/= N ISSN1671-7988
B;é@%f:bil*%?% EE'jJ‘ CN 61-1394/TH

SEEEN;S FE R EBIRED EFANSYSHATIASHESTORAS S
;‘iﬁ;ﬁﬁ%@iﬁm FHRDERB AR AR
%25&&%&“&75% P;itls gl BT ANSY SRS SRR 1
%ﬂ?g*ﬁ%guﬁﬁ;‘gﬁng% N HERSFIERO R
LED?I:\IQRQ,‘E?;? fiﬁ&ﬂg B4R BT S 5

www.aenauto.com

ISSN1671-7988

LI =5 gavs 0E1E
9771671798244 FERRTS /'E'\%400-EH

= B




LY o u u

W — — v,
IM*JI‘ H X
AUTOMOBILE APPLIED TECHNOLOGY CONTENTS

%49% FE1H3 202451815H

#ﬁﬁg; \/_"$

G B, B9 2 A EEL R B0 J AT S A AT v eveereereeeneemeeneeae e EAM, B, RAT (1)
ESR S S =R e k2 SR VN EZ2 S UTE AW 53 o SRR LRI E RS IO, B84, TR, XK, X (7)
B L B R BRI B R JT T - veveereereeeneeneeneeeeise it ere e BHE. B R, 2EE (13)
DUDR A1 2] 25 AL RE AL AT - veeveereereeeeereereeneeee it 2AE, B i (17)
T B A R TE) ) L AL TR S AT o veveereeseemmeneeeseen e ettt I 8%, B (21)
U TS RS BT RT AL AL < eoeeeeereeereeereeeseeeeeecee e, F B, YR, E B (27)

FETF PC—Crash B A4 1Y 22 A=l 2F iR BT 9%

................................................ % {/j_\’ 3{'(4:}:'1’){4, %7’}6‘*’, Jﬂn/fg /ﬁ'fl)ﬁ- 9?-4}”2, g{{ 1 (32)
BEEFBERE
%ﬂ:fﬁﬁﬁﬁ(mﬂ@%ﬁﬁf jﬁ%%‘ggﬁ?”fﬁjﬁ}]ﬁﬁ ............................................................ ,h‘;.k }i #_,7]‘( ( 39 )
i%lﬂ%fcéﬁ?ﬁi&ﬁﬁi’i .................................... AL §E|7 7k s /ﬂi ] ;g Q i;§ v }1% ¥ M ( 46 )
BT ADASTF AR A LDWBL T BT «oeeeemmemmreesmmmmmmeennnnne B ok, EE%, T M, K #, BER (51)
e RS R PRI R OB 45 H T B RITHE BEAIEAL, - eevevmmmmmeeeremmmmem et et mEE, NtE (57)
itHis
HEFIMENSCA- TSR 7% B AR EUE T RV 2 FBRPALRIFSE - oooveeeereeenenniine FRESK, FARE (62)
%?ANSYSE@kﬁ]MﬁF%ﬁﬁgéﬁ*@lﬁlfﬁ*ﬁﬁﬁ*ﬁ ............................................................... 'i!f‘ Hﬁ' ( 71 )
%?Vﬂﬁ?’ifﬁiﬁﬁ@FSAE%iﬁ%ﬁ]ﬁ%}FZi ................................................ ﬂi%’}/,‘.*’ kS %r‘sﬂ‘ , Z—}-‘ Sz ( 75 )
ST RO AR EL TR 40 R S B VERFFST oo MFIE, TAOVF, EmAZ, R4, BBk (81)
Wﬂél/tbljj ﬁ%{&)&j—‘ﬂﬂﬁ%éﬁﬁﬁ ........................................................... ff/ffﬁ ﬁ]%&% IR 3% ST ( 86 )
gﬂhi%ﬂ%%mﬂ_%%ﬁﬁ ﬁ:}*}‘&ﬁt/ﬂ:y\lﬁ ................................................ ? 4'% , ’E‘S:‘Tﬂé{, i;x,lé ( 91 )
_ﬁ: @zjj/{ilg_ﬁ:‘rg‘fé{mliggﬁm;ﬁ ............................................. g{"r ;)rl’ pglz }iﬂ;’?@ , ?IJ’H . B & iy ( 95 )
Wﬁﬁ;{:ﬂ‘;ﬂﬁéﬁﬁu@%glriﬁﬁ% ............................................. gj =, 2'33 z'ﬁ % , ,% Jf%b , %ﬂ]g& , 'H:%L% ( 99 )

