AkzoNobel Yacht Coatings A|(ZON0|)€M

echnical update: Ceramic
Coatings

In 2018, the International Council of

Marine Industry Associations (ICOMIA)
were made aware by its members of
the increasing challenges surrounding
the use of ceramic coatings on large
yachts. ICOMIA members (consisting of
coating manufacturers, shipyards, paint
inspectors and management companies)
voiced that the industry was suffering
from numerous difficulties with respect
to repainting large yacht refits due to
insufficiently or incorrectly removed
ceramic treatments. It was also clear
there was no guidance anywhere in the
industry on this subject.

In 2019, a workgroup was established by ICOMIA, made up of
representatives from both coating manufacturers, ceramic treatment
application companies and paint inspectors to develop an industry specific
guideline surrounding the use of ceramic treatments on large yachts. From
this group, a general guideline for the large yacht industry was developed,
which contained basic information on the types of ceramic treatments,
their attributes and how to deal with the difficult subject of removing an old
ceramic treatment before repainting. This document was first published in
2020 and representatives from AkzoNobel were instrumental in compiling
this informative document.
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Click here for the
ICOMIA Ceramic
Guidance Notes

While this is not an exhaustive document, it was the

first such widely available guidance the large yacht
industry had to work with. Today, this document remains
the primary general guidance available for advice
relating to ceramic treatments. This document is worth
circulating to all stakeholders involved in the coating and
maintenance of large yachts.

The main challenge of
overcoating old ceramic
treatments has not gone away

In-fact, the number of large yachts that have received partial or full
ceramic treatments has dramatically increased in an attempt to extend
the serviceable life of an old paint system. Ceramic treatments, when not
removed effectively, result in large amounts of contamination that are not
compatible with high performance aesthetic finishes. In many instances,
contaminated sanding dust results in cross-contamination of equipment
and surfaces and is almost impossible to remove from the application
environment. This then directly results in film defects during application of
subsequent aesthetic finishes.

Recent testing conducted by the Yacht R&D team at AkzoNobel has
demonstrated a proven link between commonly observed effects in paint
refits (such as fisheyes, dimples and pinholes) and the types of PDMS
(polydimethylsiloxane) that exist in ceramic coatings. In all refit situations,
previous ceramic treatments should not be ignored or underestimated
with respect to the paint defects they can cause. As painters around the
world have been taught, sanding alone does not remove the
contaminants and is true for ceramic coatings; which is why the correct
and thorough removal procedures should be followed prior to beginning
any traditional coating works.

Please refer to the ICOMIA ceramic guidance note and if you have further
questions, please contact your local technical service representative.

All representations and statements in this technical update are accurate to the best of our knowledge. Statements made in this technical
update are advisory only and are not intended to be specific recommendations or warranties of any product, combination of products or
fitness for any particular purpose. To the extent permitted by law, we do not accept any liability to any person for any loss or damage (direct
or indirect) that may arise from any use of or reliance on any of the methods or information contained in the technical update for any purpose.

Unless otherwise agreed in writing, all products supplied and technical advice or recommendations given are advisory only and subject
to the Conditions of Sale of our supplying company. Any warranties, if given, are contained in those standard Conditions of Sale and are
the only ones made with respect to any products we sell to you or advice or recommendations we give to you. For each of our products
the relevant Product Data Sheet, Safety Data Sheet and package labeling comprise an integral information system about the product in
question. Copies of our Product Data Sheets and Safety Data Sheets are available on request or from our website: www.awlgrip.com
www.international-yachtpaint.com and www.interlux.com

© AkzoNobel 2022
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Ceramic Coating Treatment: Yacht Industry Guideline

Introduction

The yacht market has identified the need for an industry guidance document detailing key areas
of information and considerations when using ceramic coatings or treatments on large yachts.

This document is not exhaustive but attempts to provide general guidance on application and
warranty considerations, relevant information on in-service expectations and maintenance and
most importantly proper guidance on effective and safe removal of ceramic coating systems,
including how to actively test a surface for complete ceramic removal prior to repainting.

The industry is presented with significant challenges, primarily related to use of non-compatible
products either due to unawareness of existing coatings or cost-cutting using chemicals other
than recommended by the original manufacturer. The guide will attempt to provide best practice
and act as a reference for ongoing applications, service, identification and removal of ceramic
coating in the yacht industry.

Yacht paint technical groups and yards were consulted and asked about the key questions and
areas of knowledge relating to ceramic treatments that they required answers for. The key
purpose of this document is to try and answer as many of these questions as possible.

