Release Only With Approval
This standard should not be released to anyone outside of Isuzu KERDOLNA~DBTIEZ, TEHEMN
without the prior approval of the responsible Isuzu department. RAL-EBEOHBESATLET,

L 51BR3E 22 A

ISU2U

ISUZU ENGINEERING STANDARD — MATERIAL
W SRS

ISC-B51-003A

Performance of Coatings on

Exterior Plastic Parts

A& A8 o oD BRI BE

1. Scope

This standard specifies the surface quality
requirements and adhesion of coatings on
automotive exterior plastic parts (hereafter
called “parts”). It does not cover other quality
requirements.

2. References
2.1 Normative

ISO 105, ISO 11469, JIS Z 8703, JIS Z 8730,
JIS Z 8741

2.2 ISUZU Standard

ISA-A-021Y, ISC-A00-008Y, ISC-A92-002Y,
ISC-E00-006Y, ISC-E00-011Y, ISC-F20-001Y,
ISC-F20-003Y, ISC-F20-004Y, ISC-F20-006Y,
ISC-F20-007Y, ISC-F20-012Y, ISC-F20-013Y,
ISC-F20-014Y, ISC-F20-016Y, ISC-F22-020Y,
ISC-F31-001Y

3. Quality Requirements
3.1 Appearance of Parts as Delivered

The coating on the parts shall be normal in
appearance and shall be free from defects that
are harmful to product appeal, such as dents
and gouges, mottling, uneven gloss, fog,
uneven color, pinholes, adhesion of foreign
matter and dust, etc. If required, practicable
standards, such as limit samples, color
samples, purchase specifications, inspection
standards shall be specifically prepared in
agreement between the parties concerned.

3.2 Quality Standards

The coating on the as-delivered parts shall be
tested with the test procedures specified in
paragraph 5, and shall meet the requirements
specified in Table 1.
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4. General Test Conditions

4.1 Specifications of Test Pieces

Tests shall be conducted, as a rule, with use
of complete parts equivalent to the parts from
volume production or test pieces cut out from
the complete parts. |If parts are not available
for the test, the test may be performed with
test pieces made of the same materials and
process methods as those for volume
production and having the same surface
condition (crimp, thickness) as the volume
production parts.

4.2 Standard Laboratory Condition

Standard laboratory condition shall be the
temperature 23+5°C and humidity 65+10% RH
defined in JIS Z 8703. If other conditions are
used, they must be reported with the test
results.

4.3 Test Specimen Preparation

Unless otherwise specified, test pieces shall
be taken from parts at least 24 hours after
production. Before testing, the test piece(s)
shall be conditioned for more than 24 hours at
the standard laboratory temperature and
humidity specified in item 4.2. Unless
otherwise specified; at least 3 specimens shall
be tested.

As a rule, all of the color variations of a part
shall be subject to evaluation.

5. Test Procedures
5.1 Appearance (Visual Inspection)

The coating on the parts shall be visually
checked for defects that are harmful to product
appeal, such as mottling, uneven gloss, sink
marks, uneven color, pinholes, adhesion of
foreign matter and dust, etc.

5.2 Color Difference

The L* , a* , b* ,AE* (CIELAB color system)
test procedure specified in JIS Z 8730 shall be
used.
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5.3 Gloss

The test procedure for measuring specular
gloss at an angle of 60° specified in JIS Z
8741 (Method of Measuring Specular Gloss)
shall be used.

5.4 Adhesion by Tape

Method A (grid pattern method) specified in
ISC-F20-007Y (A) shall be used. For coating
films thinner than 50 pm, the size of the
square of the grid pattern shall be 1 mm x 1
mm (10 x 10 = 100 squares). For 50 um or
thicker coating films, the size of the square of
the grid pattern shallbe 2 mm x 2 mm (5 x5 =
25 squares).

5.5 Coating Film Thickness

The test procedure noted in Method B
(microscopic method) of ISC-E00-006Y 4.1 (2)
shall be used. Unless otherwise specified, the
following requirements apply:

+ Primer : 5 um min
- Top coat (2C1B) : =15 um (base coat)
: 225 pm (clear coat)

- Top coat (1C1B): =30 um

5.6 Pencil Hardness

The test procedure specified in ISC-F20-006Y
(Gouging hardness) shall be used.

The hardest of the pencils that will not rupture
or gouge the test specimen’s surface shall be
taken as the pencil hardness of the test part.

