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Abstract In this study, mathematical modeling and experimental analysis were executed in order to evaluate the
valve dynamic characteristics when the hydraulic pressure applied. High pressure on the master cylinder effects
on the valve dynamic characteristics have been analyzed. The pulsation pressure generated in hydraulic systems
causes noise, vibration and odd effect to the system. To reduce the pulsation pressure, high frequency PWM
control of 20KHz was attempted. Also, an analytic method is proposed for the resultant forces of
electromagnetism and hydraulic pressure generated in the real vehicle electro stability program. Consequently,
results of solenoid valve dynamic characteristics analysis derived in the study can be confirmed criteria for the
optimal control of electronic stability program system.

Key Words : Electronic Stability Control, Pulsation, Solenoid Valve

1. M2 Folr}
A-52F ABS, ESPo|| A&E= &l-o]E WHO|A]
A2} Qo] Tt WAlo] FiEwA] Aglel of  HIEA0] A MEE AlofEY SR 947 AR
3 AzEF 245 ZOET Q) ole] YEAel AM 2 AYL golE EFSta stZo] arto)r] wiEo]
7} 1978 Boschol] oJ3}e] 7futsE u]11HlR| A 5RA| AskA o2 g% Qitt o] e o] wj&o, s}t
(ABS)S & = 9tk o|Fof At AHFAt A5t 5 & EFleo|E MHE On/ Off W42 WHIF 275 ©]
HANGAE FTHoR Aofohs AFAAA(ESP)  FIL ATk TEbAl, On/ Off 144 9] &¥leo] =5 g5}
o Ag=7] AZFstgich AHEAF ABS W ESP AxolA o H|FAle] ME ZHste= S @A HH M4 A
G REHolELE &Yo]E WHE nEsto] thayst Y FEOL A Alo] A4S A ¢ S Ao
Hzog FAEo] gl o] Zo| A& LEio]E WHE  Th B ApoAe o] T2 “Zﬂ 85 s dstr] flste] ot
Q¢ mEYolE] EAL AAsts /P a3 A4 B FE Aol WS At g S HEskaat ik
2 A Akl 713t ARSIy A 2ste] AAE G
“Corresponding Author : Byeong-Woo Kim

Tel: +82-10-3413-6018 email: bywokim@ulsan.ac.kr
Aad 12 079 1Y AL (1AF 12 089 024, 22} 124 08Y 209) AAEAL 12 09 06

=

3869



Ftakely| sekelie A A3 A9, 2012

AsAE Edico]= WE 9 o mEYOJE o A
= AR Bgol gigh A7t 75 o] R itk
ol9] EZQ AFEAE &iols WHO| Y Y
AFEAol HiSt AHEE & 4 Arh[l] =3 AHEA|:
ABS, ESP A|2HloflA] 7] HAH Lo W f9F =
EFolHE olgat Alxd Ao 7ladd HFHe] 9l
th[2],03]

AR 252k ABS 9 ESP#H 9t mEHolE 34
AT 28 L 2 FES T3 &Yeo)s W
5 BAS Mt ou oY S dAlolA HAgEks
Aol o] Mgl dAgtes AAEHA] gohrt[4] E3,
7]1& Ao UukAQl On, Off &dlo]l= WHE
o] 83H= 3§ e el 25t vHAloHE A
ol Fohe 7led ATte AAEHA] gtk [516]

weba, B dtoae &Elico|= WH o] HxA 3
/5—] 5&(—)}% 7]13_]—9_; —5—].04 %11?_]-;{40 _lgraok ) ,IQ'_Ol— HFA] A]
& Hgolal o7l absgalS #gste] Holg e
A SR o7 EAS HH o g sf4staist sk3ich
o|F E3}o], AH5A} ABS U ESP A|AEOA AlE W F
g b ol "ast Alojr|&e] 7ukE Algstaat

2.

21 £74 ENo| 43t mYY

AEAL ESP AISRIS 232 R THAE, SheiAl
N HRE 7R 53 Holo] Y U LEE R
B2 sho] FEHe AER AAAlIE SHe Aol

Pemote Sensing Module
(Wheel Mounled) Front Speed Sensor

Front Speed Sensor
Remcte Sersing Module
(Vihe=I Mounted)

[33 1] A5 ESP A 4=
[Fig. 1] System diagram of vehicle ESP

Remote SersingModie
{twheel Mounted)

4y e o
> Y o
o 2 St
2L
Mo — i

o Ton
3R
= o
).,—r‘
FEg
x G o
v I
gﬁqomi
et

N
ES 2
_IIE%P
o =+ O

jﬂll(;EOE_l
o
fo

o =
LA
e
-
)
ol
rlr
il
i)
K

. O,
Iy
=3
Iz
o
>

oE o o

o Mo
i)
oo
o
2
i
)
i

o 1o
o
£
Mo
ol
oF
ox
> 4o
i)

2
il
>
9‘1',
pach
o

9] 7Hell 71zt FA F-Eoll et dinje] 25
2x(navier-stokes) AL AT AL off 2]

(), @2t 2ol verd = ok

M

oV
ox

+V

.t aP_V(ir

ot p ox

2
oV, o'V

or T o )=0 )

A (D), QF =3k 4 )3 o] yehd = Sl

A\ 0P oV
p) ax“‘[ at+(V—|— 3)

E, 2
e BN e DR

o1 Pl < Vel B gl 917 x, AI7HE
2 g7 b 2L oA e

lo
et
¥

1o 25 SA7E ARE Wsto] weba watehs
Sleus), Sl SRS A @), (), (O Lhepich

4
;O

dP. _ 0P | 0P _dx _
dt = ot " ox dt 0 )
dv _ 3V . 3V dx _
dt — ot T ox a0 )

3870



AFEAF ESP 9 mEd o8 9] 7 EA4dof udt A+

_dx _ A _Ey
dt_V+D_V+ N (6)

017]}\_19 )\"L:iv Eolp
2

3, 4] (3L okl A (= Wsksle] Yehyd ke
7 2},

dP | AV 1 0V
dt+ Eop dat " EOlp(r or

9V
)

+

4 (e BFF HEEA A @), DIF FEFEA 4

)\’J':+V EOZD("_] 76“?‘( C+ _:":l'—/\\j)
2

_dP _dQ N 1 0V
dt tZu dt TVVE 0( y or T

IR

)=0 )

4 ®), DE 7IELR B} B
B F o F s =shd A3 o] o™
o= A (10), IDZ Hepd 4= gl

3871

Time(t)

Position(x)
(32 2] g2l Age] ohak 544
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