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�e International Council of Museums (ICOM), created in , is the world 

organization representing museums and museum professionals, committed 

to the promotion and protection of natural and cultural heritage, present and 

future, tangible and intangible. With approximately , members in  

countries, ICOM is a unique network of museum professionals acting in a 

wide range of museum-and heritage-related disciplines.

�e Committee for Conservation of ICOM (ICOM-CC) aims to promote the 

conservation of culturally and historically signi
cant works and to further the 

goals of the conservation profession. With over  members, ICOM-CC 

is comprised of twenty-one specialist Working Groups, which actively com-

municate with members through newsletters, meetings, and at the Triennial 

Conference. �e Coordinators of these Working Groups and the members of 

the Directory Board are conservation professionals who are elected to their 

posts by the general membership and who donate their time to ICOM-CC 

over a three-year cycle.

�e Modern Materials and Contemporary Art Working Group of ICOM-CC 

aims to promote and facilitate the dissemination of research, discussion, and 

thinking on the full range of conservation issues and implications for modern 

and contemporary art. Speci
cally, the group aims to provide an e�ective 

platform for those professionals involved in this area of conservation to net-

work and share information, and to ensure the rapid circulation of details on 

relevant conferences, seminars, events, and publications.
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Preface

�e world’s great cities, museums, and sculpture gar-

dens own and display outdoor painted sculpture by 

some of the most in�uential artists of the twentieth 

century, among them Alexander Calder, Niki de Saint-

Phalle, Jean Dubu�et, Sol LeWitt, Roy Lichtenstein, and 

Claes Oldenburg. Such outdoor pieces, however, require 

frequent conservation treatments because of the harsh 

environments to which they are exposed, including 

intense light/UV radiation and adverse weather condi-

tions, as well as vandalism and accidental damage. 

Clearly, outdoor painted surfaces cannot be pro-

tected to the same degree as a painting or sculpture 

that is housed indoors, where these factors can be more 

effectively controlled. Nevertheless, conservation strat-

egies for these works are still a necessity. Conservation 

treatments are usually major and expensive undertak-

ings, especially if the need has gone beyond local con-

solidation and inpainting. Such treatments frequently 

involve full repainting of the sculpture, which is often 

preceded by complete removal of all prior coats of paint 

in order to ensure proper adhesion of the replacement 

coating, allowing optimum protection to the substrate 

underneath. In practice, such treatments are gener-

ally executed by specialists in the paint industry who 

are knowledgeable about the application of paints and 

coatings in outdoor environments. This approach is 

common around the world and strongly guided by the 

desire to preserve the original aesthetic qualities of the 

sculpture itself.

These important, and often iconic, works of art 

therefore pose difficult practical and ethical choices 

for conservators, who need to balance factors such 

as appearance, durability, and respect for the artist’s 

intent against the more widely adopted practice in the 

conservation profession of retaining original materials 

on works of art. Although most conservators under-

stand the need to work closely with artists or their 

respective estates and/or foundations, no real proto-

cols are in place for ensuring that the color and sur-

face of replacement paint systems match the paints that 

the artist initially used, and discussion of this issue 

is not widespread among the conservation profession. 

In addition, there is often uncertainty about the exact 

role a conservator plays in the decision-making process 

with the range of professionals involved in such an 

undertaking. 

One recent element of the Getty Conservation 

Institute’s Modern and Contemporary Art Research 

Initiative has been to assess the needs of conservators 

working on outdoor painted sculpture. Building o� 

the outcomes of a focus meeting organized by the GCI 

and held in June  at the Metropolitan Museum of 

Art (the report of which can be found here: http://www 

.getty.edu/conservation/our_projects/science/outdoor/

outdoor_focus_mtg.pdf), this assessment has involved 

a broad approach that includes improving analytical 

methods of identifying the various types of coatings 

used, exploring the practicalities of producing swatches 

of agreed color and surfaces for speci
c artists that 

could be made available to conservators, undertaking 

selected case studies, and helping to disseminate the 

ongoing work in the 
eld to the broader conservation 

community. �ese proceedings fall squarely into this 

last category. 
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The symposium Conserving Outdoor Painted 

Sculpture took place in June  at the Kröller-Müller 

Museum (KMM) in Otterlo, the Netherlands, with 

approximately one hundred professionals in attendance. 

It was the interim meeting of the Modern Materials and 

Contemporary Art working group of the International 

Council of Museums—Committee for Conservation 

(ICOM-CC), in collaboration with the KMM, the 

GCI, and INCCA (the International Network for the 

Conservation of Contemporary Art), and was one of the 

ideas suggested at the  focus meeting in New York. 

�e purpose was to bring together a group of inter-

national conservators, fabricators, paint manufactur-

ers, scientists, artists’ foundations, and curators—all of 

whom are engaged in this area of conservation—and 

to provide them with a forum for presenting their own 

work, as well as foster more in-depth discussions about 

key issues and challenges. �e large sculpture garden at 

the KMM, with its  outdoor artworks, presented a 

perfect setting for the symposium, one that allowed del-

egates to view works that had recently been studied and/

or conserved and to engage in discussions in situ. 

�e papers in this volume are in the same order as 

delivered at the symposium. Many of the presentations 

were individual case studies from a number of artworks 

from the KMM collection itself and from other loca-

tions across Europe, North America, and Asia, includ-

ing works by Alexander Calder, Christo, John Hoskin, 

Roy Lichtenstein, Claes Oldenburg, Nam June Paik, 

Shinkichi Tajiri, and Franz West. Papers were also deliv-

ered on broader technical aspects, such as how speci
c 

paints or coatings can be developed or tailored to con-

servators’ or artists’ needs, and the factors that the paint 

industry and fabricators must consider when developing 

or recommending new paint systems or assisting artists 

in the creation of their concept. Other presentations 

focused on the main issues facing conservators of out-

door painted sculpture—ethical/philosophical, techni-

cal/material, legal, management and communication/

information exchange—and possible responses, how the 

conservation of variable media art shares similarities in 

approaches to outdoor painted sculpture, and the com-

plex issues of managing large public art collections. 

�is symposium would not have been possible 

without all the wonderful help from the Kröller-Müller 

Museum, especially Liz Kreijn, assistant director, col-

lection and presentation, and Susanne Kensche, head 

of the Sculpture and Contemporary Art Conservation 

Department. Special thanks also to Lydia Beerkens 

of Stichting Restauratie Atelier Limburg (SRAL) Art 

Conservation and Research, Maastricht, who coordi-

nated the symposium and coedited the papers in this 

publication, and to Karolien Withofs for her editorial 

contributions. 

I would like to mention Karen te Brake Baldock of 

INCCA and Paulien ‘t Hoen of the Dutch Foundation 

for the Conservation of Contemporary Art (SBMK) for 

their assistance with the organization of the meeting. 

Finally, I wish to acknowledge Cynthia Godlewski and 

Gary Mattison from the GCI, who coordinated the pub-

lication of these proceedings.

Tom Learner 

Head of Science

�e Getty Conservation Institute
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Introduction: �e Kröller-Müller Museum

It was my great pleasure to welcome all the delegates to 

the symposium Conserving Outdoor Painted Sculpture at 

the Kröller-Müller Museum, Otterlo, the Netherlands, in 

June , the interim meeting of the Modern Materials 

and Contemporary Art (MMCA) working group of the 

International Council of Museums—Committee for 

Conservation (ICOM-CC). And it is with equal pleasure 

that I write to acknowledge the work of the organizers 

and how important this symposium and publication is 

for the 
eld.

�e Kröller-Müller Museum is a museum for 

modern and contemporary art, located in the center 

of the National Park de Hoge Veluwe in Otterlo, the 

Netherlands. �e museum collection consists of around 

, works of art, with approximately , of those 

being sculptures, and of those, roughly  are installed 

in the sculpture garden. Some twenty sculptures are 

situated on the grounds of the National Park, which are 

also maintained by the museum. �e materials used 

in the sculptures vary from marble, stone, and bronze 

to Corten steel, lead, and cement, and—perhaps most 

important to this meeting and publication—many of 

the works are painted, including iconic pieces by artists 

such as Christo, Mark Di Suvero, Jean Dubu�et, Claes 

Oldenburg, and Auguste Rodin (
g. ).

�e original design of the sculpture garden was 

conceived by landscape architect J. T. P. Bijhouwer. 

Marta Pan was the 
rst artist commissioned to create 

a special work for the garden: her Sculpture Flottante—

Otterlo (Floating Sculpture—Otterlo) is still one of its 

most famous artworks (
g. ). �e garden was enlarged 

in  and again in  into one of Europe’s largest, 

Liz Kreijn

at  hectares. �is location, where nature and art have 

been so beautifully combined, is very special, as most of 

us are accustomed to seeing museums of contemporary 

art in the middle of a dynamic city. 

Over the years the directors of the Kröller-Müller 

Museum have hewed to a clear vision in the spirit of 

Figure  Auguste Rodin, Femme accroupie, .  

Bronze. © Kröller-Müller Museum, Otterlo.  

Photo: Cary Markerink, Amsterdam.
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den. �e area around the museum is designed and “arti-


cial”; later expansions are “wilder,” with rhododendron 

bushes and a forest. On one side the sculpture garden 

has a natural boundary (the so-called French Mountain, 

actually not higher than a small hill). In total  hectares 

are fenced in. 

Adriaan Geuze, of West  landscape architects, 

is the museum’s adviser on renovation and restoration 

of the garden, an ongoing process. Two pavilions have 

the museum’s founder, Helene Kröller-Müller: sober 

artworks that o�er the visitor a fresh look at nature, 

and images that express a fascination for the relation-

ship between nature and culture. �ese include Claes 

Oldenburg’s Trowel, Jean Dubu�et’s Jardin d’émail, 

Kenneth Snelson’s Needle Tower II, and Richard Serra’s 

Spin out, for Robert Smithson (
g. ). 

�e Kröller-Müller Museum had , visitors in 

, most of whom also came to visit our sculpture gar-

Figure  Marta Pan, Sculpture 

Flottante—Otterlo (Floating 

Sculpture—Otterlo), –. Pond, 

glass 
ber–reinforced polyester 

resin, aluminum. © Fondation Marta 

Pan & Andre Wogenscky. Courtesy 

Pierre Lagard, President, Fondation 

Marta Pan & Andre Wogenscky. 

Kröller-Müller Museum, Otterlo. 

Photo: Cary Markerink, Amsterdam.

Figure  Richard Serra, Spin out, 

for Robert Smithson, –. 

Corten steel. ©  Richard Serra / 

Artists Rights Society (ARS), New 

York. © Kröller-Müller Museum, 

Otterlo. Photo: Cary Markerink, 

Amsterdam.
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(indoors and outdoors): a conservator of sculpture and 

modern art (for both indoor and outdoor sculpture) and 

a conservation technician (especially for sculpture). We 

have a permanent collections manager and occasionally 

conservation interns.

Outdoor painted sculpture presents complex con-

servation problems that must be dealt with on a daily 

basis. All of the sculptures are exposed to the outdoor 

climate (although some more fragile pieces are brought 

indoors for the winter), to crawling mammals and 

insects, and to visitors who sometimes touch the objects, 

step on them, or climb on them. We understand there 

are no quick 
xes to this genre of art, but wouldn’t life 

be dull without it? Collectors must adapt to and accept 

the implications for buying and installing these painted 

pieces, and conservators need to take the challenges 

seriously. �e recent interest in outdoor painted sculp-

ture must be welcomed, and as such we were thrilled to 

serve as host for this symposium. 

Please enjoy the proceedings. �ey re�ect on a 

wonderful and enjoyable meeting that was also blessed 

with beautiful weather! To those interested in seeing the 

sculptures in person, I extend a cordial welcome to our 

beautiful museum and sculpture garden.

been added, originally designed and built for the open-

air Sonsbeek sculpture exhibition in nearby Arnhem. 

�e Rietveld pavilion was designed by Gerrit Rietveld in 

– as a temporary exhibition building for Sonsbeek 

(
g. ). Ten years later it was rebuilt here and renovated 

in . Inside and around are works mainly by Dame 

Barbara Hepworth. �e other pavilion was designed by 

Aldo van Eyck, also for Sonsbeek in –, and rebuilt 

here in ; it houses smaller works.

Works in the sculpture garden date from the seven-

teenth century (Japanese lanterns) to recent acquisitions 

from . �e size of objects varies from small busts 

(the Chapters of Jan Fabre) to very large—Dubu�et’s 

Jardin d’émail measures  ×  ×  meters. �e presen-

tation in the sculpture garden is permanent. Since  

we have had an outside space for temporary exhibitions. 

Originally, entrance to the sculpture garden was sea-

sonal, as it was closed during winter. Beginning in , 

the garden has been open year round for visitors, but we 

do make the objects “ready for winter” by bringing some 

of them indoors and building protection for others.

Maintenance of the garden and the objects is 

year round, utilizing a very small sta�. A sta� of four 

is assigned to the garden. Looking a�er the objects are 

. full-time equivalents (FTEs) in total for sculpture 

Figure  �e Rietveld pavilion 

at the Kröller-Müller Museum, 

designed by Gerrit Rietveld.  

© Kröller-Müller Museum, Otterlo. 

Photo: Marjon Gemmeke.
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Conservation of Outdoor Painted Sculpture 
at the Hirshhorn: Taking Lessons from the 
Preservation of Variable Media Art

Abstract: �e Hirshhorn Museum and Sculpture Garden 

is home to a modern and contemporary art collection 

encompassing a wide range of media. Familiar with the 

challenges encountered in the preservation of variable 

media—a category that includes conceptual, installation, 

time-based media, and electronic art—sta� conservators 

are identifying parallels in the care of outdoor painted 

sculpture, speci�cally those relating to the inherent 

requirement that physical components need to be peri-

odically replaced. �is paper aims to illustrate that the 

tools being developed for variable media preservation 

can assist in navigating the challenges encountered in the 

treatment of painted outdoor sculptures. 

Introduction

�e Hirshhorn Museum and Sculpture Garden is one of 

the museums of the Smithsonian Institution and houses 

a collection that consists primarily of modern and con-

temporary art. Although the overall collection is rela-

tively small by Smithsonian standards, its art holdings 

feature a wide range of media, from traditional sculp-

ture and paintings to the highly unconventional, with 

a fair share of installation and time-based artworks. 

As the name suggests, the museum also has an outdoor 

sculpture garden, which is located on the National Mall 

in Washington, DC. At present, more than one hundred 

outdoor pieces from the collection are on display in 

the garden, some on loan to various a�liates and insti-

tutions across the United States. �e painted outdoor 

sculptures, which make up about  percent of all out-

Gwynne Ryan

door works at the Hirshhorn, consist mainly of steel and 

aluminum construction and run the gamut in terms of 

their condition. 

Working within a contemporary art collection, the 

museum’s conservation sta� is accustomed to the chal-

lenges that come with preserving not only the physical 

components of an artwork but also the intangible and 

conceptual aspects. �e need to preserve the intangible 

is most evident in dealings with variable media, a cate-

gory that includes conceptual, installation, time-based, 

and electronic art. �is paper explores the similarities 

between the challenges of conserving outdoor painted 

sculpture and conserving variable media in terms of 

preservation criteria, and proposes that looking to the 

tools and decision-making models that are being devel-

oped for variable media art may assist in determining 

the approach to any given treatment of a painted out-

door work. 

Parallels in the Preservation of Outdoor 
Painted Sculpture and Variable Media

�ere are arguably many parallels in the preservation 

of painted outdoor sculpture and the preservation of 

variable media. Both challenge the core conservation 

notions of preservation of original materials. One of the 

most obvious ethical hurdles that both genres share is 

the inherent need to replace or replenish visible com-

ponents that are essential to the way in which a viewer 

sees and experiences the artwork. �is need is appar-

ent in the painted steel artwork Agricola I by David 

Smith (
g. ), in which the failing paint requires regular 
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David Smith’s Agricola I

The painted steel sculpture Agricola I was first com-

pleted in . By , all of the original artist-applied 

paint layers had been stripped down to bare metal by 

museum staff. Acquired by the Hirshhorn in , it 

has been repainted numerous times with colors rang-

ing from a dark oxide, almost brown color to a cherry 

red. This example of the necessity of repainting high-

lights one of the greatest fears that conservators carry, 

and one that is shared by stakeholders in the preserva-

tion of time-based media and variable art: that with 

the necessary replacement of components as an inher-

ent quality of the work, the artwork will drift fur-

ther and further from the desired  appearance. With 

replacement, and in the recently acquired installation 

Chromosaturation by Carlos Cruz-Diez (
g. ), in which 

the materials that provide the visible color—in this case, 

�uorescent bulbs—must be swapped out on a regular 

basis to keep the artwork functioning. 

�e term iteration is used frequently with vari-

able media to delineate alterations in installation con-


guration or to demarcate when tangible modi
cations 

have been made to an artwork. In working with outdoor 

painted sculpture, parallels can be made in approach 

as each repainting treatment may be considered simi-

lar to an iteration of any other variable media artwork. 

�e insights to be gained from these parallels can be 

found in the types of documentation required, in the 

incorporation of the artist’s studio or foundation into 

the conversation, and in the importance of establishing 

cross-disciplinary collaborations.

Figure  David Smith, Agricola I, –, .. 

Painted steel. Paint layer as applied in . Photo cour-

tesy of the Hirshhorn Museum and Sculpture Garden. Art 

© Estate of David Smith / Licensed by VAGA, New York, 

NY. www.vagarights.com.

Figure  Carlos Cruz-Diez, Chromosaturation,  

(refabricated ), .. Light installation. ©  Artists 

Rights Society (ARS), New York / ADAGP, Paris.
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Conservation of Outdoor Painted Sculpture at the Hirshhorn

had been approached and to address the larger questions 

relating to the ideal surface. �rough curatorial input 

and discussions with the David Smith estate, along with 

literature research, it was discovered that, like many 

of the artist’s works, this steel sculpture had originally 

been le� unpainted by the artist when it was fabricated 

in . Sometime prior to , Smith applied a protec-

tive layer of paint as a means of keeping it from rusting 

in his 
eld, where it was stored (Marshall , ). �e 

original color applied was yellow, consistent with the 

zinc chromate primer that he o�en used on his sculp-

ture. In , the artist applied directly over this layer a 

color described by the estate as “brownish red,” which 

remained the 
nal color at the point that it entered 

Joseph Hirshhorn’s collection later that year.

Unable to uncover any photos of the artwork in 

these various states, conservators at the Hirshhorn gath-

ered cross sections, hoping these would reveal early paint 

layers, a process that only reinforced that the removal of 

the original paint in  was thoroughly conducted. 

As a result, the choice was made to apply a new coat of 

red oxide, utilizing Smith’s red oxide works painted at a 

similar time as a color reference. �e method of applica-

tion became a sticking point, however. 

E�ects of Changes in Technology 

�e bene
ts of high-performance paints in terms of their 

longevity in color and gloss retention cannot be denied. 

�e large-scale work Are Years What? (For Marianne 

Moore) by Mark Di Suvero () was painted with a 

high-performance Tnemec (FRA Hydro�on) 

paint in , a few years a�er acquisition by the 

Hirshhorn (
g. ). When the sample drawdown, created 

at the time of repainting and subsequently stored in the 

conservation 
les, was compared against the paint on the 

sculpture in the spring of , the retention of color was 

striking (
g. ). It is important to note that this sculp-

ture was painted the exact same year that Agricola I was 

painted cherry red with a roller-applied low-performance 

polyurethane paint, only to fade to chalky pink by . 

Considering the potential for an increased time 

span between paint treatments, the use of a high-perfor-

mance paint can be deemed an acceptable choice for the 

work by Di Suvero in which the artist, while intimately 

involved in the welding of his constructions, had studio 

this comes the high risk of the loss of any evidence 

relating to the artist’s methodology, tools, and tech-

niques. Unfortunately, the approach of stripping away 

original paint, with little documentation of the layers 

removed and insufficient discussion relating to the 

new application, was a commonality at the Hirshhorn 

about thirty years ago, when repainting of the sculp-

ture often fell under the auspices of the building 

maintenance crew. 

In , Agricola I was slated for display in a per-

manent collection exhibition. As the paint was begin-

ning to show signs of failure and the color had become 

a chalky pink in the six years since it was last painted  

(
g. ), the impending treatment was seen as an oppor-

tunity to reexamine the way the repainting of this work 

Figure  Agricola I in . �e paint layer applied in 

 (see 
g. ) has faded to a chalky pink color. Photo 

by Hirshhorn conservation sta�. Photo courtesy of the 

Hirshhorn Museum and Sculpture Garden. Art © Estate 

of David Smith / Licensed by VAGA, New York, NY.  

www.vagarights.com.
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spray applied, can be assumed to be far di�erent from 

that of the paint layers present at the time Agricola I was 

acquired, in , and perhaps one that may be deemed 

inappropriate for Smith’s human-scale sculptures with 

surfaces that are experienced in a more intimate manner 

than those of the oversize works of Di Suvero. 

With outdoor painted sculpture, as with vari-

able media artworks, the materials available to replace 

Figure  Mark Di Suvero, Are 

Years What? (For Marianne 

Moore), , Collection of 

the Hirshhorn Museum and 

Sculpture Garden, .. Painted 

steel. Installed on the grounds 

of the Hirshhorn Museum and 

Sculpture Garden. Paint layer 

as applied in . Photo taken 

in  by Hirshhorn conserva-

tion sta�. Photo courtesy of 

the Hirshhorn Museum and 

Sculpture Garden. © Mark Di 

Suvero / Spacetime C.C.

Figure  Detail of the paint drawdown in  on Are 

Years What? (For Marianne Moore), showing a mini-

mal degree of color shi� of the aged paint. Photo by 

Hirshhorn conservation sta�, March . Photo courtesy 

of the Hirshhorn Museum and Sculpture Garden. © Mark 

Di Suvero / Spacetime C.C.

Figure  David Smith, Aerial Construction, , .. 

Painted iron. Photo courtesy of the Hirshhorn Museum 

and Sculpture Garden. Art © Estate of David Smith / 

Licensed by VAGA, New York, NY. www.vagarights.com.

assistants apply the paint layer with the goal of adding a 

uniform color coating. However, there are many unre-

solved issues with the decision to utilize a similar paint 

system on Agricola I. It is well documented that Smith’s 

hand was ever visible in the paint layers of his sculptures 

and that his technique and materials changed quite a bit 

over the course of his career (O’Hara , ) (
gs. , ). 

�e resulting appearance of a high-performance paint, 
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Olafur Eliasson (
g. ), is one used in the movie and 

theater industries; today, however, it is available only 

with an external ballast that must sit on the �oor next to 

the lamp. Only a few years a�er its creation, the physi-

cal appearance of the original is no longer possible to 

achieve. 

Clearly, alteration of the original appearance is 

also an issue with media art. Artworks that were origi-

nally created in  mm 
lm may need to be migrated 

to videotape or to digital formats for exhibition. With 

each new migration, the artifacts of the original technol-

ogy are inherently altered. �e complex nature of these 

issues makes the exploration of treatment options an 

ongoing process for artworks whose evolution over time 

is inevitable but where the direction of future advance-

ments in technology cannot be fully anticipated. In light 

of the potential risks to the integrity of the artwork, 

documentation takes a high level of priority.

�e Importance of the Artist’s Voice

Artists and their estates and/or foundations are an essen-

tial component in the development of su�cient conser-

vation documentation, as has been the case with each 

artwork referenced in this article. �e input of the artist 

has been acknowledged by those working with variable 

media as an essential tool in navigating the care and 

preservation of artworks where change is inherent. An 

artist interview program was initiated by the Hirshhorn 

Museum’s conservation department in  and relies 

on museum-wide collaboration as initial interviews are 

becoming an established part of the acquisition pro-

tocol for works entering the collection. Dialogue does 

not need to be structured within a formalized program, 

however, to be e�ective. Working on-site with an artist 

provides an ideal opportunity to review the importance 

of the look and positioning of the bolts and the variables 

of display with the fabricators and studio crew. 

Whereas incorporation of the artist’s voice is ideal 

in any preservation protocol, access to the artist is not 

always an option. In the absence of the artist’s input and 

with the lack of su�cient documentation relating to the 

original paint layer in Smith’s Agricola I, any replication 

of his paint strokes by hand would remain as conjecture. 

�e decision to approach this current repainting cycle 

of Agricola I as an iteration of a variable media art-

work necessitated the use of additional documentation 

degraded elements o�en change in manufacture and 

functionality. Paint formulations are modified in 

response to advancements in technology or as a result 

of changing government regulations. �is is similar to 

the evolution in lightbulb technologies, where one can 

anticipate an increased risk of color shi� and altera-

tion to overall physical appearance of the bulbs them-

selves over time. For example, the dedicated lamp in an 

installation piece titled Round Rainbow, by the artist 

Figure  David Smith, Aerial Construction, , .. 

Painted iron. Detail of paint application showing the 

artist’s brushstrokes. Photo by Hirshhorn conservation 

sta�, . Photo courtesy of the Hirshhorn Museum and 

Sculpture Garden. Art © Estate of David Smith / Licensed 

by VAGA, New York, NY. www.vagarights.com.

Figure  Olafur Eliasson, Round Rainbow, , .. 

Acrylic glass, HMI spotlight, motor, tripod. Photo cour-

tesy of the Hirshhorn Museum and Sculpture Garden. 

Courtesy Olafur Eliasson and Tanya Bonakdar Gallery, 

New York.
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protocols for outdoor painted sculpture preservation 

with the creation of labeled boxes of sample bolts from 

earlier installations and paint drawdowns of previous 

and current paint systems employed on particular sculp-

tures. �ese act as a tangible reference for the look of the 

sculpture at a certain moment in its life.

Reliance on Outside Expertise

Despite the broad range of documentation tools at hand, 

moving into alternative technologies and materials can 

still be met with unforeseen consequences. Even if one 

accepts that the available materials for displaying an 

artwork will change and that the bene
ts of the new 

technologies can be many, what can be more di�cult to 

accept is that the expertise and knowledge about these 

new choices, and their performance as well as the pro-

cess of applying them to the artwork, is o�en held in 

another industry. �ese industries are o�en accompa-

nied by goals, priorities, and skill sets that lie far out-

side those of art conservation and of the artist’s own 

 principles of variable media conservation: that is, docu-

menting not only the new paint that is used and how it 

is applied but also the decision-making process that led 

to that outcome. 

While documentation practices for time-based 

media are rapidly evolving, the creation of iteration 

reports is becoming common practice for many con-

servators working with media arts who seek to track 

the inevitable changes that occur with each installation 

of a media piece. �ese reports o�en contain detailed 

discussions indicating who made the relevant decisions 

and what factors were at play. Was a change to a material 

due to the fact that it was the only option available? Were 

there time constraints or economic constraints, or was 

the decision perhaps advised by the artist? �is section 

of the documentation records also includes what would 

have been done di�erently if certain conditions were 

di�erent and what issues could be anticipated to arise 

in the future. In this way, each iteration and treatment 

intervention is viewed as an opportunity to revisit some 

of the long-standing issues. �e repainting cycles of out-

door painted sculpture lend themselves to this model as 

the relatively frequent rates of intervention, similar to 

those of time-based media, allow for reevaluation of past 

treatments to occur on a regular basis and increase the 

foundation of knowledge behind each particular work.

With variable media, adequate documentation 

 necessarily moves beyond the textual report. Video docu- 

mentation can take center stage as a means of captur-

ing the subjective aspects of the experience of viewing 

an artwork that may not be e�ciently captured through 

descriptive text or even through standard photography. 

�is is an especially useful tool in capturing an art-

ist’s working technique and in the documenting process 

with artworks that require re-creation or reenactment. 

�is application extends to outdoor painted sculpture, 

recently employed to document the unexpected �ex-

ibility inherent in a particular large-scale sculpture, a 

quality encountered only in the process of its assembly.  

The Hirshhorn Museum’s artist materials archive, 

a natu ral part of any contemporary art conservation 

lab, was haphazardly started in the s and was only 

recently reorganized as a searchable documentation and 

reference tool (
g. ). �e archive houses a diverse range 

of ephemera, including spare parts, artist’s samples, 

conservation mock-ups, and old elements from sculp-

tures that have been replaced with new. �is “artifact 

as documentation” practice has naturally bled into the 

Figure  �e artist materials archive at the Hirshhorn 

Museum’s conservation laboratory organizes a diverse 

range of ephemera. 
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the artist’s current fabricator, the aesthetic standards 

were markedly insu�cient. Although both of these 

examples are situations that can be recti
ed in theory, 

the reality of departmental budgets and exhibition time 

constraints limits an institution’s ability to do so prior to 

the work being installed on schedule. 

�e reliance on outside contractors underscores 

the importance of locating professionals who have 

worked with conservators, artists, and museums. Just 

as in time-based media, specialists who have formed 

ties with the preservation community are few and far 

between but are worth seeking out in order to estab-

lish well-founded professional relationships and future 

partnerships in larger collaborative research projects. 

�e Hirshhorn has formed many successful collabora-

tions with American Stripping Company (ASCo), based 

in Manassas, Virginia. ASCo sta� are very knowledge-

able in a wide range of paint systems, with a strong 

commitment to and history of working with conser-

vators. �ey have an established relationship with the 

Tony Smith Foundation and are actively participating 

in a research project headed by the National Gallery of 

Art in Washington, DC, involving the development of 

a paint system for Tony Smith’s outdoor painted sculp-

ture. �is collaboration made ASCo the logical choice 

not only for the repainting treatment of the Hirshhorn’s 

Tony Smith sculpture �rowback in  (
gs. , ) but 

also for a large majority of the outdoor painted sculp-

tures in the museum’s collection. 

expertise. As has been alluded to, an artist’s degree of 

involvement and level of expertise with each technology 

can vary considerably. Artists working in large-scale 

outdoor sculpture may be very hands on or may rely 

heavily on their fabricator or studio assistants in the 

actual realization of their artwork. With digital or time-

based media, it is not uncommon for an artist to have 

only partial knowledge pertaining to the very technolo-

gies on which his or her artwork is based. 

Unlike the application of alkyd or oil-based paints, 

high-performance and industrial paints that give the 

most durable and long-lasting results outdoors typically 

require application by technicians who are specially 

trained and certi
ed in that particular paint system. In 

trying to make educated decisions about paint options, 

conservators o�en must wade through the technological 

speci
cations of a myriad of proprietary paint systems 

phrased in the manufacturer’s marketing language. 

�is can be a challenge similar to the process of wading 

through speci
cations for so�ware systems and projec-

tors for time-based media artworks. Understanding the 

product’s long-term bene
ts in the application for which 

it is being used by the conservator—which is o�en dif-

ferent from what the product is ideally designed for—is 

not clear-cut and usually requires signi
cant transla-

tion. In addition, the conservator frequently is not the 

one conducting the actual alteration of the artwork; the 

treatment is executed o�-site by a professional who is 

familiar with the technology but not necessarily with 

the aesthetics or the nuances that may occur in the over-

all functionality of the artwork. �e results can some-

times be undesirable, as conservators at the Hirshhorn 

have encountered in both the media arts and outdoor 

painted sculpture. 

In one instance, a contracted photographer who 

was trained in slide duplication unnecessarily altered 

exhibition copies of a projection-based installation piece 

in an attempt to “correct” the artist’s intentional color 

shi�. �e photographer’s goal was to match industry 

standards for color representation as opposed to the 

standards applied by the artist. Similarly, during treat-

ment of a partially painted stainless-steel outdoor sculp-

ture, professional technicians were familiar with the 

particular paint system used, but only as it applied to 

bridges and construction-related equipment, not to an 

artwork. �eir primary professional goal was to achieve 

paint industry standards of a cohesive application and, 

despite the supervision of Hirshhorn conservators and 

Figure  Tony Smith, �rowback, –, .. Painted 

aluminum. Installed on the grounds of the Hirshhorn 

Museum and Sculpture Garden. Photo courtesy of the 

Hirshhorn Museum and Sculpture Garden. ©  Estate 

of Tony Smith / Artists Rights Society (ARS), New York.
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of research that were in greatest need. �is experimen-

tal endeavor adhered to the collaborative preservation 

model that has been established by variable media con-

servation stakeholders, providing an essential platform 

for the exchange of information between a wide range of 

professionals. While the long-lasting e�ects of this sum-

mit are yet to be realized, it adds an interesting layer to 

a variable media model designed to assist in the naviga-

tion of complex preservation challenges.

Conclusion

Much can be gained in the conservation of outdoor 

painted sculpture by looking to the practices emerg-

ing in variable media preservation. Forging relation-

ships with the artists and with experts outside the 
eld 

of conservation is a key component of contemporary 

art conservation, regardless of media. In addition, new 

modes of documentation and systems of information 

exchange are being explored that address the issues 

inherent to artworks requiring replacement of compo-

nents. �ese new modes can be applicable whether the 

artwork is reliant on projector technologies or those of 

high- performance paints.

