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Test Method for Paint Finish
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1. Scope

This standard covers the requirements for
testing painted panel.

2.References

2.1 Normative

ISO 2813, JASO M 609, JIS A 5001, JISB
7729, JIS D 0202, JIS G 3141, JIS K 2204, JIS
K 5600, JIS K 8180, JIS K 8576, JIS K 8625,
JIS K 8951, JIS Z 8703, JIS Z 8722, JIS Z
8730, ASTM D 610, ASTM D 714

2.2 ISUZU Standard

ISC-F20-001Y, ISC-F20-003Y, ISC-F20-004Y,
ISC-F20-005Y, ISC-F20-006Y, ISC-F20-007Y,
ISC-F20-008Y, ISC-F20-012Y, ISC-F20-013Y,
ISC-F20-014Y, ISC-F20-016Y, ISC-F20-024Y,
ISC-F20-025Y, ISC-F20-026Y, ISC-F20-027Y,
ISC-F20-028Y, ISC-F20-029Y

3.General Requirements

1.8 F &6
RHMEIL, BIEORBR G IEICOWTHET 5,

2.5 R

2.1 — B

ISO 2813, JASO M 609, JIS A 5001, JISB
7729, JIS D 0202, JIS G 3141, JIS K 2204, JIS
K 5600, JIS K 8180, JIS K 8576, JIS K 8625,
JIS K 8951, JIS Z2 8703, JIS Z 8722, JIS Z
8730, ASTM D 610, ASTM D 714

2.2 VT S

ISC-F20-001Y, ISC-F20-003Y, ISC-F20-004Y,
ISC-F20-005Y, ISC-F20-006Y, ISC-F20-007Y,
ISC-F20-008Y, ISC-F20-012Y, ISC-F20-013Y,
ISC-F20-014Y, ISC-F20-016Y, ISC-F20-024Y,
ISC-F20-025Y, ISC-F20-026Y, ISC-F20-027Y,
ISC-F20-028Y, ISC-F20-029Y

3. H B O— S

3.1 Summary of Test Method 3.1 R FEOBE
- Type of tests shall conform to Table1. AR CREHT AR A E 1 10RT,
Table 1 %1
Test Items Item A ERTE H HHEH%E S
Number
(1) | Film Thickness 4.1 (1) | B 4.1
(2) | Appearance 4.2 (2) |48l 4.2
(3) | Gloss 4.3 (3) | iR 4.3
(4) | Pencil Scratch Test 4.4 4) | BhEO-SXE 4.4
(5) | Bend Resistance 4.5 (5) | )i b 45
(6) | Adhesion 4.6 (6) | ®mEIE 4.6
(7) | Impact Resistance 4.7 (7) | iR 4.7
(8) | Erichsen Cupping Test 4.8 8) | =V sk ME 4.8
(9) | Water Resistance Test 4.9 (9) | Mk 4.9
(10) | Humidity Resistance 4.10 (10) | it _ Dodurh&nts
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VS BB
(11) | Salt Spray Test 4.11 (11) | MK ZE 4.11
(12) | Alkali Resistance 4.12 (12) | 7 v 7 U4 4.12
(13) | Acid Resistance 4.13 (13) | iR 413
(14) | Weatherability 4.14 (14) | Mtk 4.14
(15) | Heat Resistance 4.15 (15) | mitE 4.15
(16) | Thermo-cycle Resistance 4.16 (16) | M —=FH 1 7 Atk 4.16
(17) | Light Oil Resistance 417 (17) | iieg 4.17
(18) | LLC Resistance 4.18 (18) | mA~ st 4.18
(19) | Gasoline Resistance 419 (19) | WA U A% 4.19
(20) | Gear Oil Resistance 4.20 (20) | i v b 4.20
(21) | Engine Oil Resistance 4.21 (21) | = ik 4.21
(22) | Brake Fluid Resistance 4.22 (22) | 7 L — ki 4.22
(23) | Chipping Resistance 4.23 (23) | > v 7 4.23
(24) | Corrosion Cycle Test 4.24 (24) | IHEE A 4.24
(25) Filiform Corrosion 4.25 (25) | TS g 4.25
Resistance
(26) Paint Protective Wax 4.26 (26) | Ml s 4.26
Resistance
(27) | Distinctness of Image 4.27 (27) | fERHEESEIRBE (fEmtts:) 4.27
(28) | Acid Rain Resistance 4.28 (28) | MM Ry PE 4.28

Note: This standard is applied only when
specified in an individual material standard and
an individual drawing.

