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A Study of the Dnveability Improvement on the Electronic Throttle Control
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Abstract : The passenger car drivers want in general to feel good driveability, but they sometimes feel uncomfortable
by shock and jerk phenomena when they push or release acceleration pedal with clutch on state. In this paper, the shock
and jerk characteristics are studied on the vehicles controlled by the throttle-by-wire system. Experiments and
simulations were carried out on two vehicles which show different control characteristics. The engine torque control
characteristics was analyzed by measuring cylinder pressure. Various specification factors of the vehicles and the torque
control logic of the engines were simulated through experimental data basis. The result shows the spring effect of the
trans-axle in the drive-train is one of the most important factors of the shock-jerk phenomena and the engine torque
control method is also responsible for the reducing the shock-jerk amplitude. In this paper a new control logic of the
engine torque is suggested for the better driveablility on the tip-in/out event.

Key words : Throttle-by-wire(Z1 2} Alo] =25, Driveability(=*-7143), Tip-infout(q <1/°}-%-), Shock-Jerk(£= =1/ #]
=1), Torque control((E2=1 #| )

Nomenclature Subscripts
C :damping constant CL :clutch
F :force D :differential gear
G  :gearratio E :engine
I : inertia mass moment T  :transmission
K :spring constant FW : front wheel
M :mass RW : rear wheel
R :radius V  :vehicle
T :torque fric. : friction
©  :rotational angle gen. : generating
X  :distance trans.: transmitting

“Corresponding author. E-mail: hsheo@Katech.re.kr

151



LME

s ake] dEd S A sk Ve TolA T
g 7 A& Sohd vkR SApgtolth AbE 2K E
Z itk =4 @A Jebss =] 8 =
T2 W FELE W] FYo] 22Ut e g
EHOE 08 BS Tad T vk

s ake] AT Ao A & o] & FAAIT
o =S HrhekeE 5ol 2a-# F(shock -
jerk)oll #4337} o] 5o vt hde A
7} 74 eSS Bhks w 7] 7hE ol ot 54
Arolal, A= o]k FA | o3| xpke] 7
= Eo] A& EE AIZHE onjgit) o] B2 i F
o A A= 53] S A7 B8 e dHA 7
HES o= AL F5hA gAY @ o) Yeh=d],
ol8]3t A5 wA(tip- |n) Bl o}-2(tip-out) ©] &} 2L

Begl 2349371 2 A$odE 2] Mo
okl = A shA| B o %Xd }%— %‘rf%}iaq A s
7|5 e, o] # ]k T4 B 3
2 Apke] A Ael] glef v
ahtelth,

HRUoF: Al AFgFe] AL o] 8910 £
= W), A Al TR fokd 5 s
ok A= <l

A9 75 Bol F AT S8,

74E FREE] 54

2 AT E AR U Ao EAL BelE
Aol el AR A Bl AE Fake] Aol
As 54 BA8) wokth 2 A AE xle]
EAE AAURE L B8 Sk Ase oy
9 A%, AR Bl i e 54 Aot o
o2 s JEF AEe oA ArkE 2717} of
A Aol W3, Aol NE Ea 54 T R
ohol fgata A d a9 Atk A
Aol e gk mae o] 7 F8 24 91Xl
M FE S4E 2R FEHAL, o H
akst AREI Ao] Fo] ABH NS T3 F
2 QY AAES] Fare A nglch

152 siaxsxZesl=27 HMuH 25, 2006

A}

2AI Al

.=

0%
i

21 MA E= 9|9} 28 M

B A1E o yaal M e = YAt A
B9 91212 Fig. 19 YERIATE 1S 214 ¢
Aol la= S AR 7HEE Y S YER AL,

_]

=
o

to & rlo rlo I

22 o] B2 7FE e A A S LERATE 2
olmE=d), AWM FHHE =

N

ol [

o

o
N o

% M2 e Moo
=2
i
M
(11
2
I
e
il
ro
R
v
A
>~
>

>
oo JE

o,

i

w

Z

Lo

w

ko

w

o

rr

il

i

o

o -
~ o

A
>

0
1 l_ﬂ

o
N
[o5

o=
i)
Iy
Jn
2
R
=2
I
ki
|
2

,d
2
>

e

g Al

o,
S

M £ {0 o
)

ﬂ_&l‘lf:‘?‘:ﬂ

off . Hr
r
flo
W
B
o
0 il
<
o
=
fr
Y

o

(
2
-z
2
ol

o
e
He
lo
JPH

1
T

I
o
o

Y

il

o
"o
do 2 & T oo wf

o

2 oo
(g o
-
UE
2 =
o m 2

Y

(back lash)<] %
5,82 217} ¢
o 1= Tele] elst
Attt A& 75 Al A
& BT pEE R AR A
Yol waste] Aa| 2} 2ol 7
%’49] S m A A 2SS A s o
N FA S e = Al
ED}%% 3l S48t 740] Hgo|t}
A BY3ta AAA 7= ==
E=A tEFA o 2 vreRd Aot

oL

ki

it
e

R~

)

o,

w4

&y
i
o
=
i

H&
T
-
_,d A
Wy &
M,
T
et

=

Ay -ﬁ
e

2

ol

ol

2

N

N

N

A4 Lo
b

H

2

(A o
£ MO
jur)
=)

Of
Loy 4o 2

o
7 b
s &%

R

ha
o -
;O
[o

o I
30
o

oh [E N
[>

o 2k K

S
oo ro -
)

2

Rear Wheel

/H[ﬁ ~

[y !

= -

|::> ﬂ_ Engine
MN

driving
resistance
Vehicle Mass
\ 1b
6
7

5a

Fig. 1 Measuring positions and components

22 5F TH|
2 AFtol AL ol B F5 41l E Fig. 21 A
o2 Yepfii=l, o] gnls AAA o A



)
Hu
fiin
]
b
E]
2
ox
1
<
5
2
o
10
N
N

S
Fo
Al
0x
0%
0
2
r°l'
-IJ

Fig. 2 Photography of the measuring equipment
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