Notes

. Timeline of paint coatings and colors provided 

by Peter Stevens of the David Smith estate, cor-

respondence with the author, February , .
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Interdisciplinary Collaborations

Unlike many contract-conservator projects that ter-

minate when the repainting is done, ASCo’s active 

involvement in long-term cross-disciplinary research 

projects places the company in a highly unique category 

and allowed for their much-needed participation in a 

project initiated by the International Network for the 

Conservation of Contemporary Art—North America 

(INCCA–NA) and Glenstone in Potomac, MD, examin-

ing the conservation of outdoor painted sculpture by 

Tony Smith. �is session assembled a diverse interdisci-

plinary group of professionals for a two-day summit in 

which the Hirshhorn was fortunate enough to be able to 

participate. Paint technicians, paint manufacturers, art 

historians, conservators, scientists, fabricators, and rep-

resentatives from the artist’s foundation came together 

around one table with the goal of prioritizing the areas 

Figure  Technicians work on �rowback at ASCo during 

the repainting process. �e artwork was rolled outside a�er 

each paint application for examination. Photo by Hirshhorn 

conservation sta�, . Photograph courtesy of the 

Hirshhorn Museum and Sculpture Garden. ©  Estate 

of Tony Smith / Artists Rights Society (ARS), New York.
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Conserving Outdoor Painted Sculpture: 
Outcomes from a Focus Meeting

Abstract: �is paper reports on the �ndings from a focus 

meeting held in  at which issues and challenges posed 

by the conservation of twentieth-century outdoor painted 

sculpture (OPS) were discussed among an invited group 

of conservators, artist’s estates/foundations and studios, 

representatives from the paint industry, collections man-

agers, and curators. OPS presents a particular challenge 

to conservators due to the o�en held aspiration that the 

painted surface should retain the original aesthetic quali-

ties of the sculpture, as well as provide optimal protec-

tion to the substrate, despite its exposure to uncontrolled 

environments, adverse weather conditions, and damage 

by vandalism or accident. In addition to discussing the 

various philosophical, technical, legal, management, and 

communication issues and concerns, the participants 

attempted to identify and prioritize potential responses. 

By gathering the key points discussed at the meeting into 

a single document, it is hoped that the meeting report 

will serve as a useful starting point for the profession to 

consider how best to advance the conservation practice 

of OPS.

Introduction

In June , the Getty Conservation Institute (GCI) 

organized a focus meeting—hosted by the Metropolitan 

Museum of Art in New York—to discuss the many issues 

and challenges posed by the conservation of twentieth-

century outdoor painted sculpture (OPS). �e meeting 

was attended by thirty invited participants representing 

Tom Learner and Rachel Rivenc

a cross section of relevant professions, namely conserva-

tors (from both private and institutional sectors); art-

ist’s estates, foundations, and studios (EFSs); the paint 

industry; and collections managers and curators (
g. ).

By de
nition, all outdoor sculpture is exposed to 

uncontrolled environments, including intense light, UV 

radiation, and adverse weather conditions, as well as 

damage by vandalism or accident. Many outdoor painted 

works made in the s and s are now thirty to 

forty years old, an age by which major treatment is o�en 

needed. Painted works present a particular challenge 

to conservators due to the aspiration that the painted 

surface should retain the original aesthetic qualities of 

the sculpture, as well as provide optimal protection to 

the substrate, in particular when it is metal that has to be 

protected from corrosion (
g. ). As such, conservation 

treatment on OPS o�en involves full repainting, fre-

quently preceded by complete removal (i.e., stripping) of 

all earlier coats of paint. Although this approach would 

be considered highly unusual in other areas of conser-

vation, it is reasonably common to all OPS around the 

world. It is also an expensive undertaking—one more 

reason to attempt to drastically reduce the frequency of 

such interventions. 

�e broad goals of the meeting were to discuss 

the main issues faced by the 
eld over the conserva-

tion of OPS and to explore collectively some possible 

responses. It was hoped the meeting might speci
cally 

initiate and cultivate a dialogue between conservators 

dealing with OPS and between conservators, the paint 

industry, and artist’s EFSs. �e meeting was structured 
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Issues 

In the meeting’s 
rst session, Issues, participants were 

divided into small groups. Members of each group were 

asked to draw from their own professional experiences 

to identify the main issues related to the conservation 

of twentieth-century outdoor painted sculpture, and 

to classify them into broad categories (
gs. , ). Five 

such categories were identi
ed: ethical/philosophical, 

 material/technical, legal, management, and communi-

cation/information exchange.

in three  di�erent sessions: () Issues, () Responses, 

and () Priorities. �e results are summarized below. 

It should be remembered that the contents re�ect the 

proposals and conversations that took place among the 

small group of invited participants, and should therefore 

not be viewed as anything more formal. However, it is 

hoped that by gathering the key points discussed at the 

meeting into a single place, the meeting report will serve 

as a useful starting point for the profession to consider 

how best to advance the conservation practice of OPS.

Figure  Participants in the 

 GCI focus meeting at the 

Metropolitan Museum of Art 

pose in front of a work by Mark 

Di Suvero on Governors Island 

in New York. Mark Di Suvero, 

Chonk On, . Steel.  �.  in.  

×  �. ×  �.  in. (. × . 

× . m). © Mark Di Suvero / 

Spacetime C.C. Photo: Gary 

Mattison. For a full list of 

 attendees, go to: http://www.getty.

edu/conservation/our_projects/

science/outdoor/outdoor_focus_

mtg.html.

Figure  Alexander Liberman, 

Olympic Iliad, . Painted 

steel. Seattle, Washington. 

Commissioned by the Seattle 

O�ce of Arts and Cultural 

A�airs, with funding from the 

Seattle Center One Percent 

for Art Bond Issue, the Seattle 

Center Foundation, and private 

donors. A common aspiration in 

OPS conservation is to keep the 

sculpture looking pristine. �is 

requires regular maintenance and 

frequent campaigns of repaint-

ing. Crosby Coughlin Fine Arts. 

©  Alexander Liberman 

Trust. Photo: Amy Louise 

Herndon.
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historical and technological value of original and earlier 

paint systems—which are completely lost when paint 

stripping occurs—should not be completely overlooked. 

It was noted that there is still widespread surprise 

when presenting this type of approach at conserva-

tion conferences and the like, and it was suggested that 

a statement could be prepared to address this, which 

would include the following points: 

Ethical and Philosophical Issues

�e participants expressed that there is a clear need to 

promote understanding and acceptance of the meth-

ods of conserving outdoor painted sculpture to a wider 

audience, both within and beyond the conservation 

profession: speci
cally, that stripping earlier paint sys-

tems and repainting is o�en necessary and expected for 

objects intended for an outdoor setting. �at said, the 

Figure  Members of a breakout 

group at the focus meeting draw 

on professional experience to 

discuss issues related to OPS con-

servation. Photo: Tom Learner.

Figure  Notes from one group’s 

brainstorming session. Photo: 

Tom Learner.
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Material and Technical Issues

�ere are a great many issues regarding performance 

and materiality of the paints used on OPS. Paint systems 

fail for any number of reasons related to paint com-

position, application methods, and exposure to harsh 

outdoor environments, as well as vandalism, and there 

is much uncertainty surrounding the longevity of cur-

rently available paint systems (
gs. , ). Although life 

expectancy is a concept used within the paint industry 

for generic classes of paints, many industry standards 

that are applied to the durability of coatings are relevant 

only to a particular set of application methods and aging 

conditions, and hence are not always directly applicable 

to OPS. �is is also true due to the higher aesthetic 

standards typically required for OPS. For example, any 

change in gloss or color may come well before the point 

of failure of the protective coating.

Symposium participants felt there is a signi
-

cant amount of knowledge in the paint industry about 

paints used for outdoor use, but this information is not 

well known by conservators (and owners). �is would 

include information on the performance of coatings, 

on the variability of 
nal appearance, on best applica-

tion techniques, on availability in di�erent geographic 

regions, and on environmental regulations (
g. ). 

However, even in the paint industry there is no uni-

versally accepted method for measuring gloss, texture, 

color, and composition of coatings, which is problem-

•	 All	OPS	requires	repainting	at	some	point.	
•	 The	guiding	principle	to	date	has	been	to	pre-

serve the original appearance of the sculpture 

(i.e., the artist’s intent) rather than the original 

coating/material.

•	 Paint	layers	play	an	important	protective	func-

tion for the substrate. Any form of damage, 

such as cracks, losses, or delamination, can 

quickly cause corrosion.

•	 Consequently,	the	stripping	of	paint	layers	and	
subsequent recoating is accepted as a valid (and 

ethical) conservation treatment.

It was agreed that in general, the conservation pro-

fession now accepts the di�culties in establishing a reli-

able description of “artist’s intent” when dealing with 

all forms of modern and contemporary art—and OPS 

is no di�erent. Complications arise in particular when 

artists change their opinions or when materials and/or 

application methods alter over time. If repainting is to 

be carried out, further considerations might be viewed 

as belonging to the realm of ethical or philosophical 

decisions: 

•	 Deciding	the	precise	point	at	which	repainting	
becomes necessary. Such a decision is in part 

technical (i.e., at what point does the coating 

stop ful
lling its protective function?) and in 

part aesthetic and philosophical (i.e., what is 

our tolerance threshold for damage, and when 

do we start veering from the artist’s intent to 

an unacceptable extent?).

•	 Deciding	whether	original	imperfections	in	the	
paint or the application method (wrinkling or 

drips and splashes) should be replicated when 

repainting, or if the appearance should be 

improved.

•	 Deciding,	when	a	sculpture	is	to	be	recoated,	
whether to choose materials similar to the 

original coatings, even if they had poor aging 

properties, or to choose more stable but di�er-

ent materials to improve its longevity.

•	 Deciding	whether	it	is	ever	acceptable	to	
modify or even replace/refabricate a sculpture’s 

substrate if that might lead to improved lon-

gevity of the paint layers and/or reduced struc-

tural complications. What would be the status 

of such a work of art? 

Figure  Detail of a work by Tano Festa, showing damage 

to the black latex paint on concrete from light exposure, 

rain, and gra�ti. Tano Festa, Monumento per un Poeta 

Morto,  (detail). Situated in Fiumara d’Arte, Sicily. 

Courtesy Fondazione Fiumara d’Arte. Photo: Tom Learner.
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atic when it comes to documenting paint surfaces and 

appearance or replicating colors.

Another perceived drawback is the severe lack 

of options available to the conservator for local treat-

ments; in many cases, it is a question of doing nothing 

or entirely repainting, or stripping and repainting. In 

practice a conservator is o�en called in very late in the 

deterioration process, once there is an urgent need for 

intervention, by which time options for local retouch-

ing already may be inappropriate. It was recognized that 

local retouching would become a more attractive option 

as the performance of primers improves. A number of 

speci
c practical issues arose regarding conservation 

treatments on OPS:

•	 Difficulties	in	modifying	the	color	of	industrial	
paints to match an existing color or an aged/

degraded coating (Most repainting is carried 

out straight from the tin.) 

•	 Some	brands,	lines,	or	products	(e.g.,	fluo-

ropolymers) o�ering only a limited range of 

colors 

•	 Difficulties	in	treating	the	substrate	/	interior	
structure of a sculpture 

•	 Unknown	effects	(both	chemical	and	mechani-
cal) of di�erent substrates on paint such as 

steel, aluminum, concrete, and 
berglass

Special attention was given to the di�culties in 

treating large-scale sculptures, which have their own set 

of problems. �e pros and cons of getting access to the 

surface for painting in situ, compared to the wear and 

tear of deinstallation on both the structure and surface, 

were discussed. �e logistics of either option are com-

plicated and highly expensive, and this clearly also falls 

under management issues (see next page). 

Legal Issues

�e lack of clarity on the precise roles, function, and 

authority of artist’s EFSs was perceived as problem-

atic; speci
cally, the legality of whether EFSs are able 

to comment on or recommend treatment due to liability 

concerns and the possibility of enhancing the value of 

privately owned pieces. It is also unclear how legally 

binding artist’s instructions are, especially for owners. 

�is led to the broader question of who ultimately has 

the legal and moral “right” to make the decision on a 

treatment. 

Figure  Reverse face of water-damaged painted steel. 

Pristine paint is not just an aesthetic consideration. 

Failing paint layers can quickly lead to water penetration. 

On steel sculptures, this can result in rusting and struc-

tural weakness. Photo: Tom Learner.

Figure  Various black paints are compared to help 

determine the most appropriate paint for a Tony Smith 

sculpture. Such comparisons call on the expertise not 

only of paint manufacturers and applicators but also of 

conservators and artist’s estates.
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as a “onetime” 
x, which is also a technical issue, was 

discussed.

Communication and Information Exchange Issues

Unfortunately, there is no centralized information hub 

from which conservators can access information about 

OPS. All unpublished information, knowledge, accumu-

lated experience, and know-how tend to be stored locally 

by conservators, fabricators, and owners, and no process 

is in place to facilitate information exchange. As a result, 

Figure  Detail of a work by 

Antonio Di Palma, showing 

bleaching of the blue paint. 

Visitors are allowed to walk 

underneath and on top of this 

work of public art. �e subse-

quent wear and tear, as well as 

exposure to extreme sunlight 

and rain, has led to the bleached 

appearance of the paint. Antonio 

Di Palma, Energia Mediterranea, 

 (detail). Situated in 

Fiumara d’Arte, Sicily. Courtesy 

Fondazione Fiumara d’Arte. 

Photo: Tom Learner.

Figure  Detail of Energia Mediterranea, showing clear 

evidence of previous, darker paint layers beneath the 

existing faded blue, alongside deterioration products of 

the paint and concrete. Photo: Tom Learner.

Management Issues

Management issues are clearly essential to the preserva-

tion of outdoor sculptures in general (
gs. , ). Among 

the critical issues identi
ed during the meeting was how 

best to deal with public interaction with the sculpture 

(including touching, climbing, vandalism, and skate-

boarding), as well as how best to implement preventive 

conservation strategies, such as landscaping. A strong 

need was identi
ed to inform existing and potential 

owners more e�ectively about the true conservation 

implications of acquiring and installing OPS. �is 

would include museum directors, gallery owners, and 

public art administrators. �e high cost of most treat-

ments, and the di�culty in procuring resources and 

funding, is o�en one of the major obstacles encountered 

by OPS custodians. 

Participants in the meeting also felt overall that 

there was a lack of established maintenance programs 

(or the budgets to implement them) in the public arena, 

compared to that of many museum collections. It would 

be desirable to advise artists, fabricators, and other 

stakeholders on options for improved fabrication before 

works are made, when possible. �e legal issue of how 

binding artist’s instructions are was mentioned as a 

management issue—very stringent requirements from 

an artist can be time-consuming, expensive, and o�en 

even impossible to follow. Finally, the issue of how to 

respond to the current pressure to use powder coatings 
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should be developed that can be used to inform 

paint 
nishes now and in the future: 

– �e paint swatches are to be produced in 

consultation with EFSs and fabricators as 

soon as possible in order to take advantage 

of EFS recollections and memory (
g. ).

– Matches with historic coatings need to be 

made with available paints. 

– It is important that the creation of the 

swatches be standardized as much as pos-

sible (e.g., choice of substrate, size of paint 

swatch).

– A clear description and understanding of 

the limitations of the swatches’ use should 

also be made (e.g., if signi
cant modi
ca-

tion occurs to the paint color or texture on 

application).

•	 Fabricators,	EFSs,	and	conservators	should	
document examples of failures and unaccept-

able (to artists) results, as well as results that 

were successful, as this helps enormously in 

understanding the artist’s intent.

•	 A	central	repository	of	samples	and	accompa-

nying information should be established:

– Determine where this repository should be 

located, for both physical paint samples and 

accompanying documentation/archival  

information, speci
cally the number of sets 

of paint swatch samples (there should be 

this information is hardly accessible to the conservation 

community.  In addition, there is very little sharing of 

knowledge among conservators and related industries, 

speci
cally among the paint industry, conservators, fab-

ricators, EFSs, curators, and artists. 

Acquiring information from the paint indus-

try was mentioned as particularly problematic. It was 

stressed that although there is an enormous wealth of 

knowledge in the paint industry, it is o�en information 

that is di�cult for conservators to access. Conservators 

need information on the best choices for coatings, paint 

composition, and look, color, and gloss, as well as for 

application procedures and techniques. One of the prob-

lems lies in the fact that the conservation 
eld is not a 

major client, so there are no 
nancial incentives for the 

paint industry to get involved. In addition, conserva-

tors o�en lack good contacts in the paint industry and 

have no way of knowing how to get in touch with the 

appropriate individuals; that is, there is no “Press # for 

conservation advice” on phone menus! 

Certain categories of useful information were also 

deemed especially hard to share. For example, speci
cs 

on treatments are di�cult to obtain from conservators, 

due to liability fears as well as a general unwillingness to 

talk about failures. Similarly, fabricators wishing to pro-

tect trade secrets are o�en reluctant to share technical 

information. �e meeting participants agreed that there 

was a need for information from EFSs such as guidelines 

for treatments and useful contacts in order to facili-

tate the discussion of treatment options and approaches. 

Ideally, this information would be available on estate 

and foundation websites.

Responses

At the end of the symposium’s second day, participants 

were asked to determine ways in which the 
eld might 

respond to the issues reviewed above and, again, to put 

these ideas into broad categories. �ree categories were 

proposed: documentation, material and technical, and 

communication / information sharing. For this paper, 

suggestions of responses within each category are given 

as a series of bullet points.

Responses to Documentation Issues

•	 A	system	of	reference	paint	swatches	for	indi-
vidual artist’s paint 
nishes (for both existing 

paint materials and more historic coatings) 

Figure  Comparison of trial paint swatches from Roy 

Lichtenstein’s studio and a fabricator. �e creation of sets 

of such paint coupons, made to an agreed-upon size and 

format, was identi
ed during the symposium as a priority 

of the 
eld.
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records. It is important to begin immediately 

while direct links to deceased artists are still 

available.

•	 A	series	of	OPS	artist	studies	should	be	under-
taken and published.

Responses to Material and Technical Issues

•	 Develop	improved	contact	points	with	the	
paint industry by establishing a small think 

tank and organizing further meetings with 

industry leaders to discuss speci
c issues. 

•	 Establish	agreed-upon	definitions	of	gloss,	
color, and paint failure.

•	 Access	compositional	information	on	paints.
•	 Develop	improved	partial	touch-up	treatments;	

in theory, these will become more common as 

the durability of primers is improved. 

•	 Although	information	is	needed	on	all	the	
paints available, it is important to establish pri-

orities (e.g., what paint materials conservators 

need to know about).

•	 Tap	into	existing	technical	information	on	
paint systems (the National Association of 

Corrosion Engineers [NACE], the Society for 

Protective Coatings [SSPC]).

•	 Develop	a	more	universally	adopted	method	
for describing color with the industry than 

code numbers (maybe the L*a*b system, or an 

interface between that system and those used 

by paint companies).

•	 Develop	improved	methods	for	analyzing	
existing paint layers (
g. ).

•	 Clarify	hazardous-material	issues.
•	 Establish	methods	and	guidelines	for	shipping	

paint nationally and internationally. 

•	 Develop	a	series	of	professional	workshops	
for conservators on, for example, paint choice 

and basic information on the various classes 

of paint, and methods of paint application and 

their e�ect on appearance.

Responses to Communication and Information 

Sharing Issues

•	 Utilize	high-profile	international	projects	to	
entice interest from the paint industry. Interest 

could also be generated using the fact that out-

door painted sculptures are di�erent and more 

multiples) and appropriate locations (e.g., 

individual EFSs, owner of each work).

– Suggestions for locations include universi-

ties, the GCI, the International Network 

for the Conservation of Contemporary Art 

(INCCA), and art history or conservation 

programs.

– Ensure that no one institution holds all 

ownership of knowledge / intellectual prop-

erty and so forth, to ensure easy access to 

the 
eld.

•	 Conservators	should	establish	a	list	of	the	
information they require to replicate a coating. 

•	 EFSs	should	initiate	descriptions	or	over-
views of their artist’s original intent and 

preferences to establish an “overarching 

 philosophy” and/or “aesthetic guidelines”  

to act as a guide in conservation decision 

making (fig. ). 

•	 Conservators	should	establish	a	list	of	sig-

ni
cant paint properties (primarily optical/

aesthetic). 

•	 Access	to	archives	and	files	is	needed	from	
conservators, especially those who are now 

retired or less active in the 
eld.

•	 Conservators	should	undertake	oral	histories	
with fabricators and solicit access to their 

Figure  Conservator Frederike Breder (right of center, 

in black top) in discussion with Sophie Webel (center, 

with red scarf), director of the Fondation Dubu�et, as 

they stand on Dubu�et’s sculpture Jardin d’émail at the 

Kröller-Müller Museum. Such communication between 

conservators and foundations is needed to document art-

ists’ original intent and preferences. Photo: Tom Learner.
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•	 Develop	workshops	for	conservators	on	how	to	
document surfaces.

•	 Disseminate	results	of	the	2012	focus	meeting.	
•	 Create	a	specialty	group,	perhaps	a	subgroup	

on OPS within the Objects Specialty Group 

of the American Institute for Conservation or 

within INCCA.

•	 Use	existing	online	resources,	such	as	INCCA	
and conservation lists, to promote informa-

tion sharing between conservators through 

web platforms and discussion groups. Identify 

shortcomings.

•	 Tap	into	public	art	management	resources.
•	 Educate	stewards	of	the	works	about	the	need	

to involve conservators.

•	 Provide	access	to	information	that	could	have	
the added bene
t of in�uencing living artists 

and current public art.

Possible Priorities

Finally, drawing from the list of responses, participants 

were asked to identify priorities for the field, split into 

short-term, more easily achievable undertakings, and 

longer-term projects. It is likely that different parts of 

the profession will have different priorities, so this sec-

tion is not intended to be a definitive statement for 

the conservation profession. Rather, it records the 

particular thoughts of the group and is intended as a 

starting point. 

Short-Term Projects

•	 Explore	the	possibility	of	developing	standards	
and guidelines for producing paint coupons 

and swatches (size, substrate, etc.).

•	 Develop	guidelines	for	characterizing	and	
docu menting these coupons and swatches 

(gloss, color, etc.).

•	 Conduct	a	broad	survey	of	coatings	used	on	
OPS.

•	 Develop	contacts	within	the	paint	industry	of	
those interested in forming collaborations.

•	 Compile	a	list	of	EFSs	with	up-to-date	contact	
information.

•	 Create	and	circulate	a	statement	about	the	
speci
c needs and expectations of conserving 

OPS and raising awareness in the  conservation 

challenging than the usual applications. It was 

agreed that one should not underestimate or 

overlook the power derived from the prestige of 

art institutions! 

•	 Utilize	awareness	of	local	OPS	in	towns	where	
large paint companies have o�ces or factories.

•	 Engage	a	broader	range	of	expertise:	pro-

fessional applicators, paint designers, and 

coatings inspectors, needed because OPS con-

servators mostly function as contractors and 

facilitators.

•	 Create	simple	instructions	on	paint	applica-

tion and how to interpret datasheets and other 

information from the paint industry.

•	 Develop	common	language	to	facilitate	com-

munication between the paint industry and 

conservators.

Figure  Rachel Rivenc takes a measurement of 

paint layers using a handheld FTIR instrument on Roy 

Lichtenstein’s sculpture �ree Brushstrokes. © Estate of 

Roy Lichtenstein.



22 Tom Learner and Rachel Rivenc

Proceedings from the interim meeting of the Modern Materials and Contemporary Art Working Group of ICOM-CC  Kröller-Müller Museum, Otterlo, �e Netherlands, June –, 

•	 Produce	relevant	publications	such	as	the	
following:

– Publications on individual artists (e.g., 

along the lines of the GCI series �e Artist’s 

Materials )

– An overall book on OPS conservation issues 

and approaches

– A booklet o�ering guidelines on basic care 

and maintenance of OPS (i.e., an owner’s 

manual)—fabricators could help circulate 

the booklet as pieces are made 

Conclusion

It is hoped that the discussions from this meeting will 

assist the conservation profession in moving forward. 

For a full report and list of participants, go to: http://

www.getty.edu/conservation/our_projects/science/out-

door/outdoor_focus_mtg.html 

As stated in the introduction to this paper, the 

results from the meeting simply re�ect the proposals 

and conversations that took place between the invited 

participants, and should therefore not be viewed as any-

thing more formal. However, by gathering the key dis-

cussion points into a single place, the report may serve 

as a useful starting point for the profession to consider 

how best to advance the conservation practice of OPS. 

Participants certainly welcomed the opportunity 

to interact with colleagues and others in the 
eld, to 

share their preoccupations and the issues they routinely 

face, and to brainstorm about possible responses. It was 

clear that improved dialogue is needed between con-

servators dealing with OPS and between conservators, 

the paint industry, and artist’s estates, foundations, and 

studios. Some of the responses suggested will help the 

GCI devise its research agenda and strategy for its out-

door sculpture project in order to service the 
eld as e�-

ciently as possible. Other participants are pursuing their 

own research. �is symposium de
nitely encouraged 

dialogue, synergy, and information sharing. 


eld and among related professions and 

stakeholders.

•	 Create	a	basic	OPS	bibliography	to	be	circu-

lated online and expanded with the 
eld.

•	 Work	with	individual	EFSs	to	collect	infor-
mation on each artist, including published 

articles, archival information, photos, paint 

samples, and conservation reports. 

•	 Design	a	questionnaire	for	artists	and	EFSs,	
highlighting the information conservators 

need, in order to replicate a coating.

•	 Establish	a	list	of	optical/aesthetic	paint	prop-

erties to aid EFSs in formulating aesthetic 

guidelines for the conservation 
eld.

Long-Term Projects

•	 Create	a	central	repository	for	all	informa-

tion needed for OPS conservation, including 

physical paint swatches and reference samples 

as well as supporting documentation and 

literature.

– Create paint samples following agreed-upon 

protocols, in multiple editions and stored in 

appropriate, multiple locations.

– Create an OPS database with information 

on artists, fabricators, and archives that is 

international, web-based, free, and fully 

searchable. 

•	 Create	a	professional	specialty	group	for	OPS.
•	 Develop	improved	relationships	with	the	paint	

industry.

•	 Develop	improved	techniques	for	local	treat-
ment and inpainting.

•	 Create	a	written,	detailed	pictorial	standard	of	
paint performance by generic class that can be 

used as a guide for coating selection.

•	 Develop	workshops	for	conservators	on	the	fol-
lowing suggested topics:

– Working with the paint industry and inter-

preting datasheets

– Paint application techniques and gloss/tex-

ture/color control 
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As Good as New: On the Recoating of  
Shinkichi Tajiri’s Square Knot (1974)  
in Venlo, the Netherlands 

Abstract: �e polyester sculpture Square Knot (), by 

Shinkichi Tajiri, had su�ered from being outdoors for 

decades. Its white coating was so worn that the mate-

rial—glass �ber–reinforced polyester (GRP)—had become 

compromised by water and dirt entering the inner con-

struction. Regular cleaning and repainting were no lon-

ger su�cient. A�er consultation with the Tajiri family, 

an extensive treatment was decided upon that included 

sanding down all paint and ground layers. �e applied 

high-performance epoxy �ller has strengthened the GRP 

structure for the long term, while the new polyurethane 

white coating will last for at least ten to ��een years. 

Background

Born in  in Los Angeles to Japanese parents, the 

sculptor, photographer, and 
lmmaker Shinkichi Tajiri 

received his 
rst training from the American sculptor 

Donal Hord (–) in . Following the Japanese 

attack on Pearl Harbor on December , , Tajiri 

was one of more than , Japanese and Japanese 

Americans forcibly incarcerated in detention camps 

beginning in . In  Tajiri was allowed to leave 

the camp Poston III in Arizona in order to join the 

nd Regimental Combat Team of the US Army. His 

unit was deployed to Italy and France during World War 

II. While serving in Italy, Tajiri was severely wounded 

and removed from combat. A�er being discharged from 

the army in , Tajiri attended the Art Institute of 

Chicago on the GI Bill before moving to Paris in  to 

study with the sculptor Ossip Zadkine and the painter 

Lydia Beerkens and Ryu Vinci Tajiri

Fernand Léger. He came into contact with the artists 

group Cobra and participated in the 
rst International 

Exhibition of Experimental Art in  at the Stedelijk 

Museum Amsterdam.

In the s Tajiri began producing his Junk 

sculptures and One Day sculptures, utilizing mate-

rial found at a metal scrap heap near the river Seine 

in Paris. He started experimenting and developed new 

casting techniques that resulted in the Drippings and 

the Red Molar Brick series of works. In  Tajiri relo-

cated to Amsterdam, where he lived and worked until 

. �e themes in Tajiri’s work reference his war-

time experience and his Japanese heritage and re�ect 

the important changes occurring in society at the time. 

�ese themes are manifested in the subject matter of 

his Seed, Germination, Fighting Machines, Ronins, and 

Warriors series. 

Tajiri once said that his “sculptures consist of three 

components: velocity, erotics, violence…in that order” 

(Stu�ens et al. , ). His move to Castle Scheres in 

Baarlo, in the southeastern Netherlands, in  gave 

him the space to make large-scale sculptures in various 

metals such as aluminum, bronze, brass, steel, and cast 

iron. He was aided by two assistants. Tajiri stated: “I 

wanted to make a sculptural statement that would cut 

through all the mysti
cation I felt was invading the art 

world. Sculptures that would be instantly communicable 

to everyone and at the same time formally timeless” 

(Tajiri , ). At this time he began work on the Knots 

series. Always on the lookout for the latest in materials 

and industrial techniques, he developed a method to 

produce huge polyester Knots in . �roughout the 
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est groups for Dutch military personnel in connection 

with the abolition of conscription, Tajiri made a bronze 

Sentinel (), now facing the Ministry of Defense in 

�e Hague. �e theme of the warrior, which had served 

as a catharsis for the horrors of war, had come full circle. 

A paci
st, the artist erected this Sentinel as a peacekeep-

ing guardian to make a universal antiwar statement. In 

 Queen Beatrix of the Netherlands unveiled four 

large-scale ( meters tall) cast-iron Sentinels overlook-

ing both sides of the bridge over the Maas River, near 

Venlo (Vercauteren ). �is landmark was Tajiri’s 

last commission for public space. Although foremost a 

sculptor, he experimented and excelled in other artistic 

media throughout his career, including painting, 
lm-

making, video, computer arts, and printed matter. Tajiri 

passed away in  at the age of eighty-
ve.

Tajiri’s studio, archive, library, and workplace, 

including his machinery, materials, models, and molds, 

today remain at Castle Scheres, where he lived and 

worked for almost half a century, and are operated by 

remainder of his career, Tajiri continued to revisit and 

explore the theme of the Knots in various media (Freed 

) (
g. ).

Demanding a bigger voice in school politics, stu-

dents at the Hochschule der Künste Berlin (now Berlin 

University of the Arts) who had seen the artist’s two large 

polyester Knots at Dokumenta  () named him as a 

candidate for a newly opened teaching position. Tajiri 

was o�ered the professorship in  and accepted it. 

During this twenty-year period of commuting between 

Baarlo and Berlin, he searched for a new medium that 

would yield the excitement of rapid results. He decided 

to investigate the possibilities of photography, which 

resulted in daguerreotypes, stereo- and panorama pho-

tography, and his Berlin Wall project. �is body of work 

(–) consists of  photographs and documents 

the entire  kilometers of the inner-city Berlin Wall.

In the mid-s Tajiri returned to the theme 

of the warrior/guerrier/samurai, albeit in a di�erent 

form. When he received a commission from two inter-

Figure  Shinkichi Tajiri among his Knots and Machines creations at the exhibition Seltsame Spiele, Stedelijk Museum Amsterdam, . 

Courtesy Tajiri Foundation. Photo by © Leonard Freed / Magnum. 
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board elements. �e wooden elements were then put to 

the test as the Knot was assembled by inserting disks of 

polystyrene foam to 
t the connecting tubes together. 

Based on this scale model, molds for each geometric seg-

ment of the Knot were made, a separate mold for every 

curvature, every bend, and every straight part. Next, 

polyester tubes were produced in these molds, and the 


nal sculpture was assembled by putting together all seg-

ments in a speci
c order. Tajiri and Kleimann referred to 

this working method as the “donut” technique. 

�is system of curves and bends functioned 

in a modular way, allowing a variety of knot shapes. 

Kleimann explained that the Knots were produced with 

speci
c tube sizes in a diameter of , , or  centi-

meters depending on proportion and scale (
g. ). An 

attempt at a -centimeter-diameter tube failed, as this 

size proved too large to handle. 

�e assemblage of every polyester segment into 

the adjacent ones was done by bridging the pieces tem-

porarily on the outside with small plates and screws. 

A�er laminating the edges together with GRP from the 

inside, the bridging was removed and the remaining 

screw holes were 
lled in. A series of bolts and nuts 

on the inside 
xed the two long vertical tubes exactly 

parallel in position. A�er painstakingly sanding down 

the Tajiri Foundation. Together they constitute a rich 

collection for research into the artistic life and work of 

Shinkichi Tajiri.

Tajiri’s Knots Series

�e sculptural series Knots evolved from  onward. 

�e polyester sculpture B.R.M. () marks a turning 

point in the development from Machines to Knots in 

both form and material. Tajiri constructed his Machines 

by welding together found material, steel, aluminum, 

and chrome parts salvaged from cars and motorcycles, 

adding in edgy elements such as colorful Plexiglas. At 

the end of the s, when the new, stronger construc-

tion material GRP came on the market, Tajiri started to 

use it in his sculptures. �is entailed an entirely di�erent 

way of making sculptures, as the polyester constructions 

are fully handmade with the use of molds also produced 

by hand. Every sculpture was constructed piece by piece 

in Tajiri’s studio at Castle Scheres, then assembled and 


nally painted on the courtyard. 

Karl Kleimann, Tajiri’s assistant, explained the 

production method in detail. Following an initial design 

and sometimes a small clay model, extensive work was 

put into producing a scale model of plywood and chip-

Figure  Tajiri’s assistant Karl 

Kleimann ( le�) and daughter Giotta 

work with the wooden model ele-

ments and the molds and tubes 

in GRP of di�erent diameter sizes 

used in the production of the Knots. 

Photo: Lydia Beerkens.
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Figure  Shinkichi Tajiri, Friendship Knot, . Glass 


ber–reinforced polyester. Ht.:  m. Little Tokyo, Los 

Angeles. Photo: Shinkichi Tajiri. 

ten polyester Knot sculptures were produced from  

to , including Square Knot (
g. ). Friendship Knot, 

for Los Angeles, was made later, in  (
g. ). 