In order to compile the information in this document, a working group made up of ceramic

manufactures and applicators, independent paint inspectors, shipyards and paint manufactures
were consulted.
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1. General Information about Ceramic Coatings

1.1. Definition

A ceramic coating is a retro applied liquid treatment, typically applied by hand to paint coatings.
Ceramic coatings in general contains inorganic particulates that are typically powdered (down
to nano-level) silicates like Silicon Dioxide (SiO2) or Zirconium Silicate (ZrSI0O4) that are
dissolved in strong solvents, so that they can be applied as a liquid layer, either in an organic
polymers or pre-ceramic inorganic polymer that when cured may form a hard, glossy surface.

Ceramic Coating Definition

“A ceramic coating can be defined as an inorganic or organic pre-ceramic polymer that once
cured forms a thin glass ceramic layer on the surface. This glass ceramic layer is either pure
SiO2 or SiO2 with carbon residues”.

There are a number of names given to the many types of ceramic coatings and treatments on
the market, majority of which are there to differentiate marketing positioning around the coating.

Different marketing campaigns can attract potential customers and this is how the various
names for coatings have come up.
Commonly used names are:
e Glass Coating
Ceramic Coating
Diamond Coating
Nano Coating
Nano-ceramic coating

A nano coating can be defined as having either a thickness of the coating at a nanosize OR the
particles within the matrix are in the nano size range. Just because a coating is a nano coating,
it does not necessarily mean it is a ceramic coating.

1.2. Basic attributes of a ceramic coating

Many ceramic manufacturers have 2 or 3 ceramic coating systems or treatments, which are
typically defined by the DFT (Dry Film Thickness) applied whether the ceramic coating uses
either an organic polymer or inorganic pre-ceramic polymer.

Ceramic coating treatments were developed initially by the automotive industry to provide
additional levels of sacrificial protection to automotive paintwork. In automotive scenarios,
ceramic coatings are sometimes regarded as permanent or semi-permanent treatments.
Ceramic coatings will, like any surface protection treatment, wear away and reduce in
effectiveness over time.

Ceramic coatings by definition, are hydrophobic, and when intact or in good condition, water
droplets should actively ball up, and not appear to wet-out the surface.
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It is very important to follow the right guidance for care and maintenance, as well as not to use
high acid and alkali cleaners or degreasers as they will break the coatings down. More details
are featured in Section 1.9.

1.3. Organic vs Inorganic Ceramic Coatings

Ceramic coatings can be loosely broken into two categories, organic and inorganic polymer
ceramics. This relates to the type of holding binder. It is important to check with each individual
manufacture what category their coatings / treatments fall into as both applications, in-service
and end of life attributes will vary according to type used.

Depending on whether or not an organic or inorganic preceramic polymer or binder is used, the
coating layer should cure as either a pure SiO2 layer which forms a ‘glass like’ ceramic layer
(inorganic) or an SiO2 layer with carbon residues (organic). In some cases, SiO2 (Silicon
Dioxide) may be replaced with ZrO2 (Zirconium Dioxide / Zirconia).

Organic Ceramic Coatings In-Organic Ceramic Coatings
e Uses an organic polymer as the binder— | e Uses a pre-ceramic binder and
not dissimilar to a standard protective powdered silicates.
polymer. Cures as a pure (inorganic) silicon
Cures as a carbon (organic) polymer dioxide layer.
with Silicon dioxide residues. Harder surface — up to 9H
Contains in-organic powdered silicates. More brittle than organic ceramic
More flexible than an inorganic polymer coatings.
treatment. Specialist application process.
Easier to apply, kits made available for Harder to attain uniform finish
yachts. Requires careful underlying coating
Easier to attain consistent finish. preparation, detailing and gloss
May be applied to higher DFT’s than restoration.
inorganic ceramic treatments. In general, applied thinner than organic
Typically applied between 10 — 15um treatments.
DFT. Typically applied between 2um — 7um
Easier to re-apply / mid-season top-ups. DFT
Less resistance to chemicals May crack if over applied.
Softer than inorganic treatments. More chemical resistance, but still may
Shorter lifespan be sensitive to water spotting.
Easier to remove Specialist removal process required.

1.4. Types of ceramic coatings

Not all ceramic types are suitable for all areas of a yacht. Using incorrect ceramic types on
wrong areas of a yacht could cause ceramic system failures.

