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Characteristics of Surfaced Permanent-Magnet Synchronous Motor

for Lane keeping Support System
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Abstract : As a development of technology, LKAS which uses an EPS motor came to use in recent. Automotive
control systems are complex systems involving given much weight on the system, the complexity of
multidisciplinary knowledge. According to the glowing number automotive control system is rapidly increasing.
of advanced electrical components like LKAS, the complexity is rapidly increasing. By simulation effect of
motor torque assist through electric power steering revealed effective, and motor model are proved reasonable
through comparison with real motor experimental datum.

Key words : Lane Keeping Support System(ZH 2] R Z72]), Steering Torque(Z=FE ),
C-EPS(AHELY 52 FFA]), SPM motor(EH 28 7244 A5 7])

Nomenclature

steering column moment of inertia
steering column viscous damping
steering column stiffness
mass of the rack
viscous damping of the rack

steering column pinion radius

tire spring rate

motor moment of inertia

LAME

wol] AAp-SAl-Ale] To] vgg Vems vEow
e oo MR ARTIERA AR F8 <t
At Aoge SUistA7] At bdAkEE dF
=t} ol ATd A% 7]5%F LKAS(Lane
Keeping Assistance System)= A}&Fo] 2}A-& F-4 &4
UEF B Fe Al2gomA 2 ojgdh Fru
TF e T $AAY e =R £
@

o =
HZ EAE Ao Bo s &4

974e skt %10 gk
oleld A5y Aol TR oJaA Azst @
e

o S Has steE FEokd
o] @A AFgelA sEHom AFEAA

=
=
AzAe AW nE2T & Qe

sAAe] REL e ¥
Ford Ahde Aol FAE WA FENA



2ol ik FakE AL i)

LKASS] oz @73s4oln a849
EPS(Electric Power Steering) AF8-¥31 It} EPS+
AE71E ol&sto] FHA 2FHe HEallFe

Qg dvl, TR EAEINE ol Abgs]

[‘
¢

=1

itk GTAAE Br1dEE BE R oldX

UEE EYF o], #7e] Alofe] A1 aTS

Leks AR okl 4841717 &olsit
LKAS= S #sirl= EPS ds7]9 mhE

cHAol avEe FAsAR, FAAZA EPS

AE719 d7e ZAEA, EadE, s, &

Aojol2or =3

2. A1 &=" 4
2.1 EPS 7|AA|AEl mel2)
Fig.1¢} Fig.2 &= =pol| ©@AlE CEPS A|~=8
< YEhAT

3,0, +B,6, +K,(6,-0,) =T, (1

J,0,+B,0,+T, =K, (6,-6,)+TN (2)
T

M, X+Bx+F =% (3)
r

3,6, +B 6, +T,=T, (4)

2 (3), (DF g o Histe] Aejstar, A (2)°]

Adshd

(J,+'M, +N*J )9, +(B, +1’B, +N’B )9, =K, (4, ~0,)+T, -k

J,0,+B,0, =K,(6,-6,)+T,—1F,

Efo]o] HatE 2] (5)%} #Zo] 7H4ehd

F =Bx+Kx 5)

HFHoRE 2 (6) o= FeEds Ut

(J,+'M, +N*J )6, +(B, +1*(B +B)+N°B )8, +I°’K ), ()
=K@ -6)+T,—IR

EPS i ?‘“'.-*
g:;"ff"“;‘:hr Inverter | PMSM |« Machanism 'sm:r:';‘fi__-l]lﬁ
- Steering Wheet|  ["PU N
- Gearbox " |
o - “}}?
- Position e
“Vtage B
¢
Fig. 1 Block Diagram of EPS with PMSM drive system
7.0,
L==)
by
K.rr ‘J BI!
e £ a,
N '%: t:‘; |‘)
Tods B, \j IS T
== B, |a.r, )
Y=o O ‘
) "L'wv\— M B’ —AAAA—
5 G G 5 &
- - Fi=K x+8x%

Fig. 3. EPS mechanism model incorporated with PMSM

mechanical part

4 (6)& ol &3ke] BPS 71 AN ~E S walH s

Fig.3 3} Zt}

2.2 EPS =S| 2EZE
SPM 5713157 d-q A AL ook 2ot

s HER d s H j
qu :rsldq +Lsa|dq + Ja)r¢mewr (7)

4 7% olgste] MUY Fig 4. b Prh.



