JAPANESE AUTOMOBILE STANDARD

JASO Z 014-90

Rear Marking Plates for Trucks and Trailers

1. Scope

This Standard specifies rear marking plates
{hereinafter called “marking plates”) for mo-
tor trucks {including tractors) and trailers (in-
cluding semi-trailers) classified as ordinary
motorvehicles specifiedinJISD 0101 (Glossary
of Terms to Kinds of Automobiles), not includ-

ing pickups and panel vans.

Remark: Inthis standard, the units and numerical values
are based on Sl {International System of Units),
while units and numerical values given in { }
are customary units system, and are given in
reference.

2. Purpose

This standard specifies performance of mark-
ing plates and test methods forimproving rear
visibility of trucks and trailers from the other
vehicles to secure safety for running during
the night.

3. Definitions of Terms

The definitions of main terms to be used in
this standard shall conform to JIS Z 8105
(Glossary of Colour Terms) and be as follows:
(1) Marking Plates
The rectangular plates with retroreflective
and fluorescent materials or device on
the surface.
{2) Retroreflection
Phenomenonin which light rays reflect
to the illuminated direction of the light
rays.
(3) Axis of lllumination
The axis connecting a projector and the
centre of a test piece surface.
(4) Axis of Observation
The axis connecting a light receiver
and the centre of a test piece surface.
(5) Angle of Observation
The angle between the axis of illumina-
tion and the axis of observation.

{6) Plane of Observation
A surface covering the axis of illumina-
tion and the axis of observation.

(7) Reference Axis
The normal axis on the centre of a test
piece surface.

{8) 1st Axis
The axis perpendicular to the plane of
observation through the centre of atest
piece surface.

(9) 2nd Axis
The axis perpendicular to both the 1st
axis and reference axis through the
centre of a test piece surface.

(10} Angle of Incidence
The angle formed by the axis of illumi-
nation and the reference axis.

{11) Retroreflection Coefficient (R’
The value determined by dividing the
luminous intensity (/) in the direction of
the angle of observation fromthe surface
of the retroreflection by the product of
illuminance (E;) of the retroreflection
surface which is placed perpendicular
to the direction of the incident light and
its area (S) (see Fig. 1).

/
E.-S

{12) Luminance Factor
The ratio between luminance of the
retroreflective and fiuorescent materi-
als, and that of the perfect reflecting
diffuser.

R'=

4. Performance
4.1 Colours

Colours of marking plates shall be yellow for
retroreflective materials and red for fluorescent
materials. When the measurement was taken
as specified in 5.2, the colours shall be within
the range encircled by the points of chroma-
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Table 1 Colours

Standard Chromaticity coordinate points i
light at Hiuminance
Colours measure- 1 3 4 factor

ments X y X X Y X Y
Retroreflective D 0.545 0.454 0.487 0.423 0.427 0.483 0.465 0.534 20.16
material
(Yellow) A 0.585 0.385 0.610 0.390 0.520 0.480 0.505 0.465
Fluorescent
material Dy 0.690 0.310 0.595 0.315 0.569 0.341 0.655 0.345 >0.30
(Red) ‘ -

ticity coordinates 1, 2, 3, 4 described in Table
1. Luminance factor shall be equal to or
above the values specified in Table 1.
Standard lights for measurement shall con-
form to JIS Z 8720 (Standard illuminants and
Sources for Colorimetry) and chromaticity
coordinates shall conform to JIS Z 8722
{(Methods of Measurement for Colour of Re-
flecting or Transmitting Objects).

4.2 Reflectivity

Reflectivity of retrorefiection materials shall
be shown in the retroreflection coefficient R’
and it shall be equal to or above the values
described in Table 2 when measured by the
method specified in 5.3.

Table 2° Reflectivity

Angle of observation

20’
Angleof | B.(}) 5 | 30° | a0
0

incidence 8, (%)

R’ 122 [ 67 | 64

Note: (*) Angle covering from the axis of illumination to
the reference axis and 1st axis.
(*) Angle from a plane covering the observation
plane to the reference axis.

4.3 Weatherability

Weatherability shall satisfy the provisions (a)
- (d) when a test is performed by the method
as specified in 5.4.

(a) Appearance There shall be no abnor-
mality in appearance such as cracks,
peeling, corrosions, bulges, chlorosis.
Also there shall be no shrinkage ex-
ceeding 0.5%.

(b) Colours The colour of retroreflective
materials must satisfy the provisions
of 4.1.

{c) Reflectivity Reflectivity shall be 80% or

more of the values specified in Table 2.

