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Study on Objective Analysis of Tire Performance in Mud Off-Road and
Correspondence Between Subjective Evaluation and Objective Evaluation

Most of off-road performance has been evaluated by subjective method in tire development. It has become difficult to achieve
both on-road and off-road performance only by the evaluation. One of the aspects to establish objective evaluation difficult
is current off-road evaluation has been done by experienced evaluators' tacit knowledge and driving maneuver hasn't been
clear. So we classify them and set measurement conditions on Mud. It made possible to evaluate the performance objectively.

Vehicle Dynamics, Tire/Wheel, Evaluation Technology
Off-Road, Mud
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Situation Standing Start Acceleration Sawing Momidashi (Rocking)
Image :—
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Mud Depth Shallow Shallow Deep Deep
Scene + Move from a standstill. ; Re-accelerate while mov-| - Able to move forward at doSetslrllcf ;ﬁoivdiiéexsfzil(:izlzh?;

ing.

extremely low speed only.

move back and forth widely.

What driver wants to do

+ To start smoothly.

+ To accelerate or maintain
vehicle velocity.

- Keep moving steadily
forward and get large accel-
eration

+ To clear the obstacle.

Driver’'s Aim

-+ Avoid excessive slipping.

+ Avoid excessive slipping.

- Find a surface that can
generate a large traction
force.

+ Scrape off mud in front of
the tire.

+ To create enough momen-
tum to clear the obstacle by
repeatedly moving vehicle
forward and backward.

. . . + Adjust shift and accel to
Accelerator | * Linear or Step. + Linear or Step. - Step quickly and hold. . ) R
o ) increase vehicle momentum.
peration - - -
Other o n + Turn the steering wheel | - Repeat the shift operation
left and right. of D>R—D—R.
Velocity (km/h) Velocity (km/h) Velocity (km/h) Velocity (km/h)
T S T R, - SO ———————r
Wheel Velocity 50 T 10
P S Wheel Velocity Vehicle Velocity
Velocity Wheel Velocity. - /
== Gehicte,velosity 5 [ oty ___Vehicls Veioaity, Time (s)
0 Time (s) o Time (s] o Time (s) —qQ [
+ Tire grip. - Tire grip.

Point of Subjective Evaluation

+ Balance between tire slip
and vehicle acceleration.

+ Balance between tire slip
and vehicle acceleration.

+ Sustainability of grip up
to high wheel velocity.

Acceleration and decelera-
tion amplitude and timing.

Vehicle Velocity
Quadrant 2

Quadrant 1
/

(1)

(2) Acceleration
(3)Sawing
(4)

(3)

@/~ ”

Quadrant 3

Wheel Velocity

Quadrant 4
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Standing Start
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Momidashi (Rocking)
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