Background of Square Knot 

Square Knot was produced in  following the tech-

nique outlined above. �e -meter-tall sculpture is made 

as one piece, inclusive of its oval-shaped base, which 

allows the sculpture to be secured to a large concrete 

block under ground level. A�er residing in Tajiri’s sculp-

ture garden, Square Knot traveled to several international 

Figure  Shinkichi Tajiri, Square Knot, . Glass 
ber–reinforced poly-

ester. Ht.:  m. Venlo, the Netherlands. Photo: Lydia Beerkens.

all surfaces until smooth, the gray ground layer and 

white surface coating were sprayed on, resulting in a 

high-gloss, perfectly smooth, bright white 
nish, as seen 

in Tajiri’s  photographs of Square Knot featuring 

nude model Joyce (Stu�ens et al. , pt. I, p. , pho-

tographs c, d). �e production of one large polyester 

sculpture for outdoors would thus take three to four 

months of work. �ere was no reason for Tajiri to have a 

handicra� look neither in the GRP nor in the paint layer. 

It was essential for him to have the Knots resembling an 

actual knot in their 
nal shape: “What you see is what it 

is” was his goal (Stu�ens et al. , pt. I, p. ). A total of 
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exhibitions and was installed in front of the America 

House in Berlin for some years. It 
nally was acquired by 

the city of Venlo in  and positioned prominently at 

the entrance to Venlo’s Museum van Bommel van Dam, 

devoted to modern art. Over time the surrounding trees 

deposited leaves and moss on the sculpture’s top sur-

faces, while weather and rain le� stains and green drip-

pings right underneath the Knot. Gravel on the sidewalk 

induced wear and scratches on the polyester base, and 

dogs, bicycles, and gra�ti damaged the paint layer up to 

 meters from ground level. In  the paint coating was 

in such a poor state—cracks, li�ing paint, air pockets, 

paint loss, and chalking of the surface and touched-up 

areas—that the appearance of Square Knot had changed 

from formal and strong to poor and dirty (
gs. , ). 

Regular maintenance in the past by the city of 

Venlo included surface cleaning, spot repair, and 

repainting of the full surface. But with the danger of 

water intrusion into the GRP material, which only wors-

ened the sculpture’s condition, the urgency for a much 

more thorough intervention became clear. 

�e goal of an intervening restoration was twofold: 

to restore the white formal look of the piece for at least 

the next ten years, and to preserve the sculpture’s GRP 

for the long term. A major treatment plan was devel-

oped in full agreement with the Tajiri Foundation and 

included complete removal of the original coating. 

Treatment 

Preparing Square Knot for the forthcoming decades 

outdoors required a new, stronger, sustainable coating 

of the highest quality available. To guarantee optimal 

adherence and long-term performance of the new coat-

ing, removal of all the old coating layers down to the 

GRP surface was inevitable. �e sculpture’s worn white 

paint and gray ground layer already showed signs of 

deterioration. 

�e sculpture was dismantled from its base and 

transported to a 
rm specializing in sandblasting. 

Removing the paint revealed the GRP surface of Square 

Knot. �e white original 
lling material visible between 

segments and in the screw holes indicated that the work 

had been created in parts (
gs. , ). By counting the 

lines in Square Knot, the work was determined to have 

been built up from more than forty separate elements 

Figure  Detail of Square Knot, showing wear and 

 damage to the paint layers on the oval base.  

Photo: Lydia Beerkens.

Figure  Detail of Square Knot, showing wear on the top 

of the knot. Photo: Lydia Beerkens. 

Figure  Sandblasting was used to remove the old paint 

layers. Photo: Lydia Beerkens.
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in GRP. �e sculpture was then transferred to STALA 

Innovatie B.V. for recoating. 

Recoating Square Knot

Recoating an aged GRP structure for long-term outdoor 

conditions is a specialized job combining the best paint-

coating system available with optimal execution by pro-

fessionals. To achieve and guarantee the best results, the 

GRP object needs to be dry, with no enclosed moisture, 

and kept at a constant temperature and humidity equal 

to the working conditions for the spraying of the coat-

ings. Proper spraying conditions and drying and curing 

times must be observed according to the warranty pro-

vided by the paint producer.

Upon arrival at STRATA Innovatie, Square Knot 

was kept for several days at a temperature of around 

 degrees Celsius to ensure the GRP was fully dry; 

moisture content was monitored during the process. To 

strengthen construction of the base, extra layers of glass 


ber and polyester were applied on the base’s worn-

down surface. All old 
llings and connections were 

checked for strength and condition. 

�e selected coating system for both the ground 

layers and the 
nal white coating is the so-called Double 

Coat system produced by De IJssel Coatings B.V., a 

Dutch paint company specializing in coatings for out-

doors and shipping and for protecting metals and GRP. 

Several layers of two-component epoxy 
ller coating 

were sprayed on, interspersed with the meticulous sand-

ing away of  to  percent of each layer to eliminate 

any unevenness, tiny �aw, or air pocket in order to 

maintain the perfectly round shape of the tubes and the 

knot in the artwork and a uniformly smooth surface on 

which to apply the white coating (
g. ).

Applied in several layers, the white coating is a 

polyester polyurethane two-component lacquer system 

with a high scratch resistance and good color and gloss 

retention (
g. ). During discussion of surface gloss, 

STRATA coating expert Cees van Rijen argued for a 

Figure  Detail of Square Knot during recoating, showing 

ground layers in gray epoxy. Photo: Lydia Beerkens.

Figure  Square Knot in the spraying booth a�er apply-

ing the new white coating. Photo: Cees van Rijen.

Figure  Square Knot, a�er removal of the old paint 

coatings, revealing the GRP of the sculpture. �e white 

original 
lling material between segments and in the 

screw holes shows that the work had been produced in 

parts. Photo: Lydia Beerkens.
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semi-gloss rather than a matte coating. A�er a few years, 

the surface gloss of any paint coating outdoors dimin-

ishes slightly anyway; the higher the gloss, van Rijen 

explained, the more repellent the surface, resulting in 

higher resistance to developing green debris on the sur-

face (
gs. , ). In this sense the sculpture will reach its 

optimal aesthetic appearance in a few years, extending 

the period of time before recoating becomes necessary. 

Regular maintenance, as in a simple yearly cleaning, will 

contribute as well.

Justifying a More Costly Solution

Over the last few years, the coating of Square Knot has 

started to show clear signs of deterioration, present-

ing as chalking, development of cracks, and blistering 

and delamination. However, the decision to implement a 

more invasive (and costly) treatment rather than paint-

ing over the surface in situ yet again took time and 

persuasion. �e imminent risk of intrusion of rain and 

dirt into the glass 
ber layering of the GRP, with the 

expected damage and dissembling of the artwork’s inner 

material, proved to be the most convincing argument to 

forgo the regular maintenance approach in favor of the 

more expensive solution. 

In general, all outdoor painted works—artworks, 

ships, bridges, and so forth—do need recoating every 

ten to 
�een years. In retrospect, Square Knot must have 

had similar intervals of cleaning and repainting. �e key 

issue here is to correctly determine when the cleaning of 

a surface, followed by light sanding and an extra layer of 

paint, will su�ce, and at what moment this layer-over-

layer repainting tactic fails. �e sum total of overpaint 

layers, once they are too thick, causes delamination of 

the whole package from the sculpture’s surface in larger 

areas. �is is the point of no return and marks the start 

of damage by water intrusion. 

Figure  Square Knot a�er completion of recoating, 

at an exhibition at Castle Keukenhof in summer . 

Photo: Lydia Beerkens.

Figure  Detail of 
g. , showing the new white coating.
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Conclusion

In line with the ideas of Shinkichi Tajiri, the main goal 

for the artist’s heirs was to restore Square Knot to pris-

tine condition, as wear clearly reduces the aesthetics of 

the formal shape of the sculpture and ultimately endan-

gers the entire artwork. Of importance to the city of 

Venlo, owner of the work, was having the artwork in 

lasting condition for the next decade. In the 
rst years 

a�er restoration, there will be little adherence of dirt 

and green debris. As the paint surface wears slightly over 

time, cleaning and clearance of debris will provide good 

maintenance. Renewal of the paint may ultimately be 

necessary, but the two-component epoxy ground layer 

will stay strong and in good condition, strengthening 

and protecting the GRP permanently. From this perspec-

tive, the cycle of “repainting” every ten to 
�een years is 

reduced to recoating the surface only, eliminating the 

need to sandblast all coatings down to the GRP surface. 

�is is an improvement over the spray-paint coating 

applied in , when the work was made. �e treatment 

can be applied to other Knot sculptures and possibly 

other GRP sculptures, as the epoxy ground layers avail-

able today are high performance and sustainable. 

�e role of the conservator is essential in deciding 

what course to take, in communicating with the indus-

try, in assessing the overall aesthetic e�ect of a new paint 

layer on the artwork, and in collaborating with both 

the owner and the artist or the artist’s representatives. 

Ultimately, the conservator advocates the long-term 

preservation of the outdoor painted artwork in terms of 

decades rather than in years. 

1974

Production of

Square Knot

Square Knot, Baarlo

(early photograph) from the s

Details showing the condition of

Square Knot, 

Friendship Knot,  

Los Angeles

Square Knot is donated 

to the city of Venlo

Damaged condition 

and restoration

1980 1991 2011–13

Timeline for Shinkichi Tajiri’s Square Knot (). 
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Notes

. �e Tajiri Foundation is represented by Tajiri’s 

daughters, Giotta and Ryu. For more infor-

mation, visit the Tajiri Foundation website at 

www.shinkichi-tajiri.com. 

. Karl Kleimann and Giotta and Ryu Tajiri, 

interview with the author, Baarlo, the 

Netherlands, August , . 

. Künstlerische Techniken (Artists’ Techniques), 

the  documentary produced by Albert 

Korgmann for West German broadcasting 

on Nord-Deutscher Rundfunk (NDR), shows 

Tajiri and Kleimann at work in the studio at 

Castle Scheres, producing Knots from molds. 

. Removal of all paint layers by sandblasting was 

performed by Straalbedrijf Coppens, Bladel, 

using  bar pressure with a nozzle of  mm 

and a blasting mixture of dust and sand of  to 

. mm. 

. Recoating was carried out by STALA Innovatie 

B.V., Alphen, Noord-Brabant, the Netherlands 

(www.stala-innovatie.nl).

. �e coatings used by De IJssel (www.de-ijssel-

coatings.nl) were High Build  Component 

Epoxy Coating and Double Coat Polyester DD 

Lacquer (Color DC  White). 
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Conservation of Nam June Paik’s 32 Cars for the 
20th Century: Play Mozart’s Requiem Quietly

Abstract: From  to , the Conservation 

Department of Leeum, Samsung Museum of Art, in 

Seoul, Korea, undertook a restoration project of a gran-

diose work by Nam June Paik,  Cars for the th 

Century: Play Mozart’s Requiem Quietly. �is outdoor 

installation piece, dating from , consists of thirty-two 

old American automobiles from the s to the s, 

painted silver and �lled with plastic or wooden television 

casings and cathode-ray tubes from the artist’s studio. 

�ese unusual materials, confronted with the challenges 

of the outdoor environment, necessitated a long process of 

decision making for restoration, future conservation, and 

presentation. 

Introduction

�e work of the South Korean-born artist Nam June 

Paik (–) titled  Cars for the th Century: Play 

Mozart’s Requiem Quietly has raised many questions 

regarding its conservation in consequence of the com-

plex elements that have come into play. �e conservation 

of the variety of materials used, their deterioration in 

the work’s outdoor environment, and the dilemmas of 

presentation were some of the challenges that museum 

conservators faced. �e Conservation Department of 

Leeum, Samsung Museum of Art, in Seoul called atten-

tion to the deteriorated condition of the artwork and 

consulted with curators, registrars, and painters to 

decide on its future. �e restoration project that began 

in August  consisted of eliminating sources of fur-

Zeeyoung Chin 

ther deterioration, restoring the appearance intended by 

the artist, and rethinking the presentation in its outdoor 

environment. 

Background of the Artwork

Below is a timeline for the work.

•	 1997:	 Cars for the th Century: Play 

Mozart’s Requiem Quietly premieres in 

Münster, Germany.

•	 1998:	The	work	is	accessioned	by	Leeum,	
Samsung Museum of Art, Seoul, and installed 

(on loan) at Samsung Transportation Museum, 

Yong In.

•	 2000:	The	entire	work	is	spray	painted	over	
with silver metallic paint.

•	 2002:	A	selection	of	sixteen	cars	is	loaned	to	
Rockefeller Center in New York City, June  

through September . 

•	 2003:	Repairs	and	consolidations	are	made	
to some of the cars. General spray painting is 

done again with silver metallic paint. 

•	 2004:	A	selection	of	sixteen	cars	is	loaned	
to the Sydney Festival, Australia, January to 

February.

•	 2006:	Repairs	and	consolidations	are	made	 
to some of the cars; general spray painting  

with silver metallic paint. 

•	 2008:	General	spray	painting	with	silver	 
metallic paint. 
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are 
lled with discarded electronic equipment from the 

artist’s studio: glass cathode-ray tubes, disassembled TV 

sets, new and used television casings made of plastic, 

and television casings made of wood. �ese are stacked 

and piled on the front seats of the cars. Only the wind-

shields are le� unpainted to let the viewers see what is 

inside (
g. ).

According to the artist’s notes, Mozart’s Requiem 

was to be played during the exhibition “from sundown 

to .pm until people complain about it” (Buβmann, 

König, and Matzner , ). With this work, Paik 

himself had orchestrated his own majestic Requiem 

for the twentieth century as an homage to its greatest 

inventions.

�e concept behind the piece has been well docu-

mented in a written interview with the artist in  by 

Mark Patsfall, Paik’s technical adviser and assistant for 

more than 
�een years who was in charge of the instal-

lation in Münster. He describes the installation process 

as follows: 

Nam June’s instructions were to make a piece 

using  cars,  from the ’s,  from the ’s,  

from the ’s and  from the ’s. �e cars would 

have speakers placed in each group which would 

play Mozart’s Requiem just loud enough to be 

heard when you approached each group. Myself 

and the artist’s dealer, Carl Solway, travelled 

about the country, chose the vehicles, photo-

•	 2009:	Repairs	and	consolidations	are	made	to	
some of the cars; general spray painting with 

silver metallic paint.

•	 2010:	Localized	overpainting	is	performed.
•	 2010:	A	1957	Metropolitan	is	on	loan	for	the	

month of August at the Nam June Paik Art 

Center, Yong In. 

•	 2011:	Restoration	project	commences	in	August	
and is completed in January .

 Cars for the th Century: Play Mozart’s 

Requiem Quietly is an installation piece made for the 

decennial exhibition Skulptur Projekte in Münster, 

Germany, in . Installed in front of the Schloss, a 

baroque castle built in the eighteenth century, the work 

was one of many presented by more than seventy par-

ticipating artists (
g. ).

�e artwork consists of thirty-two old American 

automobiles, all painted with aluminum enamel paint of 

the type used on wire fences and radiators. �e vehicles 

are arranged in four groups of eight according to year of 

production—s, s, s, and s—in a circle, 

line, square, and triangle, respectively. �ey symbolize 

the revolutionary history of technology in the twenti-

eth century (Buβmann, König, and Matzner ). �e 

oldest is a  Willy, the newest a  Buick. If these 

cars are meant to represent the 
rst half of the twentieth 

century, the elements installed inside the cars would 

represent the second half: the television age. �e cars 

Figure  Installation of  

Cars for the th Century: Play 

Mozart’s Requiem Quietly in front 

of the Schloss as part of the exhi-

bition Skulptur Projekte, . �e 

cars are installed in four groups 

according to year of production. 

Courtesy of the Nam June Paik 

Estate. Photo: Roman Mensing, 

artdoc.de.
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A�er the -day exhibition in Münster ended, 

 Cars was purchased by Leeum, Samsung Museum of 

Art. It was installed on the front square of the Samsung 

Transportation Museum, an automobile museum in 

Yong In,  kilometers from Seoul, where it remains 

today on long-term loan. 

Condition of the Artwork 

In  the condition of the artwork at the Samsung 

Transportation Museum (STM) was assessed. �e cars’ 

structures were found to have weakened considerably 

due to uncontrolled corroding of the metal body. In 

unprotected areas such as the underside, the interior, 

and the area under the hood, corrosion was so bad that 

the structural stability of the cars had been compro-

mised (
g. 4). Paint was �aking in large areas where the 

underlying corrosion layers had expanded in size and 

volume. Moreover, the surfaces of the window glass and 

the chrome-plated parts were not su�ciently adherent 

for the paint, resulting in extensive �aking.

STM receives more than , visitors annually. 

A large percentage are students on school 
eld trips; 

children pour out from buses and race toward Paik’s 

cars in the museum square, climbing on and exploring 

the vehicles before they enter the museum itself (
g. ). 

Small protruding elements have been easily damaged, 

and many children (and adults as well) are tempted to 

pull on the �aking paint. Because visitors are allowed to 

graphed them, and upon the artist’s approval 

purchased them. At this point the cars were 

shipped either to Cincinnati or LA, loaded into 

shipping containers and shipped to Bremen[,] 

Germany, from which they were trucked to 

Münster. �e artist wished the cars painted to 

make the installation a “whole”; he did not want 

it to look like a junkyard. At 
rst he wanted the 

cars painted black, but when it was pointed out 

that this would generate a tremendous amount 

of heat, both inside and outside the vehicles, 

he decided silver was better and would also 

make the cars appear like old tin toy cars, an 

idea which amused him. His instructions were 

to paint the cars totally (including tires and all 

windows except the windshield), by hand, with 

brushes and no spray paint was allowed [
g. ]. 

Inside the cars we were to place the le�overs 

from his video sculptures, old cabinets and chas-

sis from old TV’s and radios. Some of this stu� 

came from his New York studio and some from 

his studio here [in Cincinnati]. �e piece was to 

be a Requiem for the th century. Most of these 

installation instructions were conveyed to me 

at a meeting at his place in Miami in the winter 

of ’ or via phone calls, so really there are no 

notes or an “instruction” manual for the piece, 

although I still have the photos that we used to 

choose the cars from. 

Figure  �e windshield of each vehicle is le� unpainted 

to allow viewers to see what is inside. Photo: Roman 

Mensing, artdoc.de.

Figure  A student ( foreground ) applies silver paint with 

a brush on one of the  cars during installation of Paik’s 

work in Münster. Photo: Roman Mensing, artdoc.de.
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walk past and through the installation, as was the case 

in Münster, many naturally climb on the step boards, 

bump ers, and hoods to take photographs. �e cars’ 

structures weakened over time, putting not only the cars 

at risk but the safety of the visitors as well. 

�e climate in this area, like that in other parts 

of South Korea, changes drastically with the seasons. 

Winters can be especially harsh, with low temperatures 

Figure  Schoolchildren explore Paik’s installation dur-

ing a school 
eld trip to the Samsung Transportation 

Museum on October , . Photo: Zeeyoung Chin.

Figure  Views of Paik’s 

installation under various clima-

tological conditions. Clockwise 

from top le�: winter (January 

), summer (August ), 

summer (August ), and 

fall (November ). Photos: 

Zeeyoung Chin.

Figure  View of the underside of a  Pontiac, show-

ing corrosion of the car body. Photo: Zeeyoung Chin. 
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one year. �e �uctuations were impressive: the highest 

relative humidity was  percent, the lowest . percent. 

�e highest temperature was almost  degrees Celsius, 

the lowest –. degrees Celsius (
gs. abcd). 

and heavy snowfalls. Summers bring torrential rains 

and high temperatures, and spring and fall see occa-

sional yellow duststorms that come in from across the 

Yellow Sea (
g. 6). Data loggers installed inside two of 

the cars recorded relative humidity and temperature for 

Figure a Temperature as recorded throughout the year of  inside a  Plymouth in Paik’s installation.

Figure b Relative humidity as recorded throughout the year of  inside the same  Plymouth.

Figure c Temperature as recorded throughout the year of  inside a  Mercury in Paik’s installation.

Figure d Relative humidity as recorded throughout the year of  inside the same  Mercury.
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wrappings from  and were in an advanced state 

of deterioration. Car seats were covered with mold, 

and the foam inside the seats was crumbling (fig. ). 

Wooden f loorings and structures were weakened and 

falling apart. Some doors remained sealed, others had 

never been opened. Furthermore, only a small number 

of photos and installation plans were located in the 

archives of Leeum, Samsung Museum of Art, and no 

detailed description of the installation had ever been 

passed on to the museum.

Museum sta� were alarmed to see that the artwork 

was on its way to disappearing. It was incontestable that 

the artwork had an art historical, symbolic, and aes-

thetic value. Although Paik had chosen materials that 

were used, discarded, and already heavily corroded, it 

is not likely that he intended the work to be ephem-

eral, site speci
c, and “for single-use only.” In fact,  

Cars had been presented at other venues such as New 

York City’s Rockefeller Center in  and the Sydney 

Opera House in  with the artist’s approval and par-

ticipation. Sixteen of the thirty-two cars were featured at 

these exhibitions while the remainder stayed in Korea. 

Photographs of these exhibitions show that the cars were 

arranged di�erently for each event. 

�rough discussions and interviews with the art-

ist’s assistant and curators and by studying the history 

of the piece, it was concluded that the disintegrating 

process of the artwork was not a part of Nam June Paik’s 

�e cars had been spray painted with silver metal-

lic paint approximately every two years since  

in an attempt to cover up the �aking and the corro-

sion. Predictably, this overpainting did not solve the 

 fundamental problem of corrosion expanding at the 

metal-paint interface. �e thickened paint, along with 

the �aking paint, had deformed the visual aspect of the 

artwork to a great extent (
g. ).

Determining the Course of Treatment

Based on the condition assessment, the damage to the 

artwork had reached such a degree that regular mainte-

nance of localized treatment or painting could no longer 

e�ectively cover up the deterioration. A more compre-

hensive approach involving consolidating the fragile 

structures and addressing the causes of deterioration 

was needed, and the cars were removed from their dis-

play positions to facilitate a more thorough examina-

tion and treatment. �e present condition of the piece 

was brought to the attention of curators, conservators, 

registrars, and painters who would decide whether to 

conserve, how to conserve, and when and how long to 

conserve. 

It was determined that the artwork was very 

poorly documented and had been badly neglected since 

its installation at STM almost fifteen years earlier. 

Some of the interior elements were still packed in their 

Figure  Flaking paint on a  Ford T coupe in , 

showing that covering over �aking and corrosion with 

more paint only worsened the deformation of the art-

work. Photo: Zeeyoung Chin.

Figure  View of the interior of a  Mercury during 

condition assessment. �e elements were le� unpacked 

over several years and were degrading. Le�: Driver’s side 

door. Right: Front passenger door. Photo: Zeeyoung Chin.
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would remain of the artwork would serve as evidence of 

what it had been. A�er discussing these issues at length, 

conservators commenced with the restoration. 

Restoration of the Work

The main goal of treatment was to eliminate the sources 

of deterioration as much as possible, to restore the badly 

damaged appearance of the artwork, to improve its 

durability, and most important, to enable regular main-

tenance in the outdoor environment.

�e consolidating and repainting of the automo-

biles was undertaken by the Conservation Department 

of Leeum, Samsung Museum of Art, and Vividesign, 

a shop in Yong In specializing in automotive painting, 

with which the museum had worked on the repaint of 

other outdoor sculptures. �e process was begun in 

August .

Successive layers of paint were stripped down 

mechanically to bare metal, removing most of the 

corrosion layer (
g. a). Electric handheld grinding 

machines with di�erent grades of abrasive paper were 

used. Archival photographs obtained from the accred-

ited photographer of the Skulptur Projekte show that the 

cars already had a signi
cant amount of corrosion before 

being painted with aluminum paint. It was determined 

that this layer had to be eliminated to ensure better 

adhesion of the newly applied paint. Potential open-

ings that would allow moisture penetration were sealed 

with silicone caulking. �e cars’ structures were con-

solidated where needed by welding steel plates or pipes. 

�ick corrosion products that had accumulated under 

the cars and inside the engine rooms and trunks were 

brushed o�, followed by application of a coating that 

would protect the surface from moisture. �is spray-

applied product, made for use on automobiles, is called 

undercoating and contains 
berglass, rubber, ceramics, 

silicone, and asphalt.

�e paint system chosen for repainting consisted 

of a spray coat of urethane primer, followed by a brush 

coat of the same product to simulate the brush-painted 

texture of the original paint layer. Silver urethane paint 

was sprayed over the primer and a 
nal coat of clear 

matte urethane resin was applied for protection (
g. b). 

Archival photographs from Münster aided in the selec-

tion of color, brightness, and gloss of the silver paint. 

Gloss was a topic of discussion because the protective 

original intention. Mark Patsfall recalls Paik’s views on 

the conservation of his works: 

Nam June felt the piece should be kept up as 

long as humanly possible, which was his idea 

also with his video pieces—technology could be 

upgraded as long as it did not change the charac-

ter of the piece until this was no longer possible 

and the piece could then remain as a document 

of itself. 

It was evident that the corrosion of the automo-

biles and their weakened structures had to be treated. 

�e conceivable treatments were () eliminating the cor-

rosion layer and repainting the exterior; () consolidat-

ing the structure; () cleaning and protecting the car’s 

interiors; and () putting the interior elements on dis-

play correctly by unwrapping, cleaning, and reinstalling 

them. �ese treatments most likely will protect the art-

work and prolong its life to a certain degree but will not 

stop the degradation process completely. Degradation 

will continue and even accelerate, especially in an out-

door environment. 

Would there come a time, then, when the artwork 

should be removed from the outdoor environment and 

protected and preserved in a safer, controlled environ-

ment? What would be the applicable options? �e solu-

tion of displaying the work indoors was considered. 

Opinions also were voiced about partial display of one 

group of cars while storing and conserving the rest, as 

well as removing the entire artwork and conserving it 

in storage. Other preventive measures, such as limiting 

access of the public, putting the cars on plinths, and 

covering the area with a roof, were proposed. Most of 

these ideas, as legitimate as they were, could not be read-

ily applied due to practical and 
nancial reasons. For 

example, removing from display and conserving thirty-

two cars in storage would mean building an entirely new 

structure just for this piece alone—a notion not conceiv-

able now or in the near future.

A decision had to be made. Making regular main-

tenance possible by completing a thorough documen-

tation of the work and implementing a plan to repair, 

repaint, and consolidate would allow the work to remain 

on view a while longer. If the artwork will inevitably dis-

appear in 
�y, seventy, or a hundred years, it deserves 

to be shown more frequently in its fullest form. What 
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frame so the doors could be opened and closed when 

needed to facilitate maintenance of the cars’ interiors. 

The previous system, which incorporated a plain screw, 

was not reusable because the holes in the metal were 

badly damaged.

Reinstallation at Samsung 
Transportation Museum

Restoration of the thirty-two cars was completed in 

January 2013. Other preventive measures were taken 

clear coat layer slightly diminished the brightness of 

the color. Several meetings were convened to decide on 

color, gloss, and texture of the paint. A few cans of the 

original paint were later found inside one of the cars 

during the restoration process and were compared with 

the color selected. 

The cathode-ray tubes and television cas-

ings installed inside the cars were removed, cleaned, 

docu mented, and reinstalled (
g. ). A “blind nut”—

an aluminum nut that has a tapered wall and can be 

embedded in a metal sheet—was embedded in the car 

Figure b A  Buick Special 

a�er repainting. Photo: Zeeyoung 

Chin.

Figure a A  DeSoto a�er 

successive layers of paint and 

corrosion were removed during res-

toration. Photo: Zeeyoung Chin.
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Conservation of Nam June Paik’s  Cars for the th Century: Play Mozart’s Requiem Quietly 

day. Currently, easy-listening classical or jazz music 

is broadcast through these speakers, welcoming visi-

tors to the museum. Hearing funerary music instead 

was unthinkable for museum sta�. Installing speakers 

inside the cars and letting visitors walk through the 

installation at given schedules of the day was a possible 

option. During these sessions the music playing through 

the main speakers would be paused and extra surveil-

lance of the artwork would be needed. �e work in its 

complete and intended form would be presented only at 

these limited times.

Mark Patsfall testi
ed that at Münster, even 

though the artist had speci
ed that the music play “from 

sundown to .pm,” sta� at the Schloss complained 

so much that the music had to be played only during 

the daytime and the volume turned down on demand 

numerous times during the exhibition. Concessions 

had already been made at its 
rst presentation. 

Conclusion

We realized the importance of recording the �ow of 

opinions and ideas along with the 
nal decisions. �e 

ideas and propositions shared during the decision- 

making process of the current restoration project surely 

will need to be revisited in the near future.

to ensure conservation of the piece. The lawn area on 

which eight of the cars were installed was reinforced with 

bricks to minimize corrosion induced by moisture from 

grass and soil. Height-adjustable supports, designed to 

bear the weight of the cars, were placed underneath. Low 

barriers were installed to limit visitor access by placing 

the cars just out of reach. �is was done with care so as 

not to distract the viewer of the artwork (
g. ).

At Münster, Mozart’s Requiem was played through 

speakers installed inside some of the cars. As people 

approached the cars, they could hear the music “playing 

quietly.” However, once the barriers were erected, visi-

tors could no longer approach the artwork as freely as 

before. �is was, without doubt, altering the experience 

of the viewer. What is the solution when the safety of the 

visitor is at risk and protection of the artwork is crucial? 

At present, the audio feature of Paik’s work is not in 

place and is still a subject of discussion.

It was proposed by STM that the Requiem be 

played through the museum’s main speakers twice a 

Figure  Cathode-ray tubes and television casings inside 

the cars were removed, cleaned, and documented before 

reinstallation. Photo: Zeeyoung Chin.

Figure   Cars for the th Century: Play Mozart’s 

Requiem Quietly a�er reinstallation at the Samsung 

Transportation Museum in . Barriers were installed 

to limit visitor access. Photo: Zeeyoung Chin.



42 Zeeyoung Chin 

Proceedings from the interim meeting of the Modern Materials and Contemporary Art Working Group of ICOM-CC  Kröller-Müller Museum, Otterlo, �e Netherlands, June –, 

Acknowledgments

�e author wishes to thank Mark Patsfall for sharing 

precious information on the making of  Cars; Roman 

Mensing, the accredited photographer at Münster, for 

providing photos of the  installation; Hyung Min 

Paik of Vividesign for his brilliant ideas and enthusiasm; 

and lastly the sta� at Leeum, Samsung Museum of Art, 

for their support. 

Notes

. Mark Patsfall, e-mail interview with the 

author, November , .

. Samsung Transportation Museum (http://

www.stm.or.kr/english/html/main/main.html) 

is located in Yong In, Korea, and is run by the 

Samsung Insurance Company, an a�liate of 

the Samsung Group. Leeum, Samsung Museum 

of Art (http://leeum.samsungfoundation.org/

html_eng/global/main.asp), is also an indepen-

dent a�liate of the Samsung Group, with a col-

lection comprising Korean traditional art and 

international modern and contemporary art. 

. Mark Patsfall, e-mail interview with the 

author, November , .

. Mark Patsfall, e-mail interview with the 

author, May , .
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�ree Brushstrokes: Re-creating Roy 
Lichtenstein’s Early Techniques for Outdoor 
Painted Sculpture 

Abstract: �e paper will discuss the treatment of Roy 

Lichtenstein’s sculpture �ree Brushstrokes (), held 

at the J. Paul Getty Museum. �e sculpture is a painted 

aluminum work that was originally brush coated with a 

studio-mixed paint system. When the museum acquired 

the sculpture, the work had been completely painted over 

by a restorer and the color �elds di�ered signi�cantly 

from the original intended appearance. �e condition of 

the paint was poor and a full restoration was implemented 

a�er extensive research. �e sculpture was repainted with 

the hands-on participation of Lichtenstein’s studio assis-

tant, who had painted the sculpture originally. 

Introduction

In  the J. Paul Getty Museum acquired a sculpture 

by Roy Lichtenstein titled �ree Brushstrokes as part of a 

large donation of outdoor sculpture from the Ray Stark 

Revocable Trust (
g. ). From the beginning it was clear 

that a restoration had occurred in the past and that the 

existing paint colors did not fully represent the original 

appearance of the work. 

Initially, a minimal treatment was carried out 

to stabilize pockets of failing paint and corrosion, 

along with an associated paint analysis (Bouchard et 

al. ; Considine et al. , –, –; Cowart 

and Wolfe ; Learner et al. ; Rivenc et al. ). 

Later, in accordance with the proposal to repaint 

�ree Brushstrokes, the Roy Lichtenstein Foundation 

facilitated the making of color reference swatches by 

Lichtenstein’s studio assistant, James DePasquale, who 

Julie Wolfe

 

had painted the surface originally. It was then con
rmed 

that the yellow on the acquired sculpture was darker 

and warmer (more red) and the red brushstroke darker 

and less saturated (more green and blue) than the colors 

Figure  Roy Lichtenstein, �ree Brushstrokes, . 

Installed at the Getty Center in  prior to treatment. 

© Estate of Roy Lichtenstein.
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have 
nished o� by spraying a semi-gloss clear coat 

(DePasquale, interview , ). 

Considerations for Treatment

It is important to note that the technique originally used 

to paint �ree Brushstrokes was discontinued around 

, at which time peeling and chalking of the coatings 

had become evident and their durability questioned by 

the artist’s studio (Milam Weisman, pers. comm. ). 

Lichtenstein strived to obtain a speci
c color palette 

using the top glaze of Magna polyurethane clear coat; 

however, for improved coating performance he compro-

mised color perfection by changing paint systems to the 

Imron line from DuPont industrial polyurethane coat-

ings. In general, he shi�ed toward using only Imron and 

later accepted Awlgrip, another paint system that was 

mostly spray applied, because it provided a better range 

of colors such as the blue (DePasquale, interview ). 

�ese spray-coated sculptures are impeccably smooth, 

glossy, and crisped by taped edges.