5.7 Heat Deterioration Resistance

The procedures for testing heat deterioration
resistance, specified in ISC-F22-020Y A90 or
ISC-F20-003Y (B,1) (=90°C for 240 hours),
shall be performed. After the test, the test
pieces shall be kept in the standard conditions
until the temperature of the test pieces
reaches the room temperature. Appearance
(Item 5.1), color difference (Item 5.2), gloss
(Item 5.3) and adhesion of the coating (Item
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5.4) shall then be evaluated.

5.8 Humidity Resistance

The procedure for testing humidity resistance,
specified in ISC-F22-020Y  A240 or
ISC-F20-004Y (A,5) (=49°C, 98 % RH or more
for 240 hours), shall be performed. After the
test, water on the test pieces shall be removed
by blowing air onto the test pieces. The test
pieces shall then be kept at standard
laboratory conditions for 1 hour. After that, the
appearance (ltem 5.1), color difference (ltem
5.2), gloss (Item 5.3) and adhesion of the
coating (Item 5.4) shall be evaluated.

5.9 Thermal Cycle Resistance

The procedure for testing thermal cycle
resistance, specified in ISC-F22-020Y A80 or
ISC-F20-001Y (2,A,80) (=high temp 80°C),
shall be performed. After the test, water on
the test pieces shall be removed by blowing air
onto the test pieces. The test pieces shall then
be kept at standard laboratory conditions for 1
hour. After that, the appearance (Item 5.1),
color difference (Item 5.2), gloss (ltem 5.3)
and adhesion of the coating (Item 5.4) shall be
evaluated. However, when the high
temperature conditions for the thermal cycle
resistance of the part performance evaluation
specified on the engineering drawing(s), or
SOR, is different from 80°C, that high
temperature shall be used.

5.10 Natural Weathering

The natural weathering test procedure,
specified in ISC-F22-020Y (AJ24 or AF24), or
ISC-F20-016Y (L6-L2, 24months or L2-L2,
24months), shall be performed. At the end of
each test period (outdoor exposure for 6
months, 12 months, and 24 months), the test
pieces shall be kept at standard laboratory
conditions until the temperature of the test
pieces reaches the room temperature. Then,
appearance (Item 5.1), color difference (Iltem
5.2), gloss (Item 5.3) and adhesion of the
coating (Item 5.4) shall be evaluated.
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The procedure for the accelerated weathering
test specified in ISC-F22-020Y B620, or
ISC-F20-013Y (A2000) (=S-W-0O-M, 2000h), or
ISC-F20-014Y (D3.5) (=Xenon, 3500kJ/m?),
shall be performed. After each exposure time,
the test pieces shall be kept at standard
laboratory conditions until the temperature of
the test pieces reaches the room temperature.
Appearance (Item 5.1), color difference (Item
5.2), gloss (Item 5.3) and adhesion of the
coating (Item 5.4) shall then be evaluated.

5.12 Accelerated Weather Resistance:
QuUV

This accelerated weather resistance test
procedure shall apply to the parts coated with
clear paints.

The procedure for the accelerated weathering
test (QUV), specified in ISC-F22-020Y EA20
or ISC-F20-012Y (70°C/50°C, 2000h), shall be
performed. After each exposure time, the test
pieces shall be kept at standard laboratory
conditions until the temperature of the test
pieces reaches the room temperature.
Appearance (Item 5.1), color difference (Item
5.2), gloss (Item 5.3) and adhesion of the
coating (Item 5.4) shall then be evaluated.

5.13 Resistance to Acid

As per Method B specified in ISC-E00-006Y
4.13 (Spot method: 0.2 to 0.5 cc 2 % H2S0O4
at 20+5°C shall be dripped onto the test
pieces. The test pieces shall be kept as they
are for 6 hours, and then rinsed).

After the test pieces have been kept under
standard laboratory conditions for 1 hour,
appearance (ltem 5.1), color difference (ltem
5.2), gloss (Item 5.3) and adhesion (Item 5.4)
shall be evaluated.

5.14 Resistance to Alkali

As per B-method specified in ISC-E00-006Y
4.12 (Spot method: 0.2 to 0.5 cc 1 % NaOH at
2045°C shall be dripped onto the test pieces.
The test pieces shall be kept as they are for 6
hours, and then rinsed.)

After the test pieces have been kept under
standard laboratory conditions for 1 hour,
appearance (Item 5.1), color difference (Iltem
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5.2), gloss (Item 5.3) and adhesion (Item 5.4)
shall be evaluated.

5.15 Resistance to Gasoline

All parts shall be, as a rule, tested in
accordance with Liquid and Chemical
Resistance Test Method B2-C specified in
ISC-F22-020Y. (15 to 20 cc of cleaning
gasoline is applied to the specimen and left for
6 h. If the gasoline dries up, it shall be
applied again, up to 5 times in 6 h).