AN AT B GEHIFERESIHT +eeeervvreeeessnrreeesnitte e sttt e et FiBRE, T, HEsk (106)



e . 0 >
AL SCH $49% S8 2024415150 H &

ol s w4 8 G 6 <5 < TR R PP RTTCTPPPPPRREER SR A, RHEEHE, ZX4, E OB, T4, & & (111)
FF ABS+ESCIR A 3 J1 i 4= sh R K -+ koFH, MAK, B &, MR, T4k, k&AM (116)
FF ASAM MCDARERIECURRE WL R GEFFE GUTT vveevrreeeeremmmmneneenns kb, Mphdr, 2 F, 3 i@ (122)

Mg

BT ANSYSHYAE T | JESCRBAT FRICIHT oveeereermmeemnrsmnnennneens B, @A, B8R, KXF, & H(127)
HET ADAMSHI A ST 5 B2 BB ELIGHAL, -+ vevevereeesmeeeneoeeneienieeee e A, HEA (131)
TR 75 2 BRI IS DT A TSN <+ eveeveereenesseeeeeneane e it Faa R (136)
T BRI (2 28 B R BT IS HEREIITE v eevveveereereeeesre oo e EX (141)
AR I T T L - vvvvevereereeeeseeeesessesesie ettt KFE (146)
AT |G 4 ST o3 B E 1 v veveeeeseeresesesesetee et ettt s sse ettt ettt 2 B (153)
TZ - #8
ST IE TR I L ETE B TIFIE - verververeereeneenesnesnesneeeeene e TF 4, K, R (158)
BRI A B A U H BV A AT B «ooeeeeeeees o4, Klath, xEE, KM, BEAZE (162)
AISiTOMNMaZE T A AL TR I oeeeeeereseseessseeneininns W%, BN, BEE, T oM, T£4 (167)
REHE
R PRI Y 2 AR S RS HE A AT oo veemeereeeneeneeneeiee e eneene e, WA, R, KT (172)
FHEFRYS A 723 U FI] - veveeereeeeseereeseseeseneese ettt 25 (178)
ST E BT A B BE TR A A A AT o oveevereereeene oo ® ox, msE (183)
B B AL M PR R B S SRR —— LAV 1 T i 0BT S P R o ) -+ RAEIR, & # (183)
HTRE A BARIPME AT AA B IR I EEEARIIHT «ovveeereermremmmemnenneeee 7 &, @, BEE (193)
TP ] B P A IR B FIFGE <o veeeeeeeeeeeseemmonnesneeene i HO4E, FhA, Euw (197)
—EERS
BB B T FE AT IR T] +vevereeeeseseseseetes e e sttt s ettt M=
CHRHESZFFEARY FERII T - vevereeresereeses ettt ettt ettt ettt H=
B PG5 B PRI TE ST AT BN ] vvevevesereeses e et st ettt ettt HE

HATFIEARSEL: CN 61-1394/TH * 1976 * s * 16 * 201 * zh * P * ¥ 20 * 1000 * 38 * 20241



AUTOMOBILE APPLIED TECHNOLOGY
VOLUME49 ISSUET JANUARY15 2024 CONTENTS

New Energy Vehicle

Analysis of the Layout Architecture of the Electric Drive Assembly in the front Compartment of Battery Electric Vehicle
....................................................................................... WANG Renkun, SHI Jianwei, SONG Longfei (1)
Analysis on Insulation Characteristics and Insulation Protection Scheme of Hydrogen Fuel Cell
...................................................... WANG Bo, LI Jianzheng, HE Yanying, WU Guangquan, ZHAN Wenfeng (7)
Conversion of Leakage Rate and Test Method of Power Battery Direct Cooling Plate
............................................................................................. LIANG Fengtao, LV Xin, WU Zhiliang (13)
Analysis of Acceleration Performance Optimization on Four-wheel Drive Battery Electric Vehicle -+---- WU Shengyu, GU Jin (17)
Analysis on Temperature Estimation for Battery Pack Base on Reduced Order Model -+---+ WANG Qiang, GONG Yizhao (21)
The New Energy Heavy Truck Power Change Mode Commercial Analysis under the Background of "Double Carbon”
................................................................................................ HUANG Wei, SHI Guangbao, LI Xin (27)
Research on Multiple-vehicle Collision Accident Reconstruction Based on PC-Crash Software

