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Research on Power Consumption of Tracked Vehicle Driving System

ZHANG Lijie,  TAN Hongwei,  SUI Jiazheng,  FENG Zhanzong,
YIN Yunbao,  LONG Zhenxin,  QIN Bonan
( China North Vehicle Research Institute, Beijing 100072, China)

Abstract; In the context of the development of high-speed tracked vehicle mobility, in response to the
current problems of low power transmission power consumption, unclear power loss mechanism, and
inapplicability of existing theoretical methods in the tracked vehicle driving system, this paper conducted
research on the power loss model of the high-speed tracked vehicle driving system, explored the power loss
mechanism of the driving system, and revealed the influencing factors of power loss under high-speed and
heavy load conditions. A multidimensional analysis and calculation model of power consumption of the
driving system (speed, load, etc. ) was further established, and a power consumption model experiment
was conducted for verification. The results show that the estimated error is less than 10%. This study has
achieved a transformation of the power consumption of tracked vehicle driving systems from empirical data
estimation to analytical model calculation, further consolidating the theoretical foundation of tracked vehicle

engineering and promoting the continuous development of overall tracked vehicle technology.

Key words: Tracked vehicle; Driving system; Power consumption; Computational model
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Abstract; This paper investigates the effects and mechanisms of adding a restrictor to the outlet of a
straight plate heat exchanger on the performance of an automobile thermal management system.
Experimental data analysis shows that adding a restrictor can independently control the evaporating

pressure of air conditioning and battery cooling, meeting different temperature requirements.
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Abstract; In order to improve the accuracy and speed of monitoring, a calibration method based on
digital twin is proposed. The finite element model of the motor is constructed and reduced, the thermal
twin model based on deep learning and singular value decomposition is built, and the offline and online
calibration, the mapping and interaction of the virtual and real space are completed, which ensures the

update and accuracy of the digital twin after the actual state of the physical entity changes.
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MATLAB-based Simulation of Energy Consumption of
Pure Electric Commercial Vehicle

ZHANG Qi
(Shanxi Fast Santroll Electric Drive System Co. , Ltd. , Xian 712046, China)

Abstract; An energy consumption simulation calculation method is introduced to determine whether a
pure electric commercial vehicle running on a fixed line can achieve a state of zero or less power
consumption through kinetic energy recovery, and to select a more suitable permanent magnet motor for
the current fixed line through this energy consumption simulation calculation method. In this paper, three
PM motors used in different heavy-duty commercial vehicles in the market are selected to verify the
influence of different PM motors on the energy consumption of the vehicle through simulation, and select
the most suitable PM motor for the current route, and the results show that the energy consumption

simulation method can help us to select a more suitable motor.

Key words: energy consumption simulation; heavy commercial vehicle; pure electric vehicle;

electric motor
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Reliability Test Loading Study of Transmission System for
Wheeled Armored Vehicles in Bench Test

WANG Qingfeng,  ZHANG Ximing, Bl Yanbao, = BAI Yan, @ WANG Mingcheng
(China North Vehicle Research Institute, Beijing 100072, China)

Abstract; In order to make the transmission system of the special wheeled vehicle bench test more in
line with the actual use of the vehicle, the transmission system bench test method based on real vehicle
load data is proposed. The vehicle speed and wheelside load distribution characteristics of the special
wheeled vehicle in six areas/conditions were analyzed, and the torque, vehicle speed-running time ratio
characteristics were obtained; based on the rotational counting method, the damages of the special
wheeled vehicle in six areas/conditions were analyzed; and then, with reference to the real-vehicle test
rotation speed — Torque distribution, based on the principle of damage equivalence between the bench
test and the real vehicle, the loading conditions of the drive train bench test are obtained, which provides

an important support for the system reliability bench test.

Key words: transmission system; load spectrum; reliability; wheeled armored vehicles
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E T 2024 i C-NCAP [ETH 100 % E & Rl 14 &
RAER Q3 BRAME S

t® #, wAaF, i
(HPRBRCER R (TR ARV, T 300300)

# E. @idNf 35 4> C-NCAP 2024 Ji 1E [ii 100% B 5 W B2 B mf 1 06 P Q3 A1 TR UE A5 403 T, X sy
T AEZER RNRJLERER 2207 . ANEJLEER L2 F Q3 AL EFBAERE. 2551 F£W. C-
NCAP 2024 Ji 5 2021 JRAf L, Q3 AR RIEAR 11.5% , H LT AIERE > RN 5, AR4EET Q3
AT R 5 IZ LM T3 OLC BHAAHIE, AL B UM 47850 5w, /N SUV V-5 7 R AL
fi%; Q3 NG 71248 (-3 759 00 SR i TR0 M 2056 s L2225y 0T Q3 AN 15505 K 88.5% , H
%R 5 £, ISOFIX 28%¢3& 720 Q3 IRATF-HI15 50 RAUN 60. 7% , FHofhF-388 F 28 2 24 7 SN - 35945 45
ZH78.9%.