During Lichtenstein’s lifetime and a�er his death 

in , the later industrial paint systems were o�en 

used for restorations regardless of the original paint sys-

tem. In fact, the 
rst edition of �ree Brushstrokes was 

recently restored using a spray application of Imron with 

Awlgrip for the blue section only. �e reason for this 

type of approach is twofold: the reference material for 

the studio-mixed paints was not readily available, and 

the improved durability of the industrial coatings would 

result in a longer-lasting painted surface. �is consider-

ation is signi
cant when recoating, as it is expensive and 

invasive. 

Only a handful of sculptures still have the original 

early, studio-mixed paint and rarely on outdoor works 

due to restorations. �e Getty decided to take an inno-

vative approach to the treatment of �ree Brushstrokes 

with the goal of re-creating the original surface as faith-

fully as possible using the original paint system. �e 

intent was to strip the coatings completely and re-create 

the painted surface with the aluminum fabrication as a 

starting point. �e corrosion, pustuling of paints, incor-

rect color, and bad interlayer adhesion of the coatings 

supported the argument that the primer was failing and 

the coatings were unstable. Repriming and, therefore, 

complete stripping were needed. �e invasive treat-

ment was also validated by the opportunity granted by 

Dorothy Lichtenstein that allowed DePasquale to come 

on the swatches (Wolfe a). Research into the art-

ist’s materials was well timed because the Lichtenstein 

foundation had been actively documenting the artist’s 

outdoor painted sculptures, of which there are known 

to be at least forty-three (Cowart, pers. comm. ). 

�ree Brushstrokes was the impetus for the J. Paul Getty 

Museum and the Getty Conservation Institute to col-

laborate with the foundation and establish a timeline 

of paint systems. �is paper demonstrates how the 
nal 

treatment for �ree Brushstrokes was greatly a�ected by 

the new resources: interview transcripts, photographs, 

and numerous color reference swatches. 

Background

�e Getty’s �ree Brushstrokes was created in  

and was the second of an edition of two. (�e 
rst edi-

tion is owned by a private collector.) Fabricated out of 

aluminum sheet metal, the sections are painted with 

red, yellow, blue, white, and black coatings. It stands 

approximately  feet high and is installed directly on 

the ground using threaded rods that extend from the 

bottom of the base. �e sculpture was 
rst acquired by 

Ray Stark, a Los Angeles art collector, from Leo Castelli 

in  and was displayed at Stark’s home in Santa Ynez, 

California, until his death in . A�er the Getty 

Museum acquired the sculpture, it was installed on the 

entryway plaza of the Getty Research Institute at the 

Getty Center in . 

Making the Sculpture: From Concept to Paint

�e sculptural process in Lichtenstein’s studio involved 

many steps, passing through several assistants and 

employing fabricators to complete the work. �e idea 

for �ree Brushstrokes started as a quick pencil drawing 

with color notations. Lichtenstein also made a collage 

using Magna paint on paper. Tallix Fine Arts Foundry 

was contracted to re-create the work on a large scale out 

of welded aluminum. For this the studio made a small-

scale wooden maquette painted with Magna colors for 

Tallix to use as a model. Tallix would have sprayed the 

aluminum construction overall with an epoxy primer. 

DePasquale came to the foundry and brushed Imron 

polyurethane for all color 
elds. For the red, blue, 

and yellow he used a top layer of studio-mixed paint, 

combining Bocour Magna solvent-soluble acrylic art-

ists’ paints with polyurethane clear coat. Tallix would 
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studio-mixed paint system (
g. ). He painted a grid of 

colors onto primed aluminum, each color 
eld consist-

ing of Imron base coats, half of which were then brushed 

with the studio-mixed paints using an existing supply 

of Sikkens semi-gloss clear coat and MSA in the studio. 

Swatches for the later works painted in Awlgrip are in 

progress at Amaral Custom Fabrications. For the treat-

ment of �ree Brushstrokes, the aim was to re-create the 

surface using the  reference panel. 

Color Measurements

�e importance of capturing CIELAB values was an 

obvious means for communicating color in all aspects 

of the project, some of which have been published pre-

viously (Considine et al. ). A tristimulus handheld 

colorimeter was used to measure various references 

pertaining to the sculpture. A gloss meter was used to 

measure gloss units (GU) using three geometries at , 

, and  degrees. Both devices helped systematize and 

interpolate the di�erences between various color refer-

ences relating to the originality of the painted surface on 

�ree Brushstrokes.

Color measurements allow the di�erence in value 

for the color and gloss to be documented with greater 

accuracy. For the purpose of treatment documentation, 

a quanti
ed comparison between the inaccurate restora-

tion coating and the 
nal re-creation by DePasquale can 

be a valuable reference. �erefore measurements were 

to the Getty and hand paint the 
nal coats. �roughout 

the treatment, his technique and materials were exten-

sively documented.

Color References

Before embarking on the treatment, the primary task 

was to create target color swatches for the repainting. 

�e drawing, collage, maquette, and archives all served 

as reference materials in the form of writing or Magna 

paint; however, none of these can express the abso-

lute visual and optical properties of the studio-mixed 

top coats. 

�e Lichtenstein foundation had three other exist-

ing swatch references in , the earliest from a wall 

shelf with a range of mixed Magna or Mineral Spirit 

Acrylics (MSA) in glass jars labeled with color names as 

adopted by the artist’s studio (
g. ). At the foundation’s 

request, DePasquale made a booklet of sixty-one index 

cards to distribute to researchers, painted with Magna 

or MSA that represent the full range of colors found 

on Lichtenstein’s indoor paintings. Because these were 

more speci
c to the indoor painted surfaces, the Getty 

worked closely with the artist’s foundation and estate to 

create standard color references for �ree Brushstrokes 

and simultaneously for any other color found on his 

outdoor works. 

In  DePasquale created twelve color refer-

ences for the artist’s early outdoor works made with the 

Figure  Wall shelf in Lichtenstein’s studio, holding 

original labeled jars of MSA paint for each color used in 

�ree Brushstrokes. © Estate of Roy Lichtenstein. Photo by 

Julie Wolfe.
Figure  Lichtenstein’s studio assistant, James 

DePasquale, making a color reference standard for all 

colors used on the artist’s early outdoor sculptures having 

the MSA clear coat studio-mixed paint. © Estate of Roy 

Lichtenstein. Photo by Rachel Rivenc.
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(MSA) Conservation Paints. �e realistic solution was 

to look at the analysis of the paint layers and 
nd suit-

able modern equivalents, which are listed in table  

(Bouchard et al. ). 

Targeting References for Paint Replication

Using the equivalent modern-day products listed in 

table , the Getty prepared swatches for the base colors 

and a custom gloss for the clear coat to replicate the 

original appearance. �e coatings were formulated by a 

local DuPont paint distributor who color matched using 

a proprietary color management system and specialized 

colorimeter. �e colors were easily replicated with the 

Imron Industrial Strength (IIS) ultra low VOC poly-

urethane and the clear coat from that line (
g. ). �e 

estate, foundation, and curators approved their appear-

ance prior to the start of treatment.

Examination Before Treatment

�e sculpture was closely examined in the conserva-

tion lab. Paint was carefully excavated layer by layer 

to understand the stratigraphy on a larger scale and to 

double-check the layers from the cross sections used for 

the analysis. When the original paint layers for the red 

taken throughout treatment to monitor DePasquale’s 

observations in color and gloss. �ere is great use in 

collecting comparative measurements that should allow 

tolerance levels to be established for individual colors. 

As industrial coatings continue to change, the acceptable 

tolerance for Lichtenstein’s sculpture can be de
ned by 

the foundation, conservators, and curators with consis-

tency. �e data can also serve as a dependable safeguard 

for all color swatches in case of loss or damage. If they 

need to be re-created, the color values are dependable. 

Re-creating the Appearance 
of the Paint Standards

�ere are practical limitations to using original materi-

als from  in order to faithfully re-create the look 

of the original twenty-seven years later. �e industrial 

and 
ne art paint industries are frequently modifying 

chemical compositions to comply with regulations. In 

fact, few of the original products used by Lichtenstein 

could be legally obtained in the state of California. �e 

Bocour Magna range is no longer available—the prod-

uct was discontinued even in Lichtenstein’s lifetime—

but the artist adopted a similar product manufactured 

by Golden Artist Colors called Mineral Spirit Acrylics 

Table . Coatings used in  by Lichtenstein for Three Brushstrokes, and the modern-day equivalent  

used during the  Getty restoration.

Layers Original vs. Modern-Day Equivalent Comments

Primer Original: Sikkens (gray) epoxy

Restoration:

1. Corlar LV SG gray (amido amine cured epoxy technology, very high solids)

2. Corlar 2.1PR-P gray (amido amine modified polyamide epoxy technology, 

high solids)

A two-layer system was chosen 

because it would provide better 

corrosion resistance.

Base coat Original: Imron 5.0

Restoration: Imron Industrial Strength ultra low VOC polyurethane (styrene 

acrylic polyester urethane)

The current product does not 

have lead chromate pigments 

(Bouchard et al. 2011).

Studio-mixed top 

coat

Original: Magna (n-butyl methacrylate), Sikkens semi-gloss clear coat

Restoration: Golden MSA (n-butyl methacrylate), 

Imron Industrial Strength low VOC polyurethane (styrene acrylic polyester 

urethane)

MSA’s cadmium red medium is 

darker than Magna’s. Black was 

added to compensate.

Clear coat Original: Sikkens clear coat semi-gloss

Restoration: Imron Industrial Strength low VOC polyurethane clear coat (sty-

rene acrylic polyester urethane)

The product showed better com-

patibility, having the same line of 

products for all layers.
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The coatings on Three Brushstrokes were between  

and  micrometers thick, a challenge even for chemi-

cal paint strippers. Also, the lower layers containing 

lead chromates had to be carefully contained. More 

than five different proprietary products were tested on 

the surface. Of these, Peel Away , manufactured by 

Dumond, Inc., performed the most effectively. The time 

and quantity of chemical use was decreased by supple-

menting with carbon dioxide pellet blasting. Together 

the two techniques removed all paint after three work-

ing days. Still dusty and having some moderate surface 

debris left over from the final lead abatement rinse, the 

metal was cleaned overall with water at low pressure 

and immediately dried using cotton rags. Some of the 

porous seams were identified because they continued to 

weep water, and the sculpture was stored in a very dry 

and yellow sections were revealed, the color appeared 

faded and dull but still similar to the targeted reference 

swatches. Additionally, the process uncovered some 

of the original brushstrokes (
g. ). Excavations down 

to the original borders between color 
elds showed 

extreme overpainting by at least – millimeters in the 

restoration. �e last layer of primer was, as suspected, 

extremely thin. 

Paint Removal

When planning paint removal, the objective was to 

protect the fabricated surface, limit health risks, and 

comply with environmental regulations. Because of the 

hollow construction and welded seams, it was decided 

not to use any high-pressure blasting or air abrasives. 

Figure  Color swatches prepared by the author, replicat-

ing the original appearance of �ree Brushstrokes with 

modern-day equivalent materials. �e swatches were 

approved by the estate prior to the  Getty treatment. 

Photo by Julie Wolfe.

Figure  A section of the yellow color 
eld on �ree 

Brushstrokes, partially excavated to reveal the original 

paint layer underneath. © Estate of Roy Lichtenstein.
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climate room with high temperature and low relative 

humidity. The fully stripped fabrication can be seen in 

figure .

Considerations for Aluminum 
Surface Treatment

Even fully clean and dry, aluminum can be di�cult to 

paint because coatings do not adhere well to the alumi-

num oxide surface 
lm that naturally occurs upon expo-

sure to air. For best corrosion resistance, as much oxide 

should be removed as possible to allow the 
rst coating 

to bond. Oxides can build up instantaneously; there-

fore, conversion coatings were seriously considered for 

surface preparation. Industrial products based on silox-

ane technology have been developed to replace the toxic 

hexavalent chromium treatments that are now highly 

restricted. �ese act to convert the existing oxide to a 

stable 
lm that is more easily coated. �e decision was 

made to bypass the conversion treatments for numerous 

reasons that are beyond the scope of this paper. Instead, 

the surface was protected by choosing an appropriate 

primer with appropriate thickness.

Primer

�e industrial paint industry was able to advise on appro-

priate primers to protect the aluminum from corrosion. 

A two-layered system was used for �ree Brushstrokes, 

starting with the application of Corlar LV SG epoxy 

mastic. �is coating forms a 
lm on the surface that 

requires sanding overall prior to recoat. A secondary 

primer, Corlar ., was applied, having greater working 

properties, increased sealing, and a smoother sprayed 

surface that does not require sanding. Only a minor 

amount of 
ller was used a�er priming and was limited 

to pits that would be susceptible to corrosion. Weld lines 

and surface imperfections would have been visible origi-

nally, in contrast to Lichtenstein’s later works, which 

were heavily 
lled to hide the welds. 

Painting Color Fields

�e gray primer was given one base coat of white poly-

urethane as requested by DePasquale prior to his arrival 

at the Getty. �is white layer was not done originally, 

but because it would not a�ect the 
nal appearance, the 

compromise was acceptable. DePasquale explained that 

it is easier to paint over the color 
elds white than gray. 

Figure  �ree Brushstrokes a�er full stripping at the 

Getty. © Estate of Roy Lichtenstein.
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resentative also suggested trying a rolling additive; this 

did not appear to help and occasionally le� pinpoint-

sized crevices. DePasquale adapted his technique and 

became more comfortable with the IIS. He found it help-

ful to “tip” the brush loaded with polyurethane in pure 

thinner prior to brushing, another suggestion from the 

DuPont representative (McDiarmid, pers. comm. ). 

Two layers were applied for each color except white, 

which had already been sprayed, and the base coats were 


nished. 

A�er two coats of the IIS base colors, the red, blue, 

and yellow color 
elds were lightly sanded to dull the 

surface and make it easier to see the next application. 

�e studio-mixed top coat was started by mixing the 

MSA paints with a palette knife to the desired color. 

DePasquale compared the color to the swatch panel he 

made in . �e IIS clear coat was combined separately 

and thoroughly mixed before being added slowly to the 

MSA one tablespoon at a time (
g. ). �e  mixture was 

A�er this, all of the paint layers were brush applied by 

DePasquale, who spent seven days 
nishing the work. 

With a steady hand, he began by brushing the base coats 

(
g. ). �e order of color 
eld application was e�cient 

and strategic: yellow, red, then blue, followed by black, 

then white. �e sequence was repeated for all subse-

quent coats, allowing DePasquale to achieve sharp edges 

between the color 
elds. He moved from one color to 

the next without the aid of edge taping between color 


elds. He started all color 
elds by brushing the edges 


rst with a ½-inch �at brush on which he bent the fer-

rule approximately  degrees to make the edges easier 

to reach. He used a -inch Gold Taklon �at brush for the 

�at planes (
g. ). 

Polyurethane is notably di�cult to apply by brush 

because it cannot be brushed over repetitively, and with-

out proper application it can tear apart or form bubbles. 

In  DePasquale modi
ed the Imron . for better 

brush performance and reported modifying the ratio 

of hardener to resin for a more �uid consistency, not 

knowing that in doing so full cure of the parts could be 

compromised. �is modi
cation allowed him to brush 

on the Imron in di�erent directions and then go over the 

area in slow, even strokes for smoothing. �e IIS, how-

ever, was mixed to the manufacturer’s speci
cation with 

 percent thinner, and the consistency was viscous and 

tended to break apart while brushing—called “tearing” 

in the paint industry—so the mixture was thinned to  

percent, which was an improvement. �e DuPont rep-

Figure  DePasquale applying the 
rst layers of Imron 

Industrial Strength (IIS) base coat. © Estate of Roy 

Lichtenstein. Photo by Julie Wolfe.

Figure  DePasquale applying a top coat of MSA clear 

coat in the blue color 
eld using a Gold Taklon �at brush. 

�e IIS base coat is still visible on the bottom. © Estate of 

Roy Lichtenstein. Photo by Julie Wolfe.
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red, yellow, and blue top coats. A standard mixture of 

semi-gloss was added to the custom mixture to bump 

up the gloss slightly. Lingering questions will be clari-


ed later; for example, why would the gloss of the MSA 

clear coat—which, a�er two coats, ranged from  to  

GU—matter when the plan was to spray the custom clear 

coat overall? �e gloss range for the same three colors 

on the  color reference panel is between  and  

GU (Wolfe ). Technically, the 
nal clear coat would 

bring the color 
elds to the same gloss level, as they did 

according to the 
nal measurements of the 
nished res-

toration, shown in table . It is likely the saturation for 

each individual color would be enhanced when the 
nal 

clear coat was applied.

Documentation

�e process of restoring �ree Brushstrokes to its original 

appearance has been extensively documented in order 

to broaden awareness of the complex considerations in 

the care and maintenance of outdoor painted works, 

even beyond the numerous works of Roy Lichtenstein. 

Already described are the numerous color measure-

ments needed to capture any and all shi�s in color and 

gloss (Phenix and Wolfe ; Wolfe a, b). �e 

Getty Conservation Institute (GCI) made video record-

ings throughout the treatment, which were included in 

the GCI educational video Outdoor Painted Sculpture 

(). A time-lapse sequence was made by mount-

ing a camera in the spray room, which condensed the 

repainting steps from twelve days of work to just over 

two minutes (Abraham ). Pages of interview tran-

scripts document every aspect of the artist’s sculptural 

technique for outdoor sculpture (DePasquale , , 

; Cowart, pers. comm. ; Amaral, pers. comm. 

). �e most rewarding result of the collaboration 

stirred constantly using a palette knife. For the treat-

ment records, each mixture was brushed onto Mylar. 

It was signi
cant to note how translucent the 
lm was 

compared with the IIS, particularly the blue. �e trans-

lucency explained more clearly the studio’s rationale for 

adding the Imron base coat underneath, making the top 

coat clearly a color-correcting glaze. Figure  shows the 

di�erence in the base and top coat with the MSA clear 

layer being applied. 

Numerous modi
cations were made to the level of 

gloss for the IIS clear coat that was added to the MSA. 

�e original intention was to use the custom blend of 

: satin and semi-gloss that was about  GU when 

brushed on Mylar and gave a 
nal gloss level of  GU 

when sprayed over the glossy IIS black base coat. Full 

discussion of di�erences to the paint swatches will 

be discussed in a future publication, but in general 

DePasquale found the custom blend too matte for the 

Figure  �e MSA is mixed with the IIS clear coat to 

make the top glaze for the blue color 
eld. © Estate of 

Roy Lichtenstein. Photo by Julie Wolfe.

Table . Color and gloss measurements after the  treatment of the Getty’s Three Brushstrokes.

Measured Object/Location L*(SCI) a*(SCI) b*(SCI) GU ° GU ° GU °

Cadmium red medium 38.85 41.70 21.91 7.1 42.5 72.2

Light yellow 93.13 -6.39 35.72 7.4 40.6 71.9

Ultra blue 35.03 16.22 -47.39 7.4 41.5 67.5

White 95.04 -0.70 3.45 8.9 46.4 76.9

Black 24.83 -0.04 -0.79 8.6 44.8 76.7
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made for a speci
c location, and the scale of the work 

was small compared to the artist’s later works, indoor 

 exhibition was deemed a reasonable display option. �ree 

Brushstrokes transformed into a rare example, having an 

original appearance of an early paint system, and it was 

decided to move the sculpture indoors to the lobby of the 

Getty Trust building, where it would be better protected 

from the environment (
g. ). When we are no longer 

able to rely on the visual memory of Lichtenstein’s assis-

tants, �ree Brushstrokes remains a document capturing 

an important aspect of the artist’s legacy.
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Conclusion

�e process of restoring �ree Brushstrokes to its origi-

nal appearance demonstrated a successful case study 

that we hope will inspire the conservation profession 

and broaden awareness of considerations in the care and 

maintenance of outdoor painted works. �e issues faced 

with �ree Brushstrokes are not uncommon regarding 

outdoor painted works, and the extremes of an outdoor 

environment will deteriorate even the most durable 

paint systems. Conservators have to address the ethical 

challenges in ongoing maintenance, which predictably 

demand repainting to protect metal fabrications. 

In �ree Brushstrokes, the di�erence between the 

painted surface before and a�er treatment is substan-

tial (
gs. , ). �e sculpture was moved indoors to 

help preserve the coating. As the sculpture was never 

Figure  Detail of �ree Brushstrokes 

in , prior to treatment, showing the 

incorrect color of a restoration paint. 

© Estate of Roy Lichtenstein.

Figure  �e same location on �ree 

Brushstrokes as seen in 
g. , a�er 

repainting in . �e original paint 

appearance in color and gloss has been 

corrected. © Estate of Roy Lichtenstein.

Figure  �ree Brushstrokes in , rein-

stalled at the Getty Trust building a�er 

treatment was completed.  

© Estate of Roy Lichtenstein.
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Size  brush: Royal White Taklon Shader 

Brush R

DuPont Performance Coatings, Wilmington, DE ; 

-- 

First coat primer: Corlar LV SG (LF-P) cirrus 

gray base mixed in a : ratio with Corlar FG- 

activator. �e mixture was diluted % using 

DuPont T- thinner for spray application. When 

dry, it was sanded overall.

Second coat primer: Corlar .PR-P (- ANSI 

 grey) mixed : with Corlar FG- activator 

and thinned % using T- for spray application.

Base coats: Imron Industrial Strength ultra low 

VOC polyurethane (high gloss) custom formu-

lation. �e enamel was mixed : with T-A 

activator and thinned % using M thinner for 

spray application.

Clear coat: Imron Industrial Strength ultra low 

VOC polyurethane, custom gloss (: satin:semi-

gloss) mixed : with T-A activator and thinned 

% using M thinner.

Mineral Spirit-borne Acrylic (MSA), Golden 

Artist Colors,  Bell Rd., New Berlin, NY ; 

--

Peel Away  (dibasic ester, N-Methyl--pyrrolidone), 

Dumond Chemicals, Inc.,  General Warren Blvd., Ste. 

, Malvern, PA ; -- 
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Conservation of Christo’s 56 barrels:  
A Basis for Future Decision Making 

Abstract: �is article presents the initial investigation 

that has led to decisions regarding the conservation of 

 barrels (�rst version, ; second version, ) by 

Christo in the Kröller-Müller Museum. Up to this point 

the investigation has concentrated on research of the 

archival material as well as a provisional assessment of 

the current condition of the artwork. �e complex treat-

ment history of this outdoor painted sculpture has pro-

vided the basis for future conservation decision making. 

In a wider context, this research has revealed information 

on past common maintenance practice of outdoor sculp-

ture in a museum environment and underlined the neces-

sity of documenting all interventions and motivation.

Introduction

�e collection of the Kröller-Müller Museum (KMM), 

Otterlo, the Netherlands, currently contains about 

twenty outdoor painted sculptures dating from the 

s to the present. Eleven are currently on permanent 

display in a unique location in the museum’s sculpture 

garden. �e majority of these are made of painted steel, 

including Trowel () by Claes Oldenburg, K-piece 

() by Mark Di Suvero, and  barrels (/) by 

Christo. All of these works have speci
c conservation 

issues depending on their construction, the materials 

they are made of, the impact of visitors on the works, 

and their location. Long-term exposure to the outdoor 

environment has resulted in the degradation of the con-

struction materials and paint layers. Most of these art-

works have already undergone maintenance in the past, 

Susanne Kensche

sometimes before entering the collection. On a few occa-

sions they are exhibited indoors. 

Today, when a conservator examines a work in 

order to make a decision about a new maintenance strat-

egy, it is sometimes di�cult to interpret what has been 

done in the past. Repainted surfaces o�en involve sev-

eral paint layers in di�erent shades, together with partly 

reconstructed or exchanged materials. All past interven-

tions in�uence decisions regarding new maintenance 

strategies and must be taken into account. Knowledge 

about the treatment history is essential to be able to 

evaluate the changes from today’s point of view. 

 barrels is a good example of how complex the 

history of an outdoor painted sculpture can be. Since its 

creation in , several invasive alterations have been 

undertaken. �e 
rst version, titled  barrels, project 

for Bergeyk (), made of old reused barrels, is no lon-

ger extant. For the KMM Christo made a second version 

in ,  barrels, project for Kröller-Müller Museum, 

using new barrels. �e work was entirely repainted in 

 a�er corrosion of the steel and damage to the paint 

layers was found; some of the barrels also were replaced. 

�e past twenty-four years of exposure to outdoor 

conditions have clearly again le� their mark on the work, 

and it is in urgent need of a new treatment. Looking to 

its treatment history, conservators are faced with the 

following questions: How far must the former approach 

of simply repainting and exchanging materials be fol-

lowed? Do these far-reaching measures con�ict with the 

artists’ intention and conservation ethics? 

In order to develop a well-considered plan on 

how ultimately to deal with this work and interpret the 
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of six of the large blue barrels were possibly added by 

Christo. �e barrels were delivered by Janus, and  bar-

rels, project for Bergeyk was 
rst installed in April  at 

a temporary exhibition in front of the Van Abbemuseum 

(
g. ). A few weeks later the barrels were transported 

to the Vissers’ garden in Bergeyk and set up on a con-

crete base amid tall trees, a location chosen by Christo 

and the Vissers (
g. ). In the years that followed, more 

rust appeared on the work. Neighbors appealed to the 

municipal council to have “that junk-heap” removed 

(Bosch , ). 

In , a�er consulting Christo, Martin Visser 

o�ered the piece to the KMM under the condition that 

the museum would transport and restore the work. Rudi 

Oxenaar, director of the KMM at the time, accepted 

the o�er, but in the 
nal stages of negotiation restora-

tion was declared pointless. �e lids of the barrels had 

completely rusted away, and the artwork’s entire struc-

ture was unstable. Together with Christo it was decided 

to replace all the barrels with new ones, thus creating 

a completely new version for the KMM. In a letter to 

Visser, Oxenaar supposes “that the original version…

alterations, the KMM’s archival material was studied 

intensively and the condition of the work was inspected. 

�is has made it possible to formulate initial conclu-

sions. �e treatment options that lie between restoration 

and reconstruction will now be examined. Research is 

ongoing and no 
nal decisions have been made. More 

in-depth materials testing has to be carried out, and 

consultation with Christo and those involved in the con-

struction and treatment of the artwork is planned for 

the future.

Case Study: 56 barrels

Since  Christo and his wife and creative partner, 

Jeanne-Claude, have created works using oil bar-

rels. Barrels proved to be suitable working material 

because of their sculptural effect and low cost, and 

they soon became a dominant factor in the artists’ 

oeuvre (Christo and Jeanne-Claude ). The sec-

ond repainted version of  barrels is, until now, the 

only outdoor project with barrels directly chosen by 

Christo that still exists and one of the last works in 

which he stacked barrels to form columns (Joosten 

). It is also the only realized outdoor sculpture that 

he intended to be permanent from its initial concept. 

For this reason its history is also relevant for the other 

works that no longer exist. 

�e First Version:  barrels, project for  

Bergeyk ()

In  the Dutch collectors Martin and Mia Visser 

wrote to Christo asking him to make a large barrel 

structure for their garden in Bergeyk, like the one he had 

shown at Galerie J in Paris. Christo responded enthu-

siastically and sent some documentation. �e plans 

were settled when the artist visited the Vissers in the 

Netherlands in  to prepare an exhibition (Bosch 

, ). �e following year he made several study 

drawings that helped him approach the 
nal form of the 

stacked barrel structure. 

Christo worked in collaboration with the Dutch 

oil drum company Janus Vaten B.V. in Gorinchem. He 

visited the company’s site several times during his stay 

in the Netherlands to draw inspiration and select the 

barrels. He chose old reused drums, a few of which had 

trade names visible. �e colors were more or less faded, 

and the barrels were already a�ected by corrosion and 

deformations. White stripes painted around the middle 

Figure  Temporary location of the 
rst version of  

barrels, project for Bergeyk, installed in front of the Van 

Abbemuseum, . Courtesy of the artist. Photo: Foto 

van den Bichelaer. Archive KMM.
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was fabricated strictly adhering to Christo’s speci
ca-

tions. �is time the barrels would be made of durable 

materials, with consideration for long-term conserva-

tion of the artwork by the artist and the museum. 

Together with Oxenaar, Christo chose a new loca-

tion, in the sculpture garden behind the new entrance 

of the museum in direct relation to the architecture of 

Wim Quist—“a lovely clearing in the woods, with a high 

awning of foliage above it” (Joosten , unpaginated). 

�e work was 
nally installed in , at the same time 

the new museum wing was 
nished. Christo dedicated 

this version of  barrels to the memory of Mia Visser, 

who had died shortly before the work was completed. 

A�er the installation, Christo made in situ four color 

drawings and collages of the new version, which relate 

the sculpture to its new environment (
g. ).

will be destroyed as soon as the new version is a fact.” 

�is was 
nally carried out in , when the museum’s 

technical sta� brought the barrels to a scrap-iron dealer. 

Keeping the old barrels as “document” was not an issue 

at the time.

�e Second Version:  barrels, project for Kröller-

Müller Museum ()

In  Christo made four situation sketches (East, 

South, West, North) for the planned new version of  

barrels. Each would be certi
ed for installation at the 

KMM and the indicated color scheme should be fol-

lowed (
g. ). �is version was nearly identical to the 


rst. �e barrels again came from Janus Vaten. Several 

consultations took place between the museum, the art-

ist, and the barrel company. �e entirely new version 

Figure  �e 
rst version of  barrels, project for Bergeyk, 

installed in Martin and Mia Visser’s garden in Bergeyk, ca. 

–. Courtesy of the artist. Archive KMM.

Figure  Christo, certi
cate (East side) with color speci-


cations for the second version of  barrels, project for 

Kröller-Müller Museum, . Sign./date: b.r. Christo . 

Inscription: b.l. For Kröller-Müller Museum Installation. 

Pencil on paper, . ×  cm, KM ., collection 

KMM. Courtesy of the artist.
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�ere are monochrome as well as polychrome bar-

rels in the work. �e paint layers were generally sprayed 

on, while the stripes of white paint around the middle of 

six of the large barrels were applied with a wide brush on 

top of the blue surface, probably by Janus Vaten. On one 

of the four certi
cates, Christo speci
ed the width of the 

white stripes to be  centimeters and the width of the red 

stripes around top and bottom of the large blue barrels 

to be  centimeters (see 
g. ). It is not certain if these 

dimensions were exactly followed, but old photographs 

clearly show the white stripes as narrower than the red 

ones. �is seems to be an important visual factor. Old 

photographs cannot reveal whether the red stripes origi-

nally had a sharp edge or whether the transition from red 

to blue was smooth. 

Finally, the 
�y-six barrels were stacked in 
ve 

levels on a concrete base of about . × . meters with 

a total height of approximately . meters (
g. ). As the 

�e invoice from Janus Vaten for the production 

of the second version provides technical information 

on materials used and production time. �e 
�y-six 

barrels were newly made in three di�erent sizes ( L, 

 L, and  L) from galvanized steel plates. �e small 

and medium barrels are more common, whereas the 

large -liter barrels were a special production. �ese 

large barrels have two rings that are welded on and orig-

inally enabled the heavy barrels to be rolled over the 

ground. Initial research suggests they are no longer 

produced. Janus’s documentation stated that the barrels 

were coated with two layers: “a primer and paint also 

used in the automobile industry, all in the colours speci-


ed by Christo.” Unfortunately no descriptions were 

given as to composition, brand names, or RAL numbers. 

�e invoice provides only a general indication of the 

quantity of paint used ( kg primer,  kg lacquer, and 

thinner). 

Figure  Christo, drawing of the second version of  bar-

rels, a�er the installation in the sculpture garden, . 

Sign./date: b.l. Christo . Inscription: b.m.  Barrels (Oil 

drums stacked— × cm dia,  × cm dia) Project For 

Rijksmuseum Kröller Müller, In Memory of Mia Visser. Collage 

on paper, . × . cm, KM ., collection KMM. 

Figure  Christo, second version of  barrels, during 

installation in KMM sculpture garden in , before 

treatment. Painted steel,  ×  ×  cm, KM .. 

Courtesy of the artist. Archive KMM.
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�e treatment was carried out in winter –. In May 

 photos of the repainted and restacked artwork were 

sent to Christo, who was informed that “the restoration 

was complete and the work shines in its renewed splen-

dour” (
g. ). Jeanne-Claude answered that they were 

happy that “the barrel structure looks healthy again.”

A memorandum from Van Leer states that dur-

ing the treatment “some drums were replaced by new 

ones,… all were galvanized and repainted in the origi-

nal colours and the connection elements were renewed” 

(
g. ). However, it was not indicated whether all the 

barrels had been completely repainted and which ones 

had been exchanged. By comparing old photographs 

from before and a�er treatment and through visual 

observation of the barrels themselves, it can be assumed 

that at least the top barrel and most likely all the large 

blue barrels are originally from . Old paint layers 

were apparently sanded to a certain degree prior to the 

work had to be installed during a very busy period, there 

was not enough time to build a proper foundation, and 

the base was more or less directly placed on the ground.

Maintenance of 56 barrels 

From  to  the sculpture was regularly cleaned 

by KMM technical sta� using water under unspeci
ed 

high pressure. In winter the work was apparently cov-

ered with plastic. Over the years new damages appeared. 

Photographs taken in the late s show serious cor-

rosion on metal parts and large areas of damage in the 

paint layers, which also may have been caused by using 

water at too high a pressure. 

In  Christo was asked by then KMM curator 

Marianne Brouwer whether the museum might accept 

the o�er of the Dutch barrel company Van Leer Packaging 

to “restore” the piece at the company's own expense.  

Figure  Detail of  barrels during a test installation, 

. �e 
nal coating was carried out a�er the connec-

tion points were welded to the lids. �e orange on the 

barrel pictured is a lighter shade than prior to the 
nal 

coat. Courtesy of the artist. Archive KMM.

Figure   barrels in , a�er treatment. Courtesy of 

the artist. Archive KMM.
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Apparently there is no proper foundation, resulting in 

drainage problems. 