--------------------- LI Jian, ZHANG Shifan, Y1 Xianzhong, YI Jun, LIU Hangming, HE Yuxian,WU Jiwei, ZHANG Zuo (32)

Intelligent Connected Vehicle

Research on Intelligent Vehicle Assisted Driving Control Based on Model Prediction «-----+-+ LIN Changbo, XU Enyong (39)
Design and Development of Vehicle Cyber Security Technology

--------------------------------------------- ZHAO Nengqing, ZHANG Xiaobo, LIU Qin, XIA Zigiang, LUO Wei, HU Yang (46)
LDW Design and Test Based on ADAS Development Process

......................................................... XIAO Xiao, WANG Shanling, DING Yang’ CHEN Lin’ XUE Jialiang (51)
Connected Vehicle Exit Ramp Control and Speed Optimization in Vehicle-road Coordinative Environment

.................................................................................................................. XU JlaXln, LIU Ylmlng (57)

Design and Research

Research on Multi-objective Optimization of Production Line Balance Considering Man-Machine Coefficient Based on
Improved NSGA-TT ALGOTItHIM «+++++++++sssseseereesetratrrtttiitiiiiii QIU Guobin, LI Chaotao (62)
Structural Design and Modal Analysis of Engine Exhaust Manifolds Based on ANSYS «+-receeereereeecceeenees XU Xin (71)
The Development of the Transmission System of FSAE Racing Car Based on V-shaped Development Model
.......................................................................................... ZHANG Zhilin, WANG Jiafu, LI Guoxing (75)
Research of Vehicle's Passing Capacity to the Step Road Based on Mathematical Modeling and Simulation Analysis
--------------------------------------------- CHEN Yanting, DING Xiaoyu, WANG Pengcheng, SU Huayang, YAO Wubing (81)
Development of Low-cost Hydraulic System for Two Speed Hybrid Transmission
.................................................................................... LIANG Dongwei, YANG Yixiao, CHI Hanwen (86)
Fault Analysis and Optimization Verification of the Flip Motor Relay in Cab ------ LI Wei, YUE Zongxu, WANG Hanfeng (91)
Research on an Operating Safety Test System of Electric Vehicle

..................................................................... ZHANG Guangxian, DI Jianhui, LI Wenyuan, GU Zhanxun (95)
Research on Compatibility of Friction Noise of Interior Materials

............................................................ PENG Yun, LI Donggiang, YAN Zi, ZHU Xianglin, REN Xiaokang (99)
Energy Consumption Analysis of Transmission Actuating System --++-+ ZHENG Haibing, WANG Zhonghua, YANG Shixian (106)
Related Calculation of Secondary Stiffness of Plate Spring with Sub-spring Placement



AUTOMOBILE APPLIED TECHNOLOGY
VOLUME49 ISSUET JANUARY15 2024 CONTENTS

--------------------------------------- GU Youquan, ZHANG Paipai, HEI Daquan, ZHUANG Xiao, LIU Ziming, LI Quan (111)
Development and Application of Braking System of Hybrid Commercial Vehicle Based on ABS+ESC
"""""""""""""""""""" ZHANG Jing, ZHAO Huiyong, MA Jie, REN Pengju, WANG Weiguang, ZHANG Chunyan (116)
Research and Design of ECU Data Monitoring System Based on ASAM MCD Standards
........................................................................... MA Guangwei, YANG Jinxin, CHENG Lu, LIU Tong (122)

Testing and Experiment
Finite Element Analysis of Traction Seat Legs Based on ANSYS
................................................... CHEN Liuqing’ GAO Weisheng’ YAN Tingyu’ ZHANG Wenyan’ AN Ke (127)

Simulation and Optimization of Alignment Parameters of the Non-independent Rear Suspension Based on ADAMS

................................................................................................... LI ZhaOmng, WENG Jiansheng (131)

Analysis and Solution of Fatigue Durability Problem of a Vehicle Engine Hood «-«+-rsxeereerereeeeees QIAO Junxian (136)
Research on Fatigue Performance of Front Bumper of Light Truck Cab Based on Simulation and Test ------ NIE Wenwu (141)
Modeling and Simulation of Flat Brake Test Bench «««+++«++sssessssseeesusmsaiiriiiiriiiii ZHANG Zihao (146)
Calculation Method for the Barycenter Position of Semitrailer Traction Traing «-«-«-ccororoereserereeeeeceeees LIU Yong (153)