3.2 Test Specimen Preparation

The test sample shall be production part of a
portion thereof. In this case that test sample is
not available from the part, however, a test
piece made from the same metal, painted with
the same material and under the same
conditions with the production part, may be
used. Areas other than test surface such as
cut face and back of test sample must be
subjected to rust preventive coating before
starting test in order to prevent the rust therein
from developing into the test surface.

Before testing, the test specimen shall be
conditioned for more than time according to
Table 2 at standard laboratory conditions as
established in JIS Z 8703:1983 (temperature
23+5°C and humidity 65£10% RH).

T AR B OREHR AL X (2 50 T
RENTEHEITOHRER S D,
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Table 2 =2

Minimum Conditoning R NIEERERY (Hrs)

Air Forced Bakin HAK | nEad | el
Type of Paint Drying | Drying 9 RO TR mikE | Rl | W
Air Drying Type 120 24 - EEiNGA s 120 24 -
Oxidized Curing . —— )
Type 120 48 - fe Al SR 120 48
1K-Thrmosetting ) ) T e il ) )
Type 24 1 WK E iR A 24
%5;;“”“°Se“mg 144 72 ; 2 wehettm e | 144 72 ]

Unless otherwise specified, the number of test
specimens shall be at least 3.

4.Test Method
4.1 Film Thickness

The test shall be conducted by any of the
following three test procedures:

4.1.1 Method A (by the use of electromagnetic
film thickness gauge)

Place the film thickness gauge on an
unpainted test sample or a metal plate same in
thickness as the sample and unpainted, and
then turn one knob of the film thickness gauge
so that the scale will register zero. Put a
nonmagnetic reference metal sheet of known
thickness on the above test sample or
substitute and then measure the thickness of
the reference metal sheet likewise with the film
thickness gauge by turning another knob so
that the scale will resister the thickness value
of the reference metal sheet. Repeat
adjustment of these scales a few times to
ensure that both the scales register the values
mentioned above and then measure paint
thickness of painted test sample.

The above adjustment procedures shall be
conducted after the voltage of film thickness
gauge has been stabilized and also frequently
in the course of measurement of painted test
sample.

4.1.2 Method B (by the use of micrometer)

Measure both paint film and basis metal with
micrometer and subtract the measured value
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41.3 Method C (by the use of Gardner
thickness gauge)

Set the thickness gauge on test sample with
scale registering zero, and measure the
penetration depth of the gauge needle when it
has reached the surface of basic metal.

4.2 Appearance

Examine the surface condition of test sample
in accordance with the requirements specified
in 3.2 of JIS D 0202.

4.3 Gloss

Measure reflectance rate of paint film in
accordance with 1ISO 2813.

4.4 Pencil Scratch Test

Measure the pencil scratch value of the paint
film following the ISC-F20-006Y "Test Method
for Pencil Hardness". Unless otherwise
specified, the “Gouge Method” should be used.

4.6 Adhesion
4.6.1 Method A (Cross Hatch Tape Test)

Measure the adhesion of the paint film
following the ISC-F20-007Y(A) "Test Method
for Tape Adhesion (Cross Hatch Tape Test)".

4.6.2 Method B (Cross Cut Tape Test)

Measure the adhesion of the paint film
following the ISC-F20-007Y(B) "Test Method
for Tape Adhesion (Cross Cut Tape Test)".

4.7 Impact Resistance Test

Test shall be conducted in accordance with
ISC-F20-028Y.