There are several different types of ceramic coatings and careful research needs to be
conducted with reputable ceramic manufactures and applicators to determine which, product is
suitable for certain areas of a yacht. Most manufacturers mostly offer two types of ceramic
coating products:

» Hand applied in a grid like manner and buff off by hand = thin layer between 2 and
7um, which does not need removing prior to repainting. These have been engineered
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to go on low ware surfaces and superstructures, forward parts of the hull and on new
builds

Roll and level application = 10 and 14 microns — requires removal prior to re painting
only to be used on waterline and exhaust areas. Some companies offer it on
superstructures; however, it is not designed for these areas as it doesn’t have the
elasticity that is required.

1.5. Ceramic application considerations

There are a number of things that need to be considered before applying ceramic coatings.
Always refer to the product data sheet for detailed instructions about application, as well as
guidance on how often a ceramic coating can be reapplied. The following areas should be
addressed in the instructions:

Product and treatment description

Surface cleaning and preparation

Application methods

Application conditions

N° of applications and application technique to achieve the expected durability
Curing time before maintenance treatments

Recommended maintenance

Ceramic Application Documentation

The vessel needs to retain the complete details of any ceramic coatings applied, with complete
details on maintenance and removal, to eliminate any issues at time of re-painting.

1.6. Life Expectancy of ceramic coatings

The durability of ceramic coating systems depends on the product and it can vary. True life
expectancy depends on many factors, including the actual ceramic product, thickness applied,
condition and preparation of underlying coating, area of service and area of the vessel applied
too. Ceramic coatings are subject to the same degradation experienced by paint — strong acids
and alkalis, salts, calcium and other harsh cleaning chemicals which are damaging to ceramic
coatings. Maintenance procedures are equally as important as if it were a paint system.

Just like all paint coatings, due to increased UV levels and water spotting, flat / horizontal
surfaces with ceramic treatments will always down gloss faster than vertical surfaces. High
quality ceramic application company’s claim that ceramic treatments, when applied correctly,
may lose approximately 10 — 15% Gu'’s (gloss units) a year on horizontal surfaces.

Ceramic coatings will only perform if the preparation, application, and quality of workmanship
are of a high standard. The underlying coating must have topcoat present to restore the gloss.
If primer is showing and no topcoat is present, then ceramic coatings might not help.

1.7. Ceramic treatment end of life

Ceramic treatments should leave a hydrophobic surface, meaning water will actively bead up
and roll off a ceramic treatment. Once areas start exhibiting water sheeting during washing
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processes as opposed to water beading, this provides an indication the behavior of the ceramic
is changing, and the ceramic coating may be approaching the end of its life.

On dry surfaces, ceramic treatments may become milky and patchy as oxygen migrates
underneath the coating treatment and, in many cases, micro shattering can become visible on
close inspection. Ceramics will tend to fail more quickly on a darker paint surface than a white /
light paint surface due to the variation in substrate temperature. Gloss retention of ceramics can
be short lived, if not maintained correctly or they were poorly applied. Once a ceramic coating
has become too brittle, it may shatter or craze (alligatoring) leaving a crazy paving like effect
visible on the paint surface.

1.8. Care / maintenance process for ceramic coatings

Ceramic coatings, just like any temporary topcoat treatment product will gradually deteriorate
with the combined presence of sun, heat, sand, salts and water. The worst enemy for ceramics
is substrate temperature and substrate movement.

Care and maintenance of ceramic coatings is not dissimilar to yacht paint maintenance. Ceramic
coatings are subject to the same wear, tear and degradation influences as traditional yacht
paints and need washing as routinely as a paint coating. Ceramic treatment does not negate or
replace the need for cleaning. The surfaces need to be washed regularly and salt removed from
the surfaces and dried especially on dark coloured paints.

As with paint coatings, it's also really important that the crew do not use high acid and alkali
cleaners or degreasers as they will break the coatings down, in fact ceramic coatings may be
more susceptible to breakdown than a traditional coating system when they come in contact
with acidic and alkali liquids and cleaners.

As with all exterior yacht care and protection, anybody involved with coating maintenance needs
to be educated on maintaining both ceramic coatings and paint. Below is the advised type of
products:

Wash down soap —it should be PH neutral and biodegradable no abrasives, simply used
by adding the necessary amount to fresh clean water and then wash it away and rinse.
This product could be used when the crew want to wash the boat at anchor or when
berthed in water in a marina and will not damage or cause the new paint to prematurely
deteriorate.

Use OPPM water where possible.

