JAPANESE AUTOMOBILE STANDARD JASO T011: 2003

Motorcycles — Steady state circular test procedure

1. Scope

This standard specifies test procedures for steady state circular of motorcycles.

2. Normative references
The following standards, when referred to in this standard, constitute a part of the specifications of this standard.
As required, the most recently updated version of the applicable standard (including addenda) shall be applied.

JASO T 803 Glossary of terms relating to motorcycle and moped stability and controllability

3. Terms
Definitions of terms used in this standard shall be as defined in JASO T 803. The main terms defined in JASO T
803 and used in this standard are stated as follows.
a) Steer torque
Torque added around the steer axis.
b) Steer angle
Rotation angle of the steering assembly in relation to the steer axis. The angle is 0 when the front wheel centre
plane is parallel to the motorcycle longitudinal centre plane.
c) Centripetal acceleration
Component in a horizontal direction and perpendicular to the horizontal velocity of the acceleration vector of the
origin of coordinates.
d) Yaw angle
Angle () formed between the x,'" axis projection on the road plane and the X axis®® of the motorcycle horizontal
frame axis system.
Note: ™ x;,, y:v and z;, are a right-hand orthogonal axis system with an origin at the centre of gravity of the motorcycle frame.
Note: ¥ X, Y, and Z are a right-hand orthogonal axis system fixed on the earth.
e) Yaw velocity
Angular velocity about the z axis.
f)  Roll angle
Angle formed between the x'-z’ plane®™ and the x-z plane.
Note: @ x', y' and z’ are a right-hand orthogonal axis system with an origin at the centre of gravity of the motorcycle.
g) Lean with

Rider’s posture in which the rider’s centre of gravity is in the motorcycle longitudinal plane during turning.
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4. Test conditions
4.1 Conditions of test motorcycle
411 Tyres
The conditions of the tyres shall meet the following requirements.
a) The standard condition of the tyres shall be as specified in the specification of the test motorcycle, within 1 year of
production and have 90 % or more of tread groove depth.
b) Inthe case of a brand new tyre, the tyre shall be used after conducting running-in for 20 km or more without
conducting severe braking or steering.
c) Inflation pressure of the tyre (when cold) with a measuring device equipped shall be adjusted to the value specified
in the specification of the test motorcycle, and the tolerance shall be within +5 kPa.
d) After the test is completed, the tread groove depth around the whole tyre shall be 1.6 mm or more.
41.2 Load condition
The load condition of the test motorcycle shall be set between the mass where a rider is added to the unladen
motorcycle condition and the total mass of the motorcycle, and shall not exceed the maximum axial load®. The position
of the centre of gravity and the moment of inertia shall be within the regular usage range. The total mass of the rider
and the measuring device shall be 105 kg or less. The measurement result of the load shall be recorded in Attached
Table 1.
Note: Maximum axial load: A value specified in Japan Automobile Tire Manufacturers Association (JATMA) standards.
41.3 Condition of operating parts
The operating parts that influence the test results shall be in a state such that adjustment has been made to the
values specified by the manufacturer of the test motorcycle.  If the values do not meet the specified values determined
by the manufacturer, such deviated values shall be recorded in Attached Table 1.
Remark: The operating parts that influence the test results are steering system parts, suspension system and driving system
parts.
4.2 Testroad
The test road shall be an asphalt-paved road, a concrete-paved road, or a high frictional road. It is desirable to
have even, clean, uniformly hard and dry road surface. The inclination of the road shall not exceed 2.5 % in any
direction.
4.3 Natural wind
The natural wind velocity shall not exceed 5 m/s. The maximum wind velocity during the test shall be recorded in
Attached Table 1.

5. Measurement items
The measurement items for the test are steer torque, steer angle, yaw velocity and forward velocity. Measurement

of roll angle is also recommended.

6. Measuring device
Table 1 shows each recommended value for the measurement range and the tolerances of the measuring device
for measuring the measurement items in Section 5.  When recording data, the bandwidth of the measuring device in

the combination of a transformer and a recorder shall be 8 Hz or more.
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Table1 Recommended values for the measurement range and tolerances of the measuring

device
Measurement item Measurement range Tolerance

Steer torque N-m +40 +0.4

Steer angle ° +10 0.1

Yaw velocity °/s +50 +0.5

Forward velocity km/h 0~110 +1.1

o
Remark 1: The tolerance shall include from transformer to recorder.
Remark 2: If the value exceeds the tolerance specified here, the actual tolerance shall be recorded in Attached

Table 1.

7. Test method

7.1 Test preparation
A measurement item shall be selected from Section 5, and a measuring device that has the characteristics

specified in Table 1 shall be attached to the test motorcycle. Tyres inflation pressure (when cold) shall be adjusted

under the test environment. Then, warming-up shall be conducted for approximately 10 minutes in order to stabilize the
tyres and the measuring device. The warming-up shall be conducted within the running speed range (Table 2), and the
course is not particularly specified.

7.2 Running method of test motorcycle
The running method shall be as follows.

a) The test motorcycle shall be run along the selected radius course at a constant speed. When the maximum speed
of the test motorcycle is 80 km/h or more, a test course including an arc or circle with a radius of 100 m shall be
used; when the speed is 80 km or less, a test course including an arc or circle with a radius of 30 m shall be used

However, if a course with a radius of 100 m cannot be arranged, a course with a radius of 30 m may be used.

b) The deviance from the course of the running trajectory shall be targeted within 0.3 m.

c¢) The running speed shall be as specified in Table 2.

d) The test shall be conducted at a minimum of 3 speeds among these conditions, including the upper limit speed
where stable running is possible without deviation from the course.

e) A gear position shall be set to the position that allows stable running while data is measured, and the steer angle
and throttle position shall be maintained in a constant state as possible. The rider’s basic posture in this time shall
be the lean with posture.

f)  Turning shall be conducted in both left and right directions for 3 times or more for each direction.

Table 2 Running speed

Radius (m) Forward velocity (km/h)
30 20, 25, 30, 35, 40, 45
100 30, 40, 50, 60, 70, 80
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