K#iFE: Q3 fBA; C-NCAP; 184, hESNr; JLEMERK

RESHES: U467.1 MERFRIRAE: A

Injury Analysis of Q3 Dummy in Frontal 100 % Overlap Rigid
Barrier Impact Based on C-NCAP 2024

XU Zhe,  GAO Guanyu, LIU Cancan
(CATARC Automotive Test Center (Tianjin) Co. Ltd. , Tianjin 300300, China)

Abstract: Through statistical analysis of the injury data of Q3 dummies in 35 C-NCAP 2024 100%
frontal overlap rigid barrier crash tests, the injury conditions and causes of Q3 dummies in different
vehicle models, different child restraint system installation directions and different child restraint system
installation methods were compared and analyzed. The results showed that; C-NCAP 2024 version
compared to C-NCAP 2021 version, the average score rate of Q3 dummy decreased by 11. 5% , and the
score rate of head and chest decreased significantly; The average score rate of Q3 dummy under different
models is negatively correlated with the average OLC of this model. The average score rate of A and B
sedans is higher, while the average score rate of medium and small SUV is lower. The average score rate
of Q3 Dummies slightly higher with a backward installation than with a forward installation; The average
score rate of )3 dummies for seat belt installation was 88. 5% , and the number of uses accounted for the
largest proportion, the average score rate of ISOFIX installation was only 60. 7% , and the average score

rate of other semi-universal installation methods was 78. 9% .

Key words: Q3 Dummy; C-NCAP; scoring rate; injury analysis; child restraint system
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Research on Fatigue Life Influencing Factors of Oil-gas Spring
Connecting Pins and Ball Bearings

ZHANG Xu' ZHANG Chunsheng',,  ZHAO Taoshuo', WU Yufeng', = YUAN Ye’
(1. China North Vehicle Research Institute, Beijing 100072 ;
2. Power Machinery and Vehicular Engineering Institute, Zhejiang University, Hangzhou 310027, China)

Abstract: A finite element model of the connecting parts of oil — gas springs was established, and the
conventional working condition load boundary of the connecting pin was obtained by the dynamic
performance test bench of oil and gas springs. For the fatigue life of connecting pins and ball bearings,
finite element calculation analyses were carried out from the design parameters of pin diameter, material
yield strength and operating parameters of maximum load, respectively. Finally, a sensitivity analysis of
the three influencing factors was carried out based on the orthogonal test method. The results show that
the fatigue life of connecting pin and ball bearing is positively correlated with pin diameter and material
yield strength, and negatively correlated with maximum load, and the sensitivity of fatigue life to the three

influencing factors is maximum load > pin diameter > material yield strength.

Key words: oil-gas spring; connecting pins; ball bearings; fatigue life
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Research on the Design and Manufacturing of Internal
Gears with Multi Tooth Meshing

TANG Pei,  WANG Le, JIA Shuang, MAO Run
(China North Vehicle Research Institute, Beijing 100072, China)

Abstract: This article proposes a design and manufacturing method for internal meshing gears, the
contact areas of the gears are located at the tooth tip above the pitch circle, the number of teeth in contact
at the same time can reach 7 or more. Based on differential geometry and gear meshing principles, the
equation for the tooth profile curves of the internal meshing gears are established; Based on Archimedes”
theory of helical surfaces, a design method for external gear rolling cutters been established ; Based on the
principle of generating machining, a design method for internal gear hobbing cutters been established;
Simulations were conducted on gear rolling and gear hobbing to verify the correctness of tool design and
machining methods; Furthermore, the cutters and gear samples were manufactured; By comparing the
theoretical tooth profile with the sample tooth profile obtained through measurement, the correctness and

machinability of the gear were verified, laying a theoretical foundation for the engineering application.

Key words: Multi tooth contact; Internal meshing gears; Tool design; Gear machining
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ET SLM H AR B2k BB RE X
TZHENHR

(P EFE T e 1280050, kst 100072)

W OE: EXBOUAEHOR (Selective Laser Melting, fajFx SLM) &—F i T &8 M HE R EAR, BRI O
BN E IR I 4 B R A TR Ak, &AM MR UK, Rk RS T BERPS M. SLM AR 1E
AN AT ZR A A A BT il 7 B MR L3, ARSI S B AR e 1 BB R o B AR, T T 2 RIE R AR
gEF e SLM BUE H i SR, By TS e MpE . AR B R Ak B A R AR T RE AR R R B AR A, B
TR AR 0 R A BRI T A — R AR IR R v ) R AL i, FERUEREG P, T RLSEEG T 54% ROV, HLARR
FERIRITIUAIE N 8. 1% , FoA WAl TAR T 2R n 4k, w12 B R Bk il i B e st B s e ot iR ) A s
fhekzE A .

KIE: R, Pl BRI AR

hE %S U463.33 XERFRIZAD: A

Research on the Rapid Trial Production Process of Suspension
Arm Based on SLM Technology

ZHAO Mengying, = WEI Pengyi, LV Zhihong, @ WANG Wei, @ ZHAO Song, LIU Bo
(Process Trial Production Department, China North Vehicle Research Institute, Beijing 100072, China)

Abstract: Selective Laser Melting (SLM) is a technology used in the manufacturing of metal additives.
It uses laser to sinter and melt metal powders in specific areas layer by layer, and then rapidly cools and
solidifies to form, continuously accumulating to obtain the target product. SLM technology has great
advantages in the forming and manufacturing of small batches of complex components. This article focuses
on the rapid trial production of suspension device cross arms, analyzes the characteristics and problems of
multi-directional irregular complex structural components in SLM forming, and establishes a force
transmission structure model. Based on the logical functions of the suspension device and the constraints
of the cross arm itself, a re optimization method for cross arm variable density lattice filling and integrated
additive manufacturing is proposed. In the forming test, nearly 54% weight reduction can be achieved,
and the design redundancy of mechanical strength can be increased by 8.1% . This fully verifies the
feasibility of this process method, and preliminarily shows the potential of additive manufacturing

suspension device cross arms in rapid trial production and lightweight improvement.