A gentle stain remover (please consult individual ceramic manufactures for advice) could
be used for removing water stains from paint, glass and stainless steel, which you simply
spray into a microfiber cloth and wipe on the area selected and buff off with a clean dry
microfiber. This stops crew members reaching for vinegar or harsh products. IPA
(Isopropyl alcohol) may sometimes be used to remove baked on mineral deposits that
have caused water spotting.

A Ceramic Coating Degreaser, which is PH neutral and can be used instead of high
alkaline or acidic products which are damaging to painted surfaces. Wipe on or spray on
to the area to be degreased and wipe off or wash off.

Some of the manufacturers supply a top-up type product in the form of a soft polymer
this ceramic spray, which may be used every 3-4 months adding a sacrificial layer to the
ceramic coating which the UV and salt attack first — very much like using a polymer
sealant for paint applications. Regular application of this product can extend the life of
some ceramic treatments.
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2. Removal of Ceramic Coatings

Ceramic treatment removal is a specialised process and one that should be conducted by a
professional or a trained ceramic treatment removal company, preferably the company that
applied the ceramic originally as they will have exact knowledge of the type of ceramic used,
the correct and effective removal process and the exact vessel positions of where the ceramic
coating was applied.

In fact, it should be encouraged that ceramic manufacturers and applicators should be providing
vessels with ceramic ‘end of life’ removal processes and costings during the initial application
process. Some of the reputable ceramic manufacturers offer ‘removal’ as part of their service.

2.1. Removal by Sanding

Some ceramic coatings may be sanded off. However, this is risky for a few reasons. Sanding
old ceramic coatings in general requires a P120 grit orbital sander (at least). This may leave
large surfaces unfair. Board sanding should not be accepted for ceramic removal. Sanding
ceramic treatments also contaminate the underlying paint, and the process releases fine silica
dust into the working environment.

This fine dust is a contaminant and is very problematic in refit / re-paint scenarios, because the
dust attaches to all surfaces like plastic tenting and scaffolding. Any small vibration of the plastic
or a gust of wind causes the dust to fall off the plastic and on to the surface being re-painted.
The net result of this contamination is known as “fish-eying”, or dimples in the fresh paint where
the silica dust prevents the paint from bonding to the surface properly.

Paint contractors should strip all masking and protective plastics prior to converting the
preparation and sanding environment to a top coating one. A full washdown of the scaffolding
and interior of the containment tent should occur, using a full team of workers with professional
washdown equipment including power washers and plenty of soap and fresh water. This will
ensure the environment is clean and all sanding residues have been washed away. This will
generally result in a clean topcoat shoot. The overall responsibility for the cleanliness of the top
coating environment is down to the paint contractor.

2.2. Removal by Chemicals

Recently, ceramic manufactures have been providing HF (hydrofluoric acid) based removal gels
to remove ceramic coatings. Silicon Dioxide and Zirconium Silicate, while resistant to most
acids, are attacked by Hydrofluoric Acid (HF).

Hydrofluoric acid is a solution of hydrogen fluoride (HF) in water. Solutions of HF are
colourless, acidic and highly corrosive. Unfortunately, this presents a risk of damaging the glass
windows, caulking, and metal surfaces on a yacht.

Please note that if there is a present HF run-off, it will damage surrounding paint and may be
harmful to the environment. However, it is possible to avoid any run-off, if the company applying
the removal product have an ingredient in the formulation which acts as a semi-solid, gooey,
wallpaper consistency. This does not run and is able to be collected and disposed of in large
plastic bins or suitable storage on site.
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There is a growing concern with health and safety to individuals coming into contact or exposure
with HF. In addition to being a highly corrosive liquid, hydrofluoric acid is also a powerful
contact poison. Because of the ability of hydrofluoric acid to penetrate tissue, poisoning can
occur readily through exposure of skin or eyes, or when inhaled or swallowed. Even so called
‘mild HF solutions’ need to be handled, used and disposed of, with the utmost care.

Using a removal gel requires very detailed guidance and risk management, and is
recommended that this is only handled by a professional removal staff. See Appendix 1 for an
example of removal gel procedure, Appendix 2 for an example of a removal application
preparation log & Appendix 3 for an example of Safety briefing for all technicians on site using
removal gel.

2.3. Ceramic treatment removal testing

There is no proven or accurate in-field procedure to test that a ceramic coating has been
completely removed, or even is present in the first place. A ‘water bead test’ may be used,
however when aged ceramics do not bead water effectively as a new treatment would.

But a good visual inspection might reveal if a ceramic removal process is poor. Look out for
small matt white patches in the prepared surfaces, patches that look slightly dissimilar to
surrounding areas.

