( )
36 2 Journal of South China U niversity of Technology Vol 36 Na?2
2008 2 (N atural Science Edition) February 2008

: 1000-565X (2008) 02-0007-06

( , 510640)
1 U463 2 A
(Bv) : 1 , 2
=l 20 : :
(e, . 1 2,
[7] :
, [8]
(ADDRM) IA /1SG
, /
b
| | |
1 ADDRM .
Fig 1 BV driving systan model based on ADDRM
1 2007-01-26
* : (50605020) ; (2006A 10501001)

(1972-), , , . Email: ctytluo@ scut edu cn



8 ( ) 36
:D; ;
Ty v T
; Fai
F,
- ~—— A m%‘t’:Fm +Fg - Fy - Fg - Far (6)
2 V= C\;‘OS ‘/\;'04; FW ’ Fw =
Fig 2 Force analysisof the driving and driven wheels CDAV2
G LA
12 :J3 % 21 15 G
NN .0, W, )
;W3 Wy
» Te b T, =Ng =f—=mge, i=1234  (7)
y b ;W 4
DL MY/ m Fdi:IJiNii i:112 (8)
. . b - h .
y F| y L= - - =
d N; =mg o1 MV i=1,2 (9)
G ; N
LW - Vv .
i—max(wi,v), i=1,2 (10)
U, =c[ep(-B,) -ep(-a,)], i=12
do, o, [ exp Xp ]
Jr_ :Te - Dm(")o - \l/v_ +Fd1 Ky +D\Aﬂ*)1 + (11)
dt dt
Ty + Ty / b (1) M A
0, =0, 2 2
2 y
‘W,
HOR ; D
; Du ; ' '
Fa T !
v T !
(1) (2
do, _ ) A ) \=
JIE =Teh -DW; - Futy - Tyy - T (3) W, =12,
3 =3.f +3,: D, , (3) (4) (8)
D, =D, { +D,. o| W _
! m W J +J, +my, dt =2Teh, - (D, +D,)W; - Ry,
ch)’z (12)
JzE =T -DW, - Foly - T - T (4) (3, +J2)<<m€“ i, d
:D; ; ' '
Ti y T
 Fa 3
@, , ( ),
J—. =Fat -DW; - Ty - Ty, i=3,4 (5)

dt




[10]

W, =0 92 x0.1304 +Q 0026 (64- v) - Q 0426/u
U,.=0Q 677 xQ 1555 +Q 0028 (64- v) - Q 0426/u

A, =01532°-Q 47800 ° +Q 25& +Q 1693 +
Q 105lg(64/v)

(13)
o =12
W, =0 62-0Q 09/v
H.=05-0 14/v (14)
A, =0 12
Hop A
Hs ;u
, U=N, /Ng; Ng
M =clep(-B)-ep(-a)] (15)
A
e
l XS
Q41 —)\mln Uﬂ (16)
-1
HXS
M s
Tl aep(-a ) (17)
b=-In[1-aep(-a& )] (18)
(18) a , ‘M <g =
&
10°° , a=a ..
(16) (18)
(13) (14) . (15) 3

4
Matlab/
Smulink
3
Te;
W,
W, W, v
g
2%
Cli s —
[
aref i Jo—a 4
| : '—I:: ot i«lhcr r fer Zh s B 3

Lorer

9 i;xltc u p—= C
4.b_| AHREERE b AL
Hieke gty

RIS 25
L [ES
i e
B P I
r T o,
v
il BB YN
ARG
3
Fig 3 Smulation sketch of EV driving systan
20 kW ,
vV , 1
1
Table 1 Paranetersof EV driving systan
31/ (kg m?) 42 h/m 06
J, 1 (kg m?) 40 m /kg 1000
Js, da (kg m?) 17 Co Q35
D{,D,/(N-m- s rad"?) 14x10°3 Alm? 2 36
D3, Ds/(N-m- s rad™)  7x10°2 K /m 034
b/m 138 ip 3
I/m 251
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Driving Performance of AntiD irection D ual-Rotor
M otor for Electr ic Vehicle

Luo Yu-tao Kuang Peng Liu Yan-wei
(Guangdong Provincial Key L aboratory of Aotomotive Engineering, South China U niversity of
Technology, Guangzhou 510640, Guangdong, China)

Abstract: In thispaper, a driving systam of electric vehicle (EV) based on anti-direction dual-rotor motor (AD-

DRM) is investigated, and the corregponding mathematical modeling and simulation are carried out

In the investi-

gation, the influence of the wo output shafts and their transnissions inertia difference on the driving perfomance is

analyzed, and amodel based on the dual-exponentmodel is established to calculate the longitudinal adhesion coeffi-
cient Theoretical and smulated results indicate that (1) the driving system based on ADDRM isof the ability of
sverve difference at a constant electromagnetic torque; (2) the transnission inertia difference of the wo rotors has

little effect on the acceleration of EV; (3) at a snall slippage ratio, the wowheelsof EV have aimost the same ac-

celeration, geed and slippage ratio variation; and (4) if the transnissions inertia difference of the wo brsis re-

stricted in a snall range, the accelerations and gpeedsof the two wheels are amost the same even in slippage condi-

tions

Key words electric vehicle anti-direction dual-rotor motor; driving systan; Iotation inertia; slippage ratio



