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Abstract

The realization of the four-wheel drive function of the car mainly relies on the four-wheel drive
system, whose main role is to make each wheel can be allocated to the best driving force, so as to
improve the power of the car, handling stability and passability. Thus, the concept of power dis-

SCESI A FKEMS, DA, T MATLAB/Simulink FVYIY 4 4E () 8) g 7 Bod= il R e ve it ). EBES 155, 2024,
13(3): 3607-3617. DOI: 10.12677/mos.2024.133328


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2024.133328
https://doi.org/10.12677/mos.2024.133328
https://www.hanspub.org/

HKERM, AL

tribution control system for four-wheel drive vehicles also emerged. A good four-wheel drive
power distribution control system can improve the four-wheel drive performance of the vehicle,
so that the wheel driving force of the four-wheel drive vehicle can get the best distribution. In this
paper, the control system of power distribution between wheels of four-wheel drive vehicles is
designed. MATLAB/Simulink is used to simulate and analyze the power distribution between
wheels, and the change of the lateral declination Angle and yaw Angle speed of the vehicle center
of mass is obtained. The effects of different distribution ratio of power between wheels on lateral
declination Angle and yaw velocity of vehicle center of mass were studied.

Keywords

Four-Wheel Drive Vehicle, Power Distribution, Modeling and Simulation, Control System

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

VU 3K 2 ZE ) 51 7353 e 3 BRI H 0 a4 1 A0k 181 30 0 70 BE R e 1) 22 5 a4 Al (R e 1) 3 77 73 i
BORM R 5E 18] B AR B I ZR BRI BOR o REAMERIBAR IS 1 =F Liiah 1 - iR . #1813 /)
Iy BCBOR E EAR SRR () 2 AR VR, SR AT e — 2830 A T R B I _E B R iy, O T ORIE A
Wahke St i ORFF AR, RIS B A A — A 22 0 — AR T, PSR
ZETR RS, W IR AR DR A i T AR 2 T A i e A T IREAT R, BRI B AR R 23 A A A
A B eSS, BIES R 22 AR 1]

FERERI BN 77 73 BEB A A i 5 9F FE 00— A B 2 A 5 TR0 A RE R H B9 8 I G o] 7 BE 25 (R 93 ok O
UEVRZER B S VERTT RS I . S5 B AR Gleaman K W] T G4k (Torsen)%t (8] 224U 4%, Torsen Z2i % 1%
REE IR FEIAAT VR S AU PE AT [2], X — UM SR BN 1 Z 88 OB Thise, 1o ELRR M1 1 sh. DUIKAR
G e R PEN BBl AT DA FEAR S (7] 22 8 2 58 i, DRI IC A6 G 22 T BV R R 1) R BT 2 Bk e
B.M. Pozin S5 [3PE X AR RIZh /1 0 BLOR R AUWEFC,  BEit TR IMEh i Boda il R 4. B A TRt
B rEZ o, WIEERERIIU SRS ) RO R (4] BRERIMAR[S] [6]2E T NS A HHE 70 i SR Al
A AT BB AE Matlab/simulink ZEATZ) 7A@ BT . LIRS0 1oy Fodai s, [ A AT e
I T . R.Tchamna S5 [7] A 1A ORI T BE/ANII M £, it 1 2k T B 85 T Rk 2 5045
et SIS [TIER SRR R RE AR S T I, Bt TR R R

ME NAMORT TR ERFE, AERERIE 0 BE 5 T L #REAS T AN RS, 2 B0 5 TR #R A A fRAIE
RS ARFER, SREIRERE R RN ENE . SEIRH RS IR G R% T U458
KEFEBERE ST, I HARRITE B 53 e AT A EVE IR, InaRsh 7070 i R gem 4= 5 Hoph R S0
MERR. Wik, ZOTFREN IR RS, JHERRIZ A iR, #AT @ JA T

