JAPANESE AUTOMOBILE STANDARD

JASO Z 112-88

Measuring Method of Approach, Departure
and Ramp Breakover Angles for Automobiles

1. Scope

This standard specifies the measuring method
of approach, departure and ramp breakover an-
gles for passenger cars('), vans('), and pick-
ups(’) by means of actual vehicles.

Note (') Based onJIS D 0101 {Glossary of Terms Relat-

ing to Kinds of Automobiles)

Remark: In this standard, units and numerical values are
based on Sl (International System of Units), while
units and numerical values given in { } are cus-
tomary units system, and are given for reference.

2. Purpose

This standard aims to establish a unified method
of measuring approach, departure and ramp
breakover angles.

3. Definitions of Terms

Definitions of main terms in this standard are as
follows:
{1} Angle of Approach
The minimum of angles made by a line,
through the lower end of the front meas-
uring object of automobiles, tangent to
the front tyre static loaded radius arc with
the reference plane. (See Attached Fig. 1)
(2) Angle of Departure
The minimum of angles made by a line,
through the lower end of the rear measur-
ing object of automobiles, tangent to the
rear tyre static loaded radius arc with the
reference plane. (See Attached Fig. 1)
(3} Ramp Breakover Angle
The minimum of supplement to angles
made by two lines, through the lower end
of the measuring object located within
the wheel base of automobiles, tangent
respectively to the front and rear static
loaded radius arcs. {See Attached Fig. 1)
(4) Unladen State
Based on JIS D 0102 (Glossary of Terms
Relating to Automobiles - Dimensions,

Masses, Weights and Performances of
Automobiles), with tools, jacks and spare
tyres excluded.

{5) Centre of Ground Contact Plane
The foot of a perpendicular given from the
tyre centre to the reference plane.

{6) Static Loaded Radius
Distance from the tyre centre to the refer-
ence plane with automobiles in stationary
state.

(7) Reference Plane
A horizontal flat plane.

4. Measuring Item

The following items shall be measured:
{1) Angle of Approach (0f)
{2) Angle of Departure ()
(3) Ramp Breakover Angle (0¢c)

5. Measuring Condition

Measuring conditions are as follows:

(1) Automobiles shall be as a rule in unladen
state and shall be placed in straight for-
ward run position on a horizontal flat
plane before measurement. Measurement
results in the fully laden state(?), if so ad-
ded to the report, shall be given a com-
ment of this fact.

Note (2) Based on JIS D 0102.

{2) Automobiles equipped with a vehicle
height adjuster shall be placed in the stan-
dard position specified by the manu-
facturer.

{3) Accessories of automobiles shall conform
to the followings:

(a) Licence plates shall be excluded, with
their bracket however included.

{b) Hooks, bumpers, exhaust pipes, etc.
shall be included in the measuring ob-
jects as fixed parts, with flexible
mudguards excluded.

Reference Standards: Refer to Page 3.
Applicable Standards: Refer to Page 3.
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{c) For miscellaneous parts that might af-
fect angles stated above, notes shall
be given that they are measuring ob-
ject or not.

6. Measuring Method

The height H from the reference plane to the
lower end of a measuring object, the distance L
to the centre of tyre ground contact plane along
the reference plane and the height r from the
reference plane to the tyre centre shall be deter-
mined. (See Attached Fig. 2) Angles shall be cal-
culated by the results of above measurements.
(1) Angle of Approach

(a) Determine the height H1 from the
reference plane with respect to the
lower end of several measuring ob-
jects located ahead of the front axle.

(b) Determine the horizontal distance L1
along the reference plane from the
foot of a perpendicular given from the
respective lower ends stated in (a) to
the centre of the front tyre ground
contact plane.

{c) Determine the height r1 from the
reference plane to the front tyre
centre.

(d} Calculate angies by the formula in 7.
below using several measurements of
{a) and (b) as well as that of {c). The
minimum value of the calculated an-
gles shall be considered as the angle
of approach 65 .

{2} Angle of Departure

(a) Determine the height H: from the
reference plane with respect to the
lower end of several measuring ob-
jects located behind the rear axle.

{b) Determine the horizontal distance L2
along the reference plane from the
foot of a perpendicular given from the
respective lower ends stated in (a)
above to the centre of the rear tyre
ground contact plane.

(c) Determine the height r2 from the
reference plane to the rear tyre
centre.

{d) Calculate angles by the formula in 7.
below using several measurements of
{a) and {(b) as well as that of (¢). The
minimum value of the calculated an-
gle shall be considered as the angle of
departure 0.

{3} Ramp Breakover Angle

(a) Determine the height Hs from the
reference plane with respect to the
lower end of several measuring ob-
jects located within the wheel base.
When there are several measuring
points having the same height, the lo-
cation nearer to the wheel base
centre will give a minimum angle.

(b} Determine the horizontal distance L3
and L4 along the reference plane
from the foot of a perpendicular given
from the respective lower ends stated
in (a) above to the centres of the front
and rear tyres ground contact planes
respectively.

(c} Calculate angles for front and rear
respectively by the formula in 7. be-
low using several measurements of
{a) and (b) as well as that of 6.{1).{c)
and 6.(2).(c). Find the sum of the an-
gles concerning the front and the
rear. The minimum value of the sum
shall be considered as the ramp
breakover angle 0.

7. Calculation of Angel

The angle shall be calculated by the following
formula:

L —~NI2+ H — 2/H
2r — H

0 =2 x tan™?

where @ : angle (degrees, minutes)

H : height from the reference plane to
the lower end of the measuring
object {(mm)

L : horizontal distance from the foot
of a perpendicular given to the
reference plane from the lower
end of the measuring object to
the centre of the tyre ground con-
tact plane {(mm)

r : height from the reference plane to
the tyre centre (mm)
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