The conservation of cannons in the care of Historic Scotland
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INTRODUCTION
In 2011 Historic Scotland began a conservation program on the 114
cannons and carriages located across four of its properties (Fort
George, Dumbarton, Stirling Castle and Edinburgh Castle).
In the past, a wide variety of paints and cleaning methods have been
used to protect the iron from corrosion, without being rigorously
tested or standardised.
The aim of the program is to create a suitable treatment method that
could be used consistently across all four properties to ensure the
protection of the cannons and carriages. The program of works had to
understand the varied environmental conditions at each of the
properties with high winds, exposure to salts and rainfall variations
all creating different corrosion effects on the cannons and the
carriages.
The program of works undertaken, with the use of internal and
external expertise, has encompassed a large collection survey,
focusing on researching and testing solutions to issues of corrosion.
The challenge was to find an effective way of removing existing paint
systems using trials of different methods to remove previous coatings
and finally the formulation of a paint system that can be rolled out as
a long-term conservation
programme, which could be maintained by on-site teams, utilising the
in-house resources. This project is still on-going.
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Historic Scotland. Unit, 4.2 Longmore House, Salisbury Place, Edinburgh, EH9 1SH

THE SURVEY
The survey of all the cannons was completed to highlight any conservation
problems. A proforma was created to ensure a consistent survey technique as the
survey was completed over a series of months.

Fig. 2. Example of proforma from Mons Meg: Edinburgh Castle

Outcomes
The cannons assessed highlighted varied conservation problems, some of the
cannons require immediate attention, especially those located at Fort George, due
to the high salt environment. Many of the cannons had cracked and uneven paint
layers. Importantly, several carriages had active corrosion and some supporting
bars under the wedge were splitting caused by changes in volume due to the
reaction of chloride ions within the iron. This could have health and safety
implications; if a member of the public gets on one of the cannons for the
traditional ‘riding the cannon’ photograph; the weight of an adult could be enough
to break any weakened bars.
Some site specific trends emerged, such as high levels of moss growth on the
cannons at Stirling Castle and the extra cleaning consideration required for Fort
George where nesting birds leaves droppings all over many of the cannons on a
yearly basis.

THE CHOSEN PAINT SCHEME
It was important that the chosen coating provide a protective moisture
barrier and prevent corrosion is required. In general, the sealant should
be impervious to water vapours and gases, ‘natural-looking’, so that it
does not detract from the appearance of the artefact and reversible.
The chosen paint scheme started with a zinc
primer (fig 3). The protecting mechanism of
zinc rich coatings is mainly based on cathodic
protection provided by the zinc dust in the
paint. Cathode protection by zinc is finite
The second layer (fig 4)of Micaceous iron
oxide (MIO) layer should be added between the
primer and top-coat, MIO is used widely in
Fig. 3. Zinc primer
protective coatings due to its outstanding
anticorrosive properties. When MIO is
incorporated into a coating at an appropriate
level, the flakes align parallel to the substrate
surface, producing a shield or barrier of
overlapping plates. The flakes are
impermeable—a physical barrier is formed to
the ingress of the water, oxygen and ions that
Fig. 4. Micaceous oxide
corrode steel and degrade the binder system.
MIO flakes are strong UV absorbers and very
weather-resistant. This protects the surface of
the binder system from the degrading action of
UV and other weathering elements. MIO
reinforces the binder matrix and increases the
substrate adhesion and inter-coat adhesion..
Finally a top-coat can be chosen which
provides the aesthetic look for the collection, in
Fig. 5. Acrylic top-coat
this case a gloss acrylic top-coat was chosen.

CLEANING TRIALS

Fig. 1. Location of the Cannon collections

The issues: Previous maintenance of the cannons and carriages has comprised of
repeated coatings with paint. This has lead to the accumulation of thick paint
layers that now obscure details and identifying features of the cannons.
Chemical cleaning (supplier: www.stripperpaintremovers.com): Several strippers
were trailed, the most successful was STRIPPER NB-710. The most important
consideration was the health and safety of removing large painted surfaces with a
paint stripper, because you remove this stripped once it has dried, it provides less
risk to both the environment and the staff doing the work. Also trialled was the
DOFF machine (Supplier: stonehealth): DOFF is a steam/superheated water based
stone cleaning system machine was trialed to remove thermo-plastic paints, it will
also remove moss, algae, fungi and other biological matter. The technique was
successful on some of the paint layers, but did not work were epoxy or epoxy-like
paints have been used, its positive is the fact that you are only using water on the
cannon, it used no harsh abrasives or chemicals and is portable, meaning cannons
could be cleaned in-situ if required. However when used in conjunction with the
chemical stripper above, the process was efficient in removing a range of
unknown paints, but this does increase the health and safety risks.
Further trails with soft abrasives are being considered for the future.
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