Key words: cross arm; rapid prototyping; selective laser melting technology
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W OE: AR PR R B R oe S S AR ERTRE s — R, BT M T
STM32 A4 AT X i) 45 E B A7 i A e, 20 A B L USB 422 U i+ CH378 A% .0 it 47 USB = HLME B &5, LU
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FESHES: U463.6 XERARIZAD: A

Design of Bi-directionally Operable Data Storage
Module Based on STM32

LIU Huifeng, = WAN Li, ZHANG Janyu
(Unit 63966 of PLA, Beijing 100072, China)

Abstract: In order to effectively solved the existing armored special vehicle information control unit
occupies a large space, transmission function single and other problems, designed a STM32-based bi-
directionally operable data storage module. The module uses the USB interface chip CH378 as the core
for USB master-slave information transmission, and the STM32F103 as the core processor to build the
master control system; a master and slave mode switching circuit was designed to realize the automatic
switching of the modules virtual disk working mode and external USB storage device working mode. By
testing each working mode of the module, the feasibility and reliability of the module function is verified.
The module is small in size and easy to operate, which provides convenience for the application and

maintenance of the test data transmission system of armored special vehicles.

Key words: data transfer; virtual disk technology; STM32; USB interface chip

5 176 3]

BALAE B R, B izt
BACH i AR BT, FRER
AR AERIE S ) AT A ERHT R E A E B,
FAR AR L B REI R A AR AR, ey
RN 2 (SRR S g N B LT EYSR Ul LS EN
DEZ—, T MRk H R 420 D04 it A i R 4
KIERL, ILDIBER R AR R A
R B AR I RE K. AR ST FH R b A=

IFm A 2024 -09 - 13

PRI A i 2R G SR A L) USB B 3 11/
IR MR ORGSR R IR W
B I ARMEREBAR, T AR Hbulh 2 SR o 5
R AR, BT AR B P BT DR B R B AT
DI RER) BT L AR, DIRER S B 4 5
Hotr s ocIC R S T [F) — B A, X 45 7= Al O 2
P RAE. BRI, BUA R BRI A A
il B ICAFAE N TR R -

EFE®IAT: XIEE (1965 -), F, Wid:, ERYTRIN, FFFET5E N T .
BIRAEE: JTm (1979 -), &, Wik, TR, HF5E07 R T,



58 - A AR 2024 4F

(1) Bz HRE S AL . Bl 77 il m] 518 22
SRR

AT 5 H R i i L P AR B Tk
{EPINIS AN I W W 14 €1 i W N1 S R
B A AT BRI K ANTR] 3 s R 242 il
ICHIE BATRERE ) . Bl iR | Bl HAR
etk EHEERERARALER T, HHER
P SR IT B A AR B S HLRE AN, KA ik
A AR 28 S R AR R AL

(2) frffdi =R, R DiRe f—

A (B A7t D RE BTS2 I T B0 AR
BRI AL R R R AL BRAEAH B . 48 4
fr ' Z 1A B AN — SRR, AT o5 AR ) PCB
WA, A BT D R 1 S B4 )
2R HEA B Em e —, —B{UEA
MHLBE 55 LA TR e, MELDR B =
AP, AETESMEL.

(3) BB A E, X LLIT JE IF 17 00 1k
it

A B9 USB %udli (& AR S 7 AL & USB 4% 1
A BSOS I ELE A LA P RE
RS S 7 oL BT € 2 o L BTy e L
TE[F]— PCB R AR b, A B IhRES )™ M Zhfig)
AEATHAGHIRC R, PR L BT 4
124 B4 T 2 et PR LAY (9 45 4 B TE B 28 PR AN
B, RSB RAIIRE, AFIT R

g, AEUOIE R

2O P DO E el s R E B B € i
M ARGATAE R B 5 A, ARSCBH T — Rl T
STM32 1y n] X i) 5 /1 R A7 A Bk, 50 B R 400 1k
SRR TR R A USB B shA7- il B 45 T/
X, SHMARGHN HEZEE R, 2R
AR R 35 VIR (R A B3 S i B M 58 h
i ve/milpan

1 R 2t

HLTF STM32 (14 ] X0 [k #5 A RCH A A Bl v
JRREERE | USB $E LI | f7AE DI RERLL . SPT # 1
RO TR AL Horp, AL TR A B
RLIREATUENE, R GE AR BEA [ bm v A i
Ji, ZAFAGE STM32 F#8 Fr fElL AL i + 3.3V,
USB S it e ok +3.3V fl + 1.8V 48
Rk EESI B STM32 /N TAE R S8, A5 A N Y
SEATFRL . I A . IR R B S USB %
MFER i USB 4% 115 USB #2 I R, E25E
Ji USB BRLAY RS, SCBL USB FALak USB ShEp
PR Z AR TEIN; F7EAE D RERCH 320 T 508
Flash 7P 2RE, Flash 77 4% 20K SPT 3 1R E
MR T A% s SPT 45 D RTHGE o 4005 B
SPI i PR A% 1 SO 3 SR £ 28 48 63k 19 552 IR S0
KRWSESWSYEN P SR

