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Lap Time Simulation Technology for Performance Design during Production Car Development
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ABSTRACT

A lap-time simulation technology for circuit driving
compatible with performance design technologies
employed during the development of production
vehicles has been developed. The method creates
vehicle models using data employed in the model-
based development of production vehicles, and by
combining these with models of driving and road
surface conditions, reduces the computation time
necessary for lap time simulation. The ability to
define two models using the circular arc and whole
curve transition methods makes it possible to apply
the method in the performance design of production
vehicles using all drive types. The method enables
treatment of lap times during circuit driving as one
item in the study of specifications during performance
design in the development of production vehicles. The
application of the method in the study of specifications
during the development of the new NSX and the
CIVIC TYPE R demonstrated the validity of the
concept and the effectiveness of the method.
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Table 1 Characteristics of two methods

Method | Definition of corner | Tire slip conditions Characteristics

Contribution of straights

A Circle Pure LT
and corners to lap time is clear

Radius of curvature is continuous

Combined (Locus is close to actual drive)

B Transition curves

A: Circular arc method
B: Whole transition curve method
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Fig. 6 Elements related to road surface shape
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Table 2  Specifications of NSX and CIVIC TYPE R

NSX CIVICTYPER
External dimensions
Lx W x H (m) 4.490x1.940x1.215 |4.390x 1.880 x 1.460
Wheelbase (m) 2.630 2.600
Weight (kg) 1800 1380
Drive type Engine and Motor/AWD Engine/FWD
9 9

Maximum " 373/200

power (Engine/Motor) (kW) System maximum power: 427 228
Maximum torque (Engine/Motor) (Nm) System msafig/u?fgrque: 646 400
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