4.8 Erichsen Cupping Test

The back side of painted surface shall be
pressed at a rate of 0.1mm per second with a
20 mm diameter steel ball provided on the top
of a punch fitted to JIS B 7729 “Erichsen
Cupping Tester” or equivalent apparatus until
cracking has occurred in the surface. The
moving distance of punch to the point
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occurrence of starts shall be

measured.

cracking

4.9 Water Resistance Test

Measure the water resistance test of the paint
film following the ISC-F20-005Y(1) "Water
Immersion Test Procedure (40£1°C X 24hrs)".
After removal of test sample, wipe lightly with
cloth. Within 15 minutes after allowing the
sample to stand indoors, check the sample for
blistering and degree of adhesion by method A
described in Paragraph 4.6.

Blister shall be evaluated according to ASTM
D714.

4.10 Humidity Resistance

Measure the humidity resistance test of the
paint film following the [ISC-F20-004Y(A)
"Humidity Resistance Test Procedure".

4.10.1 Method A

Expose in humidity chamber the test sample
with two diagonally intersecting lines scribed
with a sharp-pointed instrument penetrating
through to the base metal. After removal from
the chamber following the Ilapse of the
specified exposure time, wipe water off the
sample with cloth. Within 15 minutes after
allowing the sample to stand indoors for one
hour;

4.10.1.1 Scribed Area

Check the scribed area for the width of
corrosion and peeling by use of adhesion tape
as specified in below.

Note : Pressure Sensitive Adhesion Tape

It is extremely important that the tape adhesive
has a peel strength value of at least 4.0 N/cm.
Weaker adhesives will reduce the severity of
the test results. The following describes the
various parameters of the recommended tape:
Width : 20~30mm
Peel strength IEC 454-2 : 4.0N/cm Min.

Have been found suitable for this purpose.

4.9 kM
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4.10.1.2 other than a scribed line

Check the area other than the scribed portion
for blistering, rusting and degree of adhesion
by Method A described in Paragraph 4.6.

Evaluation of blistering and rust shall be
conducted as ASTM D714 and ASTM D610.

4.10.2 Method B

Test and evaluation shall be made without
scribed lined in accordance with 4.10.1
Method A and 4.10.1.2.

4.11 Salt Spray Test

Test shall be done according to the following
test procedures based on ISC-F20-024Y.

4.11.1 Method A

Expose in salt spray chamber the test sample
with two diagonally intersecting lines scribed
with a sharp pointed instrument penetrating
through to the base metal. After removal from
the chamber following the Ilapse of the
specified exposure, wash off the salt with
water and wipe lightly with cloth.  Within 15
minutes after allowing the sample to stand
indoors for one hour;

Evaluation shall be carried out on the surfaces
on which salt water is directly sprayed.

4.11.1.1 Scribed Areas

Check the scribed areas for the width of
corrosion and peeling by use of adhesive tape
as specified in item 4.10.1.1.

4.11.1.2 Areas Other Than Scribed Portion

Check the areas other than scribed portion for
blistering, rusting and adhesion. Evaluation of
blistering and rust shall be conducted as
ASTM D714 and ASTM D610. Adhesion test
method shall be according to method A of item
4.6.

4.11.2 Method B

Test and evaluation shall be made without
scribed lined in accordance with 4.11.1
Method A and 4.11.1.2 above.

4.12 Alkali Resistance Test
4.12.1 Method A (Immersion Test)
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shown below, remove the test sample, wash
the sample with water and wipe lightly with
cloth. After allowing the sample to stand
indoors for one hour, check the sample for
blistering, peeling, change in color and gloss,
and degree of softening by visual examination
or by fingering.

-Test Solutions :

* For Thrmo-setting Type Paint : 1% NaOH
aqueous solution (JIS K 8576)

* For Air Drying Type Paint : 1% CaCo,
aqueous solution (JIS K 8625)

-Test Solution Temperature : 20+5°C
-Dipping Depth : Approx. half of specimen
4.12.2 Method B (Spotting Test)

Drop 0.2-0.5 cm® sample solution on the test
sample as shown below. After 8 hours
standing, wash the sample with water and
wipe lightly with cloth. After one hour standing
indoors, check the sample for change in color
and gloss by visual examination.

