M4063 [2001-N]

Nissan Engineering Standard

NES Decorative Chromium Plating M 4063

1. SCOPE

This Standard applies to decorative chromium plating and rust-preventative chromium plating applied to

automotive metallic and plastic parts. Anti-glare treated chromium plated parts are included in this Stan-
dard. -

Remarks: 1. In this Standard, important surface application areas are referred to as effective surfaces.
Effective surfaces may have either decorative or rust-preventative chromium plating.
This Standard is applicable to effective surfaces only. Judgment criteria for other surfaces
not specifically covered in this Standard are left to the discretion of the personnel involved in
the testing.

Surface areas that have been painted following chromium plating are not considered effec-
tive surfaces.

2. Effective surface specifications are as shown in the accompanying illustrations and test
standards.

2. CLASSIFICATION

Chromium plating is classified and graded according to substrate surface material, plating specifications
and application. Refer to Tables 1 and 2 below.

Table 1 - Decorative chromium plating classification

Plating classification
Substrate surface

Application environmental
conditions

Moderate Vehicle interior general parts
General parts
Vehicle exterior rust-resistant parts

Vehicle exterior highly rust-resistant
parts

Moderate Vehicle interior general parts
General parts
Vehicle exterior rust-resistant parts

Vehicle exterior highly rust-resistant
parts

Moderate Vehicle interior general parts
General parts
Vehicle exterior rust-resistant parts

Symbol

Cr1S
Cr2S

Application area or part example
Grade 1

Steel Grade 3

Grade 4

Grade 1
Grade 2

Very severe

S| A |
N| 0o |0

Zinc or zinc alloy

o|o
S

Grade 4

Grade 1
Grade 2
Grade 3

Very severe

CriA

Cr2A
Cr3A

Aluminum and
aluminum alloy

N
N

- ’ Grade 1 CriC Vehicle interior general parts
P an  Cr2C |  Ordinay | General parts
copper alloy : . .
Cr3C |  Severe | Vehicle exterior rust.resistant parts
Grade 1 Vehicle interior general parts
 _Cr2P |  Ordinary | General parts
Plastics Vehicle exterior rust-resistant parts

Stainless steel Cr4St | Special applications (Volcanic ash resistant

Applicable and Reference Standards: See page 10.
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Table 4 - Anti-glare treated chromium plating thickness

Rank Symbol Plating thickness Anti-glare treatment procedure (Reference
CriSB Decqrgtivg chromium meeting NES Cr1S
Grade 1 specifications Dull-surface finish
cripg | Decorative chromium meeting NES Cr1P Satin plating finish
specifications
CroSB Decqrfativ_e chromium meeting NES Cr2S
Grade 2 specifications Sa?ir! pla?ir!g finish
cropg | Pecorative chromium meeting NES Cr2P Hairline finish
| specifications

Remark: Anti-glare treatment procedures are left to the discretion of the personnel involved in the testing.

3.3 Plating film

Test the plating film following the procedure described in ltem 4.4 (Plating Film Testing) of this Standard.
The plating film must satisfy the criteria listed in Table 5 below.

Table 5 - Plating film
Plating fiilm

Group Standard

Sulfur content (%) is shown below.

M:_:Et_han 0.04%
Less than 0.005%

The upper layer uses the bright nickel plating

method. The lower layer uses the semi-bright
Duplex nickel plating nickel plating method. The finished product is

also called double nickel plating or two-ply The semi-bright (half-luster) nickel layer

nickel plating. ratio is 50% to 70% of the overall nickel
layer.

Bright nickel plate
Semi-bright nickel plate

The procedure is most often done using the
Sargent bath method.

Ordinary chrome

Following nickel plating, the part is briefly plated
with a nickel plating liquid containing non-
conductive or semi-conductive fine-grain
particles. After surface separation of the nickel
and fine grain particles occurs, the procedure
continues using the regular chrome method.

Microporous chromium Microporosity exceeding 10,000/pores/cm?

Chrome Chrome thickness is applied to high-stress

thickness chromium plating. This method creates an
Microc- | @PPlication extremely Iargg number of minute cracks in the o
racked method chromium plating. Morg than 250 mu_ltndlrectlonal cracks per
chro- centimeter spreading out to create a net-

mium High-stress like configuration.

nickel strike
method

High-stress nickel strike is applied between the
chromium plating and the nickel plating layers.
This method creates an extremely large number
ot minute cracks in the chromium plating.
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4.3.1 Plating thickness testing using a microscope

Draw several vertical and horizontal lines across the test specimen surface to create a number of right
angles. Cut off test specimens at right angle along the drawn line. Embed the test specimen in plastic.
Grind the specimen. Measure the cross-sectional thickness.

If the substrate is iron and the substrate and plating film boundaries are unclear, immerse the test
specimen in an ethyl aicohol solution containing 1 - 5% nitric acid for a few seconds. If the substrate is

copper or copper alloy and the substrate and piating film boundaries are unclear, wipe the test specimen

with a piece of absorbent cotton saturated with a mixed solution of ammonia water | and hydrogen per-
oxide.

If the substrate is aluminum and the substrate and plating film boundaries are unclear, immerse the test

specimen in a fluoric acid (5%) and water solution with a fluoric acid and water solution containing 5%
nitric acid added.

4.3.2 Electrolytic coating thickness gauge

The electrolytic coating thickness gauge is used to make corrective measurements on standard test
specimens of known thickness and on test specimens that were previously measured with the micro-
scopic method. The method may be used with parts in their original form.

Use a gasket to set electrolytic fluid-containing cells to each of the specimen measuring points. Use a
uniform surface area of the test specimen as the anode. Allow the film to dissolve. Use an electrolytic
coating thickness gauge or similar instrument to determine the electrolytic fluid content.

4.4 Microporous chromium film and microcracked chromium film test

4.4.1 Test variations
Two test variations are shown below.

(1) Direct test method

Cracks are viewed directly under a microscope.
(2) Copper electrocoating test method

Copper electrocoating is applied to the cracks and pores of the exposed nickel. The area is then
viewed under a microscope.

4.4.2 Test applicability
Refer to Table 7 below.

Table 7 Test applicability

Direct test method Copper electrocoating test method
Microcrackedchromeplate [ = O O
Microporous chrome plate — O

Remark: Test applicability is determined by the concerned parties in the testing.

443 Test procedures

4.4.3.1 Direct test method

(1) Test piece pre-treatment

Wash the test piece surfaces with benzene or alcohol to remove all traces of dirt. Wipe the test
pteces with a clean dry cloth to dry them.
(2) Microscope test

Set the test piece to the microscope so that it is clearly visible through the microscope. Use a lamp to
illuminate the test piece. Set the microscope for 100X magnification(®). Examine the test piece under
the microscope to determine the number of cracks and the configuration of these cracks. Count
cracks with less than 1 cm between them as single units. Measure the length of the test piece until at
least 40 cracks are discovered. Use the formula below to calculate the number of cracks.

Note (°): A greater magnification power may be used if this makes the cracks easier to see.

Calculation

Crack count (Cracks per centimeter of length) = —aeasured number of cracks (Individual) x10

Measured length (mm)
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