Rust is forming on the lids of the barrels, in the 

caps, and especially where the rings are connected to 

the large barrels (
g. ). Some areas show signi
cant 

mechanical damage, such as small deformations all over 

the barrels as well as deep scratches running through 

the paint layers and causing losses (
g. ). �e upper-

most paint layer on the orange barrels is �aking and has 

almost completely lost its shine (
g. ). Other colors 

may have faded.

Until now, only the outer barrels of the structure 

have been inspected. In order to properly assess the con-

dition of the eight inner barrels, the entire work will 

have to be disassembled. �e condition of the inner bar-

rels may be dramatically worse due to moisture and soil 

trapped between the structures (
g. ). 

 barrels must be treated due to its poor con-

dition. Conservators are faced with serious issues. 

How can conservators make use of the many techni-

cal possibilities while still taking into account the art-

ist’s intentions? Does the 
rst version of  barrels have 

signi
cance in the decision-making process? What is 

the intended appearance of the artwork? Did the  

repainting follow closely enough the certi
cates and the 

“original look”?

�e timeline on page  provides an overview of 

the chronology of  barrels and the alterations it has 

undergone since . 

repainting process. In general the new paint layers 

again were sprayed onto the barrels and the white stripes 

applied with a brush over the top. 

A comparison of photographs of the artwork from 

 and a�er treatment in  reveal di�erences in 

appearance, which are mainly noticeable in the paint 

layers of the large barrels. �e repainted  version 

may even look more “perfect” than the  version, the 

white stripes for instance being more precisely applied. 

�e red and white stripes are almost equal in scale, 

with some red stripes being narrower than the white 

ones. �is is an important di�erence to the indicated 

 measurements on the certi
cates and the  version. 

�e red stripes were sprayed onto the large blue barrels 

such that 
ne color drops made the transition between 

red and blue very smooth. Color shades also may be 

slightly di�erent to . For example, underlying paint 

layers, which are visible in damaged areas of the present 

surface paint, are showing darker red. On some of the 

large barrels, di�erences in level and glossiness of the 

paint layers suggest that the edge of the red stripe indeed 

was wider and had a sharp edge in  (
g. ). 

Current Condition 

�e concrete base of  barrels is cracked in several 

places and, as a result, the middle section of the work 

is caving in slightly. �is has caused the barrels to 

lean awkwardly against one another and shi� slightly. 

Figure  Detail of large blue barrel, showing underlying 

red paint layer and horizontal line indicating level di�er-

ence. Photo: Susanne Kensche, .

Figure  Detail of large blue barrel, showing corrosion at 

the rings. Photo: Susanne Kensche, .
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and destroy the old one may be considered drastic. �e 

appearance and perception of the 
rst and the second 

versions are certainly very di�erent. However, none of 

the documents in the museum archive mentions resto-

ration or preservation of the 
rst version as a realistic 

option, and the decision took place with mutual agree-

ment of all parties. 

It may be stated that through the donation the art-

work had a chance to survive and have a new life. An ini-

tial conclusion could be that the intention or authenticity 

of the work is less about the original material and the bar-

rels being old or new. �e fact that Christo was involved 

in the decision making and personally supervised the 

production of the new version supports this point. �e 

treatment history of the second version shows again that 

exchanging and repainting the barrels did not seem to go 

against the artist’s intentions. What seems to be impor-

tant for the work is, for instance, the speci
c color pattern 

and the size and shape of the barrels used, a factor valid 

for both the 
rst and second versions. �e work is also 

related to its environment in a certain way: both times the 

artist selected a location among tall deciduous trees. �e 

relation of the second version to the architecture of Wim 

Quist and the dedication to Mia Visser makes the work 

unique and hence “original” to the KMM. 

�e conclusion for a new conservation treatment is 

that conservators must refer to the visual appearance of 

the artwork in . �e barrels and paint layers should 

not look used and rusty, as they were brand new in 

. �at means that corrosion and �aking paint layers, 

Factors in the Decision-Making Process

In the case of  barrels, the terms original, a version, 

a reconstruction, and a remake are not easy to de
ne. 

From today’s perspective—at least for conservators—the 

decision to create a completely new version of the work 

Figure  Detail showing damaged paint layer. Photo: 

Susanne Kensche, .

Figure  Damages to paint layer on the orange barrels. 

Photo: Susanne Kensche, .

Figure  Condition of  barrels in . Photo: 

Susanne Kensche, .
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should even investigate the possibility of remaking this 

special barrel form.

Damages in the paint layers, such as scratches 

and losses, are potential areas for new corrosion, and 

together with the �aking upper paint layers of mainly 

the orange barrels, they disturb the perception of the 

color pattern. However, the overall condition of the 

paint layers on the large barrels seems rather stable, and 

losses are clear. It may be possible to treat the corrosion, 

perform 
llings where necessary, and locally retouch 

them. Also, most of the damages in the paint layers of 

the smaller barrels can be treated locally. Although a 

retouching may be a technical and aesthetical challenge, 

more than  percent of a twenty-three-year-old paint 

layer could be preserved as such. 

What is problematic are the orange barrels. 

Besides the fact that a third of the upper paint layer is 

gone, the surface of these barrels is matte and not shiny 

as on the other ones. These probably will have to be 

repainted, and the task would be to find the right color 

which may have been acceptable for the 
rst version, are 

now disturbing the perception of the color pattern. Does 

that mean that exchanging corroded barrels and entirely 

repainting them is the only option? Or does the value 

of the original material gain more importance with a 

distance of thirty-seven years between the making of the 

second version? Is a certain patina acceptable, or should 

the work always look shiny and new? 

Conservation Options

�e following approaches may be possible for conserva-

tion of  barrels. A new concrete base with a su�cient 

foundation will be necessary to provide a stable basis for 

the barrels. Corrosion is the most serious problem, and 

the barrels must be treated urgently; however, their cur-

rent condition—at least that of the visible barrels—does 

not rationalize an exchange. As mentioned earlier, the 

large barrels with the metal rings are most likely no lon-

ger available. Perhaps with a look toward the future, one 

Background and treatment history of  barrels (/), collection Kröller-Müller Museum. 

1968

First installation at Van Abbe-

museum (without base)

Observation

of damages

Second installation at  

Bergeyk, –

Situation at KMM. Collage 

by Christo

Research in

treatment 

history and 

conservation

optionsTreatment

by Van Leer

Observation

of damages

Donation from Collection

Visser to the KMM

Destruction of

the first version

Reconstruction 

and installation 

at KMM

1975 1985 1989 1990 2000 2013
1977

 First version, Project for Bergeyk  Second version, Project for Kröller-Müller Museum       Repainted
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prehensive examination is necessary. Choosing new, 

long-lasting materials and protective layers will require 

more research. Further materials testing (such as cross 

sections to enable analysis of paint samples) could reveal 

information about the composition of the (original) 

paint. However, before any major action takes place, 

now seems to be the right moment to contact Christo 

himself to possibly adjust or disprove the 
ndings thus 

far. An interview with the artist would provide 
rsthand 

information on past decision making and shed light 

on the limits and possibilities of a new restoration or 

reconstruction. 

Notes

  . Christo Vladimirov Javache� (b. ) and 

his wife, Jeanne-Claude, born Jeanne-Claude 

Denat de Guillebon (–), worked 

together on their projects beginning in the 

late s. By naming Christo throughout 

this article I am referring to both artists.

  . �e artwork the Vissers were referring to was 

Wall of Oil Barrels (), a wall of reused 

barrels that divided the exhibition room 

of Galerie J. �e Vissers met Christo and 

Jeanne-Claude in  and became long-

time friends. �ey had acquired works from 

Christo (including Empaquetages) previously. 

  . R. W. D. Oxenaar, KMM director, letter to 

Martin Visser, November , , archive 

KMM. Prior to this donation, smaller works 

of Christo had already entered the museum 

collection. Since the s, the KMM has 

acquired on a regular basis artworks from the 

Vissers’ private collection. Today the museum 

owns about four hundred works of di�erent 

artists from the s to the s, which 

form an important part of the collection. 

  . Steven van Beek, head of technical depart-

ment, interview with the author, October , 

. 

  . R. W. D. Oxenaar, letter to Martin Visser, 

January , , archive KMM. Several more 

letters between the museum, the collectors, 

and Janus Vaten document the decision 

making.

shade and gloss to stay in harmony with the entire color 

scheme. 

However, further investigation is called for if the 

 repainting does not align with the artist’s concept, 

for example the performance of the white and red stripes 

on the blue barrels. If that is the case, these paint layers 

may need to be reconstructed.  barrels is more or less 

a polychrome artwork; the challenge of reconstructive 

repainting in this type of work is much greater than with 

monochrome painted sculptures, where it may be more 

easily accomplished. 

Conclusion

For this research, the KMM archive provided a treasure 

of information that yielded insight into how decisions 

were made in the past and made it possible to extract 

subtle intentions. �e treatment history of  barrels 

is comparable to that of other outdoor painted sculp-

tures in the museum’s collection. Research has revealed 

that partial or complete repainting appears to have been 

common practice in the past and generally was carried 

out in intervals of eight to 
�een years with the aim 

of bringing the work back to a “perfect” condition. It 

was only in the late s that the KMM established a 

permanent position for a conservator of sculpture and 

modern art. Until that time, decisions about treatments 

were made by the director or the curator working with 

the artist or collector and, where relevant, the museum 

technical sta�. �e large barrels might have been treated 

locally in , but this was not an issue at that time. 

With a distance of decades, the value of original mate-

rials can increase because they are no longer easily 

obtained. 

�e research underlined the importance of good 

documentation of all past maintenance, treatments, and 

any former changes. While the recording of the restora-

tion is a crucial point, the information about decision 

making is a key factor for an interpretation of the cur-

rent state and the signi
cance of alterations made. It is 

di�cult to generalize whether exchange and repaint is 

against conservation ethics if these measures clearly are 

not contradictory to the concept of an artist. �erefore 

it remains necessary to look carefully at the individual 

history of each artwork.

As noted earlier, in order to decide how this 

complex work is ultimately to be treated, a more com-
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information about the original paint was 

exchanged, although it is questionable if the 

original colors were available a�er thirteen 

years.

. Steven van Beek, interview with the author, 

October , . At areas of corrosion the 

sanding down was carried out with caution 

and was stopped at a certain point to avoid 

further damage. �e fact that the large bar-

rels were di�cult to replace already had been 

determined.

. It is also apparent that the former blue barrel, 

for example, appears to have been sprayed 

gray, and vice versa.

. Here the adhesion between layers is insuf-


cient. �is damage may have been exacer-

bated by the use of excessively high-pressure 

water when the work was cleaned in the past. 

. Promising results on this issue are given 

in Nikki van Basten’s MA thesis and 

 article, “Retouching Monochrome Painted 

Metal Outdoor Sculptures: Tests for 

Claes Oldenburg’s Trowel,” University of 

Amsterdam, .
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  . Steven van Beek, interview with the author, 

October , . 

  . Not all colors in the drawings are identical to 

the actual colors used; this can be interpreted 

as artistic freedom.

  . Invoice, Janus Vaten B.V. to KMM, December 

, , archive KMM. �e time needed to 

produce the barrels was estimated to be  

hours of labor; spraying the paint would cost 

 hours of labor and mounting on-site  

hours of labor. �e barrels’ total weight is 

approximately  tons.

  . Steven van Beek, interview with the author, 

April . 

. A  kg paint can of yellow lacquer with the 

sticker “Janus Vaten B.V.” is present in the 

museum. Further investigation may deter-

mine whether this paint was used on the 

artwork in  and/or in  and could 

yield important information about the paint 

composition.

. Steven van Beek, interview with the author, 

October , . 

. Marianne Brouwer, KMM curator, letter to 

Christo, October , , archive KMM. 

Although no written answer is present in the 

archive, no maintenance was undertaken 

without the permission of Christo. 

. Jeanne-Claude, letter to M. Brouwer, May , 

, archive KMM. Although the “restora-

tion” was apparently acknowledged by the 

artist, it is not known if Christo saw it in 

person. 

. Van Leer Packaging Company, letter to M. 

Brouwer, March , , archive KMM. Van 

Leer Packaging had a good working rela-

tionship with Janus Vaten B.V. According 

to Steven van Beek, the paint was specially 

mixed for the artwork. It is possible that 
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Chapter title

Preserving Artistic Style and Authentic 
Appearance in Hand-Painted Outdoor Sculptures

Abstract: Recoating of outdoor sculptures may become 

inevitable. If parameters such as color and gloss are 

known, it is possible to recoat a sculpture according to 

the artist’s intent. Hand-painted sculptures present an 

additional concern. Lifesaver Fountain, by Niki de Saint-

Phalle, is an example of the decision making and techni-

cal execution involved in a minor intervening treatment. 

Hand-painted works such as the walkable sculpture Jardin 

d’émail, by Jean Dubu�et, however, may also require a 

full repaint. A�er several such repaints, knowledge of the 

artist’s approach and desires may become lost. Research 

on Dubu�et’s painting technique will be presented in this 

paper, as well as how the characteristic appearance of 

hand-painted artworks may be maintained.

Introduction

Conservators generally accept that recoating paint 

layers on an outdoor painted sculpture is inevitable 

because of the environment to which they are exposed. 

If parameters such as color, gloss, and application tech-

nique are known for the sculpture, it is o�en possible 

to recoat according to the artist’s intent. Recoating of 

monochrome surfaces with the appropriate industrial 

coating is a reasonably straightforward philosophy to 

follow, but what about hand-painted sculptures? Hand-

painted sculptures show a unique artistic style. �e sur-

faces are designed with 
ne or broad brushstrokes. �e 

application of paint is sometimes opaque or translucent 

and may show smooth or rough edges—speci
c char-

acteristics that may be di�cult to imitate. With this in 

Frederike Breder

mind, how much deviation from the artist’s hand should 

be tolerated? �e two case studies discussed here involve 

hand-painted sculptures by Niki de Saint-Phalle and 

Jean Dubu�et.

Restoring Lifesaver Fountain 

In  Lifesaver Fountain, by Niki de Saint-Phalle 

(–), was restored by Restaurierungsatelier “Die 

Schmiede” GmbH. �e sculpture dates from ; its 

dimensions are . meters high by  meters wide by 

. meters deep (Brockhaus ; Niki Charitable Art 

Foundation –). �e production was carried out 

by Haligon, a French company with which Saint-Phalle 

o�en worked. Even though the enlargement of the art-

ist’s model was realized by assistants, Saint-Phalle was 

actively involved in the process and was in control of 

the results.

�e fountain is located in a public plaza in 

Duisburg, Germany (
gs. , ), and had incurred serious 

structural problems. �e focus of the restoration project 

was on strengthening the inner structure. It was clear 

from the beginning, however, that the painted surface 

also needed treatment. As it is a fountain, the paint layer 

is highly stressed by chlorinated water and lime scale. 

�e surfaces showed cracks and �aking paint. In the case 

of three other sculptures by Saint-Phalle in Germany, 

the paint layer of each had been removed completely. An 

additional layer of glass 
ber and resin was then applied, 

and a complete repaint of the sculptures was carried out 

by a company specializing in the production of 
ber 

plastic composites (Herbst ). With this in mind, 
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which was the appropriate path for Lifesaver Fountain: 

retouching or repainting?

Lifesaver Fountain had never before been restored, 

and a�er 
�een years its condition was good enough to 

preserve the original paint. It is much easier to retouch 

a colorful paint layer than a monochrome coated sur-

face. �e conservators were able to convince Duisburg 

city o�cials to save the original paint layer, particularly 

because consolidation and retouching would not incur 

higher costs than repainting.

Approach to Treatment for Lifesaver Fountain

In developing a plan for durable restoration of the paint, 

the 
rst step was the analysis of binding mediums, 
ll-

ers, and pigments in order to determine which materials 

were originally used. �is would help avoid retouchings 

that eventually would become visible because of di�er-

ent aging.

First, the surface was cleaned with water and a 

neutral cleaning agent, which removed calcium deposits 

Figure  Niki de Saint-Phalle, Lifesaver Fountain, . 

Duisburg. ©  Niki Charitable Art Foundation. All rights 

reserved / ARS, NY / ADAGP, Paris. Photo: Werner Lüken, . 

Figure  Detail of paint layer on Lifesaver Fountain, 

showing visible brushstrokes. Photo: Frederike Breder / 

Restaurierungsatelier “Die Schmiede” GmbH, .

with  percent citric acid. A secondary cleaning with 

only water followed (
g. ). Consolidation of the paint 

layer was carried out using a stable, clear, easy-to-use 

one-component polyurethane (
g. ). Losses were 
lled 

using a two-component acrylic 
ller, which was not easy 

to 
nd in white because most 
llers—such as those used 

in automotive painting—are gray; the surfaces were then 

smoothed with a micro-grinding machine (
g. ). 

�e paint for retouching was mixed with a one-

component acrylic lacquer and pigments. Whereas the 

original clear coat consisted of acrylic, it was decided 

to use a two-component polyurethane, as it lasts lon-

ger under the given conditions: mechanic and chemical 

stress caused by fountain water runo� and people climb-

ing on the lower parts of the sculpture. Polyurethane 

clear coats show resistance to chemical, water, and yel-

lowing and are mainly used to meet the highest require-

ments in terms of durability if the use of thermosetting 

coatings is not possible (Brock ). Finally, it was pos-

sible to save the original paint layer with durable conser-

vation materials. 

Restoration was completed in  (
g. ). Apart 

from the materials used, the surface of Lifesaver 

Fountain was treated with methods known from paint-

ing conservation. But what if a conservation treatment 

is no longer applicable because the condition of the 

artwork is much worse than originally determined? If 

hand-painted surfaces are of special value, is it impos-

sible to repaint hand-painted sculptures?
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Background of Jardin d’émail 

For a walkable hand-painted sculpture—in this case, 

Jardin d’émail, by Jean Dubu�et (–)—a regu-

lar repaint can also become common practice. Regular 

repainting can greatly a�ect the appearance of an art-

work, especially if the artist’s speci
cations have faded 

from memory. 

Jardin d’émail dates from  and is installed on 

the grounds of the Kröller-Müller Museum in Otterlo, 

the Netherlands (
g. ). It is made of concrete and glass 

Figure  Losses were 
lled with a two-component acrylic 


ller, then smoothed with a micro-grinding machine. 

Photo: Frederike Breder / Restaurierungsatelier “Die 

Schmiede” GmbH, .

Figure  Condition of Lifesaver Fountain before 

(le�) and a�er treatment. Photo: Frederike Breder / 

Restaurierungsatelier “Die Schmiede” GmbH, /.

Figure  A one-component polyurethane was used to 

consolidate the paint layer. Photo: Frederike Breder / 

Restaurierungsatelier “Die Schmiede” GmbH .

Figure  A conservator cleans Lifesaver Fountain, the 
rst 

step in the restoration of the sculpture. Photo: Frederike 

Breder / Restaurierungsatelier “Die Schmiede” GmbH, .



68 Frederike Breder

Proceedings from the interim meeting of the Modern Materials and Contemporary Art Working Group of ICOM-CC  Kröller-Müller Museum, Otterlo, �e Netherlands, June –, 


ber–reinforced epoxy resin. �e work is  meters high 

by  meters wide by  meters deep, and is painted white 

with black lines. Visitors to the museum are allowed to 

walk on the structured ground. An architectural model 

( ×  meters) made of glass 
ber–reinforced polyester 

resin was the basis for this realization (van Kooten and 

Bloemheuvel ). �e model dates from – and 

can be regarded as an artwork itself. 

For the enlargements of his sculptures, Dubu�et 

worked with an architect. Based on constructional 

drawings, the arti
cial landscape was built by a Dutch 

construction company. �e elements made of epoxy 

resin—the tree with the door as the entrance to the 

garden, and the two smaller bushes farther from the 

tree—were realized and painted in Dubu�et’s ateliers 

in France. A polyurethane paint was developed and 

produced by Sikkens Company in the Netherlands. For 

Dubu�et it was important to acquire a very matte paint. 

A�er the white paint was sprayed on, two of his assis-

tants came to the Kröller-Müller Museum to apply the 

black lines using a paintbrush and the model as a guide 

(
g. ). Dubu�et arrived at the museum to examine the 

results and make some 
nal changes.

Due to weathering and the impact of visitors walk-

ing on its surface, Jardin d’émail requires regular care. 

�e sculpture has been repainted three times in the forty 

years since its creation (table ).

Figure  Jean Dubu�et, Jardin 

d’émail, . Kröller-Müller 

Museum. Courtesy Fondation 

Dubu�et, Paris. Collection 

Kröller-Müller Museum, Otterlo, 

the Netherlands. Photo: Frederike 

Breder, .

Figure  One of Jean Dubu�et’s assistants executes the 

black lines of Jardin d’émail in April . Photo: Archive 

Kröller-Müller Museum, .
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not always follow the course of the formed landscape in 

order to achieve an interplay between visual and physi-

cal experience. Dubu�et originally was a painter, and he 

sometimes described his sculptures as “monumental-

ized” paintings. It is important that the brushstrokes are 

visible.

During research in France, other sculptures by 

Dubu�et were studied, including the restored Closerie 

Falbala in Périgny-sur-Yerres (
g. ). Sophie Webel, 

director of the Fondation Dubu�et, and Richard Dhoet, 

the artist’s former assistant, provided the informa-

tion needed to clarify technical questions concerning 

a repaint. Dhoet reported, for example, that the white 

paint is normally applied by a paintbrush not only 

because of the visible e�ect but also because of the bet-

ter adhesion created between paint and ground. Beyond 

that, the very matte paint does not work on the walkable 

parts of Dubu�et sculptures because it gets dirty and 

damaged too quickly. In this regard, change might be 

possible (Breder ). 

Samples of the paint layers were analyzed, and 

eight di�erent types of binding mediums were identi-


ed. �e last repaint was completed in  using a 

polyvinyl chloride (PVC) paint. �is layer is now four-

teen years old and shows numerous local repairs (
g. ).

Changes to the Sculpture’s Original Appearance 

It is remarkable that the large top part of the tree still 

retains the original polyurethane paint layer from . 

�e artwork remains impressive, but the appearance of 

its black lines has changed. �e pathways of the lines 

have diverted from their original course, and the fact 

that the lines were made with the aid of a paintbrush is 

no longer recognizable (
g. ). When the artwork was 

repainted in , adhesive tape was attached on both 

edges of the black lines. �e course stayed visible this 

time, but the slightly irregular structure of a freehand 

painted line was lost. If one studies the work of Dubu�et, 

however, it becomes apparent that these aspects are of 

enormous importance. �e course of the lines should 

Figure  View of Jardin 

d’émail, showing numerous 

local paint repairs. Photo: 

Frederike Breder, .

Table . History of repaint of Jardin d’émail.

   –

Original paint (polyurethane) First repaint (epoxy) Second repaint (polyvinyl  

chloride–based)

Third repaint (polyvinyl  

chloride–based)
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Figure  From le�: Sanneke 

Stigter (then conservator at the 

Kröller-Müller Museum), Richard 

Dhoet (Fondation Dubu�et), 

and Sophie Webel (Fondation 

Dubu�et) consult at Closerie 

Falbala in Périgny-sur-Yerres. 

Photo: Frederike Breder, .

Figure  Jardin d’émail in  (le�) and , showing migration of the black lines over time. Photo (le�): Archive Kröller-Müller 

Museum . Photo (right): Frederike Breder, .
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composition, and the buildup of layers. However, if the 

persons in charge do not collect the necessary informa-

tion and do not respect the authentic appearance, the 

repaint is in danger of failing.

Notes

. For more information, contact Martin Kaufmann, head of 

conservation, Restaurierungsatelier “Die Schmiede” GmbH 

(www.schmiede-duisburg.de).
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Aside from the technical questions concerning 

concrete refurbishment and paint mediums, the con-

cept for the necessary repaint was clear: with the aid 

of old photos and the model, the original course and 

appearance of the black lines would be reconstructed. 

Restoration of the entire work is planned, but its 

immense size requires considerable 
nancial support. 

At present, only partial restoration is a�ordable. 

Conclusion

�e original paint layer of any hand-painted sculpture 

carries all the information that indicates the desired 

e�ect of the artwork. If the work is to be repainted, there 

is a high risk of losing its main aspects. Artists all over 

the world produce enlargements based on models, col-

laborating with various assistants and various compa-

nies. At the time of their production, the works already 

may di�er in appearance compared to one another and 

their models. Nevertheless, hand-painted works should 

get all the care possible, because the authentic appear-

ance of the time the work dates from is indeed of great 

value. By overpainting the artwork, intrinsic informa-

tion about aesthetics and paint technique may be lost 

forever.

As conservators, we need concepts for dealing 

with hand-painted outdoor sculptures. We are already at 

a point where we can no longer ask the artist, and there 

will not always be an artist’s foundation to consult. 

Of course, it is possible that conservators, painters, 

and varnishers will be able to repaint a hand-painted 

sculpture as long as the execution is based on research 

into factors such as artist intent, design, style, choice of 

color, gloss level, opacity, thickness, structure, chemical 
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Retouching Monochrome Outdoor Painted Metal 
Sculptures: Tests for Claes Oldenburg’s Trowel

Abstract: �is study aims to investigate the possibili-

ties of retouching as a solution to addressing local dam-

ages on monochrome outdoor painted metal sculptures. 

Trowel by Claes Oldenburg was selected as a case study. 

Four paints were tested on application and manipula-

tion of gloss and color, then arti�cially aged with an 

Atlas Ci Xenon Weather-Ometer. Good results were 

obtained with Sikkens Redox PUR Finish Gloss, an indus-

trial paint, which was modi�ed with Deuteron KM-F 

(micronized polymethyl urea matting agent), and Sikkens 

Redox PUR Finish Mix colorant paste, applied with an 

airbrush. Additional testing in an outdoor environment 

is suggested to con�rm the outcome.

Introduction

Degradation of paint layers on outdoor painted metal 

sculptures is a well-known problem (Considine et al. 

; Pullen and Heuman ). Not only are the aes-

thetics of the artwork disturbed, but damages in the 

paint layer also facilitate and accelerate further deg-

radation by allowing the metal structure underneath 

to corrode (Schweitzer , ). Although the overall 

repainting of outdoor metal sculptures is still common 

practice (Coddington , ; Considine et al. , 

–) and recent research has focused on high-quality 

industrial paint systems for this purpose (Mack , 

–), the importance of local treatment is generally 

recognized in the 
eld as being a desirable approach 

in many cases. In  a focus meeting on outdoor 

painted sculpture, organized by the Getty Conservation 

Nikki van Basten, Sanneke Stigter, Susanne Kensche, and René Peschar

Institute (GCI), emphasized the “lack of options avail-

able to the conservator, especially for local treatments” 

as a priority need for conservators (Getty Conservation 

Institute ). 

Local treatment of damages or losses in the paint 

layer is attractive for various reasons. Minimal inter-

vention complies with conservation-restoration ethics, 

and local treatment o�en can be carried out immedi-

ately, thereby preventing further damage to the sculp-

ture in the short term. Furthermore, local treatment 

normally costs a fraction of a total repainting cam-

paign, both in itself and by extending the period of time 

before a more invasive, complete renewal of paint layers 

becomes necessary. Of the steps typically involved in 

undertaking a local repair—namely corrosion elimina-

tion, priming, 
lling, and retouching—the last step is 

crucial. Retouching a monochrome paint layer on large 

outdoor sculptures is highly challenging and there-

fore rarely practiced or communicated (but see Esmay 

 as an exception). Industrial paint systems with 

high outdoor stability are o�en di�cult to manipulate 

and hard to apply locally without creating a visual dis-

crepancy between the retouched areas and the existing 

paint layers. 

�e objective of this study was to investigate 

whether it is possible to carry out retouching as a local 

treatment to match a weathered paint surface and hence 

provide maximum visual improvement on the overall 

sculpture with a minimal amount of work. �e out-

door painted metal sculpture Trowel () by Claes 

Oldenburg (b. ), from the collection of the Kröller-

Müller Museum (KMM), Otterlo, the Netherlands, 
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was used as a case study for testing. Several industrial 

paint systems and some products commonly used in 

conservation treatments were tested on workability and 

long-term behavior. In addition, gloss and color were 

manipulated with matting agents and pigment pastes, 

and several application techniques were tried. A selec-

tion of prepared paint samples was arti
cially aged 

according to standards from the paint industry (Schulz 

). �e results showed that retouching of painted 

metal sculptures is technically possible if a suitable 

paint and the proper additives are used. Taking the cur-

rent paint system present on Trowel as reference, good 

results were achieved with an industrial paint based on 

a two-component polyurethane polymer. �e gloss of 

this paint was easily modi
ed with appropriate matting 

agents, while manipulation of the color was achieved by 

adding pigment paste to match local di�erences in the 

existing paint layer.

Case Study: Trowel 

Trowel is a nearly -meter-high outdoor painted metal 

sculpture (
g. ). Claes Oldenburg is well known for his 

blown-up Pop art versions of objects from everyday life 

Figure  Claes T. Oldenburg and Coosje van Bruggen, 

Trowel I, –. Steel painted with polyurethane enamel, 

 �.  in. ×  �.  in. ×  �.  in. (. × . × . m). 

Sited:  �.  in. ×  �.  in. ×  �.  in. (. × . × 

. m). Collection Rijksmuseum Kröller-Müller, Otterlo, 

the Netherlands. KM.. © – Claes Oldenburg 

and Coosje van Bruggen. Photo by Nikki van Basten.

1971 1976 1987 1997 2002 2013

Inaugural exhibition 

Sonsbeek 71, Arnhem, 

afterwards moved 

to Kröller-Müller 

Museum. Aluminum 

colored.

Relocated, struc-

tural treatment 

and painted blue 

on artist’s wish by 

Nebato BV, Bergeÿk. 

Unknown paint 

system. No photo 

documentation.

Repainted with an 

epoxy primer and 

a two-component 

polyurethane paint by 

Schildersbedrijf Hop 

B.V., Schaarsbergen.

Relocated and 

repainted with an 

epoxy primer and 

a two-component 

polyurethane ester 

paint by Schilders-

bedrijf Hop B.V., 

Schaarsbergen.

Repainted with an epoxy 

primer and a two-component 

polyurethane ester paint by 

Schildersbedrijf Hop B.V., 

Schaarsbergen.

Research into local retouching 

with University of Amsterdam, 

Cultural Heritage Agency of the 

Netherlands and AkzoNobel.
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Two industrial polyurethane-based paint systems 

for general outdoor use were selected, one acrylic paint 

and one type of Paraloid. �e 
rst paint was the same 

used on the current outer paint layer of Trowel: Sikkens 

Redox PUR Finish Gloss, a two-component polyure-

thane ester paint. �is paint is known for its durability 

and can be painted over with the same paint system, 

making it compatible with the existing paint layer. 

However, the workability of a two-component paint is 

known to be di�cult. �e second system selected was 

Sikkens Rubbol BL Sa
ra, a one-component polyure-

thane-based paint. For both paint systems, the paint 

manufacturer AkzoNobel suggested a matting agent, 

Deuteron MK-F (a micronized polymethyl urea), and 

two colorants, Sikkens Redox PUR Finish Mix (a colo-

rant paste based on a polyurethane binding medium) 

and Acomix pigment paste. AkzoNobel proposed that 

these materials could be used to modify the overall sur-

face 
nish of the paint system. 

�e third paint investigated was Golden Fluid 

Acrylics, an acrylic resin dispersion that is normally 

used only indoors by conservators and was therefore 

also tested with a protecting lacquer. Two lacquers were 

used: Zijdeglans Vernis PU (De IJssel Coatings B.V.), a 

polyurethane-based resin, and Paraloid B-N (Rohm 

and Haas), a copolymer of methyl methacrylate and 

butyl acrylate dissolved in toluene ( percent w/v). �e 

fourth paint consisted of Paraloid B-N resin dissolved 

in toluene ( percent w/v) with copper phthalocyanine 

(Bruggen and Oldenburg , ). �e work originally 

was aluminum colored when it was 
rst exhibited, at the 

temporary outdoor exhibition Sonsbeek  in Arnhem 

in ; at that time it was referred to as Sculpture 

in the form of a trowel, stuck in the ground (Beijeren 

and Kapteyn , pt. :). In a program statement, 

Oldenburg called the object “a generalized version of the 

Trowel/Spade/Spatula called the Trowel” and speci
ed, 

somewhat cryptically, the “color to be function of condi-

tions of site” (Beijeren and Kapteyn , pt. :). 

Later in  Trowel was transferred to the Kröller-

Müller Museum, which had financed the work (Kooten 

and Bloemheuvel , ). Oldenburg was not happy 

with the aluminum color in the sculpture’s new envi-

ronment, and when structural conservation treatment 

became necessary he proposed painting it a differ-

ent color. He suggested red at first, but Rudi Oxenaar, 

director of the KMM at the time, thought this “too 

aggressive,” and, in accordance with the artist, Trowel 

was painted blue in  (Kooten and Bloemheuvel 

, ). 

Since  Trowel has been repainted about every 

eight years, starting in , by the same local paint 

company, Schildersbedrijf Hop B.V., Schaarsbergen. 

For the past three overall treatments, a two-component 

epoxy primer was sprayed on top of the previous paint 

layers, lacunae were 
lled with a two-component 
lling, 

and a two-component high-gloss polyurethane coating 

was applied on top, a paint system manufactured by 

AkzoNobel. Analyses indicated that the coating is a 

polyurethane ester. �e last treatment was carried out 

in , and the overall condition of the paint layer cur-

rently is still relatively good, in spite of the outer paint 

layer showing some damage and delamination locally 

(
g. ) and some local shi�s in color and gloss. �e next 

treatment for the sculpture is approaching, which has 

prompted the KMM to look at alternatives to another 

overall treatment.

