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Zinc-Rich Primer Evaluation

Objective
ÅImprove corrosion performance and reduce overall life 

cycle costs of Marine Corps metallic components by 

using Zn-rich coatings on steel.

Test Expectations

ÅDegree of galvanic corrosion/protection.

ÅBest Zn-rich coating corrosion performance (function 

of time to recoat)



Introduction
ÅCurrent protective coatings rich in ZnPO4 do not provide 

sufficient long-term corrosion protection, especially if the 

coating is disrupted.

ÅHigh Zn pigmentation level in a binder is needed for 

optimal electrical contact between Zn particles and 

between these particles and steel substrate.

ÅZn corrosion promotes loss of electrical contact between 

Zn particles, diminishes both Zn active area, and its 

galvanic effectiveness.

ÅFor long-term protection, Zn corrosion products should 

seal the coating structure and maintained electrical 

continuity.

ÅZn coatings must meet A-A-59745 (CID)



Products Evaluated
Name Characteristics

Zinc Clad IV

Solvent-based with low VOC concentration (2.8 lb/gal) and 85% by

weight of Zn dust pigment in dry film. DFT is 3-5 mils. Time to

recoat: 4 hrs at 77 °F.

Zinc Clad XI
Water-based inorganic Zn silicate with no VOC and 90% by weight

of Zn in the dry film. DFT is 2-4 mils. Time to recoat: 2 hrs at 77 °F.

N-5751M2

Solvent-based moisture cure with low VOC concentration (2.8 lb/gal)

and 90% by weight of Zn in the dry film. DFT is 2 mils. Time to

recoat: 8 hrs at 77 °F.

Intershield 

300V

Aluminum-rich epoxy with <2.8 lb/gal VOC concentration. DFT is 5.9

mils. Time to recoat: 7 hrs at 77 °F.

Epoxzen
Organic epoxy with low VOC concentration (3.5 lb/gal) and 90% Zn

in the dry film. DFT is 4 mils. Time to recoat: 1-2 hrs at 77 °F.

Zinga
Organic epoxy primer with low VOC concentration (~3.9 lb/gal) and

96% Zn in the dry film. DFT is 2 mils. Time to recoat: 2 hrs at 77 °F.

Galvanized steel and a wash primer, consisting of zinc phosphate conversion coat in 

accordance to the DOD-P-15328 used as a control.



Specimen Preparation

ïInitially sandblasted 1018 carbon steel.

ïZn-rich coating applied according to manufacturerôs 

instructions.

ïCARC primer (MIL-P-53022II at ~1 mil DFT).

ïCARC topcoat (MIL-DTL-53039B and MIL-DTL-64159II 

at ~2 mils DFT).

ïScribed and unscribed surfaces.

Corrosion Assessment

Atmospheric exposure tests: GM 9540P for 120 days. Corrosion 

assessment in accordance with ASTM D1654 and D714.

Immersion tests: Open circuit potential, galvanic protection/corrosion, 

and, electrochemical techniques.



Results ïAtmospheric Exposure: ZRC only
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ASTM D1654

According to TACOM rating system

Stage 0: none

Stage 1: SIV, SXI, and Epoxzen

Stage 2: Zinga and I300V

Stage 3: N-5751M2 and Galvanized steel

Zinga I300V N-5751M2
Galvanized

steel

SIV SXIEpoxzen

The prevalent failure mode for 

most of the panels was blistering.

acceptable 
performance