The parts onto which gasoline is likely to spill
shall be tested for 10 cycles. One cycle
consists of a 10-min dipping into regular
gasoline followed by air drying completely in
standard laboratory conditions.

After the test pieces have been kept under
standard laboratory conditions for 1 hour,
appearance (ltem 5.1), color difference (ltem
5.2), gloss (Item 5.3) and adhesion (Item 5.4)
shall be evaluated.

5.16 Water Resistance

In preparation for the water resistance test, the
chipping resistance test procedure (code C:
500cc pebbles (9 to 15mm), room temperature
and -20°C, air pressure of 0.5+0.03MPa)
specified in ISC-F22-020Y shall be performed.
After this, the tape-peeling test shall be
performed without making the grid pattern. The
surface of the test piece shall be observed to
confirm that there is no coating coming off due
. to the damage caused by the chipping test.

. The test pieces shall be immersed in 40+2°C

- water for 120 hours. Water shall be removed

- from the test pieces by blowing air onto the

- test pieces. The test pieces shall be kept at

" standard laboratory conditions for 1 hour, and
then appearance (Iltem 5.1), color difference
(tem 5.2), gloss (Item 5.3) and coating
adhesion (Item 5.4) shall be evaluated. (Refer
to A-method specified in ISC-E00-006Y 4.23
and Figure 8.)

5.17 Resistance to Wear

The test shall be performed for 10,000 cycles
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in accordance with the test procedure (code B)
in ISC-F22-020Y wusing a Gakushin-type
crockmeter and cotton cloth No. 10 (canvas
cloth). The test load shall be 4.9N (500gf) at
a test speed of 100mm/sec over a stroke of
100mm. The rubbed sections shall be checked
for exposure of the base surface.

As an option, 1500 crocking cycles shall be
performed in accordance with ISC-F22-020Y
resistance to wearing (test code A).

5.18 Water Jet Resistance

The test procedure for testing water jet
resistance shall apply to evaluate the parts
that may be frequently hit by pebbles or the
parts on which coating-boundary lines run.

The procedure (test code C) for testing the
chipping resistance (500cc pebbles (9 to
15mm), room temperature and -20°C, air
pressure of 0.5+0.03MPa) specified in
ISC-F22-020Y, shall be performed. After this,
the same test pieces shall be tested in
accordance with ISC-F31-001Y water jet test.
The tested samples shall then be checked for
the peel of paint film.

On a separate part having coating-boundary
lines, the water jet test shall also be performed
so that the water jet strikes the
coating-boundary line.

5.19 Resistance to Damage

The resistance to damage test shall apply to
the following parts (1) and (2) :

(1) Parts whose appearance is crucial to
- quality (resistance to damage, procedure
A-1, specified in ISC-F22-020Y.

?(2) Parts that may be frequently hit by pebbles
' (resistance to damage, procedure C,
specified in ISC-F22-020Y)

After each test, the test pieces shall be kept at
standard laboratory conditions until the
temperature of the test pieces reaches the
room temperature. Appearance (ltem 5.1),
color difference (Item 5.2), and gloss (ltem
5.3) shall then be evaluated.
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6.1

Any change in materials, process methods
and/or production processes made by the
supplier shall be subject to the prior approval
of the responsible Engineering Departments,
Material Development Department, Research
& Experiment Department and/or Quality
Control Department of Isuzu Motors Ltd. To
obtain their approval, the results of the tests
performed in accordance with this standard
shall be submitted to prove that the parts will
not be adversely affected by such change.

6.2

If neither the test procedures and conditions
specified in this standard nor notes on
drawings are sufficient, the supplier shall
contact the concerned Engineering
Department, Material Department, Experiment
Department and/or Quality Control Department
of Isuzu Motors Ltd. and shall discuss the
unspecified items to reach mutual agreement.

7. Report
7.1 Test Report

The test report shall contain the information
listed in the following sub-sections. The
supplier shall submit the test report to the
concerned Engineering Department, Material
Development Department, research &
Experiment Department and Quality Control
Department of Isuzu Motors Ltd.

7.1.1 Test report number, Names of the report
writers and responsible persons, their sections
and departments, and their company names.

7.1.2 Dates of writing the report, performing
the tests, and molding and processing the
parts

7.1.3 Part names and numbers.

7.1.4 All information related to quality

The parts suppliers must clearly present all
data and information (technical information,
difference(s) between engineering drawings
and production processes, etc.) regarding
parts quality and obtain the approval of the
responsible Isuzu departments as specified in
Paragraph 7.1. Without the approval, that
piece of information shall be invalid.
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