External yacht surface areas are large and it is impossible to accurately determine whether you
have suitably removed all trace of previous ceramic treatments. Ceramic application companies
offering a full removal practice are by far the best and most reliable method of ensuring a surface
is ready for painting and free from residual ceramic treatments.

Complete aged ceramic removal processes may take several days or even weeks depending
on vessel size and type of ceramic used.

3. Painting over previously ceramic coated / treated surfaces

Paint should not be applied over a ceramic coated surface unless it is 100% removed and all
trace of ceramic or silicate residues are thoroughly cleaned from the paint surface and
surrounding areas prior to re-painting. A sand, prime and topcoat test by the paint contractor is
always recommended. Painting over ceramic treatments will most likely result in adhesion
failures of the new paint system.

It is not recommended to ‘scratch and shoot’ (topcoat only application) application over old or
previously removed ceramic coating applications. An epoxy barrier / sealer coat is always
required at the very minimum to minimise adhesion issues or paint defects in the topcoat.

Where it is known that ceramic coatings have been used, it is advised to specify an intermediate
(higher solid type) epoxy primer. This is used to bury any un-removed residual remnants of
ceramic residues that were missed during the removal process. However, this comes at an extra
cost. A 545-epoxy primer or equivalent would be sufficient and at no additional cost to the client.
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3.1. Potential coating defects observed when coating over previously ceramic
coated surfaces

There are several observed defects seen on newly applied coatings over poorly removed
ceramic coatings, ceramic dust residues, residue from HF or other locally made ceramic
removers have not been effectively removed.
e Surface tension variations on the finish topcoat (fisheyes, cissing, dimples).

Mud cracking / shattering effect (resembles deep block sanding telegraphing)

Pinholes in underlying primer. Do not become visible until topcoat applied.

Craters resulting from underlying pinholes.

Coating system detachment — worst case scenario.

Blistering of paint system caused by ceramic removal gel / acid remnants.

3.2. ldentify previous ceramic treatment

Firstly, there is no single perfect process or tool that instantly identifies if a ceramic coating is
present, and in what areas treatment was conducted. The following checklist may be used as a
basic guideline.

1. Documentation
Under inventory of hazardous materials and green passport, vessels are keeping more
detailed records of coating maintenance.

e Responsible ceramic application companies should provide vessels with a
copy of the ceramic product TDS and a full application report detailing work
conducted and areas of the vessel the treatment was applied too.

Check for certificates of application. (Not yet mandatory or recommended
however)

Check for maintenance / coating treatment documentation with the vessel
maintenance logs.

Be advised, there is no rule stating vessels must disclose this information, so
try to emphasise the advantages of full coatings treatment disclosures sooner,
rather than later.

The ceramic coating industry is unregulated. Whilst there are good ceramic
manufactures and applicators out there who provide sound documentation,
there are many that conduct cheap, poor quality applications with little or no
supporting documentation or warranty.

2. Talk to Captain and crew
Be available to talk with the vessel crew.

Don’t be afraid to ask what the coating maintenance procedure is, and what interim
treatments have taken place.

Ask several different crew members about coating maintenances and treatments.
This is careful diligence as you may get differing answers / different knowledge sets.
Crews move and change, and varying visual and actual observations from different
crew members help build the complete picture of how a coating has been treated and
if there are any process that a shipyard should be made aware of.

3. Research coating history
Ask to see the previous coating records.
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How old is the coating? Does the coating look unnaturally glossy for a 5 years old
coating etc.

Is there any mention of treatments and maintenance of previous coating technical
specifications, warranty documentation and acceptance and inspection reports?
What interim inspection reports have been conducted on the vessel coating. Does
the vessel have these inspections logged and reports available?

Does the coating manufacturer or the paint application company have inspection
records that help?

. Visual Inspection

Conducted detailed and diligent observations of all surfaces to be painted.

Observations are best carried out in low angle sunlight before a vessel is tented. Try

to observe for the following.

e Patchy milkyness on the coating system where air has penetrated broken or aged
ceramic systems.
Application marks and pull lines (similar to brush marks) as a result of manual
applications. Any linear type texture is a sure sign some sort of manual treatment
has taken place over the coating.
Heavy swirl patterns on vertical areas.
Crazing / Shattering effect on the coating surface. May only be visible with a
handheld magnifier. This is more common on darker substrates.
Look for dust on the surface. Ceramic coatings are normally applied outdoors and
could collect airborne dust before they fully dry. However, they are ceramic
products that dry very quickly and thus reducing the number of dust inclusions.
Variations in gloss. Are there areas that appear unnaturally glossy compared to
surrounding areas.
Pay careful attentions around high dirt / pollution areas such as exhausts, engine
or galley ventilation areas and smoke stacks.