Process - Materials

Developmental Research of Monoblock Instrument for Driving Suitability Test «---- HE Ziqin, LIU Shanshan, JIA Bingshuo (158)
Optimization Simulation of Lightweight U-shaped Dump Container Based on New Material Application
...................................................... ZHENG Quan’ ZHU Hengwei, LIU Haomi’ OU LiZhOu, WEN Donghui (162)
Application of AISi10MnMg in Vehicle Body Lightweight

...................................................... YANG HOngZhi, YIN Xiaowen’ SU Yanfang’ WANG Shuo’ YU Meijuan (167)

Automobile Education

Analysis of Countermeasures for the Ideological and Political Classroom Construction of Intelligent Connected Vehicle
Technology .............................................................................. QU Yatlng, JIA Deshun’ ZHANG Pengh (172)
Application of Boost Theory in the Teaching of Theoretical Mechanics =« «-«xxsrrrrererrereraerereeeeeen. JI Jingfang (178)
Training Talents Mode of Technical Detection of New Energy Vehicles Based on International Qualification Certification
......................................................................................................... ZHANG Li, CHENG Haiyan (183)
Research on the Ideology and Politics Reform and Practice of Professional Courses in Higher Vocational Colleges in the
New Era —Taking the Quality Analysis and Control of Automobile Manufacturing Course as an Example
.................................................................................................................. ZHAO Juanni, QI Jing (188)
Analysis on the Implementation Path of Undergraduate Talent Training in New Energy Vehicle Technology Major
.......................................................................................... FANG Lel, GAO Xiaomei’ ZHAO Yqua (193)
Research on the Application of Project Teaching Method in the Course of Fundamentals of Automotive Machinery

....................................................................................... GUI Juan’ LUO Zhonghul, ZHENG Jlmlng (197)

Advertising Index
Shaanx1 Automobile GI'Ollp Commercial Vehjcle Company lelted ...................................................... lnSlde f['Ol’lt cover
Cau fOI' Papers fOI' Automobile Apphed Technology ..................................................................... 1n51de baCk cover

Shaanxi Intelligent and Connected Vehicle Research Institute Company Limited «««+ececeeeeeereeereererseiereeneieeeeeee.. back cover



PR o9 & REMIEXIS
HiRAERAE

— Rl P
YAGITE IV
COMPANY PROFILE

BRPAES REMEX S E R RBTA IR (BFEREE ) B
I F20205F7 8, B—RE M REMECIE R EERSE
TuEpIFE T R REHR AR, R KRAFRAS AT
E, LUSETINERBRAEME, BT EREMEX
RERTHRAR N TSER A, SR & I IAIE
BaEsil, . SRS E R RO LSS ARSS L,
MRk & B BB S L R R BT RS

A% Azt INIE
RSB ER SRR AT AT A, 7 RERRRAR T ISR RSB

BRI B RER A B R A, 26 BB R EIMAE L= B REMENS
RENHEFRERL I (BHIHES ™ o EEEREXWE ABRSERNEREETE

AR, %?lkﬁﬁlﬂlﬂﬁtlklfﬂ:é‘,hg)ﬁkfﬁ SHEMBES S
TAZMIAARS
1 SRR B S R R A
2. BEEBWRAEIMEEF & WitiRS
A LI R I R B R i AR SS
EEERSE SRR AR E RS R AL SE MRS

B2 EEXIAE BEFRSU. OBUM @, A&E
BEMBECSERIE T A REEN, NEFR
HES RN BZRAER LS fE3EAR
RFTZo

1. B BEMBSS =N R &
BREMECSF e AR EE
3 HEE SR AR S RE S

AL {Y

PR 2 B BXTE [P0 55 BE B S 5 ATUEL, A BRI AR
R ERMEER. SR Tt RAE T, T8
HEEREMBCSER R,

LU e
( BERR/ RS AERE fealn &5
BREWAIRISEHE B EBRIT— AL LIRS R, FRTLHS
5VEEAR/EER DS ENERERS RIS BEESHT RATRS T, MHEE R0
ZANRISHE PRE AV AR R,

& NEELE : BrAERARFTX RSB X ECIRFEIKETE

1IN I AT N~ TN AIMY L O

§H D 8"V WX

=r.

Nindayayauny

NSl | Ta\nn

St ] o\ BYT3I L T N



