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ABSTRACT

The increased weight produced by measuring
instruments and the limited space available for such
instruments make it a challenge to measure vehicle
characteristics in extreme driving conditions such as
circuit driving that take the vehicle to its performance
limits. The ability to conduct bench simulations of
vehicle behavior, that consider a variety of factors such
as changes in the form of the vehicle and the forces
acting on it, across a wide range of driving conditions,
from standstill to extreme driving, would enable the
measurement of physical characteristics which has been
unlikely to be measured to date. Additionally, this would
contribute to more precise analysis of vehicle
characteristics during driving. Honda's Dynamic Vehicle
Simulator (DV'S) was developed as a multi-axis test
system with the capacity to enable simulation of vehicle
behavior from standstill to extreme driving on the bench.
A method of efficiently reproducing this wide range of
driving conditions on the bench using the DV'S has been
developed. This method has enabled vehicle
characteristics in the extreme driving range, which has
previously been challenging to study in vehicle tests, to
be analyzed on the bench.
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Fig. 1 Outline of DVS
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F, = M* (Long. Acc.) — DragF
— solve F,
Brake on
F!"= Ffr = F*(Brake distribution)/2
R"= F™ = R*(1 — Brake distribution)/2

: |ﬁ/,:f Fr
Brake off (Traction)
Fxfl = Fxfr =0

Fxrl = Fx" = FX/Z

Fig. 2 Identification of F, generated in tire

R+ F= M* (Lat.Acc)
F/*WB'— F*WB, = In* (Yaw rate)
—solve R/, F/

Fyﬂ = Fyf* szl / (szl + szr)
Fyfr - Fyf* EfI(F'+ F"
F)'= F*F 1 (' + F")
F = F*F," I (F'+ F")

waf

wB"

Fig. 3 Identification of F, generated in tire
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Fig. 4 Method of correction of F,
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Fig. 5 Target data for F,
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Fig. 6 “Slipping” and “floatage”
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Fig. 7 Difference from pin fix simulation with BCMS
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Fig. 8 Theory of BCMS
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Fig. 9 Comparison between BCMS and
measurement values
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Fig. 10 Compliance characteristics of toe by F & M, & F,
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