machines can be further adopted to predict state information and analyze system stability under effective

classification information indications, thereby providing effective references for system stability judgment

i AHE: 2024 - 06 -25

EE®T: WM (1994 -), 5, BIOFRE6, OF50r bR ash J-asehl . BReRk
BIEE: ki (1988 -), 5, RIBIFER, WE5CT7 1A iR sh 7 R el | ﬁ”ﬁﬁﬁ&:r‘ﬁﬁ&ﬁ%

ELWB: HRARPES (52302488), TR (52302508).



10 - a5 B 1 AR

2025 4%

and active safety intervention measures under different operating conditions.

Key words; Vehicle dynamics model; Real-time input of parameters; Dynamic working condition

classification; System state information prediction; Vehicle stability analysis
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Research on Factors Influencing the Energy Feedback
Potential of Automotive Suspension

WANG Yulong',  WANG Jingyue',  HAN Haotian',  HE Yuting',  DING Jianming’
(1. School of Automotive and Transportation, Shengyang Ligong University, Shenyang 110159, China;
2. State Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China)

Abstract; In traditional passive suspension systems, suspension vibration energy is dissipated into the
atmosphere in the form of thermal energy by shock absorbers, and the degree of suspension energy dissipation
is not only related to suspension parameters but also to driving parameters. This article uses MATLAB/
Simulink simulation software to analyze the influence of suspension parameters and driving parameters on the
vibration energy recovery potential of energy fed suspension. Through the analysis of suspension dissipated
power, it is concluded that energy fed suspension is more suitable for vehicles with high tire stiffness values,
and the more severe the driving conditions, the more obvious the energy feeding effect.

Key words: Suspension dissipated power; Potential for energy feedback ; Energy fed suspension system;
energy recovery
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Research on Active Steering Control Strategy of Line
Controlled Steering System Based on MPC

TONG Yuzhe, ZHANG Xin
(School of Automotive and Transportation, Shengyang Ligong University, Shenyang 110159, China)

Abstract: To enhance the stability of the steer-by — wire (SBW) system during steering, this paper
adopts a control strategy based on model predictive control ( MPC) to achieve active steering control of
the SBW system. Based on the fixed steering gain of the vehicle, an ideal angular transmission ratio curve
is designed, and the stability of the vehicle§ driving is determined by controlling the yaw rate and center
of mass lateral angle, thus achieving the active steering function of the vehicle. Utilizing the Simulink and
Carsim platforms, a complete vehicle model is established, and a frequency response characteristic
analysis is conducted on the steering actuator assembly to verify its operational stability. The simulation
results demonstrate that the designed control strategy can significantly enhance the vehicle s handling

stability.

Key words: variable angle transmission ratio; active steering; vehicle stability; MPC
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Multi-objective optimization design of anti-collision beam structure
based on ANSA energy absorbing box

ZHOU Ziheng,  ZHANG Hongyuan, @ ZHANG Hao, ZHANG Xin
(School of Automobile and Transportation, Shenyang Ligong University, Shenyang 110159, China)

Abstract: During the process of a vehicle’s low-speed impact, the yielding plastic deformation of the
energy-absorbing box at the front end of the vehicle body absorbs most of the kinetic energy, playing a
protective role for relatively important vehicle components such as the front longitudinal beam it is
connected to, and reducing the vehicle s maintenance costs. This project intends to take the energy-

absorbing box with a "

tian-shaped" cross-section as the research object. By using the nonlinear finite
element program LS-DYNA | the influence laws of parameters such as the cross-sectional parameters, wall
thickness, and induction grooves of the energy-absorbing box on its crashworthiness performance will be
studied. And a multi-objective optimization task will be established in the lsopt software. Using the
Adaptive Simulated Annealing Algorithm ( ASA) , a multi-objective optimization design will be carried out
with the cross-sectional force of the energy-absorbing box and the energy absorption of a single-sided
energy-absorbing box as the objective functions. The optimization results show that: after optimization,
the peak value of the reaction force of the energy-absorbing box against the rigid wall is reduced by 28% ,
the energy absorption amount of a single-sided energy-absorbing box is increased by 10. 7% , and the

cross-sectional force of the energy-absorbing box is reduced by 21.4%.

Key words: frontal collision; energy absorbing box; multi objective optimization; nonlinear
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Torsional Vibration Analysis of Two-speed Transmission of Pure
Electric Vehicle Based on Rigid-flexible Coupling

SUN Zhihao, = CHEN Ke
(School of Automotive and Transportation, Shengyang Ligong University, Shenyang 110159, China)

Abstract; Based on the theory of multibody system dynamics, a multibody system dynamics model for
the two-speed transmission of a pure electric vehicle was established. The dynamic meshing forces and
meshing frequencies of the input gear pair were calculated. Components such as the transmission shafts
and gears were subjected to flexibilization to form a rigid-flexible coupling system dynamics model, which
allowed for the acquisition of periodic variations in the meshing forces of the gear pair and the bearing
reaction forces. Modal superposition method was employed to analyze the vibration response of the
transmission housing. With the bearing reaction forces serving as the excitation forces, finite element
analysis models in modal-transient time domain and modal-harmonic response frequency domain were
established, yielding response curves in both time and frequency domains for the housing. The results
indicate that the dynamic meshing forces of the gear pair and the amplitude fluctuations of the output shaft
speed curve in the rigid-flexible coupling model exhibit minimal deviations and are closer to theoretical
values. Peaks in the dynamic meshing forces of the gear pair, dynamic bearing reaction forces, and
dynamic response frequency domain curves of the housing all occur at the meshing frequencies and their
harmonics of the gear pair. The vibrations of the housing are primarily concentrated at the bearing

pedestal on the input end.

