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Introduction

Since 2019, the Tata Trusts Art Conservation Initiative has been actively engaged in establishing, developing and strengthening art conservation centres
in five zonal locations across India, and creating a cohort of trained art conservators. One of the key objectives of the initiative was to design and
implement 3-month-long, practicals-intensive training courses in conservation of ten specific materials: stone, wood, oil paintings, metals, natural history
specimens, paper (prints, drawings and maps), paper (manuscripts and miniature paintings), photographs, textiles and wall paintings. Through 2021 to
2023, nine such courses have been conducted in collaboration with the five zonal partner institutes across five geographical regions of India. Through the
courses, data has been collected pertaining to damages and deterioration commonly seen in art objects of varied materials that has aided conservators in
charting appropriate treatment plans for their objects. Data was also sourced from a previous Tata Trusts supported project — the Art Conservation
Resurgence Project (ACRP), with Chhatrapati Shivaji Maharaj Vastu Sangrahalaya (CSMVS), Mumbai.

This Handbook of Damages for reference in Art Conservation is a digital visual guide developed to aid and assist art conservators as well as custodians
of art collections, to correctly identify damages, their causes and effects, in order to plan for their conservation treatment. It also informs the custodians
of how the deterioration will progress if not arrested in time. It is intended to be a glossary for practical use, categorized material-wise, and is a work in
progress as listing possible damages and deterioration is not an exhaustive exercise. As more examples of deterioration are sourced from various
contributors, they will be added to the handbook. The reader is encouraged to observe the damage on the actual object, broadly categorise it, and match
the visual in the book. Following this identification, the handbook can guide in understanding the probable reason and basic mechanism of how the
deterioration proceeds, and what it could lead to. As the glossary is updated over time, literature references and reading lists will also be added. While
the handbook hopes to be a source of practical information, the reader is advised to consult an art conservator or material expert before proceeding with
conservation or restoration treatment.

This chapter of the Handbook focuses on metals, covering common and unusual damages seen in a variety of metals and alloys of iron, tin, lead, copper,
zinc, and others. The damages are categorised as surface deposits, mechanical damage, chemical damage, or biological growth.
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Types of damages




SURFACE DEPOSITS

Image

Term and Description

Probable Cause &
Mechanism of Damage

Effect

Rust stains/Encrustations

Residue of the corrosion left
behind on the surface of the
metal or adjoining/adjacent

surfaces.

Encrustation-

When the iron object severely
corrodes there can be transfer

of rust particles - deposition to
the adjacent surfaces.

In the presence of moisture
the iron corrosion products
get deposited on the top layer
of the adjacent surface.

In this case the rust particles
have broken through the
overlying shiny plated
surface and deposited over it.

Stains and encrustations affect
the visual appearance of the
object.

Stains transferred to other
adjacent surfaces may affect the
materiality of those surfaces,
for example stains on paper,
wood, or textile.

Inclusion

These are not really deposits bit
more like protuberances that
can be observed on metal
surfaces as if some material is
embedded under the surface of
the metal.

During casting of metals
foreign materials sometimes
get trapped inside the metal.

This leads to an inherent loss of
strength.

Depending on the nature of the
inclusion it can affect the
properties of the base metal.
This in turn can weaken the
strength of the metal




Accretion

Often we find deposits of earth,
cementitious layers, and other
foreign materials on the surface
of metal objects. Some of
these are hard, while some
come off easily. These are
referred to as accretions.
Accretions are usually of a
substantial thickness.

Dark coloured fine deposits
over copper alloy objects.

Some of these are formed as
deposits or layers on the
object, while they can also
be accumulation of matter
due to corrosion or
interaction of the metal
object with the environment.

Accretions can also be
deposited when cleaning
abrasives like brasso or
silvo are used on objects.
After some time the
residues get deposited in the
areas from where they
cannot be removed easily.
When the cleaning agent
dries up, they become
starkly visible as whitish-
greyish deposits

Soot and grime deposit on the
metal objects either from
polluted environments or due
to the oil lamps and fires used
during rituals.

It alters the visual appearance
of the object, and hides the
designs, inscriptions or other
decorative details.

If left untreated over a long
period of time accretions may
harden and become very
difficult to remove later on.

The dark deposits visually alter
the appreciation of the object. If
soot deposits remain over time,
they may act as acid compress
in polluted environment.




Stains

Dark marks on copper alloy
objects with visible
fingerprints.

Sometimes light bluish marks
can be seen on sculptures kept
in the open air, under trees and
other vegetation.

This is typically indicative of
touching the silver or copper
alloy objects with bare hands.
Moisture, salts in our sweat
react with the copper alloy
causing oxidation, and leading
to the dark stains.

Bird droppings as well as
exudations from trees cause
these stains to form on the
surface of the objects. Mild
acids in the plants cause
reaction with the copper rich
surface. The bird droppings
are acidic in nature (uric acid)
and cause oxidation of the
base layer of the metal, or
removes the fine layers of any
surface coats that may have
been applied.

Hinders the visual appearance
of the object.

If left unchecked, it can expose
the base metals to moisture and
other elements leading to
further chemical damage and in
time induce corrosion.




MECHANICAL DAMAGE

Image
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Term and Description

Probable Cause &
Mechanism of Damage

Effect










Holes

Small punctures or large
openings may run right through
the thickness of metals.

Holes may form due to
physical stress at particular
points or in areas where other
elements are fitted into the
object. At these points
corrosion may set in. When
pitting corrosion sets in, and
continues unchecked, it may
lead to punctures in the metal.

Holes would alter the visual
aspect of the object, and if
unchecked may enlarge over
time due to further mechanical
damage or due to corrosion
setting in along its edges.

Holes may weaken the object as
the strength of the metal is
reduced. As stresses are
magnified at such locations, the
object may also give way due
to its own weight.

Delamination

Layers of metal come off the
surface of the base metal on
which they were adhered or
inlaid. The base metal is
exposed.

This is caused due to a
reduction in coating adhesion
between metal layers. The
coating adhesion is reduced
due to corrosive action and/or
due to mechanical stress.

It affects the visual appearance
of the metal object as well as
exposes the base metal to
further corrosive action
affecting the stability and
strength of the object.
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CHEMICAL DAMAGE

Term and Description Probable Cause & Effect
Mechanism of Damage






















Hard water stains

White stains and deposits on
metal which has been in
contact with water

The salts in the water get
deposited on the metal surface
once the water evaporates.
Often these are calcium salts.

They disfigure the metal object
and over time can be hard to
clean off from the surface of
the metal.

Tarnish

A grey or black layer is often
seen on silver surfaces. The
silver surface that is exposed
to the atmosphere turns dark
compared to those areas that
have been sheltered.

The silver reacts with moisture
and sulphur containing gases
(from vehicular pollution, or
from sewage drains etc.). This
sulphur reacts to form silver
sulphide that is black in colour.

It leads to loss of the silvery
shine of the object. It does not
further damage the underlying
silver surface.










BIOLOGICAL GROWTH

Term and Description Probable Cause &
Mechanism of Damage