(d) Reflectivity at Rainfall Reflectivity shall
be 90% or more of the measured value
at dry conditions when measured by
the method described in 5.4 (d)

4.4 Salt Water Resistance

Reflectivity of the retroreflective materials
shall be equal to or above the values specified
in Table 2 when the salt water resistance test
was performed by the method as specified in
5.5.

4.5 Fuel Resistance

There shall be no abnormality in appearance
such as melting, swelling, bulges when the
fuel resistance test was performed by the
method as specified in 5.6.

4.6 Adhesive Property (when adhesive
material is used)

The force required for peeling the material
from the substrate shall be 10N (1.0 kgf) or
more whenthe testis performed by the method
specified in 5.7.

4.7 Water Resistance

There shall be no abnormality in appearance
such as bulges, peeling, chlorosis onthe area
excluding 10 mm on the periphery of the test
piece whenthe testis performed by the method
specified in 5.8.

4.8 Impact Resistance

There shall be no cracks of materials, peeling
from the substrate at the position exceeding
5 mm from the impact area when the test is
performed by the method as specified in 5.9.

4.9 Rigidity

Maximum warpage of the marking plate by
the test load shall not exceed 1/40 of the
distance between the supporting materials
when the test is performed by the method as
specified in 5.10. Residual warpage after the
load is removed shall not exceed 1/5 of the
measured warpage under load.
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4.10 Heat Resistance

There shall be no abnormality in appearance
such as cracks onthe surface, peeling, bulges,
and excessive warpage when the test is per-
formed by the method as specified in 5.11.

5. Test Method
B.1 The test conditions shall be as follows:

5.1.1 The Conditions of the Test Location
The conditions of temperature 20£2°C
and relative humidity 65+5% specified
in JIS Z 8703 (Standard Atmospheric
Conditions for Testing) shall apply.

5.1.2 Classification of the Test Pieces A
product or a test piece cut off from a
product shall be used as a test piece
{hereinafter called “piece A”). Concern-
ing the adhesive test where itis difficult
to perform with piece A, a test piece
shall be made from a base material
which is used for the product. (Here-
inafter called piece B).

5.1.3 How to Make a Piece B Clean the
surface of abase material with appropriate
solvents such as benzine and dry it
well, and then wipe the surface with
cleandried cloth. Then, fix an adhesive
surface of a retroreflective material or
afluorescent material of 25 mm in width
on its surface.

5.1.4 Pretreatment of the Test Piece Leave
a piece A or B for 24 hours under the
conditions specified in 5.1.1 before
testing.

5.2 Measurement of Colours

The colour measurement shall be performed
under the geometric condition of the condi-
tion a 0f4.3.1 specified in JIS Z 8722 and the
colour under the standard light D shall be
shown by the XYZ colour system. Chroma-
ticity coordinates shall be determined from
the tristimulus values X, Y, Z derived from
the measurement by the calculation method
described in 4.3.8 of JIS Z 8722. When the
value Yis shown by theratio tothe luminance
ofthe perfectreflecting diffuser, the luminance
factor will be gained.

As for the colour measurement under the
standard light A, where angle of incidence is
B,=B,=0"orwherethereisamirrorreflection,

the measurement shall be performed by illu-
minating within the range of the angles of
B,=t5% B,=0° at the observation angle of 20'.

5.3 Measurement of Reflectivity

The measurement of reflectivity of the
retroreflective material shall be performed
as follows:

5.3.1 Test Pieces

The "piece A" shall be used for the reflectivity
test. The area of the recurrent reflective
material at that time shall be within the range
of 300 - 600 cm?.

5.3.2 Testing Setup

The testing setup shall be consisted of a
projector with the exit of 26 mm or less in
diameter and a photoelectric receiver of 26
mm or less in effective diameter. The distance
(d) between the surface of a test piece and
that of the light receiver shall be adjusted to
15 m or more. (Refer to Fig. 1). In this case,
the light source of a projector shall be illumi-
nated in acondition approximatetothe standard
light source A and spectral sensitivity of the
light receiver, as a rule, shall conform to the
standard relative luminous sensitivity.
lllumination of incident light on the surface
of the test piece shall be uniform as far as
possible.

5.3.3 Angle of Observation and Angle of
Incidence

Angle of observation shall be 20’, angle of
incidence shall be fixed at B, = 0. And B, shall
be three points of 5°, 30" and 40°.

