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Measurement Technique of Force Transmitted from Road Surface to Tire
during Actual Driving and Application
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ABSTRACT

A new measuring method which enables
quantitative force evaluation for the ride comfort
analysis has been developed. The force transmitted
from road surface to tire has been measured while
the vehicle is running.

The result of the measurement has shown that the
force transmitted from road to tire has certain
direction of action in side view, within the frequency
range between 5 and 15Hz. And the inclination
angle of the direction of action has been found to be
dependent on the vehicle velocity.

As the application of the measuring technique,
the optimal wheel center locus inclination angle in
side view, which minimizes the fore and aft force
transmission from vehicle suspension to the body,
has been studied. And the optimum angle has been
confirmed to exist.
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4 Input force + Inertia force = Output force\

Actually inertia force and output force are measured, then
input force is counted backward

Input Inertia Output
force force force

Force transmitted from

\\ road surface to tire

Mass of unsprung mass Force transmitted from
X Unsprung acceleration suspension to body /

Fig.1 Input force measurement principle
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Fa,Fb ---- Measured axial force

Vertical output force = Faz + Fbz
Longitudinal output force = Fax + Fbx

Fig.2 Output force measurement
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Fig.3 Outline of measurement technique
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Foz -
Vertical force transmitted
from road surface to tire
Foz = F6z - Fiz
Fox = F6x - Fix
Data

§

Signal conditioner 48 channel low pass filter

16 channel X
le

Analog/Digital converter

Setting command
signal

Note type personal
computer

} GP-IB Interface

Fig.4 Measurement system on the car
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Fig.5 Principal function of analysis application

Ex. Method 1

Transmitted force from
suspension to body

Transmitted force from
road surface to tire

7

Measured directly with drum
instrumentation

Fig.6 Verification of measurement technique
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Fig.8 Comparison of longitudinal force measurements derived from three different methods
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Fig.9 Disagreement of three measurements, in higher frequency range

— 152 —



HONDA R &D Technical Review Vol.9(1997)
Vertical 0 0.1 0.2 0.3 Time
force : / sec) _
e | ' ) 0 0.1 0.2 0.3Time
Car-A : S : (sec)
3 W v c
A SE» T
Car-B - - ] o
: f c
Y
()]

— 0 0.1 0.2 0.3
Longitudinall o 0.1 0.2 0.3 5? 1 (sec)
force - . . (sec) A -

5
Car-A i 4 ] L T
| ; = 9 52> /
Car-B 1 —~ 5

Force transmitted from
road surface to tire
(2 kN/grid)

Fofcé tréhsmitted from.
suspension to body
(2 kN/grid)

Fig.10 Force transmitted from road surface to tire, measured during actual driving over a pothole
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Fig.13 Longitudinal force transmitted from
suspension to body with various wheel
center locus inclinations

Fig.14 Improvement of longitudinal force

transmitted from suspension to body
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Fig.16 Calculated results of longitudinal force
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