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Optimization of Driving Force Distribution Control in All-Wheel Drive Based on Wheel Rotation
Speed Difference Between Front and Rear
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Electronically controlled all-wheel drive (AWD)
systems that are built on a front-wheel drive base can
control spinning of the front wheels by increasing the
amount of driving force distributed to the rear wheels
according to the speed difference generated between the
front and rear wheels. On the other hand, the turning
characteristics of the wheels change with the amount of
driving force distributed. When the magnitude of this
change is large, vehicle controllability may be degraded.
Driving force distribution therefore needs to take into
account the effects during turns that involve a greater
wheel rotation speed difference between front and rear.

A spin suppression control system was therefore
created that performs theoretical calculations of front
and rear wheel rotation speed differences that occur
due to turns and tire radius variations, and that takes
those values as the target values for the system. The
factors that cause front and rear wheel rotation speed
differences are divided between front wheel spin and
all others, and it was confirmed that this would enable
convergence only on front and rear wheel rotation
speed differences that are due to front wheel spin.

1. BU®IC

AAXYOREO AT EI—F) VT r—ZADKE
é(j—TUVﬁNV—ML%@54?%%ﬁﬁ®m@h
&S T LT B Z EnRs TV Y, BREY SRS
7y FEAETHELHEAWD ¥ 27 4TI, 77/%W
ENEB RIS 2 Z &C, RHIBREHG OB E) 7 7 5 %
WEdTBZENTES. WO EEMES LI LT
I—F YISy —%av bua—) L, HljOFERIRAE %
WY 5 Z L 3IA BT hbhTing 20

F7-, 2O XS % AWD ¥ 2 F & TlE a8 o [nlfiz®
JERERAERIZIB U T 7 v FHREME 250D, Mm%
M 2H2r B Z bbb Zend 5% Zhsizk
TR 5z 72 BRE ) A & 4 Y DFEEE IR 48 2 T2
HE U 72 BRIS, R 2 BR ) 7 % w SR B 1252 O R o, X

% Ufs R&D £ > & —

G0 A » THEE TFLHIBTH 5. 24 & 2 EE
KT, T —uax, EMAOBENEKKSE5 L0
SRS AE NS,

T % i 151 0D [ i o P 265 0 3 X Bl i D 22 ik DA MU, HL
DI E REPROENT S HAET 5. HiniHEETcIhs
DB EEZR L LWGE, HinEALHICHE 6h, %
HEAR b e BRE) I B LRI EC B, 204
ol 725 BRED STy ST BEMIREE 2 & 2 5 0T, Ak O ERE) Ty
Bdoric & 2 HEMIRRERIB O T & 2 2580 b 5. D7
¥, 2R PIHIHIE T IEERIR E A B L 5 5. fERITRS
AN JEE 4§ % bR (O) R0 e A i oD B 2212 4 L T
FHNOWMILNE 5 A E VW 2FERELNTE L
L, W G fERIRFIC A Z % At bl s g 28 0§ RE i
HOLMERB Z abhTunin,

AR U A B i 0D Hi I S D FEAE RIS D W Tl

— 110 —



AR AR = (CE D < AWD BRI HEC A D&E1 L

N, BB K B BEMRED IO W T & 7 5 oz
ERPIHI R O Tk 2 g

2. ZEHUIGHIOERER

AR, Fig. 118§ T BRE)G 23 aifia, SI5%E)G 23 %
fiwi, BIfR I T BRE) ) & Y9 2Rl Sy LD D A A Il
M EERINT ST 1 77 LYy v L E¥YEHATZ AWD
VAFLIZDONWTIHRRE., ZDES KV AT LTIE, Hli
A E R & 0 5L < mldE U 72354y, bV 252 Rfia il A
SHTERANC 22 2. PRim NI ERENE % F5 72 7z, bL s
{REIZ &K > THEREE TN AT 5. Ko T, 22
BRTHRAE L 7-a DAEEZ B,

22 N AR 2R R 20 U 72 R~ o0 BBl il o3
AEINXESZETE kY. ZixgEld, filhOosyg~
2 ML ORI FF RS 33 2 B O [l O LTk
2Z2LMTES. UL, ENHFIZHEEGO M Z & difgdho
BWEANY PLOME EKE SIHRHERTRAE 720, Hih
[BIHHE 72 TR AR S Z L IETE RV, 207
&, HiI% g O R 2E A 6 B 2s din o & SR 5 1213, fEnl
BRCHAE T 2 MRS Z O E LR LT 50 EN D 5.

F 72, itk CTH A YEMTEERICED S 254 8 Ml
MEZENAC 5. 2 ONmd 2 22 & 13 MBI R 4l
TH O, FrfEO DR ZE TR ER 2RI K 556 %
BRiHE, 24 Y Ehii B ERRGE O S i ikl ik 2
NEBRETHIUNEND .

AREETIE, B fRfa s 25 12D < 24PN s
BRI & 4 Y RERIE S D EMHIEDE Z HIZDONWT
BTN

Vo HLARGHE

Vi + B0

T 2T, W dEim (f), %7238 (r) 27587,
Nk (D), F7213 450 (r) 2587

R+ & 4 Y Efa R

;B O] ER R

sy - BERHTR IO 2 o TH

o+ BRI

o kA

y:3d—L—1}

B HARRGE D A

[ R4 —R—ZEX

Iy 2 AT _E O BUAREE LA 5 Rl B\ O TR O B X
Lo AR _ L O BARE L2 6 Sl i\ O ERO £ X
dp: Wigm Loy R

d BimbLr oy ¥

ho: W2 5 HARE O F TOE &

oy © Tl Ol d

i ¢ BIRSRBIIIBL Y 2 7 F O AT Ialfirsd
Oou * BIRSEBIIIBL ST 2 7 F O H [0l
A ¢ AR S 5 2 7y F AT IRl

2):4
B : BTN IS % 2 T v F i nlind e
2):4

I+ BRI RO T — 2 >
T+ BEETHO ARG L2 (K 5475 07 M)
T, : SbasRmy b o

Fy+ BiBaRT# 471600 % 4 Y K3

g+ THIIE

2.1. FiRmEERE E DIERE

AFTIE, BP9 Fig. 2 128 RICH 2 Hiili £
T F 2. BERIKE 0 & Hidi o HoLask 1 O [l R [ Sy
FehehA (1), X(2), X(3), X(4)TREh3.

Vﬂchos(6—ﬁ)+y(lfsin5+%cos6) (1)
Vf,=Vcos(5—B)+y(lfsin6—%cos5) (2)
V,,=Vcosﬁ+y% (3)
V,,:Vcosﬁ—y% (4)

: Engine

: Transmission

: Front differential gear
: Propeller shaft

: Clutch

: Coupling

: Rear differential gear

NO U AN =

Fig. 1 Structure of AWD system

Fig. 2 Vehicle model
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Fig. 3 Block diagram of control
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