Selection of Paint Systems and Additives

A�er an initial literature survey and consultation with 

the paint industry, professional painters, and conserva-

tor-restorers, potential paints and additives to manipu-

late color and gloss were assessed, taking into account 

criteria such as compatibility, workability, reversibility, 

and outdoor stability. Initial tests led to a selection of 

four paint systems, details of which are given in table .

Figure  Detail of the back of Trowel, showing paint loss 

in the outer layer. Photo by Nikki van Basten.
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that of Sikkens Redox PUR Finish Gloss, the paint used 

for the last integral repainting of Trowel,  but the PUR 

Satin variant contains more matting agents. Optically 

the PUR Satin is a better match with the current paint 

layer of Trowel, as the PUR Finish Gloss has lost some of 

its gloss over time. To achieve a similar surface texture, 

the paint was sprayed on with a spray gun by the same 

professional painter who had performed the integral 

repainting of Trowel in the past.

�e in�uence of additives such as matting agents 

and colorants on the retouching paint systems was 

assessed before applying them to the test plates in order 

to achieve a satisfactory match with the paint layer on 

the test plates (
g. ). In the case of the two-component 

paint system, the colorant pastes were added before the 

blue and barium sulfate white, the same pigments as 

those used in the paint system of the last integral con-

servation treatment of Trowel.

Application on Test Plates

For each of the four paint systems, a steel test plate was 

prepared. �ese plates were cleaned with white spirit 

and a layer buildup was created similar to that of the 

last integral repainting of Trowel. �is meant a pretreat-

ment with Sikkens Redox EP Multi primer applied with 

a spray gun. To simulate lacunae in the paint layer, blank 

areas were created by adhering patches of tape to the 

test plate before the 
nal paint, Sikkens Redox PUR 

Satin, was applied. �e composition of this pigmented 

two-component polyurethane polymer is similar to 

Table . Four paint systems, modified with additives, were selected as potential retouching material for Trowel.

Paint Additives Artificial Aging ( hrs)

 

Product

 

Product type

Colorant 

.% w/w

Matting agent 

% w/w

Loss of gloss 

(Gloss Units)

Color change 

(ΔE)

 Sikkens Redox PUR 

Finish Gloss

Two-component 

polyurethane ester

Sikkens Redox PUR 

Finish Mix, colorant 

paste based on polyure-

thane binding media

Deuteron MK-F6, 

micronized polymethyl 

urea

2.3 2.3

ScotchliteTM S22, 

glass micro-balloons
NP* NP*

 Sikkens Rubbol BL 

Safira 

One-component 

polyurethane

AcoMix, water-based 

pigment paste

Deuteron MK-F6, 

micronized polymethyl 

urea

+0.4** 2.4

ScotchliteTM S22, 

glass micro-balloons
NP* NP*

a Golden Fluid 

Acrylics

Acrylic resin  

dispersion

Golden Fluid Acrylics, 

acrylic resin dispersion
— +1.5** 2.9

+  De IJssel PU 

Zijdeglans Vernis 

One-component 

polyurethane —

Deuteron MK-F6, 

micronized polymethyl 

urea

4.9 3.9

b Golden Fluid 

Acrylics

Acrylic resin  

dispersion

Golden Fluid Acrylics, 

acrylic resin dispersion
— +1.5** 2.9

+  Rohm and Haas 

Paraloid B-48N  

in toluene 10% w/v

Copolymer of  

methyl methacrylate 

and butyl acrylate 

—

Deuteron MK-F6, 

micronized polymethyl 

urea

+3.5** 3.9

 Rohm and Haas 

Paraloid B-N  

in toluene % w/v 

+ pigments

Copolymer of  

methyl methacrylate 

and butyl acrylate 

Pigments copper  

phthalocyanine blue 

and barium sulfate 

white

Deuteron MK-F6, 

micronized polymethyl 

urea NP* NP*

* Not pursued because of poor performance

** Increase of gloss compared to the start of aging, possibly heat has evened out the surface 
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durability of paint systems. The Xenon Weather-

Ometer exposes the test plates to cyclic variations of 

light intensity, temperature, and humidity. The aging 

test ran for more than one thousand hours, similar 

to tests normally run by AkzoNobel. Gloss and color 

measurements were carried out regularly with an auto-

mated robot setup during and after the test. Color was 

measured with a BYK-mac spectrophotometer using the 

CIELAB  color space model, and gloss units were 

measured with a BYK Micro-tri-gloss meter (fig. ). 

The paints also were inspected visually by microscope 

to detect any loss of adhesion or cracking of the paint 

during aging. 

Results 

�e two industrial polyurethane paints, Sikkens Redox 

PUR Finish Gloss and Sikkens Rubbol BL Sa
ra, showed 

good workability. Color adjustment of these paints 

using Sikkens Redox PUR Finish Mix colorant paste 

and AcoMix pigment paste, respectively, was possible 

but not easily achieved, as the color of both polyure-

thane paints tended to darken when curing. Gloss modi-


cation with Deuteron MK-F (micronized polymethyl 

urea particles) was not particularly di�cult for either 

paint. �e use of glass microballoons (– microns 

in diameter) for this purpose did not work well, as the 

particles remained visible in the paint and created an 

irregular texture. 

hardener. Various application techniques were tested, 

including those involving brushes, sponges, rollers, and 

airbrushes. �e use of an airbrush required diluting the 

paints with a thinner (approximately  percent v/v). For 

each application technique, several trials were carried 

out with the addition of colorants and matting agents 

until the color and gloss matched the base paint layer. 

During preparation and application of each paint sys-

tem, its workability, preparation time, manipulation, 

drying speed or curing time, and overall opacity were 

recorded.

Arti�cial Aging 

�ree paint systems that yielded promising results were 

exposed to accelerated arti
cial aging to assess their out-

door durability and, in particular, to observe whether 

the additives a�ect the behavior of the paint in any way 

(see table , systems –). For the aging tests, four smaller 

test plates were prepared for each paint system: one test 

plate with pure paint, one with the addition of colorants 

(. percent w/w), one with the addition of a matting 

agent ( percent w/w), and one with both (. percent 

w/w colorants and  percent w/w matting agent). 

The aging tests were conducted at the laboratories 

of AkzoNobel in Sassenheim, the Netherlands, utiliz-

ing an Atlas Ci Xenon Weather-Ometer and aging 

standards ISO  (Cycle A) and ISO - (Method 

), commonly used by AkzoNobel to test the outdoor 

Figure  Additives such as matting agents and colorants 

were added to the paint systems to alter color and gloss. 

Photo by Nikki van Basten.

Figure  An automated robot was used to take color 

and gloss measurements during and a�er aging tests at 

AkzoNobel. Photo by Nikki van Basten.
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neighboring paint turned out to be nearly impossible, 

a negligible visual di�erence could be achieved if it is 

taken into account that large outdoor sculptures such 

as Trowel are normally viewed at a distance of at least a 

few meters. 

�e arti
cial aging test involving Sikkens Redox 

PUR Finish Gloss, Sikkens Rubbol BL Sa
ra, and Golden 

Fluid Acrylics, protected with transparent lacquers on 

top, revealed that the presence of additives minimally 

in�uenced the performance compared to the pure paints. 

�e PUR Finish Gloss performed best, with a relatively 

small change of gloss (
g. ) and an acceptable small shi� 

in color (ΔE < .) in most cases (
g. ). Judging from 

the similarity between the gloss unit curves and the ∆E 

curves, the presence of additives in this paint does not 

seem to have a signi
cant e�ect on aging behavior. 

Color matching with acrylic resin dispersion 

was easily achieved. However, to obtain a good overall 

opacity, multiple applications were necessary. By add-

ing transparent protective lacquers, the gloss could be 

modi
ed to the desired extent without di�culty. A�er 

the practical tests, Paraloid B-N with pigments was 

not pursued further because of its inappropriate texture, 

with pigment particles le� visible and very poor adhe-

sion to the primer. 

�e practical tests revealed that a uniform texture 

is feasible with three of the paint systems employed, 

and application with an airbrush with a .-millimeter 

nozzle achieved the best results. �e additives tested 

(micronized polymethyl urea and the colorants) did not 

a�ect workability with the airbrush. Although a perfect 

match of color and gloss of a retouched area with the 

Figure  Graph showing change 

in gloss units of two-component 

polyurethane (ester) paints dur-

ing the arti
cial aging test. 

Figure  Graph showing change 

in color di�erence (∆E) of two-

component polyurethane (ester) 

paints during the arti
cial aging 

test.
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is impossible to determine exactly how long, as this 

depends on the cause of the problem and variables in the 

outdoor environment.

Conclusion

Retouching monochrome painted metal sculptures 

locally is technically feasible if suitable paint, addi-

tives, and application techniques are used. Of the four 

paints tested as potential retouching material for Claes 

Oldenburg’s Trowel, the best results were obtained with 

Sikkens Redox PUR Finish Gloss applied with an air-

brush. �is industrial paint, based on a two- component 

polyurethane polymer, is the same product that is cur-

rently used on the artwork, making it nonreversible 

from the existing paint layer. However, this paint is 

durable and compatible, and manipulation is feasible 

with Deuteron MK-F (micronized polymethyl urea 

particles) and Sikkens Redox PUR Finish Mix colorant 

paste. �eir addition makes local manipulation of gloss 

and color possible. 

Arti
cial aging revealed that the additives had 

little or no e�ect on the aging behavior of this paint. 

Moreover, the paint system can be repainted, validat-

ing the idea of re-treatability because integral treatment 

remains possible. Additional testing in a natural out-

door environment is needed to con
rm the research 

results and to assess how long integral repainting can 

be postponed by local treatment in the case of Claes 

Oldenburg’s Trowel.
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�e one-component polyurethane paint showed 

an equally acceptable minor gloss change and ∆E curves, 

but visual inspection revealed that some areas had lost 

adhesion as a result of arti
cial aging. �e protective 

layer of De IJssel’s Zijdeglans Vernis PU on top of Golden 

Fluid Acrylics showed cracks a�er aging.  Interestingly, 

the Golden Fluid Acrylics resin dispersion paint turned 

out to be quite stable, even without either of the two 

protective layers on top, the shi� in color being slightly 

higher (∆E = in the range of  to ) than for both poly-

urethane systems (ΔE < .) (see table ).

Discussion

During arti
cial aging, the paint samples were exposed 

to cyclic changes in climatic conditions; however, this 

arti
cially simulated environment cannot model the 

wide variations in real outdoor conditions. �is means 

that comparison of paints on the basis of their aging 

behavior is only indicative and cannot be extrapo-

lated to their potential durability in time. �e practi-

cal tests were carried out in the conservation studio of 

the Kröller-Müller Museum under stable climate condi-

tions and not in an outdoor situation of more extreme 

circumstances. Preparation and application of a paint 

system outdoors may be more problematic in practice. 

Furthermore, the simulated damages in this study were 

quite simple, whereas real defects can be shaped quite 

irregularly (see 
g. ). A nonuniform gloss and color in 

the existing monochrome paint layer around the lacu-

nae would present an additional challenge in obtaining 

a good visual match.

Signs of delamination, as observed in Trowel, 

require a more complex treatment because corrosion 

products underneath the paint layer around the lacunae 

need to be treated as well, and the lacunae need to be 


lled before retouching. Furthermore, local treatments 

cannot be carried out in
nitely. However, we can state 

that local treatment is legitimate when a sculpture risks 

further damage due to local losses while the majority 

of the paint layer still is intact to postpone an integral 

treatment. In the paint industry, a standard of  per-

cent of surface defects is the norm before proceeding 

to treat an entire surface (Bonestroo and Smale , 

). Similar standards could be introduced in the con-

servation of outdoor painted sculptures such as Trowel. 

Although local treatments can postpone an integral 

and more invasive treatment for a number of years, it 
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Notes

.  �is article is based on research carried out as 

part of a master’s thesis by Nikki van Basten. 

See Basten () for full references and details 

on materials and suppliers.

.  Neither information from the Kröller-Müller 

Museum archive nor a paint sample cross sec-

tion indicates that the aluminum color was a 

paint layer. Analysis was kindly carried out by 

Matthijs de Keijzer of the Cultural Heritage 

Agency of the Netherlands (RCE).

.  Information on the material history of Trowel 

(inventory number KM.) was gathered 

at the KMM archive. Additional details on 

application techniques were obtained by the 

authors’ personal communication with Eric 

Hop, the professional painter who repainted 

Trowel in the past.

.  �e binding medium of the outer paint layer 

was analyzed by Suzan de Groot, Henk van 

Keulen, and Luc Megens, RCE.

.  Current gloss and color condition of the 

paint layer was measured by Bill Wei, RCE, 

January , . Adhesion of the paint layer 

was assessed by Erik Zwartho� of AkzoNobel, 

February , . 

.  �e pigments of the outer paint layer were 

analyzed by Matthijs de Keijzer, RCE. �e pig-

ments used for testing were kindly provided by 

AkzoNobel.

.  For additional details on application tech-

niques and workability of the paints, prepara-

tion time, drying speed, and overall opacity, 

see Basten ().
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A Memory of Materials: From Production to 
Documentation of Outdoor Painted Sculptures 

Abstract: �e art foundry Kunstgiesserei St. Gallen AG 

in Switzerland is working closely with the Sitterwerk 

Foundation to develop a form of documentation that 

describes the process of producing an artwork as compre-

hensively as possible. Samples of materials used in tests 

and experiments during the production process are docu-

mented and archived. It is not only the �nal solutions and 

materials chosen that are of interest but also the steps in 

between, as these give valuable insights into the produc-

tion process. �e development of the internal Company 

Archive and the public Material Archive stimulates active 

exchange between di�erent professions and creates a net-

work that can o�er valuable clues to the correlations and 

background of an artwork.

Introduction

Felix Lehner established his Kunstgiesserei (art foundry) 

with a sta� of two in Beinwil am See in Switzerland in 

. In  came the move into the larger work halls 

of the former Sittertal dye works on the outskirts of the 

city of St. Gallen. Today the operations include some 


�y sta�. As a result of the openness to new ideas and 

technologies, the Kunstgiesserei has continued to grow 

and has established itself as a specialist center for the 

production of three-dimensional artworks as well as for 

consultation relating to the restoration of artworks. 

Over the years various noncommercial cultural 

initiatives and collaborations with the Kunstgiesserei 

were established: the Art Library, the Material Archive, 

the Studio House with guest studios for national and 

Julia Lütolf and Peter von Bartheld

international artists, and the Kesselhaus Josephsohn. 

Ultimately these were united under one roof in August 

 as the Sti�ung Sitterwerk (Sitterwerk Foundation). 

In its close relationship with the Kunstgiesserei, the 

Sitterwerk Foundation sees itself as a center for art and 

production where traditional cra�s and the most mod-

ern technologies are directly connected in both theory 

and practice (
g. ).

�e Production Process

From the very beginning, the Kunstgiesserei pushed the 

production of art pieces beyond the boundaries of the 

traditional cra� of art casting. It shared the curiosity of 

contemporary artists to work with the latest materials 

and techniques to achieve the desired results. In addition 

Figure  Aerial view of the Kunstgiesserei art foundry 

and the Sitterwerk Foundation o�ces, situated in the 

Sittertal, St. Gallen, Switzerland. Photo by Katalin Deér.
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vidually planned and thought out. �roughout all stages, 

the foundry team works with the artist, adapting meth-

ods to his or her wishes or suggesting alternative meth-

ods if these would serve the results intended. �is way of 

working o�en leads to a controversial usage and combi-

nation of materials and techniques, especially when the 


nishing touch—the top coat of paint—is applied to the 

artwork.

Although most coats of paint play a primary role 

in protecting the substrate (especially in the case of 

outdoor objects), at the Kunstgiesserei the selection of 

exactly the right color, gloss factor, or surface structure 

for the object is at least as important as the protective 

role. In the case of most of the cast objects, the coat of 

paint is used to mimic the characteristics of materi-

als other than that of the substrate; for example, the 

thick buildup of the K polyurethane coat of paint for 

Urs Fischer’s monumental sculpture Untitled (Lamp/

Bear) (–) is intended to imitate the soft texture 

of a teddy bear (fig. ). In contrast, the thin acrylic 

coating for Ugo Rondinone’s series of sculptures titled 

MOONRISE. east (–) is supposed to make the alu-

minum casts look as if they are made out of moist clay, 

without covering up the subtle fingerprints on their 

surface (fig. ).

Because there are such high aesthetic demands 

on many coats of paint, which nonetheless still need 

to withstand the outdoor elements, the Kunstgiesserei 

o�en experiments with paints from the automotive 

and aviation industries. Although these paint systems 

are developed to be durable, the procedures for apply-

to producing castings in copper-based alloys, aluminum, 

and iron, the Kunstgiesserei investigates and pursues 

mechanical and digital solutions (
gs. , ). White-light 

scanning and computer tomography are used in the 

foundry’s -D studio to digitize objects, which can then 

be altered through virtual modeling. From there, -D 

printing, laser sintering, stereolithography, and 
ve-axis 

milling at the Kunstgiesserei’s own milling center are 

used to create models of virtually any size or shape (
g. 

). Objects cast in larger dimensions or enchased by hand 

are produced at the company’s subsidiary in Shanghai, 

Kunstgiesserei Sculpture and Production Co. Ltd. 

�e diverse skills of the Kunstgiesserei’s sta� 

ensure that each step in the production process is indi-

Figure  An aluminum alloy casting at the Kunstgiesserei 

St. Gallen. Photo by Katalin Deér.

Figure  Rough cut of polystyrene by a -axis mill-

ing robot in the in-house milling center. Photo by 

Katalin Deér.

Figure  A technician at work on a plaster reconstruc-

tion of an old fountain. Photo by Katalin Deér. 
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Documentation

�e Company Archive of the Kunstgiesserei 

In a company such as the Kunstgiesserei, where close 

collaboration with artists is a key factor in the creation 

of the artworks, the line between the input of the artist 

and that of the producer tends to be quite 
ne. For the 

documentation of the projects, it is therefore of great 

importance to try to de
ne the artist’s intention for the 

particular artwork. 

ing them are o�en so strict that, when dealing with 

unusual surfaces, the 
nal results are di�cult to predict. 

Experiments are conducted in search of the right com-

bination between what the artist desires and the func-

tionality of the material. Sample paint coatings from 

these experiments have been collected and stored in the 

Company Archive and in the Sitterwerk Foundation’s 

Material Archive for future scienti
c and inspirational 

reference (
gs. , ).

Figure  Urs Fischer, Untitled (Lamp/Bear), –. 

Cast bronze, epoxy primer, urethane paint, acrylic 

polyurethane topcoat, acrylic glass, gas discharge lamp, 

stainless-steel framework,  ×  ×  cm. Private 

property. © Urs Fischer. Courtesy of the artist.

Figure  Compilation of paint-coated samples related  

to Urs Fischer’s Untitled (Lamp/Bear), documenting  

the artistic, practical, and material-related process.  

© Urs Fischer. Courtesy of the artist.

Figure  Compilation of paint-coated samples related 

to Ugo Rondinone’s sculpture series MOONRISE. east, 

documenting the artistic, practical, and material-related 

process. Photo by Julia Lütolf.

Figure  Ugo Rondinone, MOONRISE. east (sculpture 

series), –. Cast aluminum, epoxy primer, acrylic 

topcoat, diverse formats. Installed in front of Art Basel, 

Switzerland, . © Ugo Rondinone. Photo by Katalin Deér.
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with keywords. �is facilitates �exible digital searches 

that can be used across projects.

�e Material Archive of the Sitterwerk 

Foundation

In addition to the collection that serves as a reference 

work for artists, speci
c material samples from the 

production of artworks are in the publicly accessible 

Material Archive of the Sitterwerk, decoupled from the 

art project (
g. ). �ey are present within a collection 

of materials being developed by the foundation in coop-

eration with seven other institutions in Switzerland, 

including three art schools, three schools of architec-

ture, and one museum. Material samples are collected 

and exchanged between all of these sites and made acces-

sible to interested professionals from the 
elds of design, 

art, architecture, and conservation. Radio-frequency 

identi
cation (RFID) chips are attached to the materials 

to allow direct access to background information in the 

database via a reading station. 

At the Sitterwerk, further information on the 

material and techniques for handling can be accessed 

in the Art Library. Housed in the same space as the 

Material Archive, the library has an inventory of , 

At the Kunstgiesserei, work is under way on devel-

oping a form of documentation that will communicate 

the knowledge of the employees who experiment with 

materials within the framework of the projects commis-

sioned, who conduct conversations with the artists, and 

who execute the technical realization as comprehen-

sively as possible. �is documentation will compile not 

only solutions and end products but also the intermedi-

ate steps that help comprehend the artistic, practical, 

and material-related decisions made during the process. 

In the production of art, the use and combination of 

materials is o�en unconventional, and it is not possible 

to standardize the sequence of operations in the pro-

duction of individual pieces. To refer to and label the 

intermediate products that are created in the various 

production departments of the Kunstgiesserei, sample 

boxes are available as an aid. �ese contain the various 

casting molds, labeling material, and a form to which 

notes, recipes, and sketches of the material sample can 

be added (
g. ). 

A�er completion of a project, the information 

is brought together in the internal Company Archive. 

Photos of the existing material samples are linked to 

written details in an image database and supplemented 

Figure  Sample box containing 

casting molds and labeling material. 

Photo by Julia Lütolf.
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arise in the Material Archive and are made accessible 

to interested visitors through exhibitions and sympo-

sia. �e exhibition by Peter Fischli and David Weiss, 

Books, Editions and the Like, which was presented at 

the Sitterwerk in , is one example of an interdis-

ciplinary project that developed out of many years of 

collaboration and friendship between Fischli and Weiss. 

Works by this artist duo continue to be realized in the 

Kunstgiesserei. �e exhibition provided further insights 

into their method of working and simultaneously cross-

linked the topics of art, books, and materials. 

Content-related connections between the Material 

Archive, the Art Library, and the Kunstgiesserei and, 

correspondingly, with the artists are a central compo-

nent of events and exhibitions at the Sitterwerk. �e 

Kesselhaus Josephsohn should also be mentioned in 

this context. �e exhibition and storage space where 

the plaster models and bronzes of the Swiss sculptor 

Hans Josephsohn are presented and mediated is another 

example of the foundation’s approach to artistic work 

holistically over many years.

A Memory of Materials

In the course of examining how material samples can 

be documented and archived, two di�erent collections 

are being developed. In the Company Archive, proj-

ect-related reference samples are archived and, when 

supplemented by written information on the produc-

tion process, make the very speci
c experiences and 

information tangible. �is is of use not only to the 

books dedicated to art (with a focus on sculpture and 

statuary), architecture, photography, material technol-

ogy, conservation, and restoration (
g. ). A special fea-

ture of the library is its dynamic system of order. Users 

specify the arrangement of the books on the shelves, as 

no 
xed location is assigned to them. A robot identi-


es the location of the books with the help of RFID 

labels and continuously updates the catalog. A com-

bined search for books and materials can also take place 

on this digital level, allowing visitors to do multifaceted 

research (
g. ). 

In the surroundings of the library, in the produc-

tion of artworks, and in active exchange with other 

institutions, stimulating references and discussions 

Figure  Material samples stored in the Sitterwerk 

Foundation’s Material Archive. Photo by Katalin Deér.

Figure  �e Art Library and the Material Archive at the 

Sitterwerk Foundation. Photo by Katalin Deér.

Figure  �e web page for the Sitterwerk digital catalog. 

By conducting searches for books and materials online, 

visitors can perform multifaceted research. Photo by 

Julia Lütolf.
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Notes

. �e three art schools are Zürcher Hochschule 

der Künste, Hochschule Luzern Kunst 

und Design, and Hochschule der Künste 

Bern Fachbereich Konservierung und 

Restaurierung. �e three architecture schools 

are Eidgenössische Technische Hochschule 

Zürich Baubibliothek, Hochschule Luzern 

Technik und Architektur, and Zürcher 

Hochschule für Angewandte Wissenscha�en 

Departement Architektur. �e museum is 

Gewerbemuseum in Winterthur.

. �e Material Archive can be accessed at www 

.materialarchiv.ch.

. �e catalog can be accessed at www.sitterwerk-

katalog.ch.

. �e publication Archive der Zukun� (Archive 

of the Present) is a compilation of texts by vari-

ous speakers who address the dynamic system 

of order in the Art Library and associated 

questions regarding how knowledge can be 

structured within the framework of the sym-

posium of the same name.

Kunstgiesserei itself but also to the artist who created 

the work as well as to conservators. In the publicly acces-

sible Material Archive, superordinate subjects stand in 

the foreground. �e extensive collection of materials is 

an indispensable tool for in-depth research on both the 

haptic and the digital levels. 

Samples and associated texts are available to users 

who are active in the design 
eld and wish to examine 

materials and approaches to working with them. �e 

collection serves as a source of information and inspira-

tion and has set a goal of raising awareness and increas-

ing sensitivity to di�erent material qualities. 

�e development of the two archives forms an 

important interface between the Kunstgiesserei and the 

Sitterwerk Foundation and promotes active exchange 

and collaboration between the various professional 

groups involved in the execution of art projects. �is 

cross-linking reveals connections as well as the back-

grounds of artworks and, in the case of conservation or 

restoration work, creates the basis for the prudent han-

dling of objects. 
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Some Considerations in Determining New Paint 
Systems for Use in the Treatment of Painted 
Fiberglass and Steel Outdoor Sculptures 

Abstract: Paint on outdoor sculptures provides protec-

tion against environmental elements as well as protection 

against physical interactions with visitors and wildlife. 

Improved paint systems are now available that can extend 

the life expectancy of this protective coating while main-

taining the original appearance of the sculptures. Two 

case studies are presented involving the desire to remove 

the original paint from the highly textured �berglass 

surfaces of Claes Oldenburg and Coosje van Bruggen’s 

Shuttlecocks and from the steel sculpture Rumi by Mark 

Di Suvero. A sacri�cial cathodic protection system for 

underground ferrous components such as base plates will 

also be described. 

Introduction

�e two sculptures discussed in this paper, Shuttlecocks 

() by Claes Oldenburg and Coosje van Bruggen, 

and Rumi () by Mark Di Suvero, are located in the 

Donald J. Hall Sculpture Park at the Nelson-Atkins 

Museum of Art, Kansas City, Missouri. �e -acre 

(-hectare) site was dedicated in  and holds thirty 

outdoor sculptures, including bronze works by Henry 

Moore and representative sculptures by artists such 

as Ursula von Rydingsvard, Magdalena Abakanowicz, 

George Segal, George Rickey, Judith Shea, Roxy Paine, 

Alexander Calder, and Auguste Rodin. Materials used 

include bronze, gilt bronze, painted 
ber–reinforced 

plastic, painted steel, stainless steel, and wood. 

Paul L. Benson

Oldenburg and Van Bruggen’s Shuttlecocks

Shuttlecocks was inspired by Claes Oldenburg and 

Coosje van Bruggen’s visit to Kansas City at the invi-

tation of the Nelson-Atkins Museum of Art in . A 

local collector wished to commission a public work of 

art on behalf of his family and to make a donation to the 

museum’s expanding collection of outdoor sculptures in 

the Hall Sculpture Park, including the great lawn on the 

south side of the museum building. 

�e great lawn reminded Oldenburg and van 

Bruggen of a playing 
eld and, as such, suggested the 

need for a monumental work of art involving some 

type of sport, built in proportion to the scale of the 

lawn. �rough many revisions, Shuttlecocks evolved. 

�e unique orientation of its four individual elements, 

or “birdies”—three placed ball side down, the fourth 

inverted—makes them appear to be pieces in a game of 

badminton in progress, with the museum building rep-

resenting the net.

After many months of intense and at times 

humorous public discussion concerning the placement 

of “modern art” within the con
nes of the museum’s 

“classical” grounds, final approval was granted by  

the Kansas City Parks and Recreation Department, 

the then legal owners of the museum’s grounds, for the 

installation of Shuttlecocks. Despite initial skepticism 

regarding how well the work would represent the state 

of the arts in Kansas City, the birdies have gone on to 

become the  uno�cial symbol of the museum. Articles 
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and  photographs of the shuttlecocks have appeared in 

numerous national and international publications. �ey 

are some of the most visited and photographed objects 

in the museum’s collection, and their appearance and 

maintenance are of critical importance (
gs. , ).

Each of the four elements of Shuttlecocks consists 

of an aluminum ball with nine aluminum and 
ber-

reinforced plastic (herea�er referred to as 
berglass) 

feathers, and a 
berglass band encircling low on the 

feathers. Speci
cations are given in table . 

Several problems a�ecting the paint occurred 

within weeks of installation of the Shuttlecocks. A 

brownish-orange liquid was observed seeping from 

small cracks between the quills and the feathers (
g. ). 

Consultation with the fabricator and an independent 

structural engineer determined that the cracking was the 

result of a di�erence in the coe�cient of thermal expan-

sion of the aluminum quills and 
berglass feathers. �is 

meant that on a typical summer day, an individual alu-

minum quill could expand by . millimeters in length, 

while the 
berglass feather portion could expand only 

Table . Shuttlecocks specifications.

Dimensions 

(ht. × diam.)

Weight 

(kg)

 

Feather Material

 

Ball Material

 

Band Material

 

Quill Material

Original Paint 

System

5.85 m × 4.87 m 1,866 Tricel paper honeycomb 

core impregnated with a 

polyester resin, covered 

with fiberglass, polyester 

gel, and epoxy resin top 

coat

Type 6061-T6 

aluminum

Balsa wood core 

covered with 

fiberglass and 

epoxy-based 

resin

Type 6061-T6 

aluminum 

U.S. Paint Awlgrip 

545 #D8002 epoxy 

primer with U.S. 

Paint Awlgrip #8015 

polyurethane top 

coat

Figure  One of four Shuttlecocks (no. F-/) on the 

great lawn of the Nelson-Atkins Museum of Art, Kansas 

City, Missouri. Claes Oldenburg and Coosje van Bruggen, 

Shuttlecocks, . Aluminum and 
ber-reinforced plas-

tic; painted with polyurethane enamel. Each:  �.  in. 

(. m) high ×  �.  in. (. m) crown diam. and  �. 

(. m) nose cone diam. Collection �e Nelson-Atkins 

Museum of Art, Kansas City. ©  Claes Oldenburg and 

Coosje van Bruggen.

Figure  �ree of the Shuttlecocks, , nos. F-/-.
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no longer be completely removed (
g. ). �e white paint 

on the feathers also faded rapidly, but no attempt was 

made to bu� them due to their heavy texture. 

All of these areas of damage required repairs, 

of which the 
nal step was repainting to blend the 

repaired area with the surrounding original paint sur-

face. Touch-up paint was acquired from the fabricator 

at the time of installation, but conservators found that 

the paint had to be matted down (U.S. Paint �atten-

ing agent G) to match the faded appearance of the 

original paint. Eventually, the touch-up paint could 

not be matted down su�ciently, which meant that the 

Shuttlecocks presented a spotty glossy, semi-glossy, and 

matte appearance. As some of these repairs were quite 

extensive, the results were aesthetically displeasing 

(
g. ). Paint touch-ups were made annually but became 

so frequent over just a few years that complete repaint-

ing of the Shuttlecocks was deemed necessary. 

�e contract with the artists stipulated that the 

Shuttlecocks were to be repainted every three years. 

Logistically, this would be extremely di�cult to accom-

plish with the pieces in situ and expensive to carry out 

otherwise, as a crane would be needed to deinstall the 

pieces for transport to a paint shop. In retrospect, the 

time stipulation for repainting was well planned, as  

the 
rst extensive �aking of the paint was noticed three 

years a�er the pieces were installed. 

�e �aking occurred between the epoxy primer 

and the urethane top coat. Minor �aking was treated by 

wet sanding the a�ected area with -grit sandpaper to 

remove loose �akes and taper the edges back to  coherent 

. millimeters, thus causing the observed cracking. �e 

situation cannot be improved upon; there will always be 

some cracking that needs to be repaired and painted. 

In addition, some cracking appeared on the feath-

ers themselves. �ese cracks were usually in the form of 

arms radiating outward from a central point and mea-

suring up to several inches in length. Small areas of 

�aking paint also appeared on the feathers. �ese small 

areas grew in size when the li�ing paint was removed 

to reveal sound, well-attached paint (
g. ). Finally, 

additional damage to the paint occurred in spots where 

visitors had tried to climb the feathers and where string 

grass trimmers had come into contact with the quills on 

the one inverted Shuttlecock. 

Chalking and fading of the orange paint on the balls 

became quite noticeable about three years a�er installa-

tion. �ough the loss of gloss on the balls was extensive, 

periodic polishing and bu�ng was e�ective in returning 

the paint close to its original glossy 
nish. A�er about 

three years, however, it was no longer possible to achieve 

a glossy surface using this method, and any gra�ti could 

Figure  Crack between an aluminum quill 

and a 
berglass feather observed on one 

of the Shuttlecocks shortly a�er their  

installation.

Figure  Flaking and li�ing paint on a feather of one of 

the Shuttlecocks.

Figure  Chalked, faded orange paint and gra�ti on one 

of the Shuttlecock balls about three years a�er installation. 

By this point, periodic polishing and bu�ng was no lon-

ger e�ective in remediating the damage.
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�is primer would be water soluble but only at 

a speci
c pH; for example, water at a pH of .. 

�is pH would not be encountered in nature, so 

the paint could not be washed o� during ambi-

ent environmental conditions. �e top coat 

would have to be water-vapor permeable polyvi-

nyl acrylic paint, which is readily available.

. Paint over the existing paint using a more 

durable paint system. 

�e 
rst option was rejected because it was deter-

mined that successive applications of the top-coat paint 

would gradually build up and �atten out the heavy 

texture of the feathers. Options , , and  also were 

rejected, as no mechanism could be found either to sepa-

rate the urethane paint from the epoxy primer (which 

was in good condition) or to remove all of the paint lay-

ers without damaging the underlying 
berglass surface. 

