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An Experimental Study of the Improvement of Driveability in Vehicle Acceleration Mode
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ABSTRACT

Modem vehicles require a high degree of refinement including good driveability. Vehicle driveability,
which becomes a key decisive factor for marketability, is affected by many parameters such as engine control
and the dynamic characteristics in drive lines. Therefore engine and drive train characteristics should be con-
sidered to achieve a well balanced vehicle response simultaneously.

This paper describes experimental procedures which have been developed to measure engine torque and
investigate shuffle characteristics. To analyze the vehicle dynamic behavior, frictional torques and inertia
mass moment of engine, and drive train were measured. Shuffle characteristics during tip-in condition were
investigated in an experimental vehicle at 2nd and 3rd gear stages. It was found that the shuffle characteristics
were caused by sudden changes of engine torque and have a different vibration frequency with gear stage
variation. Inertia mass moment of engine including flywheel rotation showed a key factor for the shuffle
characteristics.

FR87]=8°] : Tip-in(§<1), Gear stage(7]o] ), Power train model(5& A E ), Shuffle(MZ), Spark

timing(3 3}A] 71)
Nomenclature fric.  : friction
a : angular acceleration gen. @ generation
I : inertia mass moment tLE : engine total friction
T : torque f,DT : drive train friction
rfE  : engine rubbing friction
Subscripts pump : pumping
E : engine
DT  : drive train Abbreviation
ECU : engine control unit
* 59, ol=uslm thste EMS : engine management system
** 39 olFusm UEGO : universal exhaust gas oxygen sensor
o, usvledTd TPS : throttle position sensor
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Table 1 Engine specifications
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q
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F3t7] H8 7 A
At o, |F
A ZE KistlerAb2] 6051B(7.47pC/bar) 174
9} 6052A(18.5pC/bar) 37 & AL&3tdth AlA &=
A3 EY 1y oA YEE At RS
A8t ZZ 7] &= KistlerAh] Type 50118 AR&315

Engine 1.8 SOHC
Engine type In line 4
Installation Transverse
Engine displacement 1761 cc
Bore 80.5 mm
Stroke 86.5 mm
Compression ratio 9.51£0.2
Combustion chamber type Bath tub
Valve number per cylinder 2

Intake 20:BTDC /
Valve timing 62°ABDC

Exhaust 63°BBDC/

19°ATDC
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Table 2 Gear ratio of manual transmission tpuse/eev. [

Gear shift

1" gear ratio 3.545
2™ gear ratio 2.048
3™ gear ratio 1.346
4™ gear ratio 0.971
5™ gear ratio 0.763
Reverse 3333
Final gear ratio 4.176
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