AR R

Azl E Bl R ARG
USB
AL
Bl

O | UsBzrrisse FEEIRERIS S Il | sern
USB
e t T
Bl
LB

USBAE st

1 FREEARHERRE

BEPTARRS, ARIGSNERIEATT A0 E VL.
HUBEEC. AT, 3200 XU A A4 S0 A7 A
B BANE USB 77 st & TARRE, X TAER K
MSCBUEE N . ARG SMERY USB 2% 3l 77 i 5L %
P, SRRz LB Ak HeRsid R &

GeN B [ FRE Y fE 8% 58 il USB Mass Storage
Device B L HHEAFYML . P& R P L
K FAT32 SR GEUML, ATTREE X 145 USB #
BIFEAE A HEAT SO ST . SIS | RGBS AF
AR



543

RUBEEAE, SET STM32 1) Wi B M B A B i .59 -

MM, 32T R ] A ) B A A A
PIH—A~ USB K75 it fE il % 75, 1% 45 LA USB
Mass Storage il tH PSRy FEAil, AN 58 e 2. @
WAEDIRE. Iz &S FUILRGEE, [
PLAE £ RifE USB Mass Storage £& i HIpSC i 75 (1 1D |
WRARIRTTESHUE R, BAERGAFAN T
ID MFF A% R G &I IR, FEakir A
WriZ R G0k & e B AR ifE USB i 4, &R R
TE_EAIHLRGE AR R o — R At &, 58
A5 ML ER G B T

2 ARGt

2.1 EIERR

EREMRBAE BT 2 Fros, RS R ki
STM32F103 %1 &t 5 HLH f) STM32F103ZET6, %
LB R R,

PP L . 2R MR R iR G e AR, vl G
B SRR Ik R A A . TR A AR iR
STM32 Z51.t5 H % ¥Rk 8MHz f) DSX321G, 4k
HLZ A 12pF.

U2

AR RSO T AT SRR AL X
SHRBEE AL, TSR /ME P s (8] NRST 5] 42 5
TNERE B b, ANEGE SRR, R
FHIT e %t 09005 - MAXB803. MAXS803 42 vt Jr,s
Triwt s, 2 FhidBE R, 78 VCC Kk
A Gy, LR RBESHE ). NRST 5]
[ S T RE R UEAR T K VIL (0.8V) LAF,
A REfRIE STM32 & A7, T g Zh Ak v e AR T2
LA e B, o o s 0.3V L, IR
F 0. 8V.

P N R R SWD H:, SWD
Hifs B /b 2 12k (SWCLK A1 SWDIO)  gtrl LA R
D, ARV [R] f PR P AR 2k
4% Wl 2% NJTRST, SWCLK, GND, SWDIO
VCC3.3V. HFEMHE O FRMRMERL, i
TP, Gk, AHILE JTAG #:00F, R
Hb FRARASE R 14 25 1]

BOOT Hi . hTHitk=s AR, BT LB K
BOOTO #1 BOOT! Ji 76 A Y4 £ |-, 38 ik 4 il g
%, B A H i A T

c2s
H NSs1 | PAI/USART2 RTS/ADCI23 INI/TIMS_CH2/TIM2 CH2 -
W= e | PAS/SPI1_SCK/DAC_OUT2/ADCI2_INS PEO/TIM4_ETR/FSMC_NBLO —
o . PAG/SPII_MISO/TIMS_BKIN/ADCI2_IN6/TIM3_CH1 PEI/FSMC NBL1 M
3 B ) | = | PA7/SPII_MOSUTIMS_CHIN/ADC12_IN7/TIM3_CH2 PE2/TRACECK/FSMC_A23 —=
vee 3vl vee IIIIGND = PAO/USARTI_TX/TIMI_TX/TIM1_CH2 PE3/TRACEDOFSMC_A19 —
& = PAIO/USARTI RX/TIMI_CH3 PE4/TRACEDI/FSMC_A20 —
& — PA11/USART1_CTS/CANRX/TIMI_CH4/USBDM PES/TRACED2/FSMC_A21 ——
i o D PA12/USARTI_RTS/CANTX/TIMI_ETR/USBDP PEGTRACED3/FSMC_A22 —
R4 o Sl PAI13/TMS-SWDIO PE7/FSMC_D4
o PAI4/ITMS-SWCLK on
BOQOTI )
1111214 FBAINTRST/SPIS MISO osom OSC IN i
# FIMAX803 FL R/BF | o= - 104
oL { PBS/12C1_SMBAUSPI3_MOSI12S3_SD —
- e | PB12/SIPZ NSS/1252_ WS12C2_SMBALUSART3_CK/TIMI_BKIN 0SC_ouT >
S Sid RIO ns | PBI3/SIP2_SCK/12S2_ CK/USART3_CTS/TIM1_CHIN —
- = I‘ 1 NMOSD * PB14/SPI2_MISO/USART3_RTS/TIMI_CH2N NRST
P Tk 2 | PBIS/SPI2_MOSII252_SD/TIMI_CH3N —
L4 'L ALE Vref+ 55
K i PDS/FSMC_NWE Vref-
PAI2 2 1 RIL L CE2 FDG/FSMC_NWAIT VCC33V
= K {1 fveessv  Hwer | PD7/FSMC_NEI/FSMC_NCE2 VDDA e
P4 = L REZ PDI4/FSMC DO VSSA
{ PD15/FSMC_DI -
5 2= —~amtrnocoaSS
D1 BOOTO [ e (oD T st R i D e
RO BOOTO pooto  Hynersasasds =Zz=====Esss
| ¢ 5 geeggpegsey 3IFIIIFFIFY
= % . STMB2FI03ZET6
GND red
— VCT33V
c26
OSC_IN
2 |
GND Ill— 20pE “
c2e  EFbsxane svmz
N 0SC_OUT
20pF
. +p g s
R -
2 EEBYRE R
3 . N
2.2 USB #O#HR (SR
= MLy — 3 NN T TAUATEN N e
USB 42 IS HAE AR n1E] 3 v, AR CH378 {5 H >k USB2. 0 i £k fif i F 422 10 A