Considerable time and e�ort was spent experimenting 

with di�erent methods of removing the urethane paint 

without damaging the primer or the underlying 
ber-

glass layer. Chemical stripping and mechanical blasting 

with a variety of media such as dry ice, starch, sodium 

carbonate, and ground sponges were attempted, but nei-

ther method could remove only the top coat without 

damaging the 
berglass to some extent. Consultation 

with the paint manufacturer con
rmed that a chemical 

bond between the primer and top coat prevented them 

from being separated. Conservation scientist Richard 

Wolbers, of the Art Conservation Department at the 

University of Delaware, was able to formulate a gel that 

would remove the epoxy primer and urethane top coat 

from the 
berglass surface; however, this method was 

determined not to be economically feasible on the scale 

of Shuttlecocks. Wolbers suggested the method described 

in option  above, but this was deemed too expensive 

and experimental for the scale of the artworks. 

�e sixth and 
nal option involved painting over 

the existing surface with a superior paint system that 

would not have to be renewed for a much longer length 

of time. Tnemec Company, Inc., of Kansas City was con-

sulted and, a�er some discussion, recommended a �uoro-

urethane paint that had the desired qualities. Tnemec 

had supplied a related paint system for Oldenburg and 

van Bruggen’s Spoonbridge and Cherry, installed at 

Walker Art Center, Minneapolis, and so was already 

familiar with conservation concerns and requirements. 

�e system consists of a -mil-thick epoxy primer, a  

paint. �ese areas were then primed with epoxy primer 

and top-coated with urethane paint. Over time, larger 

areas of �aking paint were observed on the pieces, 

requiring an extensive program of scraping, sanding, 

priming, and repainting (see 
g. ).

Assessment of Repainting Options

Once it was decided that the sculptures would need to be 

completely repainted, several options were considered: 

. Paint over the existing paint using the original 

paint speci
ed by the artists.

. Remove all paint down to the 
berglass and 

repaint using the original paint. 

. Remove the existing paint down to the 

primer using (a) chemical strippers and/or 

(b) mechanical blasting (incorporating walnut 

shells, baking soda, carbon dioxide, sponges, 

or other media).

. Remove all paint, including the primer, and 

repaint with a higher-quality paint.

. Remove the existing paint down to the primer 

and then apply a pH-speci
c polyacrylic acid–

based primer tinted a contrasting color from the 

one used for the top coat and original primer. 

Figure  Areas of touch-up on a feather of one of the 

Shuttlecocks. Over time the touch-up paint could not be 

matted down su�ciently to match, with aesthetically dis-

pleasing results. 
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-mil-thick intermediate layer, and a -mil-thick top 

coat. �e primer is specially formulated to be applied over  

urethane paint, making it unnecessary to strip the original 

Shuttlecocks paint. On the positive side, the top coat has 

an additive that provides durability, longevity, �exibility, 

high gloss, and compatibility with a wide range of colors. 

�is paint has been formulated to maintain the origi-

nal gloss over its lifetime, about 
�een to twenty years. 

On the negative side, this paint is as di�cult to remove 

from the Shuttlecocks as the original paint. However, 

when the �uoro- urethane paint has to be renewed, only a  

-mil-thick top coat needs to be applied. �e various 

paint layers on the Shuttlecocks would then consist of the 

systems shown in table . 

Total thickness of the new paint layer is  mils, or 

. inches, or . millimeters.

Although it was agreed that covering the origi-

nal paint may not have been the most ethically correct 

choice, the particular condition of the original paint, 

and the fact that the contract with the artists did specify 

periodic repainting, in�uenced the decision to use the 

new paint system. �e artists were consulted on this 

decision and concurred. 

Mark Di Suvero’s Rumi 

Rumi () by Mark Di Suvero was purchased by the 

Nelson-Atkins Museum in late  (
g. ). It had been 

freshly painted by the artist’s studio a�er its return from 

the  Venice Biennale. �e sculpture is . meters 

tall and is made from 
ve steel I-beams bolted together 

at various angles and painted a vivid red. �e paint sys-

tem applied by the Di Suvero studio consisted of DuPont 

Variprime Self-Etching Zinc Chromate primer and 

Dupont Centari Acrylic Enamel top coat.

In , when Rumi was shipped to the museum 

on an open-bed truck, it arrived badly abraded by the 

straps used to secure it to the truck bed (fig. ). The 

Table . Paint systems used on the Shuttlecocks.

Primer Intermediate Top Coat

Original Paint U.S. Paint Awlgrip #D8002 

epoxy

None U.S. Paint AwlGrip #D8015 

polyurethane

New Paint Tnemec Fascure Series 161 

Polyamide Epoxy applied in a 

3-mil-thick layer

Tnemec Endura-Shield Series 73 

Aliphatic Acrylic Polyurethane 

applied in a 3-mil-thick layer

Tnemec Fluoronar Series 

1070 Thermoset Solution 

Fluoropolymer applied in a 

3-mil-thick layer

Figure  Mark Di Suvero, Rumi, . Painted steel,  

�. ×  �.  in. ×  �. (. × . × . m), no. F-/. 

Installed in the Hall Sculpture Park of the Nelson-Atkins 

Museum. © Mark di Suvero / Spacetime C.C. Photo cour-

tesy Nelson-Atkins Museum.

Figure  Detail of Rumi, showing abrasions caused by 

the straps used to secure the sculpture during shipping 

from the Di Suvero studio to the Nelson-Atkins Museum 

in .
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Figure  (Right) Bottom surface of the 

base plate, showing heavy rust and miss-

ing paint. (Far right) Detail of the contact 

area between steel beams, showing heavy 

rust and missing paint.

- Aromatic Urethane, Zinc-Rich), an epoxy inter-

mediate layer (Tnemec F.C. Typoxy Series  Polyamide 

Epoxy), a polyurethane top coat (Tnemec Endura-

Shield Series  Aliphatic Acrylic Polyurethane), and 

a clear coat (Tnemec Endura-Clear Series  Aliphatic 

Acrylic Polyurethane) for additional UV protection. 

�e Endura-Clear is di�cult to repair and was not 

applied until a�er the sculpture had been installed. �is 

clear-coat line has since been discontinued because of 

improvements in the paint system. 

Cathodic Protection System

As an additional protective measure, a cathodic protec-

tion system was installed on Rumi. Cathodic protection 

for metals has been in use for many years on ships and 

more recently on underground pipelines and storage 

tanks. It is a technique used to control the corrosion of a 

metal by placing a more easily corroded metal in contact 

with the metal to be protected in the presence of an elec-

trolyte. �e protected metal acts as the cathode while 

the sacri
cial metal acts as the anode in this version of 

an electrochemical cell. �is system protects only those 

metal parts that are underground or in contact with the 

ground and has no e�ect on parts aboveground, as the 

system needs an electrolyte to make the current �ow. 

In the case of Rumi, a total of  kilograms of high-

potential magnesium powder in -kilogram bags were 

placed in a -centimeter-deep trench around the sculp-

ture and connected by a series of wire cables (
g. a). All 

of the cable connections were made inside plastic con-

paint on the sculpture was so badly damaged that Rumi 

could not be displayed as received. After discussion 

with the artist’s studio, it was decided to repaint the 

piece. Further consultation with several painting con-

tractors determined that the original primer, DuPont 

Variprime, did not offer sufficient protection of the 

steel beams because it is not impervious to moisture. 

Instead, two different primers were proposed: Tnemec 

Series - Aromatic Urethane, Zinc-Rich, and 

Tnemec Series  Epoxy. 

�e new zinc-rich primer was used where the 

straps had abraded the paint down to bare metal. �is 

primer o�ered additional protection to the metal by act-

ing as a sacri
cial layer should the paint be scratched 

down to bare metal. �e epoxy primer was applied over 

the original acrylic enamel top coat in areas where the 

top coat was still in good condition. �e Centari acrylic 

enamel was used as the top coat (applied in two coats) 

because it had the gloss and color insisted upon by Di 

Suvero’s studio. 

�e repainted sculpture was installed at the Nelson-

Atkins in early  but had to be deinstalled in  dur-

ing construction of an addition onto the museum. A�er 

the piece was disassembled, the buried base plate was 

found to be badly rusted, and the contact areas between 

the various elements of the sculpture either were rusty or 

were missing the top coat of paint (
g. ). 

Before the sculpture could be reinstalled, it had 

to be repainted yet again. �is time an improved paint 

system was used: a zinc-rich primer (Tnemec Series 
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metal surface. �is type of connection is done to mini-

mize damage to the paint or the metal, which would 

occur under standard welding. �e welded connections 

are then covered with the bituminous material to make 

them waterproof (
g. b). 

Once all of the wires are connected, a current 

should �ow through the system, monitored by placing 

leads from a meter across the terminals of a test station 

Figure a Installing a cathodic protec-

tion system on Rumi. Bags of magnesium 

powder are shown before being placed in 

the trench around the sculpture.

Figure a A thermite explosive charge is used to pro-

duce an extremely high temperature that bonds the cables 

instantly to the sculpture’s clean metal surface.

Figure b �e cable connections to the sculpture 

are coated with a bituminous material to make them 

waterproof.

Figure c �e cable connection housing 

is 
lled with a bituminous material to make 

the cable connections waterproof.

Figure b Plastic housing is used as a cable  

connection. 

nectors that were then 
lled with a bituminous material 

to waterproof the connections (
gs. b, c). �e cables 

were then connected to the top surface of the base of 

the sculpture through a process using a small thermite 

explosive charge inside a containment box (
g. a). �e 

explosion produces an extremely high temperature so 

that any paint inside the containment box is instantly 

vaporized and the cables instantly welded to the clean 
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to determine the optimum system. Complete repainting 

should be considered only when all other options have 

been vetted and the artist or the artist’s representative 

has been consulted.

Materials and Suppliers

Cathodic Protection System, designed and installed by Corrpro 

Companies, Inc.,  S. th West Ave., Sand Springs, OK 

; --

Tnemec Paint, Tnemec Company, Inc.,  Corporate Dr., 

Kansas City, MO -; --

circuit board (
gs. a, b). Based on local soil and 

weather conditions, it is estimated that the anode mate-

rial will last approximately eighteen years before having 

to be replenished. 

Conclusion

It must be accepted that outdoor painted sculpture 

will eventually require repainting, as no paint system 

can withstand weathering inde
nitely. Paint should be 

considered a sacri
cial coating on outdoor sculpture. 

Because improvements are continuously being made to 

paint systems to upgrade their performance, paint speci-


ed by the original artist may not be the best choice for 

repainting. �ere is no one category of paint suitable for 

all materials and applications; manufacturers, not just 

suppliers and painting contractors, must be consulted 

Figure a �e test station, consisting of a PVC tube 

buried in the ground near the sculpture. �e cables are 

attached to a circuit board and placed inside the tube. 

Figure b Test station circuit board used to monitor current �ow.
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Where the Dutch Paint Industry Meets 
Contemporary Art

Abstract: �is article gives an overview of the involve-

ment of De IJssel Coatings B.V. in the contemporary arts 

industry in Europe. De IJssel Coatings is a privately owned 

Dutch company established in . �e company origi-

nally produced traditional paints; today it has grown into 

a sophisticated business specializing in the production of 

polyester, epoxy, and polyurethane products, including 

paint, pigment paste, �ller, and glue. Its products are sold 

business to business and, in some markets, with the help 

of dealers. 

�e company’s expertise is based on the synergy it 

has created among a diverse client base. Because many 

of these clients are in the arts industry, De IJssel’s sales 

engineers are familiar with the challenges inherent in, for 

example, the conservation of outdoor sculptures, such as 

weather conditions or color and texture matching. �is 

article discusses the challenge involved in manufactur-

ing a paint in exactly the same color or texture that is 

required, and how modern technology can help. �e arti-

cle also describes recent art projects in which De IJssel 

Coatings participated. 

Introduction

For decades De IJssel Coatings B.V. has worked with cli-

ents from a wide variety of professions, including artists 

and conservators. �ese professionals purchase paints 

and other products made of synthetic resins such as 

polyurethane, epoxy, or polyester, which are manufac-

tured by IJssel, and use these products to build, rework, 

or restore their artworks. �e special bond we have with 

these clients lies in our expertise. Our philosophy of 

Hans Springvloet Dubbeld

open communication has created a synergy that is the 

source of our know-how and has given us a competitive 

advantage in certain niche markets. 

�is paper provides a brief history of De IJssel 

Coatings and an overview of its products, explores the 

connection with modern and contemporary art, dis-

cusses the di�culties the company faces over the res-

toration of outdoor sculptures and how technology can 

help, and gives a brief summary of the paint systems 

recommended for outdoor sculptures.

History and Background

De IJssel Coatings had its beginnings in  in a shed 

on the banks of the river Hollandse IJssel. �ere a diesel 

engine powered a machine belt connected to a paint 

production machine that could produce almost  kilo-

grams of paint each day. �e company launched under 

its original name, Machinale Verf- en Japanlak Fabriek 

De IJssel (Mechanical Paint and Japan Paint Factory)

(
g. ). From raw materials such as linseed oil and natu-

ral pigments such as umber, ocher, and sienna, the 
rst 

paints were produced. Later, synthetic materials such as 

white lead and red lead were used.

�e 
rst milestone was reached in , when an 

extension was built onto the original shed, doubling 

production capacity. A shortage in raw materials dur-

ing World War II brought production to a standstill. 

Fortunately a new market was found for the production 

of shoe polish, mostly in black. Years later the residue of 

black polish remains visible in the factory. A�er the war, 

the production of paint resumed, and new raw materials 
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new factory, and the o�cial opening took place in October 

 (
gs. , ). De IJssel’s storage of bulk materials, raw 

materials, and 
nished goods adhere to the latest state-of-

the-art requirements. Spacious production areas, o�ces, 

and laboratories provide ample room to develop the prod-

ucts of the future. Over the past eighty years, De IJssel 

Coatings has adjusted to various changes in technology 

and the marketplace. �e quill has been replaced by the 

computer, the handwritten letter has been supplanted by 

e-mail, linseed oil has been replaced by synthetic resins, 

and solvents are disappearing. As we make cooperating 

with our suppliers and customers our highest priority, the 

story of De IJssel Coatings will continue. 

were introduced such as alkyd resins. Many formula-

tions had to be adjusted, and a full-time chemist was 

employed.

As a new industry began to emerge—the glass 
ber–

reinforced polyester (GRP) boating industry—it became 

necessary for the company to increase production capac-

ity. A new factory was built in  in Moordrecht, at het 

Oosteinde. �is factory was expanded in  and later in 

 to meet growing demand for materials. In  con-

struction began on another new factory, at ’t  Ambacht, 

also in Moordrecht. When this factory was completed, the 

name of the company was changed to De IJssel Coatings 

B.V. and a new logo was introduced. 

�e name of the company changed again, to Verf- 

Lak en Chemische Producten De IJssel N.V. (Paint, 

Varnish and Chemical Products De IJssel N.V.). �e com-

pany prospered in growth and number of employees. 

Its new logo expressed the changes within the company 

in respect to products, markets, and customers. High-

solid, solvent-free products were introduced. Colors 

were developed, produced, and controlled by computer. 

Investments were made in modern production equip-

ment and methods and continuous quality control. Well-

trained, motivated sta� were committed to o�ering the 

best quality and service to a growing clientele. 

To meet the logistic and environmental challenges, 

it was decided in  to purchase a ,-square-meter 

plot of land on the new industrial estate Gouwe Park, in 

Moordrecht. In summer of  construction began on a 

Figure  Inside De IJssel’s 
rst 

location, in a shed on the river 

Hollandse IJssel, . Photo: 

Adri Joost Van der Eijk.

Figure  De IJssel Coatings B.V. today, in Moordrecht, 

the Netherlands. Photo: J. Springvloet Dubbeld.
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companies; construction companies; companies in the 

entertainment industry; and amusement parks. But are 

these industries entirely different from one another? 

What is the difference, for example, between restor-

ing a polyester boat (fig. ) and a polyester sculpture 

(fig. )?

If both items are the same age, it is possible that 

they are made of the same materials. If the polyester 

sculpture is a �oating object such as a boat, both may 

Challenges Faced in Industrial 
Products Used in Modern Art 

De IJssel Coatings produces a wide range of products, 

most of which are two-component polyester, polyure-

thane, or epoxy based. These serve, for example, as 

primers, fillers, and coatings, and as epoxy- or poly-

ester-based glues and pigment pastes. The company 

serves a variety of industries, including manufactur-

ers of boats, automobiles, trucks, and cranes; offshore 

Figure  Marta Pan, Sculpture Flottante—Otterlo (Floating 

Sculpture—Otterlo), –. Pond, glass 
ber–reinforced 

polyester resin, aluminum. Kröller-Müller Museum, Otterlo, 

the Netherlands. © Fondation Marta Pan & Andre Wogenscky. 

Courtesy Pierre Lagard, President, Fondation Marta Pan & 

Andre Wogenscky.

Figure  A recently repainted polyester boat at John 

Joosse’s shipyard near the harbor of Zierikzee. Photo: 

J. Springvloet Dubbeld.

Figure  �e company relies on 

solar technology for a wide range 

of products. Photo: J. Springvloet 

Dubbeld.
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BAM Group, a Dutch company. All BAM machines are 

painted in the company colors of orange and green. �e 

orange used is an extremely metameric color. Under 

one light source, the color might match the reference 

standard perfectly, but under another source, it might 

not. �e di�culty in matching colors becomes even 

more complicated when the object is made of di�erent 

materials. 

Availability of Raw Materials

Availability of raw materials also presents a problem in 

the GRP industry, for example with pigments. Pigments 

have been used for millennia and are the basis of all 

paints. �ey are ground-colored material. Early pig-

ments, which were simply ground earth or clay, were 

made into paint by combining with saliva or animal fat. 

Modern pigments are o�en sophisticated masterpieces 

of chemical engineering. Seen under a microscope, 

paintings and other painted objects consist simply of 

pigments suspended in a substance—like chips in a 

chocolate chip cookie. �e substance can vary from oil 

or egg yolk in paintings or resins to plaster in frescoes or 

to sophisticated plastics in automobile 
nishes. 

Not all pigments that were used in the past are 

still available today. Some simply no longer exist, while 

others—cadmium or lead pigment, for example—are 

banned from use for environmental reasons. Cadmium 

has been used, however, to make bright yellow paint, 

even be subject to damage from the same elements of 

nature. �e results may be comparable for both the 

industry and modern art.

Osmosis

A common problem in the GRP industry is osmosis, 

the result of which is o�en blistering of the polyester 

gelcoat caused by moisture in the polyester laminate. 

�e amount of moisture in the laminate can be mea-

sured using a so-called nondestructive moisture meter. 

In order to apply any kind of product on top of the 

laminate, the laminate should not contain more than 

 percent moisture. �us it is of extreme importance 

to know the percentage of moisture hidden in the lami-

nate. Very o�en GRP outdoor sculptures have absorbed 

some moisture. �e solution can be found in the profes-

sional boat-building industry. Professional boatbuilders 

o�en use the hot-vacuum method when a boat su�ers 

from osmosis. However, 
rst the gelcoat layer has to 

be removed and then the moisture forced out by hot 

vacuum.

Color and Metamerism 

A second common problem involves color. �e crane 

in 
gures  and  is made by a De IJssel client and is 

in use at New York City harbor. In winter, this crane 

unloads bulk carriers 
lled with salt to spread on the 

icy roads. �is company also builds cranes for the Royal 

Figure  �e orange-and-green logo on a crane manu-

factured by PLM, a client of De IJssel. �e colors used 

are extremely metameric and can be di�cult to match. 

Photo: J. Springvloet Dubbeld.

Figure  Another view of the PLM crane. �e di�culty 

in matching colors is further complicated when the 

object is made of di�erent materials. Photo: J. Springvloet 

Dubbeld.
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as chalk has a low gloss because the light re�ected is 

di�used. Numerous international technical standards 

de
ne the method of use and speci
cations of di�er-

ent types of glossmeters for di�erent types of materi-

als, including ceramic, paper, metal, and plastic. �e 

automobile industry is a major user of glossmeters. It 

is almost impossible to make an invisible repair on a 

car even if the original paint is still available, largely 

because of the gloss di�erences between the new paint 

and an aged paint surface. 

Resolving the Issues

�e GRP industry can help support the maintenance 

of modern artworks by providing sophisticated paint 

systems in a wide range of colors for various surfaces 

and environments. A QUV accelerated weathering tes-

ter can be used during the client’s decision-making 

process.  �is tester simulates the damaging e�ects of 

long-term outdoor exposure of materials and coatings 

by exposing test samples to varying conditions of the 

most aggressive components of weathering: UV radia-

tion, moisture, and heat. 

Imagine, for example, that a red automobile 

is a piece of modern art. The car is a little rusty and 

the client wants to repaint only a small area, but it is 

impossible to get a perfect match to make the repair 

invisible. An industrial worker might immediately sug-

gest sandblasting all the paint off and starting over. 

The end result indeed would be better than before. A 

and without the use of cadmium it is not easy to make 

the exact same color. �e same goes for orange, such as 

that used by PLM to manufacture the crane for the Royal 

BAM Group. 

Using modern technology to help formulate col-

ors, De IJssel was able to make this bright orange again. 

One of the devices employed to match exact colors is a 

spectrophotometer, a device that measures light inten-

sity in di�erent parts of the spectrum. �e 
rst com-

mercial use of a spectrophotometer for measuring color 

was in the paint industry, which involved matching col-

ors for touch-up, such as that performed in auto-body 

work. �e device works in a very straightforward man-

ner, starting with a dry, clean representative sample of 

the color to be measured. A �ake of paint the size of a 

square centimeter is placed in front of the “eye” of the 

spectrophotometer, and the device then formulates the 

recipe for the exact color. 

Glossiness of Surfaces 

Apart from color, the glossiness of a surface is important 

to the appearance of an object. Environmental factors 

such as UV light and �uctuations in temperature and 

humidity a�ect the surface of a painted object (
g. ). 

A glossmeter is an instrument used to measure 

gloss of materials such as paint, plastic, and paper 

(
g. ). Gloss is a measure of the proportion of light that 

has a specular re�ection from the surface. A surface 

such as a mirror has a high gloss, whereas a surface such 

Figure  �is image shows a variation in glossiness due to 

environmental factors. Photo: www.stylingspecialisten.nl.

Figure  A glossmeter is used to measure gloss of paint, plas-

tic, paper, and other materials. �e automobile industry is a 

primary user of glossmeters. Photo: J. Springvloet Dubbeld.
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been repainted, and it was not known what products 

were used. 

Upon consultation, De IJssel sta� advised a com-

plete re
nish of the sculpture. �e 
rst step was to sand-

blast the object using sandblasting beads, which are 

small, manufactured spheres of glass that are forced 

through a blasting machine onto the intended surface. 

�ese beads o�er an alternative 
nishing appearance on 

a number of di�erent substrates, compared to common 

sand grit. In addition, the harmless glass spheres allow 

workers to use the blasting media indoors. 

The advantage of this method is that it allows 

conservators to see where the laminate is damaged; in 

the case of the Jackson sculpture, the damage was quite 

severe. The statue was reinforced with two layers of 

glass fiber, each  grams per square meter. On top 

of that was placed one layer of epoxy zinc phosphate 

coating with a total thickness of  microns. This, 

in turn, was covered with three layers of epoxy high-

build coating with a total thickness of approximately 

 microns. Finally, the statue received a three-layer 

finish of polyurethane coating at a total thickness of  

microns. 

Another example of restoration treatment by the 

GRP industry is the work done on Flying Pins () by 

Claes Oldenburg and Coosje van Bruggen (fig. ). The 

bowling ball in this installation has a diameter of . 

meters; the ten pins are each  meters high. The artists 

specifically chose a bright yellow for the pins to create 

a beautiful contrast with the often gray Netherlands 

 conservator, however, would prefer to apply every scien-

tific method available to make the spot repair invisible. 

To make a good decision, the conservator would need to 

know what the artist had in mind when originally mak-

ing the object, in order to resolve questions about color 

and texture. What is the condition of the surface? If it is 

wood, is it dry enough? What is the relative humidity? 

If there is an existing paint system, is it a one- or two-

component system? If the object is displayed outdoors, 

what are the weather conditions in the area? All these 

factors help decide what paint system to use.

Types of Paint Systems for 
Outdoor Sculptures

For the restoration of outdoor sculptures made of metal, 

wood, or synthetic resin, De IJssel strongly advises two-

component products: epoxy-based primers and poly-

urethane-based coatings. Obviously the surface must be 

compatible with a two-component system. �e system 

the company uses most o�en, in any case, is a zinc phos-

phate epoxy primer, with a high-build epoxy primer and 

a polyurethane 
nish. 

One example is a large sculpture of the late enter-

tainer Michael Jackson. Nine of these statues were cre-

ated for the performer’s  world tour. �ey were not 

built to last forever. One of the statues stands in the 

Netherlands, in Best, near a local McDonald’s restau-

rant. Over the years it became weathered and dam-

aged. Little was known about its surface because it had 

Figure  Claes Oldenburg and Coosje 

van Bruggen, Flying Pins, . Steel, 


ber-reinforced plastic, polyvinyl chlo-

ride foam; painted with polyester gelcoat 

and polyurethane enamel. Eleven ele-

ments in an area approximately  �. 

(. m) long ×  �.  in. ( m) wide; 

 pins, each:  �.  in. (. m) high 

×  �.  in. (. m) widest diam.; ball: 

 �.  in. (. m) high ×  �. (. m) 

diam. Collection intersection of John F. 

Kennedylaan and Fellenoord, Eindhoven, 

the Netherlands. ©  Claes Oldenburg 

and Coosje van Bruggen. Photo: J. 

Springvloet Dubbeld.
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gloss, and all subsequent painting applied on top of that 

layer was also high gloss. Originally the ball was semi-

gloss and the pins high gloss. De IJssel’s restoration fol-

lowed these parameters in accordance with the artists’ 

original intentions. 

Conclusion

�e title of this paper is “Where the Dutch Paint Industry 

Meets Contemporary Art.” �ese two worlds clearly do 

converge when dealing with outdoor painted sculpture. 

Of course, there are many di�erences between them, 

but, as outlined in this paper, there are also many simi-

larities. When professional individuals from these com-

pletely di�erent worlds combine their strengths and try 

to learn from each other, it is amazing what they can 

achieve together.

skies. Unfortunately the city of Eindhoven, where 

the work resides, made repairs over the years without 

matching the exact color. Cracks had also appeared in 

the work. 

Restoration was finished in the summer of . 

The surfaces of the pins and the ball were sanded with 

sanding paper to remove all the degraded layers of paint 

that had been applied over the years. About ten years 

ago the artwork was repainted for the first time. The 

two-component paint used was still in good condition, 

so De IJssel’s paint system was applied on top of that 

layer. Three layers of De IJssel Double Coat (two-com-

ponent polyurethane) were applied. This paint is well 

known in Europe for its superb quality in combination 

with GRP.

It was discovered that the 
rst time the sculpture 

was repainted, the ball and the pins were painted in high 
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Production and Conservation of a  
High-Gloss Outdoor Sculpture

Abstract: �is paper summarizes the working methods 

of the Berlin-based artist Anselm Reyle and the process 

of developing a coating for one of his outdoor sculptures. 

�is sculpture was designed with highly re�ective surfaces 

coated with a mirror layer and varnished with a clear 

coat. Reyle’s aspiration is the illusion of a “perfect” sur-

face: in other words, viewers should not notice the object’s 

coating. As a conservation layer, an oil polymer sealing 

was applied, which could be used as a reference in the 

conservation of other coated objects in outdoor settings.

Introduction

Conservators are usually called in when an artwork is 

damaged, when climate conditions need to be de
ned or 

set up, or to document the causes of damage in a report. 

For conservators of contemporary materials, dealing 

directly with artists can also be commonplace. 

�e Berlin-based artist Anselm Reyle requested 

a report on the manufacturing techniques used for his 

sculptures, and on de
ning a methodology for moni-

toring the quality and durability of the surfaces being 

produced. Reyle’s indoor sculptures are produced by 

modelers in foundries and in paint shops. A�er examin-

ing the technical and chemical processes involved, the 

artist then requested an investigation into developing a 

production procedure for similar re�ective sculptures 

that would be more appropriate for an outdoor setting. 

�is involved not only a di�erent process but also the 

testing of coatings, one of which appeared to o�er a 

signi
cant improvement in durability for sculptures dis-

played in outdoor settings.

Thomas Dempwolf 

Indoor Sculpture: Materials and Processes

To create his sculptures that are displayed indoors, Reyle 

draws inspiration from objects of architecture and arti-

san cra�work; he edits their outlines, enlarges them, 

and gives them a di�erent and more “noble” appearance 

by designing a re�ective surface o�en combined with 

the vibrancy of transparent colors. Another important 

aesthetic aspect of his work is to create the illusion of a 

perfect surface. Several attempts are usually needed to 

produce a sculpture with a satisfactory smooth, highly 

re�ective surface. If an area looks too matte or the top 

coat shows any imperfections in its application (result-

ing in, for example, an orange peel e�ect or dirt impu-

rities), the work is rejected and has to be completely 

redone.

�e application of the re�ective layer and the top 

coat is a complex and highly delicate process. A�er the 

surface of a cast bronze or aluminum sculpture has been 

thoroughly pretreated by sanding, 
lling the pores, and 

priming, the re�ective paint is applied using a process 

called chemical metal spraying (CMS). In this process, 

silver salts and a reduction solution are applied with a 

two-component spray gun, leading to the precipitation 

of a thin layer of silver approximately  micron thick. 

At this point it becomes very clear whether the base was 

well prepared or not, as the smallest irregularity will be 

visible underneath the re�ective paint (
g. ). 

Once it has dried, two layers of dyed clear lacquer 

are applied. Great dexterity and skill are required to 

produce a �awless �ow of lacquer. Some painters develop 

special racks that turn on an axis while spraying. Others 

change the composition of the lacquer or meticulously 
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a relatively low surface tension but is suitable only for 

outdoor use to a limited extent (Brock, Groetekaes, and 

Mischke , f.).

Outdoor Sculpture: �e Philosophy Project

Reyle’s Philosophy project was the 
rst large-scale re�ec-

tive sculpture created in his Berlin studio for an outdoor 

setting. His previous experience in silvering sculptures 

for indoor settings was useful only up to a point, as the 

need to protect the object from corrosion and preserve 

the re�ective surface in the long term places signi
cantly 

higher demands on the design and construction of the 

sculpture as a whole. Some of the materials and tech-

niques that work well for interior settings are unsuitable 

for outdoor use.

�e shape of Philosophy is inspired by real-socialist 

architecture and typical architectural elements of build-

ings in the former German Democratic Republic (GDR). 

�e starting point is a wall made of 
�y complexly 

formed concrete blocks, located on a former industrial 

ground in the GDR and built to screen garbage con-

tainers from view. �is system of blocks was produced 

serially for the construction of frontages, fountains, 

playgrounds, and the like. Reyle sees his work as an 

homage to this chapter of art, one wherein geometric 

forms are used as public art. 

�e Philosophy sculpture was designed as a con-

struction of mirrored, shaped, preformed blocks whose 

smooth and complex surface would re�ect and refract 

light. �e artist’s choice of material had to take into 

equal account several factors, including visual impact, 

function, and corrosion resistance. Reyle did not want 

to use chromium-nickel steel, which is weather resistant, 

because of its insu�cient re�ectivity. A galvanic coating 

with chromium or nickel was rejected because of the 

huge amount of work required to pretreat the substrate. 

�e decision was 
nally made to use a coating 

of vacuum-metallized aluminum using the physical 

vapor deposition procedure plus a chemical treatment 

to increase corrosion resistance. �is Chrome-Optics© 

procedure was developed by master painter Matthias 

Koch, of Allendorf in Hessen, Germany. In the proce-

dure, aluminum is sputtered onto the item in a vacuum 

chamber. Koch developed an additive treatment to pre-

vent the aluminum from corroding when the clear top 

coat becomes porous or damaged. It was designed for 

adjust humidity and temperature in the immediate envi-

ronment. Even the best painters, however, o�en need to 

make more than one attempt. 

A crucial disadvantage of silvering using chemical 

metal spraying is that it is not suitable for objects that 

are exposed to outdoor environments, even if advertise-

ments claim that it can be used to embellish cars and 

motorcycles. Its weakness is the susceptibility of the thin 

silver coat to corrosion. �is can be caused by direct 

sunlight if the surface temperature rises to more than 

° C, as the structure of the coating becomes unstable 

and the silver coating runs the risk of tarnishing. �e 

second cause of corrosion is the inadequate stability of 

the top coats used. In order to achieve as blemish-free 

a �ow of paint as possible, a low-solid two-component 

polyurethane coating is used. �is type of lacquer con-

tains a fairly small amount of solid material and has 

Figure  Anselm Reyle, Harmony,  (detail). A thin 

layer of silver was applied to this bronze sculpture using 

CMS followed by a purple varnish, resulting in a brilliant 

surface. Used with permission of Anselm Reyle. Photo: 

�omas Dempwolf.



105Production and Conservation of a High-Gloss Outdoor Sculpture  

Proceedings from the interim meeting of the Modern Materials and Contemporary Art Working Group of ICOM-CC  Kröller-Müller Museum, Otterlo, �e Netherlands, June –, 

To that end, a team was gathered to make the 

sculpture within a nine-month period. �e individual 

steps of fabrication included the following: 

•	 The	shell	of	the	block	was	reshaped,	repropor-
tioned, and digitally recorded before the 
nal 

model was made.

•	 The	design	of	the	fastenings	was	developed.
•	 The	blocks	were	cast	in	aluminum.
•	 The	data	of	the	laser	scan	were	transferred	into	

a manufacturing program, and 
nal adjust-

ments were made to match the manufacturing 

possibilities (
g. ).