Key words: transmission; multibody system dynamics; rigid-flex coupling; modal superposition;

vibration response
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Joint estimation of SOC and SOH of lithium battery
based on grey wolf algorithm and neural network

MA Xinchi, = ZHANG Xin, GUO Ziqi, = BAI Yuehong
( Shenyang Ligong University, Shenyang 110159, China)

Abstract: In the battery management system ( BMS), the state of charge (SOC) and state of health
(SOH) of the battery play an extremely important role. In view of the limitations of direct measurement of
these two states, the relationship between SOC and SOH is analyzed. An online joint estimation algorithm
combining gray wolf algorithm and neural network is proposed. Convolutional neural network ( CNN) is
introduced for SOH estimation, and the results are integrated into the SOC estimation process. GWO-
GRU is used to estimate SOC. Considering SOH estimation into SOC estimation can reduce the adverse
effects of battery aging factors on the accuracy of SOC estimation. The experimental results show that on
the CALCE dataset, the average absolute error of SOC estimation at different temperatures is stable within

5 %. This method can realize the joint estimation of SOC and SOH of lithium-ion batteries, and can

achieve high accuracy at 0 °C, 25 °C and 45 C.

Key words: lithium ion battery; state of charge; state of health; grey wolf optimizer; gru
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The Influence of Tooth Surface Friction on the Bifurcation
Characteristics of High-Speed Train Gear Systems

ZHANG Chenggiang',  WANG Jingyue',  DING Jianming’
(1. School of Automobile and Transportation, Shenyang Ligong University, Shenyang 110159, China;
2. State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University,
Chengdu 610031, China)

Abstract: To deeply explore the impact of tooth surface friction on the bifurcation characteristics of high-
speed train gear systems, the research was carried out by combining theoretical analysis and numerical
calculation based on the relevant theories of gear meshing and the principles of nonlinear dynamics. For
the meshing process of helical gear pairs, the tooth surface friction mechanism was analyzed and the
relevant formulas for the friction coefficient were derived. A 6-degree — of-freedom bending-torsion — axial
coupling nonlinear dynamic model of the high-speed train gear system was established and subjected to
dimensionless processing. Using the numerical solution method, a comparative analysis of the motion
characteristics and bifurcation characteristics of the system when considering and not considering tooth
surface friction was carried out respectively with the changes of stiffness and damping, covering the
specific situations of the system’s bifurcation with the change of the friction coefficient under different
stiffness coefficients and comprehensive error conditions. The research results showed that tooth surface
friction reduced the chaotic motion interval of the system, increased the periodic motion, and advanced
the bifurcation points. Moreover, under the influence of meshing stiffness and comprehensive error, the
bifurcation situations of the system with the change of the friction coefficient also had obvious
characteristics. The research results are helpful to guide the optimization design of high-speed train gear
systems and are of great significance for ensuring the safe and efficient operation of high-speed trains.

Key words: High-speed trains; Gear systems; Nonlinear dynamics; Tooth surface friction
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Failure mechanism analysis of electromechanical transmission
system based on structural decomposition

WANG Qingfeng, ZHANG Ximing, LI Mingyong, ZHANG Haiquan, DU Mingxing
(China North Vehicle Research Institute, Beijing 100072, China)

Abstract; Aiming at a typical complex electromechanical transmission system with high integration of machine,
electricity and heat, a failure mechanism analysis method based on structural decomposition is proposed. The
structural decomposition of the electromechanical drive system is carried out, and the electromechanical drive
system is divided into three structural hierarchies, namely, the initial agreement level, other agreement level , and
the lowest agreement level ; then, the analysis method of the local load of the lowest constraint level unit of the
electromechanical drive system is proposed by the decomposition process of the life-cycle load spectrum according
to the structural hierarchy; on the basis of the structural decomposition and load analysis, all possible load types
and action modes of each unit are analyzed to determine all possible failure mechanisms of each unit. On the
basis of structural decomposition and load analysis, all possible load types and modes of action of the unit are
considered, and all possible failure mechanisms of each unit are analyzed and determined, and a summary table
of failure mechanism analysis of electromechanical transmission system is obtained ; finally, the failure mechanism
(durability failure) model of typical components of electromechanical transmission system is organized, and the
product-mechanism — model mapping relationship of electromechanical transmission system is established to form a
failure mechanism model library of typical components of electromechanical transmission system, which provides a
good basis for the analysis of failure mechanism and reliability. Failure mechanism and reliability analysis

provides theoretical support.

Key words: failure mechanisms; fault modeling; reliability; electromechanical drives
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Analysis and Optimization on Fracture of Decorative
Cover Bracket of a Vehicle

CHANG Xuesong'”®,  WANG Chenxi'*,  SUN Shibo'"
(1. Great Wall Motor Co. , Lid. , Baoding 071000, China;
2. Heibei Automotive Engine Technology Innovation Center, Baoding 071000, China)

Abstract; Based on the market fracture problem of decorative cover bracket of a certain vehicle type,
through the fracture analysis, Metallographic examination, chemical composition analysis and simulation
calculation of the decorative cover bracket made of HC340LLAD + 7 material, determine failure mode
and fracture reason. The results show that the failure mode of the stent is fatigue fracture, and the
fracture reason is caused by the low fatigue safety factor at the bend of the stent. The structure of the stent

was optimized and improved according to the fracture reasons. The improved bracket has passed the road

B 177 1

test and solved the problem of the fracture of the decorative cover bracket.

Key words: decorative cover bracket; HC340LAD + Z; failure mode; structure optimization;

fatigue failure
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