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Deck paint failure on HMCS GLACE BAY
The Dockyard Laboratory (A) was asked by Canadian Fleet Atlantic HQ to examine the non-skid deck surface on HMCS

GLACE BAY. The coating was relatively new, having been applied in June 2012, but it was already lifting off in large

patches on parts of the ship’s foc’s’le.

An on-site inspection confirmed the deterioration of the coating in at least three regions on the foc’s’le (Figure 1). The

major damage was localized in patches having areas on the order of a few square feet each. There was no apparent

peripheral wear that would be attributed to high foot traffic, nor was the damage in locations that would immediately seem

prone to such use. The coating around the affected spots was still attached to the steel substrate, but it could be easily

pried up in large pieces with a small lab spatula. In other area, small cracks and pinholes appeared to be leaking rust from

the steel deck below. Representative samples of the paint were taken back to the laboratory for further examination.

A cursory microscopic survey of the coating did not reveal any surface problems that could be ascribed to mechanical

damage, e.g., gouges caused by ice chipping. There were, however, a number of microscopic cracks having morphological

features consistent with shrinkage (Figure 2), i.e., mud cracking. Fourier transform infrared (FTIR) spectroscopy showed no

evidence of compositional anomalies such as amine blooming.

Randomly chosen cross-sections of the lifted paint were mounted, polished, and examined microscopically. A selection of

images is shown in Figure 3. Consistently, the primer layer was thinner than the 125–150 μm (Ref. [1], page 5-8-16)

thickness specified for product C420, Epoxy Primer for Epoxy Non-Skid (for which International Intershield 300 is an

approved product per Ref. [1], page 5A-25). The topcoat also exhibited overall problems with thickness. The specified

thickness should be 750–1000 μm (Ref. [1], page 5-8-16), although the manufacturer does note that the surface profile

should exhibit a uniformly rough appearance, with ridges 1.5–2.4 mm high, and no thinner than 0.030′′ (760 μm) at the

thinnest point (Ref. [2]). It is clear in Figure 3 that the thicknesses of both the primer and the top coat are not within

specification. In fact, the combined coating was so thin in some spots that pinholes had formed. Figure 4 shows light

coming through such a pinhole.

In addition to thin regions and pinholes, there are many voids in the topcoat (e.g., Figure 3f). While there is no mention of

voids in either Ref. [1] or [2], it is generally true that voids indicate deteriorated or poorly-handled product (e.g., at or past

its usable pot life), or improper application. Furthermore, such voids usually represent a weakness in the material.

The inconsistent thickness of the topcoat could account for the cracking noted in Figure 2. The International 6GV

application guide (Ref. [2], § 5.7.2) cautions that “thick, carelessly applied coats will result in minimum coverage and be

subject to mud-cracking and/or blistering.” The morphology of the cracks and the observed thickness discrepancies point

strongly to an improperly-applied top coat. The pinholes indicate improperly-applied top coat and primer.

The daily inspection reports were obtained from the primary contractor. They are compiled in Annex A and summarized in

Table 1 along with the historical weather data recorded at Environment Canada’s Shearwater station, approximately 6 km

away. A few points worth noting:

(a) The sheets are, overall, lacking in detail; they do not clearly indicate which part of the ship was being painted on that

day.

(b) Overall, there is a good correspondence between the weather conditions recorded on the sheets and the historical
data. On a few occasions (Rows 2, 3, 8, 22, 23, and 32) there was evidence of precipitation. It is unknown how this

might have affected that day’s work.
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(c) The application guidelines for the primer, Intershield 300, indicates a maximum permitted temperature of 40◦C for the

surface (Ref. [3], § 2.3.6). On several occasions, this temperature limit was evidently surpassed (Rows 6, 8, and 10).

(d) Similarly, the product datasheets (Refs. [4] and [5]) specify that the coating must be applied at a temperature at least

3◦C beyond the dew point. There were occasions (Rows 3, 14, 20, and 21) where this was or nearly was violated.

(e) The batch numbers were not always properly filled out, and on three consecutive days (Rows 9–12) a digit was

missing. This was presumably the result of having copied the previous day’s batch number from the sheet, instead of

having recorded the information directly from the container.

The batch numbers were deciphered according to International’s system. The first letter denotes the year sequence

(M=2011, N=2012, etc.), and the second the month (B=February, C=March, etc.). In each case the letters I and O are

omitted to avoid confusion. The following series of four digits forms a sequence number, and the final two letters indicate

the manufacturing location. All the products were used well within their 12-month shelf life.

The Daily Inspection Reports (DIRs) also do not show any evidence that dry film thickness (DFT) measurements were

performed on the primer coat during the course of its application. The PMS2O instructions § 12.2 (Annex B, page 41)

mandate such readings along a 2-meter grid. None is recorded, though the final page of the PMS2O Instructions (Annex B,

page 45) does include an unclear reference to such measurements, dated July 9th. The only three DIRs for the topcoat

6GV (Table 1, rows 14, 20, and 27) each indicate a DFT of exactly 0.030′′, meeting the nominal minimum thickness. This

however, is not consistent with the cross-sectional thickness determined microscopically and discussed earlier (Figure 3).

Furthermore, it is not clear from the information on hand that the Ships Paint Manual requirement that “A Certified NACE

CIP Level 2 inspector shall carry out all preservation and coating application inspections” was fulfilled. The signature on

the DIR sheets matches that of the Service Provider Supervisor (Annex B, page 40). If the subcontractor supervisor is also

the NACE inspector, that would suggest a conflict of interest.

To summarize, there is no evidence of chemical deficiency in the coatings, nor of mechanical damage to the surface. While

the DIRs are lacking in detail overall, they do suggest some coatings were applied under less than ideal conditions.

Microscopic measurements of paint taken from the affected area clearly show that both the primer and top coat were not

applied to the specified thickness. Finally, it is reasonable to conclude that the premature failure of the coating can be

ascribed entirely to this improper application.

Prepared by Colin G. Cameron, DRDC – Atlantic Research Centre.
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(a) (b)

(c) (d)

Figure 1: Photographs of the foc’s’le deck on HMCS GLACE BAY: (a,b) two regions showing widespread coating lift-off,

(c) one of many small cracks around 1 cm long found at random locations on the deck, and (d) flakes of coating that were

easily pried off with a small spatula, revealing a pristine surface underneath.
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Figure 2: Microscopic images of the surface of the deck coating. The cracks are consistent with the tearing-apart failure of

a material that had shrunk and developed internal stresses. No signs of mechanical damage (i.e., gouges or tool marks)

were detected.
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(a) (b)

(c) (d)

(e) (f)

Figure 3: Assorted microscopic images of coating cross sections. The thinner, silver-gold layer is Intershield 300 primer,

while the thicker blue-grey layer is the Intershied 6GV topcoat.
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Figure 4: A pinhole in the coating, allowing light to shine through from behind.
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