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A Development of Effective Educational Simulator
for Electronic Control System of Automobile Chassis
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Abstract In this paper, an educational simulator of automobile chassis electronic control system was developed.
The developed system is composed of three parts, a driving condition control & monitoring system, a chassis
electronic system monitoring & analysis system, and a virtual simulator & educational multimedia contents. The
driving condition control & monitoring system has a commercial real car simulator, hydraulic equipments for
representing driving conditions, and a remote control and monitoring system. In the chassis electronic system
monitoring & analysis system, information of various sensors and actuators applied to the system can be
monitored by Labview programs. Finally, the suggested virtual simulator and the multimedia with 2D Flash and
3D animations can be used effectively by means of teaching materials.

Key Words : Automobile Chassis, ABS(Anti-Lock Brake System), TCS & EBD(Traction Control System &
Electronic Brake Force Distribution), EPS(Electronic Power Steering System), ECS(Electronic
Control Suspension), Educational Simulator
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[Table 1] Contents of Engeering Education of Electronic
Control Chassis System

2o | dud =T
JukA}3}
EFDE AHE AA A -
AaiA - TPS - Bao]m A9
FHRE JECS B 29)3] - 9] el -
7r2]2] 7h geflo= WH - ECS
eCs olzofole] @alol - ECS EAE
wgag | RE VR A
?4ﬁ519‘] Ao o] .ﬂ\:ﬂ]:—] _\TJ:]_ BH
7] 3T =N =10 o1 =
AR o " a9
S & E9eM - H e
EPSCM AR AR
o}9] 2ejofel gajol= Wy
EPS £gi-o]= HlH
EPS =
EPS %3F 7 _ _
s EEE R
ntg] 2eloly HEE
ol 7120l - AEE - adE EACH A%
2 e 31y Zaele] B
ABS 78 -gde - 5x - ayt
2dgs wane] wA A%
ABS o] 2] |9 iz Exo B4 - 72 Alo]
2z
ABS |ABS £ 9 2| - g AvE A4 - GHAIA@WD) -
E90e] Sol=e gyl - AEUe)
A | HAE b ol el
O o} ar
RAAL T o) e - e
sto| 27l 0183 ABS ECU ZF PINGHA} mhg =4
Tl - AEE 75 Aol 3
TES AR o) gele) - 75 Aole] B5
T2 Alo| B| - 75e Aol AA Aole] F5 -
Al Aol |mafol=L o]
TCS |EBD B I i e o
- TCS 7)% ATE - TCS OFF 71
A= Ao = . ABS 4 EBD EA]HE - ABS
27 ON 9 EBD 7315 OFF
3. 1 A= O0|EH 7HL

3.1 TA| A|AEIS] 1M

g 1 ge

3 19A

AeE ASHES 7I2E

Aol 4 el AR} AhA) AlgEelel o] FAEelch
el Alge olEls AHEAte] A4 3 e A

skt AA] Ao} el

9 2Eo) o) - & A Ul Aol




AV 4ot BA) A3 ASE, 2012

gmelze] HAo] AASt FAT 2 ofo] 2
S QRS G B A2HY AdL ekl Aol ol
F27 Aol L B A2, A4 AxpA] A4
@ mUEY WA AAE, T3 by ARl 8
WG ZAlz Fo| b BHOR Uirofdic

Chassis Electronic Control System

' Brake
gl system

Suspension
system

I Steering
lgll system

System
analysis
program

[ 1] AHAl ARA] AlEEolE Q] A =
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[Fig. 2] Configuration of Real Car Simulator and Driving
Condition Control System
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[Table 2] Specification of Real Car Simulator

A7} FA (A HEB ECS FH-§)
B4 7pA4)
3% mm 91
W% mm 419+3
Y& mm 328+3, -3
£4H HARD/ | B7%ke 427+64
S FAFSEY SOFT | otk 53+11
@2k | soFT/ | Hke 13620
S | SOFT | obke 53<11
0.3m/s) W2k, 132420
SOFT/ 5 3Kg
HARD | ol=kg 114423
A2E (ZYHE) 21831 mm 3705
B4 7pA4)
3% mm 160.5
W% mm 584.643
Q= mm 424.1+3, -3}
&4 HARD/ | 3% kg 25638
(oD SOFT [orz kg 2545
A% kg 25+5
SOFT/ | B4 kg 57+9
HARD |} kg 116+23
A (Fo) AF4-31 mm 334.8
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[Fig. 3] The developed Real Car Simulator
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[Table 3] Specification of Steering Angle Sensor Adapted
on Steering Wheel

= 71EA]
2= 7o} 8~16V
ECIPGR=S Max.150mA
Z8F7; & Max. +2000°/sec
A7 AA A7+ 200ms ©]uf
oAt -13.5V
ZA 9 pages -780°~779.9°
Zren 0~1016°/S
HlAgA e 25°~+2.5°
s|2Eje A 4w 0°-5°S
s)ublE S S gu g 1098
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[Table 4] Specification of Linear Position Sensor Adapted
on Brake Pedal

Rated capacity 100mm
Non-repeatability +0.2% R. O
Total resistance(+20%) 5kQ
Temperature0 range safe 0T~60T
Excitation Voltage 10VDC
Cable ®4 shield 2m
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[Fig. 4] The Developed Remote Driving Condition Control
and Monitoring System
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[Table 5] Specification of Shock Absorber
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= gz @9 L2 ey 4 1
o £ 544
Left At
body | 300|300 mm | Ty ey | .
F position kg | (90 mm) valve - 1;2_§Z9l0 mm (1 3
ront =
Right gt I ]
body | 3001500 mm | Soi” |1y iy
position 2 | valve - 17 /\Elﬂn] 45mm
o] A~ =2F A17F
Left 1 500|500 mm | S5 ; A 2
body ke |90 sol. 1 343 e
position g |O0 mm) | olve - Z}ZH EAEX?—E] 74]_5“““
Rear Right oJut B ‘_I_O Es—yil\l gis
bod 500|500 mm | 1 3% ) A
Y kg [ (90 mm) : °
position valve
Left gt
road | 301E0 M sol. |2 9y |- 2 180 mm 2
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[Table 6] Specification of Hydraulic Unit

_3?0- i]tﬁ _&?o- im{
Cylinder TS L] o
:rL“\":," P . ‘rrcx’:]' H]—'—
WB g sy A B N
Body 67.3 ¢/min 673 £/min B
position |d 63 mm 16 kgg/cm ok
control & 0125 2 /1|05 %/ 4 7hs
Road 84.8 ¢/min (84.8 ¢/mi o=
condition |¢ 50 mm fmin fmin 25.5 kgglon S
control-& 00625 = | 1]025 = | 4 7hH
. J AR Z}-E
hydraulic pump . 122.5 | S oo
(vane type) 122.5 ¢ /min ¢ min 40 kgg/em _QI;SEZS‘S—CE

!
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[Fig. 5] Driving Condition Control System with Hydraulic
Cylinder
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