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11 January 2024

The effect of shop primers on anti-corrosion coating systems.

Japan Paint Manufacturers Association,

Technical Committee, Marine Paint Subcommittee

The purpose of applying shop primer is 'steel primary corrosion protection', which prevents
rusting during the machining and assembly process after the primary surface treatment of the
delivered steel.

The shop coat method using this is an essential part of the current block assembly method for

newbuilding process.

After block fabrication and prior to the application of anti-corrosion paint, the surface is treated
as a secondary surface treatment for rusting areas, weld burns, fume adhesion and other
contaminants. The IMO Performance Standard for Painting (PSPC) stipulates that sound shop
primer coated areas that have passed a prior paint certification test should be treated by sweep
blasting, high-pressure water washing or equivalent. This is done to remove white rust, dust and
other contaminants resulting from the oxidation of the zinc contained in the shop primer.

In other words, on the basis of such treatment, the maintenance of a sound shop primer coating
is considered acceptable in combination with the relevant shop primer and anticorrosion paint.

(This treatment includes the appropriate removal of welding fumes and other foreign matter.)

In the paint certification tests for the same standard, the combination of shop primer and epoxy-
based anti-corrosion paint is tested as prescribed, and only those combinations that pass are

approved as a system.

The Appendix (Appendix 1: Performance of anticorrosion coating systems for ballast tanks with
and without shop primer application) shows the results of IMO Paint Performance Standards
(PSPC)/WBT accreditation tests conducted on Specification C without and Specification D
with the application of shop primer.

For shop primer application specification D, after the shop primer was applied, a two-month
outdoor exposure was carried out, followed by a simple cleaning with a soft sponge and tap water,
drying and then a coating of anticorrosion paint.

As a result, the acceptance criteria are met both with and without the application of shop

primer and no significant differences are found.
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[Annex 1].
Performance of corrosion protection coating systems for ballast tanks with and without shop primer

application.

1.1 Paint specifications
Surface preparation: blast treatment (ISO8501-1:2007 Sa 2! »)
Surface roughness: Rmax 50 - 75 pm

Paint Shop primer Epoxy anticorrosion paint B

specifications Brey cream light grey
C - 160 pm x 1 160 pm x 1
D™ 20 pmx 1 160 pmx 1 160 pmx 1

*1: Outdoor exposure for 2 months after shop primer coating. After washing with tap

water, a coating of anticorrosion paint was applied.

2. Test conditions.

(1) Ballast tank environmental simulation tests.

Inside of the chamber Test conditions, etc.
(i) Simulated upper deck | Top wave tank panel with 50° Cx 12 hours & 20° Cx
scribe 12 hours
(With scribe)
(i) Simulated tank bottom. | Bottom wave tank panel with | (Anodes, with holiday)
(Check anode impact). anode
(iii) Simulated ship's side Side wave tank panel with 15° C
hull. scribe and U-bar/Cooling (With U-bar and scribe)
(with temperature gradient
loading).
(iv) Simulated adjacent Side wave tank panel with (With U-bar and scribe)

side plate to cargo hold. | scribe and U-bar/No cooling

Other. In the chamber

35" C seawater in full for 2 weeks < empty for 1 week

1 reciprocal waving motion in 3 seconds

(5) Simulated side steel Boundary plating between 70° C
plate of heated fuel oil heated bunker tank

tank. and

(High temperature test) ballast tank in double bottom.
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Wave Cycle 3sec.

b
Tt

U-Bar u 15°C
P m—
/4 ] !F, \\ e
1 1 prEiee
. / / 35°C Seawater
Holiday & Anode Full(2w) ¢ Empty (1w)
®
Test plate dimensions: 400x200x3 mm
Test period: 180 days

Fig. 1 Outline of Wave tank test conditions

(2) Continuous condensation test

Temperature in the tank | 40+2° C

In-tank (relative) humidity | 100%.

Specimen backside 23£2° C
temperature
Test period 180 days

3. Test items and acceptance criteria

Test items Acceptance Criteria
(Epoxy-based)
Paint film Blister No blisters
defects Rust No rust
. Adhesive failure between 3.5 MPa <
Adhesion
substrate and coating or
strength
between coats for 60% or more
of the area.
Cohesive failure in coating for 3.0 MPa <
40% or more of the area.
Peeling width from coating defects. <8mm
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4. Test results.

Table 1: Wave tank test results [see photos 1 and 2].

Spec. C Spec. D Acceptance
(without SP) (with SP) criteria
measured [average | measured | average | (epoxy-
value value based)
Blister No blister No blister No blisters
Rust No rust No rust No rust
panel 7.7 7.2
@ 8.9 113
W1
panel 5.1 11.0 Adhesive
' (i) failure area
Adhesion W2 6.0 6.8 10.4 10.2 60% or more:
strength (MPa) 3.5 MPa <
panel 7.6 12.8
Gid Cohesive
1
W3 6.4 11.1 failure area
40% or more:
panel 7.1 8.7 3.0 MPa <
@) 5.9 8.9
W4
panel
) 9.5 6
W1
Undercutting from
] panel
scribe 5.8 3.7 | <8mm
(iii) 4 2
(mm) W3
panel
(iv) 4 3
W4
Disbondment from
artificial holiday panel
W2 4 - 2 - | <8mm
(Cathodic ..
(i)
protection)
(mm)
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Table 2: High-temperature environment test results [see photo 2].

Spec. C Spec. D Acceptanc
(Without SP) (Wlth SP) e Criteria
measured average | measured| average (epoxy-
value value based)
Blister No blister No blister No blisters
Rust No rust No rust No rust
6.3 7.8 Adhesive
5.8 13.3 failure area
Adhesion panel 5.9 6.0 98 109 | 60% or more:
strength ) 73 13.6 3.5 MPa <
(MPa) 57 10.8 Cohesive
52 98 failure area
40% or more:
3.0 MPa <
Table 3: Continuous condensation test results [see photo 2].
Spec. C Spec. D A
t
(without (with SP) coeptane
SP) e criteria
(epoxy-
measured average | measured| average based)
value value
Blister No blister No blister No blisters
Rust No rust No rust No rust
7.2 11.2 Adhesive
panel
) 6.5 11.9 failure area
Adhesion v 70 75 9.3 98 | ©60% or more:
strength 38 10.6 3.5 MPa <
(MPa) panel 74 96 Cohesive
vii 78 6.0 failure area
40% or more:
3.0 MPa <

These both met the PSPC acceptance criteria and no significant differences were found.

For the undercutting from the scribe, the performance standard describe that "The undercutting along

both sides of the scribe is measured and the maximum undercutting determined on each panel.

The average of the three maximum records is used for the acceptance."
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(left: specimen side, right: dolly side)

Photo 2 Pull-off test section
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Spec. D (with SP)
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