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Research on Static Experimental Testing of the Integrated
Electromechanical Actuated Brake

WANG Yinfeng,  HU Zheng, @ ZHANG Wanhao, = PANG Huiren,
JIAN Hongchao, = HAN Ming, LAN Hai
(China North Vehicle Research Institute, Beijing 100072, China)

Abstract: In order to realize the transforming of the form of brake control of tracked vehicles to
electrification, we design an compact, direct-drive Electro-Mechanical Actuator that meets the needs of
the brake function of tracked vehicles, and the dynamic simulation of the actuator was analyzed by
ADAMS simulation, and the relevant characteristic curves and performance parameters was obtained by
simulation analysis, which preliminarily shows that the designed electro-mechanical actuator has a
reasonable structure. The dynamic simulation under the specific motor speed control strategy is carried
out, and the response characteristic curves of the main parts of electro-mechanical actuator are obtained ,

which provides a basis for the optimal design of the electro-mechanical actuator.

Key words: mechanical brake of tracked vehicle; electro-mechanical actuator; dynamic analysis
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Analysis and Research on Hydrodynamic Characteristics of
An Ultra High Speed Amphibious Vehicle

SUN Xiaoce,  SUN Xuguang,  HUANG Dongyan,  QIU Sicong, LI Zhao

( China North Vehicle Research Institute, Beijing 100072, China)

Abstract; Taking the M-shaped body of an ultra high speed amphibious vehicle as the research
object, the hydrodynamic characteristics of its high-speed gliding state on water were analyzed and
studied using computational fluid dynamics ( CFD) . The focus of this study is on the flow field,
resistance, heaving, pitching and its torque. The results show that the resistance of the vehicle
reaches its peak at a speed of around 35 km/h, and it is completely in a coasting state at a speed of
50 km/h; And its heaving and pitching characteristics indicate that the vehicle can navigate steadily
at various speeds.
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Research on Road Surface Identification Method for High
Speed Electric Drive Tracked Vehicles Based on Traction
Slip Rate Characteristics

HOU Yunlong,  GAI Jiangtao, = YUAN Yi, ZENG Gen, LI Xunming, @ MA Changjun
(China North Vehicle Research Institute, Beijing 100072, China)

Abstract; Electrically driven high-speed tracked vehicles have large mass, high speed and complex driving
conditions. There is great significance to identify the ground characteristics for its dynamic control. Based on
the traction-slip characteristics between electrically driven high-speed tracked vehicles and the ground, this
paper proposes a ground recognition method using long short-term memory neural network (LSTM) . The
vehicle longitudinal and lateral acceleration, drive force, rotation speed are obtained by collecting the driving
motor controller and inertial measurement unit during the driving process. The traction characteristics of the
vehicle in a sliding change process are recorded and screened, which are highly correlated with the ground
characteristics. Through the LSTM neural network, the feature data are classified to identify the current ground
characteristics. This method has the advantages of simple acquisition equipment, easy access to signals, and
low computility requirements. Simulation results show that the method can accurately classify the vehicle

driving state into three typical adhesion surfaces: high, medium and low.

Key words: track sliding; long short-term memory neural network ; ground; on line ground identification
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Electro-mechanical Composite Braking System Technology
for Ultra-Heavy Duty Hybrid Vehicles

FAN Jing, GOU He, XU Xiaoxi, @~ WANG Ran, YANG Xiaopeng,
(China North Vehicle Research Institute, Beijing 100072, China)

Abstract; Braking system is an important part to ensure the safety of vehicles, which directly affects the
traveling safety of vehicles. When traditional vehicles are braked at high speeds, for long periods of time
and with large braking forces, the kinetic energy of the vehicle is converted into heat energy and lost
through the brakes. For ultra-heavy hybrid vehicles, an electric braking system is added based on the
existing mechanical friction braking (i. e. , electro-mechanical composite braking system ), not only to
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ensure the braking safety, but also to realize the energy recovery, replenish the consumed energy.

Key words: hybrid; electro-mechanical compound braking
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Research on the Vertical Vibration of the Left and Right Braces
of the Integrated Transmission of a Special Vehicle

HUANG Guoliang, = ZHANG Xiaogiang, = PANG Yu, YU Chaojie, = DONG Chao
(Beijing North Vehicle Group Corporation, Beijing 100072, China)

Abstract; By using a certain type of vehicle as an experimental platform, comprehensive transmission
left and right support vertical vibration tests were carried out under typical road surfaces and typical
vehicle speeds. Typical speed vertical vibration data of the comprehensive transmission left and right
supports were obtained under several road conditions including Belgian road, undulating soil road,

washboard road, gravel road and paved road. The data provides a basis for the design of left and right
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elastic elements at the output end of the comprehensive transmission.

