Nissan Engineering Standard

NES - Methods of Compound Corrosion Test

1. SCOPE

This Standard specifies the method to measure compound corrosion which uses the combined
processes of salt spraying or salt solution immersion followed by drying and moistening. The
process will simulate and accelerate corrosion of metal materials used on automobiles. Therefore

this test will measure corrosion of metals of functional decorative parts together with the coating
effect of inorganic or organic plating of vehicle modelis.

2. SAMPLES

2.1 Test sample collection criteria

External surface samples shall be taken from the product part or the product itself. A

representative sample may be used where testing or evaluating the product itself is impractical. In
this case samples shall be taken so that they represent the product.

2.2 Shape, dimension and number of test samples
Specification
The test shall be performed on all products that specification apply. When requirements have not
been specified, agreement between the parties concerned shall apply.

2.3 Preparation of test samples

2.3.1 Cleaning

Depending on the degree of dirt, samples shall be first immersed in an appropriate solvent such
as ethyl alcohol or acetone, and solvent wiped off with soft cloths. No corrosive soivents or

substance that coat the test sample materials, or substance that destroy protective coatings
shall be used.

2.3.2 Primary damage to the samples

Depending on the purpose of the test, damage such as cross cutting, gravel or diamond shot

may be inflicted on the surface coating according to NES M 0007 ‘‘Testing Method for Automotive
Paint .

2.3.3 Protection of surfaces not used for testing

As a rule, any exposed original surface or end face of samples or products for testing other than
the sections to be tested shall be protected by appropriate coatings which are stable under the

testing conditions. Surfaces not included in the evaluation do not need to be protected and this
shall be agreed upon the parties involved.

2.3.4 Maintaining sample position
During the test, samples shall be kept in the testing chamber under the following conditions;

(1) Samples shall not touch any other parts other than the supporting frame.

(2) Samples shall not interfere with each other.

(3) Marks and holes for sample identification shall be made as close to the lower edge as possible.
To protect the holes on sample pieces for suspension, item 2.3.3 above shall apply.

Furthermore, the tests including salt solution spraying (Methods |, Il and V) shall satisfy the following

conditions:

(1)  When testing the plate sample in section 4.2 of NES M 0007, the plate shall be placed so that the
main face inclines 15° from vertical, and the plate shall be placed parallel to the direction of the
spray when the testing chamber is viewed from above.

(2) There shall be no interference with the free fall of the spray.

(3) Solutions collected on one sample shall not drip on other samples.
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Applicable Standards: See page 7.
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Note: Instant setting: The time it takes for 1 cycle is fixed and the time count is started even if the atmosphere has
not reached the stipulated condition.
Conditioned setting: The cycle does not proceed to the next step until the atmosphere reaches the required
conditions. Consequently, the time taken for 1 cycle is different depending on the appara-
tus etc.

Table 2 Applications of each testing method

— Application Examples |

CCT- Corrosion resistance in general (surface rust and penetrated rust): Vehicle body panel, road
wheel, under-floor piping, drive shaft, propelier shaft, fastening parts (bolts and nuts) etc.

External panel scab rust: External panel, external topcoat

Internally accelerated penetration of rust: Internal panel, box structure parts

4.1 Salt solution for the test
Salt solution listed in NES M 0140 shall be used for salt solution spraying or immersion test.

4.2 Conditions for salt solution spraying
NES M 0140 3 (6) through (10) shall apply.

4.3 Conditions for salt solution immersion
The salt solution for immersion test shall be replaced with fresh solution when the Fe2*
concentration reaches more than 15 ppm. The Fe?* concentration shall be determined by methods
such as atomic absorption or inductive coupled plasma spectrometry.

4.4 Maintenance of salt solution for CCT-V method
As shown in the following diagram, the degree of corrosion changes depending on the Fe?™
concentration in the salt solution. Therefore, the solution must be changed as required. With metal
like aluminum, the conditions for exchanging the solution shall be added to this standard
procedure when the proper solution concentration is determined.

Distribution of observed values at each Fe ion concentration
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5. EVALUATION OF RESULTS

The test results shall be evaluated according to relevant material or product standards, or
otherwise, the agreement between the parties concerned shall apply.
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7.2 Choosing test conditions for CCT-V method

A)

B)

Basis for choosing testing method |
In order to make possible the evaluation of the panel joint samples and cut-outs from products,

salt solution immersion process was chosen to reduce the otherwise random effects of contact
with saline. Considering temperature, time and the number of cycles to be most important factors
to accelerate corrosion, these optimal conditions were determined. Enough time to completely dry
hemming was referred, consequently the time was varied to adjust for samples’ shape difference.

Comparison with other testing methods -
The correlation between other testing methods and exposure in Okinawa is given in Reference

diagram 3.
The correlation between the new method and market conditions are high for plated steel panels.
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Reference Diagram 3 Comparison with other testing methods

Reference Table 1 Correlatibn coefficient with exposure in Okinawa
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