. Black light Inspection
Some ceramic manufacturers are able to place a UV tracer in a ceramic coating that
may be visually identified using a black light.
e This is not a fool proof way of identifying ceramic coating but may be considered
on a known ceramic ‘with tracer’ and may assist with the removal process. Note
— Not yet a practical test.

. Online Data Search
Research online.
e Does a google search for vessel name and ceramic coatings reveal any
information?
Contact ceramic coating manufactures — do they have records or database of a
certain vessel treatment?
Find out where vessel is berthed and talk to local yard reps.

. Water break test
The water break test is an extremely subjective and qualitative test but can be used to
demonstrate the difference between a suitably cleaned, sanded and prepared area,
against an area that still has ceramic coating or ceramic coating residues existing. If
beading-up of water is occurring on a surface, further ceramic removal is required.
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8. Analytical Sample Analysis
Destructive flake sampling should be regarded as a last resort in identifying presence of
ceramics.

More and more analytical laboratories around Europe are developing processes
and methods for analytically capturing the presence of silicate type traces on a
coating surface.

Remember, there are other treatments that could leave Si (Silicon) markers on
a paint surface, including some polishes.

However, a $500 analytical test, might save on a $50,000 paint reshoot.

4. Ceramic Coating Considerations

4.1. Paint warranty after applying a ceramic coating

It should also be made extremely clear that any application of a ceramic coating at a new paint
stage, or at any stage within the paint warranty period will most likely invalidate some of the
topcoat warranty — most specifically the aesthetic warranty. It is important vessel owner’s
representatives are aware of this and consult the coating company for advice.

Once a ceramic coating is applied to an area, no effective visual and measurable measurements
using 1ISO11347 can be taken to validate topcoat performance.

It is thought that warranty on underlying paint system adhesion and corrosion (for example)
should not be affected by a coating being applied to a problem area like exhausts. But this needs
to be confirmed with the paint manufacturer.

However, quite common are applications of ceramic treatments to exhaust areas. Most vessels
applying ceramic to new paint already know that there is an exhaust emission stain problem. In
fact, where emission scrubbers are used, damage to coating around exhaust areas is becoming
increasingly common. A good quality protective / sacrificial treatment may be seen (locally) as
a good practice.

4.2. Applying ceramic treatment over old / tired paint

Ceramic treatment will only provide effective performance where the underlying paintwork can
be returned to a high gloss through detailed and high-quality polishing. This means the
underlying paint MUST be of a good-enough condition for a buffing and compounding process
to take place and fully restore gloss. If the paint coating is too old or worn out for gloss to be
returned by buffing, then it cannot be treated effectively with ceramic coatings.

It is also important to ensure there is enough existing DFT on a paint coatings so careful

assessment and measurements of the coating must be conducted before confirming a ceramic
application is possible.
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Ceramic treatments are ineffective unless the underlying paint surface has been returned to a
clean, smooth glossy condition. Ceramic coatings will not perform on paint that is too old,
damaged and not able to be restored.

Faded paint needs to be professionally restored (gloss needs to be returned to paint) before a
ceramic coating can be applied. Failure to adequately prepare an underlying paint surface prior
to ceramic treatment will result in a poor finish, poor gloss, DOI and longevity of the ceramic
treatment.

The job of a ceramic treatment is to help maintain this gloss if the coating is a non-buffable (i.e.
polyester type) coating.

There is a limit at which old tired paint can be treated with ceramic coatings. Once paint DFT’s
become too low, or coatings become too patchy in nature, restoration becomes impossible
which means ceramic treatments are not possible and the vessel must be repainted.

Overall, the better the condition of the paint, the better the ceramic treatment will look.

4.3. Re-application of ceramic coating

Some ceramic manufactures offer a refresh or a top-up process. In some cases, this process is
part of the package to ensure a 24-month warranty (for example) is maintained. Refresh
products are generally in the form of wipe on sprays, leaving very low DFT’s, that are specially
formulated to refresh old / hazed and dulled ceramics, provide they are not shattered or cracked.

However, in general, you cannot keep applying full ceramic treatments over itself indefinitely.