5.3.4 Measurement

The light receiver shall be placed face to face
with the projector at the position of the test
piece to measure illumination E.. Then, re-
turn the receiver to the position described in
Fig. 1 to measure illumination of the receiver
E reflected from the test piece at the three
angles of incidence. Then, determine the
retroreflective coefficient R by the following
formula.
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R'=

/

E.-S

where, R': Retroreflective coefficient

E,:

Ilumination on the flat surface
perpendicular to the incident
light at the centre position of
the test piece (Ix)

Surface area of the test piece
(m?)

Luminous intensity in the di-
rection of observation by the
test piece which can be deter-
mined by the following formula.

I=E, . d?

where, E, :

lllumination onthe light receiver
(Ix) in the arrangement in Fig.
1.

Distance between the centre of
the test piece surface and the
light receiver (m)

Fig. 1 Reflectivity Testing Device

Movable shaft of
the 1st axis

. s/ Axis of
" ) / _observation

Projector /

/ Axis of
/ illumination

Reference axis
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All the angles and directions are shown in
positive directions.

The distance d' {m} between the surface of
the lens of the projector and the centre of
the test piece surface shall be nearly equal
to d.
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5.4 Weatherability

Weatherability shall be tested by the tester
specified in JIS B 7753 (Sunshine Carbon Arc
System Accelerated Weathering Tester) un-
derthe conditions prescribed in Table 3. After
the test, the test piece shall be cleaned with
solvents such as diluted neutral detergent.
After washing with water, wipe out with soft
cloth and leave the test piece as specified in
5.1.1 standard conditions. And then perform
the following test.

(a) Appearance Check the appearance
visually. -

(b) Colours Take measurement by the
method as specified in 5.2.

(c) Reflectivity Take measurement by the
method as specified in 5.3.

{d) Reflection Property at Rainfall Place a

test piece vertically at 150 mm below
the nozzle of the rainfall tester.
(Refer to Fig. 2 for the tester.)
Take measurement of the reflection
property atthe observation angle of 20’
and the angle of incidence of 5° while
spraying water on the upper end of the
test piece at a rate of 9 L/min.

5.5 Salt Water Resistance

Spray salt water of 5+1% in salt density on
the same test piece consecutively for 24 hours
at the temperature of 35£2°C and then leave
it for 2 hours to dry according to JIS Z 2371
{(Methods of Neutral Salt Spray Testing). After
that, spray consecutively for 24 hours under
the same condition. After the test, clean the
surface to remove analyzed salt caused by
salt water spraying before the measurements
and take measurement of the reflection prop-
erty at the observation angle of 20' and the
angle of incidence of 5° by the method specified
in 5.3.

5.6 Fuel Resistance

Immerse a test piece of 300 mm or more in
length into mixed solution of 70% by volume
of n-heptane and 30% by volume of toluol for
one minute. Then, take it out to wipe with
soft cloth to dry and then visually check the
appearance.

5.7 Adhesive Property

Use a piece B described in 5.1.2 to peel off at
the speed of 300 mm/min in the direction of
180 degrees. Then, take measurements of
the peeling force.

5.8 Water Resistance

Immerse a test piece of 300 mm or more in
length into dilluted water of 23+5°C for 18
hours. Andthen, dryitfor24 hours underthe
standard condition prescribedin5.1.1and check
visually the appearance.

5.9 Impact Resistance

Drop a solid steel ball of 26 mm in diameter
from the height of 2 m on the surface of the
retroreflective material and the fluorescent
material of a piece A which is supported.
Ambienttemperature atthattime shall conform
to 5.1.1. Shapes of pedestals shall conform
to JIS K 5400 (Testing Methods for Organic
Coatings) and 6.13.3 B Method (Impact De-
formation Test).

5.10 Rigidity

Place a "piece A" ontwo supporting materials
with supporting materials parallel to the shorter
end of the "piece A". At the same time, the
distance from either one of the supporting
materials to the neighboring end of the “piece
A" shall not exceed L/10 when attaching.
Where, L shall be the full length of the marking
plate in the longitudinal direction. Then,
apply load on the "piece A" to the uniform
distribution pressure of 1.5 kN/m? {150 kgf/
m?} by use of a dry sand bag. Measure the
warpage of the piece A at the middle point of
the supporting material.

5.11 Heat Resistance

Leave a test piece of 300 mm_or more in
length for 12 hours at the temperature of
65+2°C and then cool it for one hour at the
temperature of 23+2°C. Then, leave it for
further 12 hours atthe temperature of -20+2°C
and leave it again for 4 hours under the
standard conditions specified in 5.1.1. Check
visually the appearance.
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