https://doi.org/10.69239/hondatechnicalreview.2013 25 2 10

FANTHRET

77y MV AR D 32824 ViR

Flat Belt Test System for Suspension and Tire Measurement
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A new chassis testing system equipped with flat
belt roadways for both left and right vehicle wheels
has been developed and put into operation. This
system is designed to be capable of comprehensive
performance evaluation of vehicle suspension and tires.

Testing of suspension characteristics using actual
vehicles requires many work-hours of testing on
the proving ground in order to assure measurement
accuracy and to reduce deviation from environmental
factors. The use of the present system, however,
enables enhanced development efficiency by replacing
proving grounds test evaluations with testing of the
system in a fixed environment and by shortening
measurement time.

This test system can be transformed into three
measurement modes: the first mode can measure
suspension characteristics of the front or rear wheels
of a vehicle; the second mode can measure suspension
assembly characteristics by testing just a suspension
system with tires; and the third mode can measure the
characteristics of tires alone.

In actual vehicle testing, the vehicle behavior is
measured under the influence of forces generated
in both front and rear axles, which are dynamically
coupled with each other through the vehicle’s motion.
It becomes difficult, therefore, to separately analyze
the influences of the front and rear axle tire forces on
vehicle dynamics. The present test system can measure
the component forces and moments of each tire of
front or rear axles separately with a vehicle body
constrained to the ground, and can provide analytical
information to improve vehicle dynamics performance.
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Vx: Belt speed
SA: Slip angle
Fy: Lateral force
Fz: Vertical load
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Fig. 1 Configuration of VT mode
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Table 1 System specification of VT mode
Vx 0 to 180 km/h
SA -20 to +20 deg (up to 3 Hz)
Fz 0 to 15000 N (up to 25 Hz)
Fy -10000 to 10000N
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Fig. 2 Photograph of VT mode

Table 2 System specification of SC mode

Vx 0 to 180 km/h

SA -20 to 20 deg (up to 3 Hz)

RA -15to 15 deg

Fz 0 to 15000 N (up to 25 Hz)

Fy -10000 to 10000N
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Table 3 System specification of TS mode

Vx 0 to 180 km/h
SA -20 to 20 deg (up to 3 Hz)
CA -15to 15 deg
Fz 0to 15000 N
Fy -10000 to 10000N
My -2800 to 2800 Nm
Fx -6600 to 6600 N
Slip rate -100to 100%
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Table 4 Cornering force test conditions in VT mode

Test vehicle 2010 model year JAZZ
Tire 175/65R15 84T
Vx 30 km/h
SA 0to 12 deg
SA change speed 3 deg/sec
Air pressure 220 kPa

Suspension stroke 0, 20 and 40 mm

Vertical excitation 5 Hz, +/-5 mm
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Fig. 7 Cornering force change to slip angle in VT
mode with or without vertical excitation

Table 5 Cornering force test conditions in SC mode

Test suspension 2010 model year JAZZ

Tire 175/65R15 84T
Vx 30 km/h
Fz 7000 N
SA change -4 to 4 deg, 0.5 Hz

Air pressure 220 kPa

Table 6 Cornering force test conditions in TS mode

Tire 205/60R16 92H
Vx 60 km/h
Fz 2000, 4000, 6000 N
SA -12 to 12 deg, 6 deg/sec (triangle)
Air pressure 220 kPa
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Fig. 8 Time history of cornering force and tie-rod
end force
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Table 7 Cornering stiffness test conditions in TS mode

Tire 205/60R16 92H

Vx 10 km/h, 100 km/h

Fz 200 to 7600 kN

SA 1 deg (const.)
Air pressure 220 kPa
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Fig. 9 Cornering force change to slip angle
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Fig. 10 Cornering stiffness change to vertical load
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