1 USB 2 1 PhSGE i CH378, 6T USB HR S A
(1) USB 2 107 SIT A SR, JF A A FE R AIR
PR 2 T USB B BSGE A (1 USB 2 11 52 B 7 58

SCHF 12Mbps 4x Al 480Mbps i USB @R, S2HF
USB EHLT7z0H USB e #7730, H S H5sh Pl i
T eI, i 8 g TR N 5 &



* 60 - RSB IR

PEEL R ML STM32 AH . 78 v b H & i B,
CH378 JWr SEL A1 TXD 5| B AR, AR 1 5
SURARAS A A PEE TR O . XT 8 figkshif4T
0, BOR SEL A{RHF, TXD KmF. T
SEL F1 TXD ¥4 & FHis B, Hsk, o DL
SEL 5|41, TXD &=z 4b#. Ry &y CH378 $573E
HAERR, K/ 12K, HZOR &S M. R, .
Ry} USB 42 1 22 /05 S 2 R BRVE R A B, 1 T
FREG S 22005 5 L BAREE TGS DL ACHT F iR
B RS R LR ). LD4 | LD5 oy CH378 f&)7iz
TPREFE /R, AT 52 KAg R By st 2 4
V.

VCCc33v VCC18v

mmmmmmmmmmmmmmmmmmmmm

>>>>>>>>

3
—£ spN RXD -
- sowe TXD ‘—“IIGN‘D
% | spcs
G 14 NssI
—2 SDDO SCS I3 ——sCRI
SD_DI SCK
& o [(e— wiisol
SDO 17 MOSI1
USBL ACT# 48 | oom
B SMREE QRARSTI  TSBL RDVAST ] prv
—32 RST Nt (38
—32 s a0 [
—3& | avto PCs#
RST1 106
D l—”— RSTI RD#
i o
USB N 3P wN | D¢ s
%
USB P UD P 25 UD+ D2 120
RS 33 R i
33 v v
bs 11
e

CH378L

s

A
5 RIS

VCC33V—y LD5 = USBL ACT#
o

AR
LD4 \) RIS, uUsBL RDY#

3 USB DB R BT

2.3 TEEThRERIR

FAABRERBEF BT AN 8] 4 iz, Flash 74 4%
M KOF1GO8UOE, Hid e 1y 8 i Jf A7 1,
HTAER AN 3.3V, A5 A A LR,
AR AR A OCRIE S B AR R LA i

P& A A58 8, 170 1M 0-7 3531 i 4 %
FSMC_ DO - FSMC_ D7; CLE J& iy 4 4 £7 {41 e,
P | W e RSP A% B B9 R 45 ALE Mk BAT (8
A, %G TR P R A R s WE 25 fiife
(IR, 5 AKER) s RE ZEMERE (K1
AR BEBCGEE) ; CE 2R skt o (IRHF A
2, W NAND ), WP RG{RY, R/B & ifE
s/ IEAE TARIRAS, IR 2R IEAE TAR,
[ =i

2024 4F
VO3V
U4
48
—LINc NC 33
—2 I NC NC 57
13 —3-xc NC 52
K —2iNC NC 2= T
NC 107 L
5 PE) [ D6
RBT 7 Y& vos 75 L D5
RE 105 L DS
FL RE; 8 | S0 05 37 L D4
FLCEr o] XE Vo4 =5
CE NC 3¢
VCC33v NV N 38 VeC33v
T a 37 T
vee vee
ot e Y 1.
L0 104I 5 NC NC 57 0.1uF
NC NC
FLCLE 16| op [
FLALE 17 4% = L D3
= FLWEF 18 | o T 31 L D2 =
GND FL WP o Tor 30 L DI GND
20 N V00 & .
21 i 28
NC NC
2 C o7
NC NC
12 T35 XC N 26
K 24 25
NC NC
KOF1G08
GND

P4 FEfif D RERHLBE PR T4

2.4 HiFE#ER

L PSR R R 8 5 T, B T ANk
HUE R +3.3V, USB 42 M i ZL A 1.8V fitif,
PR PR P A R i AL 3.3V B R %5 1.8V, 1.8V
LRMERR R L JEUE T BRI A AP2127, %85 A e K
HHLTN 300 mA, REAS P ZR IR MRS E TAE.

