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Dynamic Modeling and Characteristic Analysis of Inertial Capacity
Hydropneumatic Suspension with Fractional-order Terms

XUE Chunwei',  WANG Jingyue ',  ZHANG Shuo',  WANG Yulong', = WANG Junnian’
(1. School of Automobile and Transportation, Shenyang Ligong University, Shenyang 110159, China;

2. State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130025, China)

Abstract; In order to improve the accuracy of the inertial hydraulic suspension model for a wheeled
armored vehicle, the damping force generated by moving parts in the inertial hydraulic suspension was
considered, and the dynamic modeling of the inertial hydraulic suspension was carried out to verify the
correctness of the model. Additionally, fractional-order operators were introduced to build a simplified
suspension model with fractional-order terms for simulation using MATLAB/Simulink software. To find
the optimal fractional-order of the simulation model, a comprehensive performance evaluation index
function was established to determine the optimal order. By organizing and analyzing the simulation
results, it is concluded that the fractional-order model has higher simulation accuracy compared to
traditional integer-order models, providing a reference for improving the accuracy of simulation research

on inertial hydraulic suspension.

Key words: fractional order; inertial hydropneumatic suspension; dynamic; nonlinear
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Study on the Sliding Contact Characteristics of
Micro-rough Surface of Clutch Friction Pair
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Abstract; Considering the actual morphology characteristics of the clutch friction component, a 2D
extrusion and sliding contact finite element model of friction surface micro-asperities was established to
study the microscopic contact characteristics of the friction surface. The contact between friction surfaces
is actually the mutual extrusion of micro-asperities. With the increase of applied load, the number of
micro-asperities in contact with the friction surface gradually increases, and the change in the actual
number of micro-asperities affects the load bearing capacity by a single micro-asperity. The sliding
contact between friction surfaces is actually the process of relative extrusion and mutual shearing of micro-
asperities, thus leading to the elastic-plastic deformation at the top of the micro-asperity. This study

provides a theoretical basis for the research of friction and wear mechanisms of friction components.
Key words: clutch; friction component; asperities; contact characteristics
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Simulation Analysis and Model Verification of Airborne
Vehicle Landing Buffer

SHI Jian,  YANG Zhanhua,  LIU Chunsheng, = GUO Shaopeng,  NIU Aijia
(China North Vehicle Research Institute, Beijing 100072, China)

Abstract; Based on the impact load of airborne vehicle during landing buffering, the coupling finite
element model of airborne vehicle-buffer bag was established and the landing buffering process simulation
was carried out. The ground drop simulation test under typical vertical landing conditions was conducted
and the simulation data was compared with the test data to verify the accuracy of the simulation model.
The simulation analysis of the landing buffering process under vertical landing condition with horizontal
velocity was carried out, and the landing buffering responses such as vehicle impact load, rebound speed
and airbag internal pressure were checked. The simulation results show that for a certain airborne
vehicle, the current design scheme of airborne vehicle-buffer airbag can meet the impact load
requirements under various working conditions. This method can satisfy the optimization of airborne

vehicle scheme and the prediction of landing buffer performance.

Key words: airborne vehicle; dynamic modeling and simulation; impact load; ground drop test;

model verification
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Research on the Influencing Factors and High Altitude
Characteristics of Surge Tank Temperature for Aviation
Piston Engine

WEN Zhanyong,  SUN Penghui,  TIAN Yaming
(CH UAV Science&Technology Co. , Lid, Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract; Aiming at the intercooling system of an aero piston engine, the heat transfer mathematical
model of the system was established. By comparing the simulation results with experimental data, it
is found that the error in the simulation results of the cold side outlet temperature and hot side outlet
temperature of the intercooler is within 1.5% , confirming the feasibility and reliability of the
simulation model constructed in this paper. Furthermore, using the simulation model, the effects of
air velocity, ambient temperature, supercharging ratio, intake air flow rate on the temperature of the
surge tank were studied, and the altitude characteristics of the intercooling system of the aviation
piston engine were analysed. The results show that, the temperature of the surge tank decreases with
the increase of air speed, and increases with the increasing ambient temperature, supercharging ratio
and intake air flow. The temperature of the surge tank is most sensitive to the supercharging ratio,
and least sensitive the ambient temperature, with sensitivity to intake flow and air speed falling
between the two. For the intercooling system of the aero engine, the maximum temperature of the
surge tank and the maximum heat transfer of the intercooling system appear at the critical
supercharging height, which are 82. 4 °C and 11. 5kw under the condition of sea level temperature of
50 C, respectively.

