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A-3. Soil box method.

This resistivity test works on the same principle as the Wenner four-pin test. That is, there are four points
of electrical contact with the soil: the current is driven through the two outer points and the voltage drop is
measured across the two inner points. In the soil box, however, the outer "points” are the metal end plates
of the box, rather than pins. The inner points are pins, just as in the Wenner four-pin method. Figure A-2
gives details of the soil box. Again. for resistance. R=VI from Ohm's Law, but resistivity is now calculated
by equation A-2

; N
Resistivity = R ﬂ (eq A-2)

where W, D, and L are the soil box dimensions (fig A-2).

ZINC ELECTRODE

SR

COPPER ELECTRODE

US. Air Force

Figure A 2. Soil box for soil resistivity measurements
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Typical internal dimensions of the box may be 18 inches long, 4 inches
wide and 4 inches high. L may be 12 inches.

Resistivity in Ohm-feet would then be r =.333 x .333 R. This can be
multiplied by 02.54 to convert the result to Ohm-centimeters
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Equipment Required:

1.) Battery or DC power supply capable of putting out at least 20V DC at about 100ma

2.) Soil Box

3.) DC milliammeter with ranges of about 1ma to 100ma.

4.) DC Electronic Voltmeter with input resistance of at least 10 Megohms and ranges of
up to 20V .

5.) Four insulated test leads.
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Hydrate (film)

Anodizing film. Anodizing film. Anodizing film.
Material is anodized, Dye penetrates countless Sealing generates
generating anodizing film. pores in the film's surface. hydrates (film) that lock

the dye in place inside
the pores.
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Anodic Oxidized

[+]Power Supply|-

Ammeter (4]

Volt Meter (V]

Bubble agitation
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LLayer Formation

Hydrogen Bubbles
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[cathode])

Xk

Material: Aluminum

Material: Carben
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Teflon PTFE corrosion protection coatings the best option

The only question remaining is how to select the best and most cost-effective
coating for a particular environment — something able to resist corrosion for a
design life of 20 years or more. Although standard coating solutions such as
cadmium and zinc plating have been the mainstays of the industry, these simply do
not have the required properties to provide adequate, long-lasting protection in
harsh offshore environments.

In such conditions, where corrosion, UV light and extreme temperatures are often
the norm, polytetrafluoroethylene (PTFE)-based coating systems offer considerable

improvementsin performance and durability.



Polybutene is used in several corrosion protection applications,
mainly as a self-amalgamating, non-adhesive tape. Polybutene
offers effective and essential weatherproof properties. It forms
a skin but remains permanently plastic underneath. The sealant
allows for joint movement, is overpaintable and exhibits good

UV and chemical resistance.



A polyurethane coating is a polyurethane layer
applied to the surface of a substrate for the
purpose of protecting it. These coatings help
protect substrates from various types of
defects such as corrosion, weathering,

abrasion and other deteriorating processes.
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Topcoat
appearance

Primer
carrasion protection

Pre-treatment
adhesion
corrosion protection




Paint
2-component acrylic paint,
sea water resistant

+

Undercoat
2-component EP-undercoat filler

4

Galvanisation

Corrosion protection guaranteed
even if layer of paint is slightly
damaged

—
—

High-quality corrosion protection
Hard-wearing components
Low-maintenance power units
Long service life

Reliable availability

Minimised maintenance costs
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Components | Concentration
Nickel sulfate 200 -300 g/L
Nickel chloride 50 g/L
Boric acid 40 g/L
pH 4-45




Electroplating Condition

Standard Parameter

Actual parameter

Temperature of electroplating
P.H of electrolyte

Size of bath

Sample size

Period of electroplating
Number of anodes

Area of anodes

Area of the cathode (sample)
The cathodic current efficiencies CCE
Nickel bath type

Range of anode and cathode

50 - 60°C
35-5

Max. 30 min.

At least 2

Double cathodes area at least
Less than anodes area

High

Watts bath

Minimum 2.5¢cm

53°C

4.8

50 liters
20cm x 2cm
0.5-1 min.
2

2 (625 cm?)
40 cm?

89%
Commercial watts bath
25 cm



4 -
Anode Cathode

Ni(s) = N12+(aq) + 2e Niz+ (ag) +2e=Ni(s)



Battery
i

Mickel
— (Anode)
Mail
(Cathode) —— Hickel Sulphate

Solution (Electrolyte)

Fig. 4.12 Electroplating with nickel
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H:0® Corrosive medium
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Inhibitors

Fe substrate Fe substrate

Flawed region



Brine water

= Hydrocarbon chain Steel pipe wall

= Polar headgroup




Inhibitors coat the surface and prevent corrosion

Metal Surface
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Comparative Corrosion
Summary

Stainless Steel Corrosion

Dursan Coated Stainless

Rate (mpy) Steel (mpy)
6M Hydrochloric Acid, 24 hr
exposure sk A
25% Sulfuric Acid, 24 hr exposure 25 2
52 Week Salt Spray <0.01 <0.01
Bleach AT 0A
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