X F AR O 2 4 STM32F103ZET6 &
TR AE R TR 36 mA, 7EMCIR T/ESREE T,
TAER S SE R, FI TR E R KT
YRR T IEIN 25% WA BE, AR K TARE IR N
45 mA; XtF USB 2 BEH %0 25 74F CH378
EF AR T N 120 mA, ST FAREEERT
VEREE T, 8B Kk TAERH A 150 mA; Xt F
Flash it , HAZ.O 48 F KOF1GO8UOE 4 i T
FRIEAEHL I A 35 mA, X T2 IR BE 0 Bl TAEFR 5
T, MERKTAERTE N 43.75 mA; HEFHE
PTG, XTI BRRAT, TR R
Fr4efit 300 mA. JLES, 3.3V 845 1.8V faf i
KIUFEAGFEAE N 1.283 W (1. 8V #7444 3. 3V 47
D), 3.3V b B R TR R A A R R T AR N
388.8 mA. I F RS HER A TAER AN 0. 389A,
WA GIB/Z35 - 1993 (TTA ] S MERE &N )
H/NT 0. SA B, AR F40.2~0.4, Fg5sH
R A H 5 2 AR v AT R R 9 A 53
25, ARSI E TR LA B HIRE R 2.
2.5 E#l. AWERXTIREE

USB 86t - CH378 H 5% A shil ik 341
MM ) T RE, 75 2240 MBI L % S B0 CH378
M EHL . MU I, 2T S AR R 0L R 4 T
VERE AN USB fEfif s as TAER e, H



55 4 )

RUBEEAE, SET STM32 1) Wi B M B A B i 61 -

L BT 5 iR,

D, AR, ST O S R B R,
MR A SN USB FEfif i Ay (BEHesb T E DL
), BB D, ZEME R 0, A filH e Ry Zh R
JE+5V, it R,. Ry. Ryo. Ry P4 E, adl
UigHL R 0, ad2 S R 2.5V 247, B adl ML
INTF ad2 LR YRR AN EAHL (BiHAah T
MBLEEL) , BCEE D, 2 i R +5V, A5 f &
J 0, 2t D, JEFE, MR adl B EKT ad2 B R
R, I T adl v 0 RS ad2 i 80 F R R
/N, FTRLSZEE CH378 4L, ML VI fE

EV NI
D1

5Vor USB ~ \y USBVCC
|4
S22
R17 R18
adl | ad2 24
R19 []RZO

|H

Q
Z
=]

B5 EHL. LB D) %

3 RERHEIT

AR B E R AR B THAE Keil uVisionS
BOTF T8, ERBRIERBIPIRET, HkE
U FI adl | ad2 S HL R RN, B4R A1 4
CH378, i AR, 7E EMUET, CH378 332
HRANAE USB AL 2 RS, AR AR
TEMWIBRT, iS5 BT ML, CH3T8 ME Af5
SERME TN, MR LA PLUEENE B AR E
FEfgie.  SUATRREAE 6 FiR.

|
. &
B
! !
i sstmuseiin| [ bzt
[ ]
l

K6 Bt aistrimii

4 MWKER

AL ) 4 ) B A B B TR AR S A L[] 7 T
N, BHAS em, $E4 em, TREUN. KT IR
PR HA R, BT 2R I A =
THEHLLA AN USB fRfif st , SRRk 5
THAENL MR USB FE0ifh 1 25 3% H R H#E 700 3
MRS R oR, AR 454 0 A5 A A Hem] L F
S USB £HL. WAL TAERSL, HAEeWe e
BN E S AL AN USB fififik . H
oY SRR, R AR AR B E A A
YOERRM L U 8, B s o T LLIE B
BHIEITENL, B U S8 R ik Flash
RUSHAE, o 128M (RGe8diE IM) , HIE5 5N
K8 . dl i eHNAAOE A2 R g,
F 1 PR, AHNIZEEHGE{EH A 1. 22 MByte/s.

(a) (Jifi)

(b) (JZ 1)

7 Ar XU R AR A R AR R AR S5

U (E)

-y 127 MB B]F, £ 127 MB

B8 LU SR mILs 5

F1 WiKEHE L ERERES T

s Bl Sk 4/ MB EEHA/ (MByte +s7")
1 10 1.34
2 20 1.29
3 30 1.24
4 40 1.21
5 50 118
6 60 117
7 70 1.16
8 80 1. 14

SEA4# R = 1. 22MByte/s




$ 62 KRS EoIPIE ¥

2024 4F

5 HRIE

ARICRR T — Pl B F STM32 1y ] X Ji] 45V 4L
PEATAERATRE, A T AR HE 1L 2 T AR A
URSME USB 77 TARRI. MRS HoR
TARBGECT, izl B M SR R LS
MHLRG R, # bAPLERSE A ShiRn oy —1
MR, WARMER) USB KA E, M
MHEA TR B AMER St i TARRET,
BT USB 4L, S HAE AR USB B ahF
R A AT R AR A A, S8 USR5 A1 R RS 2
s il s, IR BA RV RS
il . Bn S RE Sy SR AL

S k-

(1] ks 4 £ v s e 0l A i R T B9 S
[D]. PHLHFRHERY:, 2013,

(2] WA . MPEERTE R T HOR R SEERI ] [T].
R HOR S HE TR, 2017 (23) . 87-88.

[3] &, R0y . i AR g8 i RO A4 f 4
AfFe [J]. BUCHE FHAR, 2011, 34 (09): 17-
20 +24.

(4] 5, Yo, HFUM4. 5T USB2.0 5 LabVIEW
R R RO R E RGBT [T]. Pl TR,
2012, 20 (19): 5-7 +10.

[5] k&% . TAPWE PSSR R Gt 550
[D]. BFRHERA:, 2009.

[6] MR, PN AR, D4, %5 . STM32H743 R AIKF
Bl REGMAG BT ST [J]. HFNEH
A, 2021 (044-016).

(7] XERE, £, BEKX, . &1 CH378 it AN
BRGEWI [J]. B 5w, 2015, 23
(02): 597-599 +603.

[8]  Z=5ilf, B4, 4%, 4. T CH378 Wik A
KRIEERG AT [J]. Bk, 2022, 36 (19):
33-35.

