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Using conventional technology, it used to be difficult
to calculate vehicle behavior in alimit handling situation
by mechanical system analysis and predict that behavior
with a high degree of accuracy. A method used tire
modeling based on Magic Formula has been developed
for tire optimization by improvement of weighted toward
limit and for representation of the characteristics of tire
deflection. In relation to vehicles, the method has been
applied to improvement of the suspension rate and
traction torque control. These measures have made it
possible to perform mechanical system analysis
calculation of vehicle handling behavior up to the limit.
As a result, it has become possible to attain a high
degree of accuracy in predicting vehicle limit behavior
in turn, which is one of the dynamic characteristics for
limit drivability.
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Fig. 1 Two patterns for evaluation of turning behavior
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Fig. 2 Nonlinear characteristics of tire
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Fig. 4 Three-component forces for tire performance
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Longitudinal force

Byxa =f (k)
Cxa = Constant
Dxa =f (Fxo, 77)
Shya= Constant
Shy =1 (Fp)
Svx =1 (Fp)

Lateral force

Byk =f (Cl)

Cyk = Constant
Dyk =f(a, FyO)
Shyx= Constant
Svk=f(a, 7, F2)
Svy =f(7,Fp)

Aligning torque
M; =—tFy+Mg+sFy

Fy =F—Swk
Mgz = Drcos [tan}(Bra)] cos (@)
S =f(7’,Fz, Fy, RO)

a=f(a, 7, £, F)
Bi=f(7,F2)

Ct = Constant
Di=f (7, Fz Ro)
Ei=f (Cl’, 7, F2)

Fx = DxaC0s [Cxatan™{ Bxa (@ + Shya)}]

Fxo = Dxsin [Cxtan{ Bx (x + Shx)—Ex (Bx (5 + Shx)—tan® (Bx ( + Shy)))}] + Svx

Fy = Dykcos [Cyktan{ Byk (£ + Shyk)}] + Svyk
Fyo= Dysin [Cytan{ By (@ + Shy)—Ey (By (@+ Shy)—tan® (By (@ + Shy)))}] + Svy

t = Dtcos [Cttan-l{ Btat—Et (Btat— tan'l (Btat))}] cos (o)

Bx =f (F)
Cx = Constant
Dx =f (Fy)
Ex =f(x,Fp)

By =f(7,F2)
Cy = Constant
Dy =f(7,F2)
Ey =f(@,7.F2)
Shy=1(7,F2

a=f(a,7,£,F)
B = Constant
Dr=1f(7,Fz Ro)
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Fig. 5 Magic Formula model
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Fig. 10 Change of tire forces with torque control
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