4.4. Typical Ceramic Treatment Application Process

The following process is a very typical ceramic treatment application process and may vary
according to treatment required, existing vessel coating condition and the type of treatment
being used.

e Area thoroughly cleaned and where necessary, removal of existing ceramic coating (if
necessary).
Careful check existing paint coating DFT’s to determining sanding grit at which to start
at.
Machine sand / buff with 2000 grit (optional)
Machine sand / buff with 3000 grit. (optional)
Orbital polish using buffing compounds.
Application of ceramic product of choice using foam roller.
Second applicator quickly follows up, laying-of the product with a squeegee.
Product is then left to dry.

4.5. Identify Holidays in Newly Applied Ceramic Coatings

It is extremely difficult to visually capture ‘holiday’s’ (areas of little or no coating / missed coating),
during a ceramic application. Applications must be performed by highly experienced, systematic
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and process driven ceramic applicators. Poorly or inconsistently applied ceramic treatments will
provide a very patchy and blotchy finish, within days of the application. It may only be possible
to spot missed areas once a vessel has been in the sun for a few days.

5. Ceramic Coating Acceptance Criteria Considerations

As with paint systems, it shall be necessary to conduct suitable and standardised inspection,
both for means of establishing an acceptance criteria results and to track coating treatment
performance.

An experience paint inspector using the methods mentioned below, should be able to measure
gloss on a ceramic coated vessel.

Test method for gloss measurement of coatings, as per 1ISO 11347

Measuring instrument:

For the purposes of this International Standard, a specular gloss-meter shall be used. There are
three different geometries defined. Within Super Yacht measurements typically 60-degree
geometry is used. For high gloss 20-degree geometry and for low gloss 85-degree geometry
may also be used.

Calibration shall be conducted as recommended by the manufacturer of the instrument.

The gloss meter is verified by measuring the corresponding test plate supplied with the
instrument. If the difference between the reading and its reference value is not okay as stated
by the instrument or is greater than 1,0 gloss unit adjustment of the apparatus shall be made.

Test method for measurement of particulate contamination of coatings

The aim is to establish a method for measuring particulate contamination on the external coated
surfaces.

Measuring instrument:

Measurement is taken by counting particles using a magnifier with a scale or a ruler. The
magnifier should have an enlargement ratio of approximately 10 times and scale divisions of 0.1
mm. It is recommended to have suitable light, with a minimum of 750 lux (ISO 13076).
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6. Appendix

6.1. Appendix 1: Ceramic Treat Removal Procedure — Using Hydrofluoric Gel

Surface Preparation

e Areas with ceramic coating to be removed need to be washed down to remove any loose
dirt, salt and debiris.

The area should then be squeegeed / chamois dried removing excess water.
Once washed all glass should be wiped free of moisture. Glass is to be vinyl wrapped with
plastic vinyl only ensuring there is no glass exposed

Any metal areas that will be exposed for long periods should also be wrapped and
protected.

Equipment

Stanley Knife Roller and roller arm
Masking tape Disposable bags

Vinyl Masking Sponges

Rags Manufacturers Removal Gel
Fine Line Tape e Rags / Cloths

Plastic Sheeting e Spill Pads

Bucket e Paint brush

PPE (Personal Protective Equipment)

e Chemical Resistant Gloves e 3M 4251 Valved Reusable Half Face Mask
e Chemical Resistant Overalls e Eye goggles
o Safety Footwear

Process Points / Steps

Plastic fine line tape should be used to mark the perimeter for a straight cut edge using
straight lines and creating a box (where practical use panel joins or edges). This should
then be plastic sheeted to prevent transfer to good area.

Once the glass has been fully covered the area must be marked as “work in progress,
wet surface, do not touch”.

Only personnel carrying out the removal process should be present in the immediate
area and access is only to be given to approved personal throughout the removal
process.

All PPE as listed above must be worn prior to starting the removal process with all

personnel having a sound knowledge of the on-site risk assessment and this Standard
Operating Procedure.

Removal Gel Application Method (Typical)

e 1. Ensuring the above Health and Safety, methods of working and risk assessments have

been read and signed by all personnel carrying out the removal process the ceramic
coating removal process can start.
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2. Lay down in a selected area out of the way of main working some spill pads with a
bucket placed in the middle of the pads. Pour the Clear Coat Removal Gel into the bucket
ensuring to replace the lid on the Removal Gel once poured into the bucket.

3. Using a paint brush apply the gel to a small test patch area and leave for up to 4 hours
ensuring the gel remains wet on the area and does not dry out. Remove the gel using a
damp cloth and ensure the desired effect has been achieved with no damage to the
underlying paint surface. At this point providing the test patch is acceptable then the next
step can be started.