[9]  =fERk, MRER, (EHIE. 3T CH378 (Wil H KA
BEIE RS W RIS (V] BT A,
2016, 39 (06): 1429-1434.

[10] Brwesy, thiers, g, 4. AT CH378 pyfH+f
AP RERG BT S [T]. RN E
Eiml, 2015, 23 (08): 2855-2857.

[11] ®A&sR, k2, BEHy, 55 .U &0 CH378
TER RS B A [T]. PRI TR
2247, 2015, 20 (05): 103-107.

B S S S S S S S S S S S S S S S S S S S S S S S S S SR R SR RSN SRS SRR

(L4556 )

K10 bR oh

4 ZEFRiF

WRPEA SO LB, 2023 4F 3 [ 10 H H-fidk
b, PEEMITENAS (—2&: 2 R M +2
W) 255, 8 RoEn, RFisfEfab) %
WA HE—EHUIN T, 2 RoErg, LPE 10 X, 5
FEARHLIN TAH XS He s 2D 15 KA il 6 1 46 45 75%
Hrp sty W itk, bHEUE EaH 2.252 kg 48
F71.312 kg, JHF0.94 kg (41.7% ). BEWPFTERRE
PRIE R AT A 56 rh O 4 T8 AR, AL
PPERERT & BAREEK.



441 TS IR - 63 -
2024 4 34 B %
2024 SEE 1 H (REE 173)

T LR R W LR ST HLRA BN T fI  ELBIFIE - eeererrrmmmnmeeeeetmmnii ettt

............................................. EARR, W) % RTFE O ORRA M B 2 & (1)
SRR PIH AR SN S RSP HTHETE - oevveeveeeeen IR Ak RAS HEE F 4] (8)
FETAET| 7 — VI SR 1 25 o P K B S ZE AT B B T AR T B TIRGE wvvvvvreeermmmmmmnnnnneeeeerniiinnneeee

...................................................... BER Ex1k £ L ¥ R FNH LEE (15)
HHEAR G LR GRS RGEEAR e oW A B ke LXK Bl (22)
SRR AN ER & AL S A SO TR ELIRBIT T oo wER RADZR R 2 TRE F & (29)
B RGN LS PUE T BRI TE  -eeeeeeeeeeee BER W a FeEk L F KO8 (37)
R T PR R 25 TR ST NI T o eeeeermmmmmmmr e oo e AT & & BHIEE (41)
BT bayes J BT RAEY )88 A T SERE 3 AT - Fhalt EIXR £ A KRR BHXAX (47)
P IR 0 L 3P ] 4 22 A S A R LB AT R TR oo oA R A A XA (53)
D e T ok o T B N 1 T P kEH MEE (59)

2024 FEE2HY (BE 174)

ilE CNN — LSTM ASSRY (R Sh R BI R A B )i -+ $h A& E35% H%k FTHF T#% (1)
%ﬂ:@:}y\ﬁjﬂE@%g%i%%ﬂ@%ﬁcﬁafﬁﬁ*ﬁ ...........................................................................

...................................................... o4 A B hmkik e TIRHL Mk (7)
FET TR 02 BRI oo eee e REE I 4 (12)
'Iﬁ‘l’iﬁixq‘ 2 _ leg %%*ﬂ*@%ﬁ%%%?}ﬁﬂ&mgﬁﬁﬁ E"J%ﬁ n@ﬂ}i ...................................................

...................................................... RESE T EeE OERL Sl B3%% (18)
R T 1 1 L xR AR (27)
ST TOUMT B [E] 9 A R0 R R ) BT BR RS e FFH K BT LUk KRR (34)
SUV Jij 2 [ 45 XS I AT 38 Sk AT AL ovveeermmeeeesnmieeeieees ¥ % I Gk x$£F (40)
IKBETE AP IR AR LR oo I O amm KEE FER ToL (47)

I A SN AT N il 2 PP 15 R 3t 52

............... AR R & T EF KEA mHEF (57)



64 - A AR 2024 4F

2024 FEEE3HR (REE175)

ﬁﬁ%ﬁm;{ﬁE/\J'ﬁfﬁﬁ‘.ﬁ{m/_ﬁh%a@{jjjj%ﬁ*ﬁ&[ﬁ;f/—fﬁ\*ﬁ ..................................................................

.................................................................. BEMA IHE K M IFA EES (1)
B B R OV LRS 22 10 0 S I T e F B RS HEkR L ® F & (7)
75 PR A B 2 ph L AR O FLOIAT ARG e & % s dA4 Fom R (12)
o2 1 2 S SRR A IR L RO WA IR 3 B 2 PRI G oo BB FMGE WA (17)
ETBHRALH SHOT LB AN - 3F 8 RS8R XBE RIXF O E W RES (23)
P 1 Pl BE L 3 RGBS T SRR T e FoW ERE A— FaM ZES (1)
HEF LDW = PSO SLIE MM BT AR IYELHTE -oooeeeeereeeeeeee W # o xER FLA (36)
%?%Tbﬁﬁ’fﬁﬁ@%{@{&/@*ﬁ%*@ﬁﬂ‘ﬁﬁ% ............................................................... B AR (43)
RO EN S ZE R T LR TRURIFSE v eeeermmmeemmmm e et AR LE (51)
%?%ﬂiﬂ@ﬁ% E@%A%EE—ZF% H $%ﬁ{muﬁﬁ%}%;{k&m‘@ﬁ*ﬁ .........................................................