2. BRREIRI ST Rt
2.1, FERRAEIERSE
WRIGTTAAE Y AN Z B P R e AR S, LRI, fRB R ST, AR A 5% M

DOI: 10.12677/mos.2024.133328 3608 e RSE TR


https://doi.org/10.12677/mos.2024.133328
http://creativecommons.org/licenses/by/4.0/

KEME, BEA L

R A2 a8] [9] [10], HEATHES AV, LAWRERRRIAY, g o0 BT A T
AR RGAEATSN TEAFITT B R LA IR 6 A0 A i N 4% 3) R IR, 76 MATLAB 1
XA N % Lookup Table #H2 sREITS B3 RIS AL ShASHUAE A% H Ee 07 F2 208
Mg = Mo e [(1+ST,,)

Horbr, Mo ARSI, Mg NBVSH IR, T ARG G, T AN RGHE, S NHLIRAE
A&
RENLRIEh A RN, AR R BUHIEI MY o, RCIRI D BECEE D BN Ars Aas

W e shBLah a4 Hh AR 20 1% 34 2 A% 08 25 25 e 1N -

Ty = aTeigiioryﬂ1 —To

Ty, = aTigni, (1—/11)—Tb2;

T = (l—a)Teigiiory/lZ —Thss

T, = (1— a)Teigiion (1—/12 ) —Tos
Horb, TONBRCIRBI IR, Ty NSRBI, G NERGEASLELE, iy NAEESMEIES, 1 s &R
sl e (A 0.90). LEIN 248188 T 8N

~mf{g*b a-*h, a *h*b
20 2 2 d,
Fzzzm g*b_ax*hg+ay*hg*b

Il 2 2 d,
F,_m(gra, a"h a*h*a
I 2 2 d,
I:zd:m g*a—ax*hg"t‘ay*hg*a
I 2 2 d,

Hrr, BN, a RIRTEFIESE, a, AIRIIEEE, hy AVRERGCE, a filb 7 A ara K
MK
IEI, & ZERe B E AR
T, =f*F *R

AR T A B R e B i A AN R L0 N VR R R A AR I 2K, LR B HLI e i T e . ARl
S AR RSP . 2 A RO ARSI §, AN E AN . Jy 1 S A M S Tl 5
Y, AT SRR SR AR AR, JF HA IR I B 258 s O N L, A AR A A A -

Mgy = Mgy ™1
Hrr, i ABRIAAES)EE
AV FEHF IR NI 3) 11/ BCHIS2R, 275 Dugoff £ I6HAY, H3| 2RI EN:
W, —v
Tw

r

Hrb, W ONIKEhEe AR, v SERR R
BRI, BB RE N

DOI: 10.12677/mos.2024.133328 3609 e RSE TR


https://doi.org/10.12677/mos.2024.133328

HKERM, AL

(] (] <sz
1-s’ 1-s 2
F= F,(1-s) F
L (1= cs _ uFz
F | u—? , >
Z{# g } [1—3 2 j

Hrp, w5 B EEE R AL ¢ NEIRIRNIEE, F, NIRSNEEE 3T -

DU ARt L E R RO 2, B RS S X A IE 3. 3 Y i ie
ZhMGe Z FEIRHRIE s U DU R B B (H i T AR b R 2%, R - E H
BEAT TR, TR LS R WA 1 R

A

Y

X

>

Figure 1. The simplified linear seven degrees of freedom model of automobile
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Figure 3. PID controller Matlab model
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Figure 4. Engine model
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Figure 5. Transmission model
5. TRFIREY

BERE SRR o A4S O T S Y R U 02 2, R A B R N AL B vy B R R AR B B

DOI: 10.12677/mos.2024.133328 3612 feX ST )N


https://doi.org/10.12677/mos.2024.133328

R E MG, DeA L

Table 2. Velocity range
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Figure 6. Tire model
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Figure 7. Driveline model
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Table 3. Vehicle simulation parameter
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Table 4. Speed to distribution ratio
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Figure 8. The state of the car changes at 36 km/h
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Figure 9. The state of the car changes at 72 km/h
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Table 5. The lateral yaw Angle and yaw velocity change at 36 km/h
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