25

[ —=— Motor A —— Motor B|
20
; <
i Load Toique —
iom E 154
E
S
2 10
3
=
-9
5 4
0 + . .
0.0 0.5 1.0 1.5 2.0
Fig. 4 Block Diagram of SPM motor Time [sec]

Fig. 5 Input Current

Alo]7] 742 PIL AoJ7lE EEE 3H3aL, AelAIR]
o

=4
2 Zelo-pole cancellation©. 2 1 HE =9} = a}

o]-g-at L6
2F4 3131 ThH(Cutoff frequency 3000rad/s). 1.4< [ —=— Motor A —@— Motor B
1.2+
2.3 LKAS A|AR] AlZ2|0|M E 10
Z
Table 1 Simulation Parameter of Motor g 0.8+
g 06
Motor A Motor B &=
0.4+
Back EMF constant [V/rad/s] 0.0526 0.0559 0.2
0.0 T T T
Phase Inductance 0.0 05 1.0 15 2.0
(] 0.098 0.136 Time [sec]
Phase resistance Fig. 6 Simulation result(Torque)
6.1 154
[mQ]
] —=&— Motor A —@— Motor B
Table 2 Simulation Parameter of LKAS system 100 | |
Symbol Value [units] Symbol Value [units] é‘) 80+
Jy 0.04kgm? r 0.007m % 601
<
B, 0.072N"m/(rad/s) K, 43000N'm/m f‘sf 40
(5]
o
K, 115N m/rad Jo 0.0004 kg'm? # 201
M, 32kg N 205 0 . . .
0.0 0.5 1.0 15 2.0
B, 3820N/(m/s) Time [sec]

Fig. 7 Simulation result(Steering Angle)
Table 1 7} Table 22 A A B o] Z7olth AlEd ol A3 Fige, Fig 73 2tk 54 AFzeA
LKASH = $xxte] e]eEa= guf= 7FA5h) Motor B7} Motor A Bl &hw] E37} 6.2% ZAS sheldh

AV

- - 2= o) I A = 2 (BE
ELF AFE Fig 59 2ol dEspink T Atk 2L AFH R 72% Aol W



Fig. 8 Test Jig of a Motor
Fig. 8 & 8 ©F P5p £E3H 292 9
F A eIk SeEpeelFel M A
$ag mEel ks, AwEz wEd AFE
sgoR Qo] BEgE] 057 SuE X
Yot s e,

Fig.9 = A1d A3%= dehidt

2000
18004 \ —=&— Motor A —@— Motor B\
1600 P e e B
14004
= 12004
[=9
&, 1000
B 800
@ 600
400
200
0 T T T T T
0.00 0.05 0.10 0.15 0.20 0.25 0.30
Time [sec]
Fig. 9 Test Result
3.8 E
LKAS AlEdlelHE 74S shar, 54 H&

457 FoE ol gt AEAA 3
ek, SEAel ol = St AEE)

Sste] e ©E 4 T

i) LKAS AJE#Ho|EHE o]83s}o] A

gato] %7 shev]
B2 ok gudel e stelas

AT
2) Alz=glo]l Ao A ujAQl BE v E
= A7 AE AFE(EAAS) o).

References

1)J. Y. Lee, S. H. Lee, G. H. Lee, J.P. Hong, J. Hur,
"Determination of parameters considering Magnetic
Nonlinearity in an Interior Permanent Magnet
Synchronous Motor" IEEE  Trans. Magn.,vol. 42,
no 4, pp.1303-1306, April 2006

2) J.R.Hendershot Jr and TJE Miller, “Design of
Brushless Permanent-Magnet Motors”, 1994

3) Wootaik Lee, Jung-Pyo Hong, "Object oriented
modeling of an Interior Permanent Magnet
Synchronous Motor Drives for Dynamic Simulation
of Vehicular Propulsion", IEEE Vehicle Power and
Propulsion Conference, paper No. SNO-blO9x, 2006.

4) Jeongjong Lee, Soono Kwon, Byeonghwa Lee,
Jungpyo Hong, "Cogging Torque analysis of the
PMSM for EPS Considering magnetic anisotropy of
Electrical Steel", The Korean Society of Automotive
engineers, Annual Conference, 2330~2334, 2008



	표지
	정경태 _ 순서
	차선유지 보조시스템을 위한 표면부착형 영구자석 전동기 특성

