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2. Coating Film Test- Physical
& Chemical Property

Physical and chemical property tests
of coating films on fastener heads include
film hardness, adhesion, abrasion resistance,
pollution resistance, acid/alkali resistance, and
heat resistance.

2.1 Hardness [with a Pencil) :

The pencil test indicates that a pencil with
a known hardness
is pressed on the
surface of a film,
resulting in scratches
or other destructive
film resistance. Film
hardness is thus noted according to the hardness
of the pencil. The pencil test is quick, cheap and
is used for comparing the hardness of different
films. Reference standard is ASTM D3363.

2.2 Adhesion

This test method cuts the film with a
checkered pattern and penetrates to the substrate
for assessing the film resistance to peel from the
substrate. The tested function is dominated by
adhesion of the film toward primer or substrate.
The assessment is divided into 6 grades.
Reference standard is ASTM D3359.

2.3 Abrasion Resistance

The test method uses a grinding wheel and
applies specified load to test the abrasion of a
film. Reference standard is ASTM D4060.

2.4 Pollution Resistance/ Acid & Alkali
Resistance

According to a customer's demand, the
sample is immersed in the test solution for
observing its influence on the film and assessing
the result, such as changes of coating colors
or gloss, or blistering, softening, swelling, etc.
Test conditions include (1) test solution and
its concentration (such as: sodium hydroxide



solution (5%), sulfuric acid solution (10%), volatile oil); (2) test
temperature; (3) test time. Reference standard is ASTM D1308.

2.5 Heat Resistance

The test applies to high temperature resistance of the film.
Under a proper high temperature, the test intends to realize the
change of gloss, color, blistering, cracking, or peeling on the
coating. The test applies to heaters at home or other products
that need to endure high temperature. The test temperature and
duration is 125°C and 24 hours respectively.

3. Environmental Tests of Films

The environmental tests of coating films on fastener heads
include salt spray, weather resistance, and humidity resistance.

3.1 Salt Spray

The corrosion resistance test applies 1,
to the steel and the test time is designated
by a customer. The judgment will be made
according to whether corrosion or blistering
occurs when the test time is out. If it is
possible, the appearance can be compared
with a standard picture to assess the blistering size as well as
distribution and density of the corroded area. Reference standard
is ASTM B117.

3.2 Weather Resistance

The fluorescent, UV and condensation are used to simulate the
deterioration of films caused by sunlight, rain, or dew. UV imposes
the photochemical influence on the specimen, and the deterioration
of the specimen is in direct proportion to both UV radiation time
and temperature. The test condition is the cycle process of 60 °C
UV radiation for 4hrs and 50 °C condensation for 4hrs. When the
designated cycle time is out, changes of the appearance before and
after the test are observed, such as the change of gloss or chromatic
aberration or chalking. Reference standard is ASTM G154.

3.3 Humidity Resistance

The test applies to coating films under the high humidity
condition. Its humidity resistance can be checked through changes
on coating films. The water permeation rate will be raised due to
the increase of condensation time and temperature. The method
can assess the performance of films under the adverse environment
with high temperature and saturated vapor. The test result can
help observe the performance of coating films when blistering,
pollution, softening, or wrinkling occurs. Reference standard is
ASTM D2247.

Conclusions

Many coatings can be applied on fastener heads. Their main
usage includes anti-rust, acid/alkali resistance, heat resistance,
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