...................................................... Wik Ao 2 o ox B H ¥ M (57)

2024 FEEAHA (B 176)

JEA AT R R G IFERTE oo AR b AR BERE MEE AERF AHF (D)
EIMRE U A UE B (R BU IR E  ooevvvreermmeeemmneerrnn e e, REZ REEL B (10)
KT AR KR R LRI BT IE -oeeeeeeeeeesseeeeeeeees ER AR AHK (13)
HTF MATLAB BYZE B T ZERERRIT EL «oovvvvvreeermmmreermmmmre et koB (22)
Fe AR AL 2 R G ] Sk S AR BT e ERY%E OREW BEHE 4§ % EZUR (27)
HTF 2024 Jiit C - NCAP IE [ 100% HE AR PEREFEREAEAY Q3 BAMTHE AT --ooveeerrerrrssiesee

.......................................................................................... W OFZEF Ak (32)
IR R T R S A R RT3 fa RAAE MM X 24 E % (37)
N £ TR B S I RS oo B E RO & & #E (46)
FET SLM Fi AR 1) B 2u e B R B iz T 2 T I AUMIFGT < evrerer e

...................................................... REH ML BEE I K AR B oz W (52)
T STM32 (1 1] X i) BV B AR T e vemermnrnnereeeeeeeaennns xNNBE F m ORETF (57)



VEHICLE & POWER TECHNOLOGY
No.4 2024 Dec. Sum No. 176

CONTENTS

- Performance Research -

Research on Power Consumption of Tracked Vehicle Driving System ««««««««eeeesremmmmmmmmmmiii,
ZHANG Lijie TAN Hongwei SUI Jiazheng FENG Zhanzong YIN Yunbao LONG Zhenxin QIN Bonan (1)

Research on the effects of adding a restrictor to the outlet of a straight plate heat exchanger «-+eecveeeeeeeeeaneene.

.................................................................. SONG Siying SONG Xiaozhong& ChEN Chong (10)
Research on thermal model calibration of permanent magnet synchronous motor based on digital twin =~ «-«-eeeeeet
.................................................................. SUN Haotian SHEN Jianbiao ZHOU Xinwu (13)
MATLAB - based Simulation of Energy Consumption of Pure Electric Commercial Vehicle ------ ZHANG Qi (22)

- Test Research -

Reliability test loading study of transmission system for wheeled armored vehicles in bench test ««+eeeeeeeeeeeeeeene.
---------------------- WANG Qingfeng ZHANG Ximing BI Yanbao BAI Yan WANG Mingcheng (27)
Injury Analysis of Q3 Dummy in Frontal 100% Overlap Rigid Barrier Impact Based on C — NCAP 2024 ---------
........................................................................... XU Zhe GAO Guanyu LIU Cancan (32)

- Reliability Research -

Research on Fatigue Life Influencing Factors of Oil — gas Spring Connecting Pins and Ball Bearings «-«-«-eeee---

--------------------------- ZHANG Xu ZHANG Chunsheng ZHAO Taoshuo WU Yufeng YUAN Ye (37)
+ Design & Calculation -

Research on Design and Machining of Internal Gears with Multi Tooth Meshing +«+eseeeeeeeeermiiiniiiinii.,

..................................................................... Tang Pei Wang Le Jia Shuang Mao Run (46)
Research on the Rapid Trial Production Process of Suspension Arm Based on SLM Technology ««-e+eveeveeeeeeneens
------------------- ZHAO Mengying WEI Pengyi LV Zhihong WANG Wei ZHAO Song LIU Bo (52)
Design of Bi — directionally Operable Data Storage Module Based on STM32  «eeceeeeeeneeneiniieiiiiiiiiiiiiiii.,

........................................................................... LIU Huifeng WAN Li ZHANG Janyu (57)
D024 General COMLEILS =+ v e vesrssesesrseneasaseseteasenetetsetetesesereteaseteeatetetetsesereiseseseteiseseersarerenees (63)



AT A
W E 2R A LA E )
o SCAHH ) 08 )
T 77 B — R A ) B L R A )
FEFAMP (GLER) AT
(CAJ -CD #L38) AT 5 207
g9 M (www. 183read. com) AAFE4kAE

B9
AR CHFTPRZREA (RER) BFREAETE RN AL R I HIEEZ B F AKF
W X4, L%, ZAT. REMBERAT AL, O “FTHEB-RFLHEAHE 2L LR,
M SR EMTIRAE R P EREaE M K, AT E G E F AR AR . A
BB S-1R B, VB & AP 3 I F R AT A BPALA B AT LR B,
(ML AHR) %3

EWME R AR

(F )
E4H 2024 F12 8 (HE176 #) 1979 4 4 A 417
FEBRAM: PEBEEADS =] 1&: (010) 68911172 83803081
FohBRA: PEETHS & H: (010) 68911172
* % R ™ Hik: http: //BGTK. chinajournal. net. cn
Bl * 4. MEl W5 BF{=f: BCTKCD@ 126. com (%52, 4 1)
THRT (W) XIEL consultant@ noveri. com. en (%5 1. 3 i)
EEHE: XIHF WL Ep Rl AE R BV A BR 2 )
wEHM: (EWS3IEAR) miEH ZITSER: BHNIMATT
#o db: dEEER TR ERET: R PIAITR
(LR TEX SR R R 5 45) iT M &b 4[5S HHE R
BB B4R A5 : 100081
EREE G S o 10 208 EREERS: 2-535 ;1200 5

CN 11-4493/TH