Key words: aviation piston engine; intercooling system; surge tank temperature; sensitivity;

altitude characteristic
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HEHES . TM301.2 XERFRIRAD: A

Influence of Structural Parameters of Stator oil Injection
Ring on Heat Dissipation of Motor

SUN Yuwei, ZHU Yichen, LIU Sihua,  YAN Jianghaoyu, = ZHAI Li, @ ZHANG Mindi
( Beijing Institute of Technology, College of Mechanics and Vehicles, Beijing 100081, China)

Abstract; Numerical simulation and Pareto Optimality were used to investigate the effects of the number
and aperture of oil injection holes on the flow characteristics and the temperature distribution in the stator.
The results show that when the number of injection holes increases from 8 to 30, the inlet and outlet
pressure drop decreases by 80% , the average turbulence degree increases by 160% , the average stator core
temperature decreases by 15% , and the average winding temperature decreases by 16% . When the
aperture is reduced from 2 mm to 1. 3 mm, the pressure drop at the inlet and outlet inscreses by 57.1 %,
the average turbulence is increased by 39.9% , the average stator core temperature is reduced by 1. 5% ,
and the average winding temperature is reduced by 2.2% . The optimization analysis shows that the
structural parameters of stator oil injection ring with the optimal heat dissipation effect are as follows: the
number of oil injection holes is between 20 and 30, and the aperture size is between 1. 45 mm and 1. 6 mm.

The research results provide a theoretical basis for the heat dissipation of oil-cooled motors.

Key words: oil cooled machine; number of fuel injection holes; fuel injection hole diameter; heat

dissipation performance; optimization method
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Dynamic Characteristic Analysis of Four-degree-of-freedom
Disc Brake System
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(1. School of Automobile and Transportation, Shenyang Ligong University, Shenyang 110159, China;
2. State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130025, China)

Abstract: In order to investigate the influence of nonlinear factors on the dynamic characteristics of disc
brake systems, a four-degree-of-freedom nonlinear dynamic model was established. The Stibeck model and
related parameters were adopted and the dynamic equations were solved using the Runge-Kutta method.
The vibration characteristics of the disc brake under different working conditions were analyzed using
bifurcation diagrams, frequency domain diagrams, phase palne diagrams, time domain diagrams, and
Poincaré section diagrams. The results show that an increase in brake pressure can lead to a decrease in the
vibration stability of the system; lower vehicle speeds are more likely to trigger system vibrations; and a

larger brake pad support stiffness can increase the vibration characteristics of the system.
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Research on Power Allocation of Electric Vehicles Based on
LDW-PSO Algorithm

LIU Jingwei,  YANG Liu,  LIU Chunling, YU Wendong
(College of Humanities & Information Changchun University of Technology, Changchun 130120, China)

Abstract; Taking electric vehicles as the research object, the advanced vehicle simulation software
ADVISOR developed in the MATLAB/Simulink software environment was used to modify the EV vehicle
model accordingly, and the fuzzy controller was integrated. The membership function of the fuzzy
controller was optimized using the particle swarm optimization algorithm PSO based on the linear
decreasing weight strategy LDW. The output power under the target working condition could be finely
allocated by the optimized control strategy. After simulation verification, the results show that under the
WLTC condition, the average current of the power battery decreases by about 18.29% , and the energy

loss decreases by about 2. 14% , and the power allocation optimization effect is relatively obvious.

Key words: electric vehicle; LDW; PSO; fuzzy control; output power
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W OE. DR B bR eR%k, X v i s A AT R [ B i SO R AR AR AR - B 4R ek . JC A
S-S5 B I PR T RN I AR SR AR R A B B R R AR, I R ANtk . SEEUR ML YR KRS 3 kAT
P FEAEMRL, s iR | R ARME2EAHE Y O R 22 AR RE TR F5 45 . 5 R BoR, HiMEfkIE W
WAHPERE T, Hip, SRAITEWECH 125, RBUAE0R 0. 6 MIMEIL S RE B i, L F1E 5t
TTHE R S T TR 3.99 C (9.92%), WEARMEZE T 1.62 C (49.62% ), ¥t 1 22T B 42.28 Pa
(27.61% ) . RN E ML BB g, 4R PR AR SHIEE N 34.39 C, REMREEN
1. 83 °C, HFMEALEEAG A MO L AR e TARRRE T R AT IR AR