Key words: comprehensive transmission; vertical vibration; acceleration
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Research on Fast Matching of Rigidity and Damping of
Armored Vehicle Suspension System

TANG Zhiyong, = YANG Xu, LEI Xudong, FENG Jie, CHEN Liu
( Chongging Tiema Industrial Group Co. , Ltd. , Chongqing 400050, China)

Abstract: Currently, research on the matching of stiffness and damping in the suspension system of
wheeled armored vehicles in China mainly relies on empirical and experimental methods. This method is
time-consuming and labor-intensive, which prolongs the development cycle of armored vehicles. In order
to improve vehicle smoothness and reduce development time, this paper analyzes the influence of
suspension stiffness and damping on vehicle acceleration response based on a single wheel two degree of
freedom driving vibration model. The general calculation formulas for acceleration, suspension dynamic
deflection, and root mean square value of wheel dynamic load are derived. A mathematical model for the
optimal damping ratio of the suspension system based on driving safety and comfort is established, and the
damping ratio design of a certain type of armored vehicle suspension system is completed. The results
indicate that this method can quickly and accurately complete the matching design of suspension system
stiffness and damping, reducing the time for vehicle design and development.

Key words: amplitude frequency characteristics;  stiffness  damping;

suspension  system;

comfort; security
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Research and Application of Road Spectrum
Fatigue Life for Wheeled Vehicles

YUAN Jinping,  PAN Ting,  YANG Yuhai
(Beiben Trucks Group Co. , Ltd. , Baotou 014030, China)

Abstract; When wheeled vehicles face complex natural environments, the entire vehicle is subjected to
different loads, which usually causes fatigue strength failure of some parts and affects the performance of
wheeled vehicles. This poses many new challenges for the fatigue strength testing and analysis of modern
wheeled vehicles. This article analyzes the impact of road loads on the suspension system of wheeled
vehicles during driving, and establishes a fatigue life testing and analysis method for components based on

load spectrum collection and structural fatigue prediction, providing practical and feasible fatigue analysis

EVER 173 3

ideas and methods for wheeled vehicles in different application scenarios.

Key words: road spectrum; suspension system; fatigue; simulation
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Reliability Analysis of Vehicle Testing Based on Bayes
Successful Test Model

DONG Bingjian',  WANG Jiule’,  JIANG Ke', ZHU Weidong',  JIANG Wenjie'
(1. CATL (Shanghai) Intelligent Technology Co. , Lid. , Shanghai 200020, China;
2. Yunda Wind Power Co. , Litd, Hangzhou 310022, China)

Abstract; To solve the practical problems of high test costs, inconsistent sample sizes, long test
cycles, and inaccurate experimental data in vehicle road and durability testing, based on the
Bayes successful test formula and Lipson exchanged mathod, to analysis the difference from test
sample, reliability test, and reinforcement coefficient. to formulated the optimal sample size and
strength coefficient is proposed. A scheme for determining the reliability and sample size within a
certain confidence interval was proposed, achieving the optimal sample size solution within the set
confidence interval and reliability range. The measurement and sample size determination of

reliability indicators for durability testing on test sites or public road testing have practical guiding

significance.

Key words: road test; reliability; confidence interval; successful testing; strengthen
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Analysis and Optimization of Abnormal Steering Noise of a
Two-wheel-drive Electric Passenger car

CHEN Hui, LU Fangjun, CHENG Xiang, WU Guiyi
( Wuxi CRRC-Hofer Powertrain Co. , LTD, Wuxi 214174, China)

Abstract: In the context of national “carbon peaking and carbon neutrality” , electric vehicles are the
future of automobiles. Differential is an important part of the automotive steering system, and its NVH
performance directly affects the driving quality of the whole vehicle. When doing a lemniscate steering,
noise was encountered in the test. To address the problem, sensors were arranged on the brackets of half-
shafts on both sides and the accessories of the bearing housing of the electric drive. Vibration and noise
signals were collected, then characteristics of those data were analyzed in the time domain as well as some
audio data. Combined with evaluation during subjective driving, the instantaneous shock of the vibration
acceleration of the electric drive differential are obvious, and the amplitude of vibration of the differential
bearing housing is the largest. Tests were carried out to reproduce some failure in the electric driving
assembly. Finally, locking the electric differential was found to be the main cause of the noise during
lemniscate steering. Optimization strategy was formulated and bench test and vehicle verification were

completed, which successfully solved this engineering problem.

Key words:; steering differential whine; planetary gears; half-shaft gears; one slotted axis; gasket;

metal friction sound
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Research on Intelligent Power Supply and Distribution
Technology for Special Equipment Vehicles

ZHU Ruiping',  YANG Chunfeng’
(1. The First Military Representative Office of the Air Force stationed in Beijing, Beijing 100854, China;
2. The 15th Research Institute of China Electronics Technology Group Corporation, Beijing 100083, China)

Abstract; With the development of information technology, weapons and equipment have increasingly
high requirements for automation and intelligence. As the power source of special equipment vehicles, the
power supply and distribution system plays an important role in the automation and intelligence level of
weapons and equipment. This article introduces the current situation and development trends of special
equipment vehicle supply and distribution technology, and proposes an intelligent power supply and
distribution implementation method based on CAN bus, which improves the intelligence and automation

level of special equipment vehicles.

Key words: special equipment vehicles; intelligence; power supply and distribution
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