Test Solution : 1% NaOH aqueous solution
(JIS K 8576)

Test Solution Temperature : 20£5°C

4.13 Acid Resistance
4.13.1 Method A (Immersion Test)

After 24 hours immersion in sample solution as
shown below, remove the test sample, wash
the sample with water and wipe lightly with
cloth. After allowing the sample to stand
indoors for one hour, check the sample for
blistering, peeling, change in color and gloss,
and degree of softening by visual examination
or by fingering.

-Test Solutions :

For Thrmo-setting Type Paint : 2% H,SO4

aqueous solution (JIS K 8951)

For Air Drying Type Paint : 0.5% H,SO4
aqueous solution (JIS K 8951)

-Test Solution Temperature : 20£5°C
-Dipping Depth : Approx. half of specimen
4.13.2 Method B (Spotting Test)

Drop 0.2-0.5 cm® sample solution on the test
sample as shown below. After 8 hours
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standing, wash the sample with water and
wipe lightly with cloth. After one hour standing
indoors, check the sample for change in color
and gloss by visual examination.

- Test Solution
(JIS K 8951)

- Test Solution Temperature : 20+5°C

: 2% H,SO4 aqueous solution

4.14 Weatherability Test
4.14.1 Test Method
4.14.1.1 Method A

Measure the accelerated weather resistance
test of the paint film following the
ISC-F20-013Y "Test Procedure for
Accelerated Weathering (Open-flame
Sunshine  Carbon-arc  Type Enclosed
Carbon-arc Type)”. Aging time shall be done
according to the engineering drawings,
specification for parts or the material
standards.

4.14.1.3 Method C

Measure the QUV exposure test of the paint
film following the ISC-F20-012Y "QUV
Exposure Test Procedure”. Aging time shall be
done according to the engineering drawings,
specification for parts or the material
standards.

4.14.1.4 Method D

Measure the natural weathering exposure test
of the paint film following the ISC-F20-016Y
"Natural Weathering Exposure Test for
Exterior Trims/Materials”. Aging time shall be
done according to the engineering drawings,
specification for parts or the material
standards.

4.14.1.5 Method E

Measure the xenon weathering test of the
paint film following the ISC-F20-014Y(D)
"Xenon Weathering Test”. Aging time shall be
done according to the engineering drawings,
specification for parts or the material
standards.

4.14.2 Observation and Evaluation Iltems

After aging, the following performance items
shall be evaluated on the paint surface
cleaned with water (nonpolished surface) and
the surface water-cleaned and then polished
with  wax (polished surface). Use Isuzu
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ISUZU ENGINEERING STANDARD — MATERIAL
VTS B

ISC-E00-006D

Genuine wax unless otherwise specified.

4.14.2.1 Paint Surface Defects

Existent of cracking, blistering, peeling and
degree of chalking. Blister shall be evaluated
according to ASTM D714.

4.14.2.2 Adhesion Retention Rate (%)

Percentage of area of
adhering paint after test

X100
Percentage of area of

adhering paint before test

(tested as per Test method A of 4.6)
4.14.2.3 Gloss Retention Rate (%)

60-deg. specular reflection
rate after test

X100
60-deg. specular reflection

rate before test

4.14.2.4 Color Difference

Color shall be measured by means of
spectrophotometer or direct reading of
stimulus value (specified in JIS Z 8722
“Methods of Measurement for Color of
Reflecting or Transmitting Objects”) with the
use of the same equipment and under the
same conditions both before and after test,
and then the color difference shall be obtained
according to JIS Z 8730 “"Method for
Specification of Color Difference for Opaque
Materials”. Color Difference “delta E” of JIS Z
8730 colorimetric system (CIELAB) shall be
employed unless otherwise specified.

Color comparison between the test sample
before and after test shall be visually made in
a diffused light or standard light C.

4.15 Heat Resistance

Measure the heat resistance test of the paint
film following the 1SC-F20-003Y(F, Z2:3) "Heat
Deterioration Resistance Test Procedure
(150£3°C X 3hrs)”. After removal of test
sample, visually check the sample for
cracking, peeling, blistering, and change in
color and gloss.
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