4. Using a roller, dip into the gel in the bucket and then apply liberally to the painted
surface that has the ceramic coating on ensuring the whole surface has been wetted with
the gel.

5. Check the surface every 30 minutes to ensure the gel remains wet, re-applying where
necessary and repeat this process for 2-4 hours (can be left for longer if necessary).

6. Remove all gel from the surface using damp rags and place in plastic bags, seal and
dispose of to local environmental regulations.

7. Wash down with water to neutralise the surface once the gel is wiped clean from the
surface.

8. Dry the surface. If there appears to be areas where the coating still remains on the
surface then repeat steps 1-6 again until all of the coating has been removed from the
surface.

9. For the purposes of repair work, the surface is now ready to be polished to the desired
finish before re-application of the ceramic coating.

10. Ensure the vinyl on the glass has no trace of removal gel, then remove vinyl and
dispose in plastic bags to local environmental regulations. Note: Do not remove vinyl until
you are sure all removal gel has been cleaned away from the surface to prevent the gel
transferring to the glass.

Disposal

All cloths, vinyl and masking to be disposed of as per local environmental regulations.
Any reusable equipment should be thoroughly cleaned to be re-used in a bucket with
alkaline cleaner and wastewater from cleaning to be disposed of as per local
environmental regulations.

Any soiled tools are to be disposed of as per local environmental regulations.

Surface Finishing and / or Paint System Re-application
e Following checks to ensure the success of the removal process, the surface is now

ready for normal preparation procedures to re-paint and any paint repair work to
damaged areas can be carried out.
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6.2. Appendix 2: Example of a Removal Application Preparation Log

YES NO  Foreman PM
Check the position of the sun and make an
application plan accordingly
The shipyard has been informed that we will
be using removal gel.
Safety Brief the application team on working
at heights
If harnesses are required, make sure the
team understand how to work them and they
use a two-point safety line
Hard Hats and safety shoes are worn at all
times on site
Safety awareness briefing on others working
around them and below them whilst they are
using acidic products
Only access open areas on the scaffold- no
climbing on it
All glass surfaces are well protected using
brown paper with heavy duty plastic on top,
the sides are masked up and sealed
All stainless steel is masked and protected
All crew have been informed that we are
using acid at height and to avoid the areas
below where we are working
All application tools and removal gel are on
site
All applicators on site have had a safety
briefing and have are wearing all PPE
All applicators and the foreman have been
briefed on the areas that the gel needs

applying to

Project Manager
Foreman
Applicator 1
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6.3. Appendix 3: Example of a Safety Briefing for all technicians on site using
Removal Gel

Do you have the following | Project Manager Technician
PPE?

Hard Hat Safety Shoes
Trousers Long Sleeve

T- shirt Gloves Protective
overalls Breathing Mask
Safety Googles or protective
glasses

You have been explained
how the PPE works and the
reasons for wearing it at all
times on site when the
removal gel is being applied.
It is your responsibility to
keep the PPE on at all times
and do not remove it until
you are away from the
vessel

Has the Project Manager
briefed you regarding the
ingredients of the Removal
Gel and explained what will
happen if this product is
exposed to your skin?
During the application of the
Removal Gel no one is to
stand underneath the
application area

If for whatever reason you
leave the site PPE will be
removed and disposed of
accordingly, as well as
before and after any breaks
The Project Manager has
explained the risk of this
product coming into contact
on glass or any stainless on
board the vessel

When the removal gel is
rinsed off using water no
one is to stand in the vicinity
or touch any scaffold or
surface below the area
being rinsed

There is a first aid kit on site
that has cream for burns
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and you know where this is
at all times

If you come into contact with
the removal gel on exposed
skin you know where there
is a facility on site that you
can go to rinse the exposed
skin with cold water

During the rinsing of the
removal gel if your PPE gets
wet then there are
replacements on site and
you will notify the Project
Manager immediately who
will provide you with dry
PPE

Should you feel unwell then
you will notify the Project
Manager immediately

You have been showed
where to dispose of the
containers that the removal
gel comes in with
accordance to the shipyard.
At the end of the day no
product is to be left out and
must be stored in a secure
place decided by the Project
Manager and the crew

If the removal gel is being
applied to a vessel in the
water you have been
instructed that the gel needs
to be ragged off prior to
washing the surface. The
rags are to be disposed of in
accordance to the shipyard
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