KA. MR ST WML BUERRL; g

FESES,: TMI1 XERARIRAED . A

Design and Optimization of Battery Liquid Cooling Plate
Structure Based on Topology Optimization

SU Xiong
(School of Mechatronics and Vehicle Engineering, Chongqing Jiaotong University,
Chongqing 400074, China)

Abstract; The battery liquid-cooled plate structure was topologically optimized for different Reynolds
numbers and fluid domain volume fractions with the maximum heat exchange as the objective function.
The dimensionless mean temperature decreases with increasing Reynolds number and fluid domain volume
fraction, and the flow channel becomes more refined. Three groups with the lowest topology-optimized
average temperatures were selected for thermodynamic numerical simulation, and the maximum
temperature, temperature standard deviation and inlet/outlet differential pressure were used as the
evaluation indexes of the cooling performance of the cold plate. The results show that the topology-
optimized cold plate has excellent heat dissipation performance. Among them, the topology-optimized
structure with a Reynolds number of 125 and a volume domain fraction of 0. 6 has the best performance,
with a reduction of the maximum temperature by 3.99 °C (9.92% ), the standard deviation drop of the
temperature by 1. 62 °C (49.62% ), and the difference between the inlet and outlet pressures drop of
42.28 Pa (27.61% ) compared to that of the conventional parallel flow channel.. The optimal topology
was used to build the battery cooling module. The results show that the maximum temperature of the
battery pack is 34.39 °C, and the standard deviation of the temperature is 1.83 “C. The topology-
optimized structure of the cold plate provides a good temperature environment for the stable operation of

the battery.

Key words: battery liquid-cooled plate; structural design; topology optimization; numerical simulation
battery module

WFSEHEE: 2024 -07 - 10
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Multi-power Output Decoupling Control of New
Integrated Power System

XV Haoxuan,  LIU Chunguang,  MA Xiaojun
(Weapons and Control Department, Army Academy of Armored Forces, Beijing 100072, China)

Abstract; In order to shorten the development cycle and reduce development costs of hybrid armored
vehicles, a forward simulation model of the vehicle integrated power system was established, which
includes the vehicle dynamics module, driver module, and controlled object module. Compared with the
backward simulation model of software such as advisor, it is more in line with the actual driving process
and can be used as a basis to further establish a hardware in the loop simulation platform. The experiment
shows that the established forward simulation model reflects the real system dynamics and can support
research on component selection, topology design, parameter optimization, and energy management

strategies of the vehicle mounted integrated power system.

Key words: engine-generator, batteries, supercapacitors, simulink model
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Research Status and Hotspots Analysis for Object Detection of
Driverless Vehicles Based on Knowledge Graph

WEI Haijiao',  ZHENG Kaifeng'*, LI Pu', LIU Wei’,  ZHI Bowen', = CAO Ke'
(1. China North Vehicle Research Institute, Beijing 100072, China;
2. Inner Mongolia First Machinery Group CO. , LTD, Baotou 014032, China)

Abstract; With the continuous improvement of the intelligent level of driverless vehicles and the
increasing demand for object detection accuracy, it is necessary to systematically and comprehensively
review the research status and frontier directions in the field of object detection for driverless vehicles.
This paper utilized the knowledge graph visualization software Citespace to conduct a literature search and
analysis in the CNKI database using the keywords “object detection” and “vehicle” . The result showes
that the frontier directions of object detection for driverless vehicles mainly focus on: intelligent vehicle
technology based on artificial intelligence assistance, multi-data feature fusion technology based on deep
learning algorithms, image depth completion technology for object detection based on point cloud data,
and small object detection technology based on deep learning algorithms. Based on the analysis of
research hotspots, it is discovered through “burst terms” that enhancing the adaptability of deep learning
algorithms to low-resolution objects in complex environments, as well as lightweighting data, accelerating
computation, and improving target retrieval accuracy in autonomous driving technology based on deep

learning, are currently the forefront issues in research.

Key words; driverless vehicles; object detection; knowledge graph; multiple sensor fusion; deep

learning algorithm
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