•	 The	blocks	were	milled	with	5-axial	milling	
machines with a tolerance of / millimeters 

so that with the exception of the outer blocks, 

every block could be installed where desired 

(
gs. , ).

Development of the Coating

A special procedure was developed for the coating of 

the sculpture. First, the aluminum blanks had to be 

thoroughly cleaned a�er machining, and then the sur-

face was sealed with two layers of powder coating. Any 

imperfections and blowholes were closed with 
llers 

application in the automobile and furniture industries 

with the ambitious goal that it ultimately would replace 

galvanic coatings such as chromium. 

At the time Philosophy was being made, the pro-

cedure was still in the development phase, but Koch 

was keen to implement the project in cooperation with 

Reyle’s studio.

Figure  A form block from 

Philosophy undergoing the 
rst step, 

rough 
ling, during the -axial mill-

ing process. Used with permission 

of Anselm Reyle. Photo: �omas 

Dempwolf.

Figure  Screen view of the digital mesh used to mill the 

shape of a preformed block in Anselm Reyle’s aluminum 

sculpture Philosophy, . Used with permission of 

Anselm Reyle. Photo: �omas Dempwolf. 
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be reproduced for 
�y blocks (Brock, Groetekaes, and 

Mischke , –) (
g. ). Of course, the informa-

tion he gathered and the precise composition of the lac-

quer remained his secret. When it comes to protecting 

trade secrets, ambitious painters are no di�erent than 

ore casters and other artisans. To make sure that even 

and by leveling. �e surface was smoothed in several 

stages. �e aluminum was then vacuum metallized in 

the vacuum chambers and passivated using the Chrome-

Optics© procedure.

A particular challenge was to develop a blemish-

free coating using high-solid polyurethane lacquers, 

which are suitable for outdoor areas. �ese lacquers 

have a relatively high surface tension, which makes them 

prone to wetting defects such as orange peel e�ect on 

the surface. However, these defects would not have been 

acceptable for the Philosophy project; a practically blem-

ish-free lacquer had to be developed. �is took quite 

some time and involved many experiments and test 

series, for example the salt spray test (ISO ), satu-

rated atmosphere test (ISO ), and cross-hatch adhe-

sion test (ISO ). 

Fortunately the trial phase had begun jointly with 

Matthias Koch one year prior. We had initially hoped 

for support from paint manufacturers but soon real-

ized that the tiny amounts they would sell for a spe-

cial product were of no interest to them. It was le� to 

Koch to develop a practically blemish-free lacquer. He 

experimented with �ow-control agents, anti-cratering 

additives, and other surface-active additives as well as 

with temperature and humidity settings of the spray 

booth until he achieved a satisfying result that could 
Figure  Form blocks from Philosophy a�er coating, in front of the paint 

shop. Used with permission of Anselm Reyle. Photo: �omas Dempwolf. 

Figure  Form blocks from 

Philosophy, mounted a�er milling. 

Used with permission of Anselm 

Reyle. Photo: �omas Dempwolf.
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to remove small areas of the sealing with a detergent 

in order to carry out repairs to the paint. �e company 

o�ers a six-year gloss warranty for cars, during which 

the top coat has to be renewed three times.

�e application procedure for DITEC oil polymer 

sealing consists of 
ve steps:

. Washing the surface

. Polishing the surface and smoothing the peaks 

of the paint

. Washing with a chemical detergent at a slight 

overpressure to clean the pores in the surface of 

the paint

. Sealing the depths with special �uid (product #)

. Sealing the surface with the top coat  

(product #)

�e procedure may be carried out only by licensed 

companies. A test piece of Philosophy was submitted for 

sealing. �e results were convincing: surface tension was 

so low that drops of water hardly stayed on the surface, 

dirt could be removed more easily, and hardness of the 

surface increased. �e surface was also glossier, a wel-

come by-product in this case. 

�e entire sculpture was coated using the oil poly-

mer sealing process. �e treated surfaces have a denser 

and even appearance, and the sealing is clear and not 

visible despite the gloss increase. Maintenance, though 

still necessary, is easier to carry out (
gs. , ).

an interested conservator is kept in the dark, all kinds 

of stories are told to keep such knowledge under wraps.

Sealing with Oil Polymers

Because of the great e�ort involved in coating the 

sculpture and the di�culty in its reproducibility, it was 

important to 
nd a way to protect the surface for as 

long as possible. One idea was to apply an additional, 

transparent sealing to protect the sculpture from the 

environmental in�uences of an outdoor setting. Even 

though the sculpture already had state-of-the-art corro-

sion protection, the material still had a limited lifetime.

To gain a better understanding of what exactly is 

required of a transparent sealing, it is helpful to take 

a look at the lacquered surface through a microscope. 

One can see that it consists of thousands of tiny craters, 

which means that a much greater surface area is, in fact, 

being exposed to environmental in�uences. An e�ec-

tive sealing should therefore reduce the surface area 

and preferably be invisible; in other words, it should not 

impact the appearance of the object. Further, the sealing 

must bond with the lacquer and withstand the tempera-

tures involved; this depends not least on the color of the 

object and the installation site. In order to be reversible, 

it is advantageous if the sealing wears o� over time and 

exposes the original surface.

A review of preservative agents commonly used 

for conservation purposes showed that no proven seal-

ing for lacquered surfaces in outdoor areas was avail-

able. Past and present projects have attempted to protect 

lacquered surfaces in outdoor settings with a microcrys-

talline wax sealing. In my experience this is not particu-

larly e�ective and o�en can do more harm than good. 

�e search for high-quality sealings for outdoor 

areas inevitably leads to products made for the automo-

bile industry. We came across a transparent oil poly-

mer sealing procedure called DITEC, which has been in 

use for more than thirty-
ve years. �e procedure was 

developed by a Scandinavian company that claims that 

it increases surface durability by  percent and gloss 

by  to  percent. �e sealing, whose composition is 

merely noted as “oil polymers” in company documents, 

consists of two layers: a pore sealing “special �uid” and 

a top coat. �is top coat wears o� within one and a half 

years and should therefore be renewed every one and a 

half years. According to a telephone conversation with 

Peter Engler, DITEC’s contact in Germany, it is possible 

Figure  �e 
nished work Philosophy, installed at 

Gagosian Gallery, New York, . Reyle’s sculpture 

Eternity (, bronze), also fabricated using the CMS 

technique, is at le�. Photo: courtesy Robert McKeever / 

Gagosian Gallery.
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tion could be useful for other coated objects as well, but 

scienti
c studies are still needed from a conservator’s 

perspective on exactly how this product works and its 

interactions with the substance of the object. �is cer-

tainly could be a worthwhile approach to improving the 

weather resistance of coated objects placed outdoors, 

although it is recognized that all coatings ultimately 

fail outdoors, and repainting under the warranty of the 

paint manufacturer will remain the ultimate method of 

reversing the visual impact of severe deterioration on 

outdoor painted sculpture. 

Notes

. Chemical metal spraying involves mirrorizing 

nearly any surface with a thin layer of silver. 

�e technique is used by paint shops in the 

production of automotive parts, helmets, deco-

rative items, and artwork.
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Conclusion

For the purposes of sealing the surface of the Philosophy 

sculpture, the oil polymer sealing system seemed the 

most appropriate—a transparent sealing that wears o� 

as a sacri
cial layer due to environmental in�uences 

and protects the object itself. �is method of conserva-

Figure  Philosophy installed at Gagosian Gallery. 

Chrome-Optics© on aluminum. Photo: courtesy Robert 

McKeever / Gagosian Gallery.
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A Kind of Blue: Selecting a New Paint System for 
Re�nishing John Hoskin’s One for Bristol

Abstract: One for Bristol () is a painted steel and 

aluminum sculpture by the artist John Hoskin, situ-

ated within parkland at the University of East Anglia 

in Norwich, England. �e sculpture was in a poor state 

of repair with signi�cant deterioration to the painted 

steel �nish. �is article explains the methodology used to 

develop a treatment plan aimed at restoring the sculpture 

in a way that communicates the artist’s intention while at 

the same time accepting that the work is more than forty 

years old and not a “new sculpture.” �is paper explains 

the decision to re�nish the painted steel and the selection 

of a new paint system.

Introduction

John Hoskin (–) was born in Cheltenham, 

England, and initially trained as an architect’s draughts-

man before serving in the Royal Engineers during World 

War II. A�er the war, he became an artist and worked as 

an assistant to the sculptor Lynn Chadwick. Hoskin’s 

work of this period is typically expressed in bronze, 

forged or welded metal, and wire. It is closely aligned 

with the style referred to as the “Geometry of Fear” by 

the critic Herbert Read, to which Chadwick was a lead-

ing exponent. 

By  this prevailing trend in sculpture was 

challenged by the English artist Anthony Caro, who, 

a�er spending time in the United States, shi�ed British 

sculpture out of the postwar monochrome world and 

into a new use of color and materials more associated 

with industry than with art. Caro taught at St. Martin’s 

Calvin Winner

School of Art and was instrumental in the so-called 

New Generation of younger sculptors. Hoskin was to 

embrace these radical changes. His sculpture One for 

Bristol is one of a small group of works dating from 

the s that clearly express these new tendencies of 

painted steel combined with aluminum and methods of 

construction. It is perhaps through the use of color as 

well as new materials that this represented a more radi-

cal shi� in thinking. �e title is a lighthearted reference 

to the sculpture’s 
rst exhibition, in a group show called 

New British Sculpture at the Arnol
ni Gallery in Bristol, 

England. 

One for Bristol consists of a forged steel T-bar 

framework, a cantilevered section  meters long with 

a further  meters on the return, which also tapers. 

�e steel was 
nished in a uniform blue painted livery, 

understood to be nitrocellulose automobile paint. Four 

unpainted aluminum 
ns are attached to the frame-

work in two locations with a series of steel brackets and 

secured by bolts. �e inscriptions “A – D” and “TOP” 

appear in stenciled paint on the outermost 
ns. Four 

brackets attach the sculpture to a concrete pad; in high 

winds, the sculpture can sway, placing strain on the 

brackets. It is not entirely clear whether Hoskin had 

intended this particular work to be an outdoor sculpture 

(given its 
rst showing was at the Arnol
ni Gallery), but 

it is certainly true that sculptures from the “New British 

Sculpture” period were o�en placed outdoors even if 

this was not the original intent. Likewise, Hoskin may 

have naturally assumed his selected materials such as 

steel and aluminum made the work suitable for outdoors 

even if that was not necessarily his intent. Shortly a�er 
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assessment was complicated by earlier attempts at res-

torations, which le� large areas that were no longer the 

original color. �e sculpture’s history between  and 

 is uncertain, but it is known that restorations were 

carried out in  prior to its installation on the cam-

pus, and again in . �ese were performed rather 

crudely by brush and in a shade of blue darker than 

that used by Hoskin. Subsequent deterioration revealed 

evidence of several blues, all di�erent from the origi-

nal. Only a�er exploratory cleaning tests were a few 

areas of the original “Hoskin blue” revealed, located 

the artist’s death in , the sculpture was donated 

to the University of East Anglia (UEA) and a site was 

selected in parkland on the university campus (
g. ).

Condition of the Work

By  One for Bristol was in a poor state of repair. A 

condition survey was conducted from which a treat-

ment proposal could be formulated. �e sculpture had 

deteriorated due to a number of factors including, most 

speci
cally, environmental factors associated with natu-

ral weathering, which in particular adversely a�ected 

the paint 
nish. In addition, the sculpture had been 

dis
gured by accumulated surface dirt, tree resin, and 

vandalism to the aluminum 
ns, which had been graf-


tied in permanent marker. �ere were aspects of the 

original fabrication indicating that the sculpture had 

inherent weaknesses, most signi
cant being the condi-

tion of the painted 
nish. For example, there was no 

priming or sealing layer prior to the 
nal application of 

the 
nish (
g. ).

Signi
cant areas of paint loss and advanced cor-

rosion of the underlying metal were observed, which 

caused further li�ing, �aking, and falling away of paint. 

�e initial inspection revealed the underlying metal had 

not been primed and that the paint 
nish provided the 

steel with insu�cient protection against corrosion. �e 

Figure  John Hoskin, One for 

Bristol, . Painted steel and 

aluminum. Installed on the 

grounds of the University of 

East Anglia, Norwich, England. 

Photo taken in  before 

treatment. © �e Artist’s estate.

Figure  Detail of One for Bristol, indicating paint loss 

and corrosion in . © �e Artist’s estate.
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A Kind of Blue: Selecting a New Paint System for Refinishing John Hoskin’s One for Bristol 

between the painted steel and aluminum. Re
nishing 

would largely return the painted steel to the way it had 

looked in , but what of the aluminum 
ns? Would 

they be re
nished using abrasives to provide a pristine 


nish? Would this result in a sculpture that appeared 

essentially new rather than forty years old? 

Donation documentation from the artist’s estate 

in  concerning the sculpture refers to “polished 

aluminum.” However, the surface would have quickly 

tarnished due to natural oxidation to a matte 
nish 

without a surface coating (there was no sign of one). 

A commission undertaken by the artist in Darlington, 

England (which yielded the sculpture Resurgence in 

), employed stainless steel rather than aluminum. It 

is likely Hoskin used stainless steel—a more expensive 

material—because this was a commissioned work and 

because the material would achieve a more durable pol-

ished 
nish. �e use of aluminum on One for Bristol may 

well have been an economic decision, and Hoskin may 

not have anticipated the tarnishing e�ect but decided 

not to attempt to recover a shiny surface. In addition, 

re
nishing the aluminum would result in removal of 

the stenciled numbers so that they would need to be 

re-created. �ere was general agreement among all the 

stakeholders—including the artist’s estate—that the 

original stenciling should be retained, as it was a quirky 

but important feature that would signi
cantly alter the 

sculpture if it were reapplied anew.

It was decided to proceed with a less interventive 

aqueous cleaning using Orvus detergent and water, then 

review again the use of more abrasive techniques. Even 

though the surface was le� slightly etched and weath-

ered, aqueous cleaning obtained good results and the 

problematic issue of replicating the stencil was avoided. 

�e aim throughout was to retain the artist’s vision but 

accept that the sculpture was no longer a contemporary 

work of art and had acquired a history of its own.

�e question of whether the re
nished painted 

steel would be harmonious with the aluminum was 

answered by the specialists at Pegg and Son who pro-

posed that shot blasting of the painted steel could be 

carefully controlled so that the remains of old paint and 

corrosion were removed without also removing signs of 

wear such as pitting. When the new paint system was 

applied, the true age of the metal would remain self-

evident. Due to the level of corrosion, no other method 

was less interventive—for example, the use of a solvent 

on some smaller components that the earlier restorers 

had missed. Closer examination revealed a light blue 

undercoat followed by the dark blue 
nishing coat. It 

was possible to determine that the original paint layers 

were applied by spray, evident by a smooth, consistent 

application. 

A�er the examination and discussion with the art-

ist’s estate, Pegg and Son, a specialist fabrication com-

pany experienced in outdoor sculpture, was consulted. 

Further consultation was undertaken with conservators 

and art historians, most notably Melanie Rolfe, senior 

sculpture conservator at Tate. A treatment plan was 

formulated with two central elements focusing on the 

painted 
nish: 
rst, whether it was possible or even pref-

erential to preserve the existing paint 
nish or to under-

take a complete re
nishing, and second, to address the 

question of the authenticity of the painted 
nish given 

that it was now a di�erent blue from the one the artist 

originally intended. 

�e condition survey established that the paint 


nish had deteriorated beyond the point where it could 

be conserved in any meaningful way. Due to the exten-

sive areas of losses, the option of a localized approach of 

consolidating areas of loose paint and 
lling in losses 

was ruled out. In addition, corrosion in the underly-

ing metal meant that consolidation certainly would be 

compromised by further instability in the paint 
nish in 

the future. Given the color had shi�ed considerably a�er 

several historical campaigns of less accurate repainting, 

the most appropriate course of action was to plan for 

re
nishing. However, this could be justi
ed only if the 

new paint could accurately match the original color dis-

covered on some of the smaller components. 

Methodology 

It was clear that if the sculpture were to communicate as 

the artist had wished, the surface would need to be re
n-

ished using a new paint system matched to the original 

color. Once this decision had been made, its success 

relied on two key factors: accuracy of the color match 

to the artist’s original choice, and selection of the most 

appropriate paint system. �ese two factors were central 

to the treatment plan decision-making process. 

Another vexing challenge was to develop a treat-

ment plan that would produce harmonious results 

among various elements of the sculpture—speci
cally 



112 Calvin Winner

Proceedings from the interim meeting of the Modern Materials and Contemporary Art Working Group of ICOM-CC  Kröller-Müller Museum, Otterlo, �e Netherlands, June –, 

Coatings / Pegg and Son for analysis. �e company used 

a commercial spectrophotometer that matches colors 

to known spectra—a database that includes RAL and 

BS standard colors and a database of listed commercial 

mixed colors. �e aim was to search for a match with the 

sample anticipated to be Basilica Blue. 

such as dichloromethane. A system of air abrasives with 

grit aluminum oxide was used to remove the corrosive 

products and provide a clean surface for the new paint 

system. It was determined that the 
nished result would 

therefore be harmonious with re
nished painted steel 

but would show signs of age and surface cleaning of 

the aluminum rather than complete re
nishing of these 

components. 

Color Matching

�e discovery of unweathered original paint on the 

underside of one of the 
xing brackets connecting the 

various elements of the sculpture was vital to the pro-

cess of matching the color. In fact, of a number of areas 

of original paint that were located, one larger section 

was surface cleaned and photographed as a reference. 

Working under the microscope, a discreet scratch test 

revealed this to be the original 
nish (
g. ). A light blue 

paint applied underneath to the bare metal presumably 

acted as an undercoat or perhaps a 
rst tryout. 

To identify the actual color, conservators turned to 

Hoskin’s notebook. Entries from  to  contained 

detailed notes on sculptures of the period, sometimes 

indicating a speci
c automobile paint color (
g. ). �e 

page for One for Bristol does not state a color, and the 

only blue referred to from the period is BMC Basilica 

Blue, noted on another page and dated . �is color at 


rst appeared to match and was available between  

and . Armed with this information, conservators 

took the bracket with the original paint (
g. ) to AGS 

Figure  Detail of One for Bristol. A scratch test revealed 

the original paint 
nish underneath.

Figure  Bracket from One for Bristol with the original 

paint 
nish. 

Figure  Page from John Hoskin’s sketchbook, –, 

referring to One for Bristol. © �e Artist’s estate. 
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ing Aqua Blue, Bermuda Blue, Blue Royal, Iris Blue, 

Midnight Blue, Clipper Blue, Ice Blue, Mineral Blue, 

Mirage Blue, Pageant Blue, Riviera Blue, and Teal Blue. 

None of these period colors provided a precise match. 

As a footnote, the artist’s estate reacted with bewil-

derment to the color matching process, stating that 

Hoskin “was not a colourist and he would have found the 

fussing over very slight variations in colour highly amus-

ing.” However, the family was well aware of the ethical 

dimension facing conservators and the need to retain 

authenticity, one of the fundamental aspects of art.

Choosing and Applying a New Paint System 

�e original paint system was a nitrocellulose paint, 

which was the principal resin for car paint during the 

s—this has been con
rmed by FTIR analysis, and 

cross sections were taken for future analysis. �e pro-

cess of selecting a new system started with the idea of 

using nitrocellulose. It soon became apparent, though, 

that this technique has been all but phased out due to 

health and safety legislation. �e choice of other, more 

available systems included polyurethane or, rather, the 

acrylic-urethane paint system, powder-coat system, 

and epoxy system. �e fabricator, Pegg and Son, recom-

mended using an acrylic urethane paint system based 

on its durability and longevity and the fact that it could 

provide a sympathetic gloss 
nish equivalent to the 

nitrocellulose automobile paint of the s.

�e new system included a specialist primer to 

be followed by a two-pack coating. �e primer was 

Cromadex , a specialist primer containing zinc phos-

phate that provides corrosion protection and a sound 

base for the topcoat—critically important in a durable 

paint system. �is was followed by Interthane , a 

two-pack acrylic polyurethane 
nish providing durabil-

ity and long-term recoatability. Working with the fabri-

cator and, more speci
cally, a specialist paint-
nisher 

proved critical in the selection and application of a dura-

ble system. �e new system should be durable for ten to 

twenty years, depending on factors such as severity of 

weathering and risk of vandalism. A key aim of the proj-

ect was to provide a durable paint system that was sym-

pathetic to the artist’s original system. In fact, the new 

system is undoubtedly more durable than Hoskin could 

have hoped for when he made his 
rst color sculptures 

in his studio in the late s. 

�e results proved interesting. �e fabricator mixed 

a sample of Basilica Blue but in fact con
rmed this was not 

the original color. �e original sample was matched and 

subjectively came very close to a standard RAL color,  

Cobalt Blue (
g. ). A�er some hesitation as to whether to 

try and re
ne the mix still further, a sample was mixed 

essentially by hand and eye. �e two samples were closely 

compared and were only perceptively di�erent under con-

trolled lighting conditions, possibly explained with the 

acceptance that the original color may well have darkened 

over time, not least with accumulated surface dirt. In 

communication with the artist’s estate, it was decided 

that an RAL color gave a very concise instruction in terms 

of any future re
nishing work that would undoubtedly 

happen again in the future. �e avoidance of a complex 

paint mix is also valid concerning the routine repair of 

minor scu�s or chips. �is was a key point: because an 

outdoor sculpture was likely to require routine re
nish-

ing, the project should set down clear parameters not only 

for this occasion but also for the future. 

�e complete re
nishing of the painted steel ruled 

out the possibility of preserving an area of original blue 

for posterity. �e fabricator advised that saving an area 

of original paint by masking it out during shot blasting 

may be di�cult to achieve without a�ecting the new 


nish. �e painted swatch samples have been retained 

on 
le for future reference, and it remains an enigma 

that no exact match has yet been made to a known com-

mercial automobile paint color of the period. Although 

not a comprehensive list, a series of popular UK automo-

bile blue paints from the period was considered, includ-

Figure  Comparison of a prepared test swatch with the 

original paint 
nish.
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which may well be a fate facing public sculpture beyond 

the con
nes of a museum. 

�e sculpture was returned to its outdoor location 

in the summer of  (
g. ). �e addition of a pro-

tective wax coating should help promote longevity and 

protect against gra�ti. To address the issue of galvanic 

corrosion produced by electrolytic reaction between the 

steel and the aluminum, polythene spaces were inserted 

to prevent this damage in the future.

Once the conservation project was completed, One 

for Bristol was exhibited indoors at the UEA’s Sainsbury 

Centre for Visual Arts for a short period of time to show-

case the sculpture and the conservation project (
g. ). 

Reaction was positive, and the sculpture’s transforma-

tion validated the decision to “save” the work from fur-

ther neglect and possible destruction. �ere had been a 

real risk that the condition of the sculpture had so dete-

riorated that it was not economically feasible to repair, 

Figure  One for Bristol, displayed 

inside the Sainsbury Centre at the 

UEA a�er conservation was com-

pleted, . © �e Artist’s estate.

Figure  One for Bristol, re-sited on 

the parkland of the UEA campus, 

. © �e Artist’s estate.



115

Proceedings from the interim meeting of the Modern Materials and Contemporary Art Working Group of ICOM-CC  Kröller-Müller Museum, Otterlo, �e Netherlands, June –, 

A Kind of Blue: Selecting a New Paint System for Refinishing John Hoskin’s One for Bristol 

Bibliography

Considine, B., J. Wolfe, K. Posner, and M. Bouchard. . 

Conserving Outdoor Sculpture. Los Angeles: Getty 

Conservation Institute.

Crook, J., and T. Learner. . �e Impact of Modern Paints. 

London: Tate Gallery Publishing.

Learner, T. . “Modern and Contemporary Art: New 

Conservation Challenges, Con�icts and Considerations.” 

Conservation, �e GCI Newsletter (): –.

Learner, T., P. Smithen, J. Krueger, and M. Schilling. . 

Modern Paints Uncovered. Los Angeles: Getty Conservation 

Institute.

Pullen, D., and J. Heuman. . “Modern and Contemporary 

Outdoor Sculpture Conservation.” Conservation, �e GCI 

Newsletter (): –.

Robertson, Bryan. . Colour Sculptures: Britain in the Sixties. 

Exh. cat. London: Waddington Galleries.

Rolfe, M., L. Morgan, and T. Learner. . “Saving the 

New Generation for the Next Generation: Traditional 

Approaches and Radical Solutions in the Conservation of 

Large Painted Sculpture of the s.” Paper presented at 

Tradition and Innovation IIC Melbourne Congress, October 

–. 

Yngvason, H. . Conservation and Maintenance of 

Contemporary Public Art. London: Archetype Publications.

Conclusion

�e decision to re
nish the painted steel sculpture One 

for Bristol could be carried out only a�er extensive con-

sideration of all factors as part of the conservation proj-

ect. Given the set of circumstances, re
nishing was the 

most appropriate option for this outdoor sculpture based 

on its deteriorated state and dri� from its intended color. 

�e project raised the important point that sculptures 

displayed outdoors may require more interventive meth-

ods of conservation than those accepted for works in a 

gallery. If they are to be preserved, however, one must 

accept the realities of the outdoor environment while at 

the same time retaining the artist’s original intent. 
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“Not for Eternity maybe…”:1 Franz West’s  
Flause and Considerations on Outdoor  
Painted Sculpture 

Abstract: Outdoor painted sculpture pushes conservation 

ethics to its limits. Harsh climate conditions, vandalism, 

and biological infestation all are factors that dramati-

cally shorten the life span of paints. Repainting seems to 

be the only solution to maintain the intended look of an 

artwork. But some works simply are not reproducible. 

What options does a conservator have before deciding to 

repaint? Are there ways to extend the lifetime of paints? 

Which carries more weight: the artist’s intention or the 

material of an artwork? �is short guideline will consider 

these questions using Franz West’s Flause (), from the 

collection of the Museum Abteiberg Mönchengladbach, 

Germany, as an example. 

Introduction

Art in public spaces is always more vulnerable than art-

work within a museum. Artwork in a museum is usu-

ally presented under stable environmental conditions, 

with measures in place to prevent damage; outdoor art 

is o�en used in any way a person can think of. It may 

be used as a chair or writing desk or, if disliked, may be 

subjected to vandalism. �is places signi
cant stress on 

the artwork. On top of that, climate conditions are much 

harsher; rain, frost, and radiation are real challenges to 

every material. �ough materials such as stone or metal 

may withstand these conditions for quite some time, 

more delicate surfaces—especially outdoor painted sur-

faces—will su�er. We have to accept the limited life span 

of some materials. 

Outdoor painted surfaces therefore require a dif-

ferent approach when it comes to conservation. Due to 

Florian Szibor

circumstances, it is impossible to treat them with the 

same ethical considerations that are used for artworks 

presented indoors. A complete repainting is o�en inevi-

table. Nevertheless, the conservator should not make 

this decision lightly. All options should be carefully con-

sidered before taking action. 

Some of the considerations that would in�uence a 

conservator’s decision include the following:

•	 About the artwork: Is the paint unique or 

reproducible? What materials are used in the 

artwork? How do they interact? What is the 

artwork’s current condition? How stable is 

the construction? What is the expected life 

span of the work? Is the artist’s intention still 

readable? 

•	 About the surrounding area: Where is the art-

work standing? What kind of damage is caused 

by its location? Do a large number of people 

pass by? Have there been incidents of vandal-

ism? Is the artwork standing under or close to 

a tree? Do birds or other animals o�en come 

to rest on it? Are there biological remains? Can 

the surrounding in�uences on the work be 

avoided or reduced? 

•	 About the artist: What should the work look 

like? What is the artist’s intention? Should the 

surface look undamaged or like new, or can 

the aging become part of the work? Can the 

work be repositioned, or is the artist’s intention 

linked to the current location? If the artist is no 

longer living, is literature available to answer 
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work appear handmade, and the viewer’s eye is drawn 

to the irregularly welded seams. Overall dimensions are 

 ×  ×  centimeters. �e color has been applied 

by hand rather untidily, judging by the drips on the 

paint surface (
g. ). From a distance the pink color 

looks monochrome, but upon closer examination vari-

ous shades and structure in the paint can be detected. 

�ese factors together give the impression of a “sloppy” 

working technique. 

In terms of its condition, the work needs conserva-

tion. Although the aluminum support is stable and does 

not show any deterioration caused by outdoor condi-

tions, the paint does indicate deterioration. Investigation 

made it clear that due to sunlight, the red in the pink 

color has bleached out signi
cantly compared to its 

origi nal tone (
g. ). Because of the sculpture’s provoca-

tive form, vandalism has taken place. 

An FTIR (Fourier Transform Infrared Spec-

troscopy) analysis con
rmed that the paint used on the 

artwork was a long-oil alkyd resin, and titanium dioxide 

was identi
ed as the white pigment/
ller. �is was cor-

these questions? Are recordings available of 

interviews with the artist? Can the artist’s 

assistants be contacted to provide information? 

Do other museums have similar works by this 

artist with comparable problems?

As every work of art is individual, the conserva-

tor always has questions about any further considera-

tions before making an assessment for treatment. A 

recent investigation into the condition of the painted 

aluminum sculpture Flause () gives insight into the 

dilemmas involved.

About the Artwork

Flause, by the Austrian artist Franz West (–), is 

composed of several aluminum sheets that are shaped, 

bent, and welded together into a long, organic, pink-

colored form that stands vertically (
g. ). Similar to 

the artist’s other metal sculptures, Flause has a simple, 

informal form. Intentional dents in the surface make the 

Figure  Franz West, Flause, . Painted aluminum, 

 ×  ×  cm (..–..). Installed on the 

grounds of the Museum Abteiberg Mönchengladbach in 

Germany. Used with permission of Franz West Archive 

© legal successor of Franz West.

Figure  Detail of Flause. Drips visible in the surface 

structure of the paint indicate a lack of careful paint 

application.
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roborated by Franz West’s former assistant Peter Holl, 

who recalled that the artist used these paints in , 

even though he turned to polyurethane (PUR)-based 

paints later in his career.

Alkyd resins were widely used and o�er reason-

able resistance to oxidation and other forms of aging. 

However, they cross-link on aging and tend to become 

sti� and brittle and therefore prone to �aking. On 

Flause, this was most apparent at the welding seams, 

where the ground material aluminum has a di�erent 

expansion coe�cient. �e aged, sti� paint is not �exible 

enough to follow that movement and �akes o� (
g. ). 

�e original pink paint was originally much stron-

ger in color. �is was con
rmed a�er local mechanical 

removal of the top layer of paint: a much brighter, more 

intense color appears underneath (
g. ). Other dam-

ages also existed. �e overall condition of the paint is 

mapped in 
gure .

Figure  Detail of Flause, showing the e�ects of sunlight 

on the paint. �e red in the pink color has been bleached 

out signi
cantly.

Figure  Detail of Flause, showing �aking paint caused 

by expansion of the aluminum underneath. 

Figure  Detail of Flause a�er the top layer of paint was 

removed, revealing the sculpture’s original, much brighter 

pink color. 
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�is interaction with the spectator is important. 

Flause is both a sculptural object and, with its longitudi-

nal, upright shape, a rather symbolic statement. During 

the two years of maintenance work on Flause, every visi-

tor to whom I spoke had the same idea about what the 

sculpture looks like. It seems the artist’s intention is still 

e�ective. �e place where the artwork now stands was 

chosen by West himself. Flause had 
rst been exhibited 

indoors at the Museum Ludwig in Cologne, so it is not 

exactly a site-speci
c work of art. However, the current 

location, close to the church, was intentional. Following 

the path in the sculpture garden, visitors are inevitably 

confronted with the pink object as they look toward the 

old church. �e form, the color, the location of Flause—

all are pure provocation. 

Most likely the paint on Flause was applied not by 

West but by one of his assistants. Does this make it less 

“original”? West loved to work in collaboration with 

other artists. In group exhibitions, it was di�cult to tell 

who did which artwork. He collaborated on exhibitions 

with his assistants and always encouraged them to work 

in an artistic way. Perhaps for West the term authentic is 

hard to de
ne when it concerns his own work. 

About the Surrounding Area

Flause is located on the grounds of the Museum 

Abteiberg Mönchengladbach, in the former garden 

of the abbey. �e historical church is within sight of 

the sculpture; West intended this close proximity as a 

provocation to regard the church as an institution. As 

a shortcut to the city, people pass through the grounds 

during the daytime. �e park is closed at night. During 

opening hours guards keep watch over the artworks. At 

nighttime, however, people have entered the park and 

scratched, kicked, or le� gra�ti on the sculptures. As 

the park also has plants and animals, there are biological 

remains on the surface of the sculptures, such as moss, 

leaves, and blades of grass cut by a lawnmower.

About the Artist 

Franz West had a lifelong interest in the interaction 

between spectator and art. He once said: “Das ist meine 

Arbeitsmethode: nicht konstruktiv, sondern respon-

siv” (�is is my working method; not constructive, but 

responsive).

Figure  Condition map of the 

sculpture’s north-, east-, south-, 

and west-facing sides. �e red areas 

indicate paint that has �aked o� 

along welding seams. Green indi-

cates areas where the upper layer of 

color is missing down to the primer. 

�e blue areas indicate scratches in 

the paint. 
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have only a temporary positive aesthetic impact for just 

a few more years; the newly exposed paint 
lm would of 

course bleach out again as before. Currently there are no 

known protective layers that could be used to prolong 

the color intensity much further; at any rate, several 

other measures would need to be carried out 
rst. One 

temporary intervention would involve local 
llings and 

retouching areas of paint loss. Even though this is a 

proven method for artworks in a museum context, for 

outdoor painted surfaces 
lling and retouching provides 

a very limited solution, both in aesthetics and over time. 

Repainting the Sculpture

Regarding the limited life span of Flause’s existing paint 


lm, another approach is to consider repainting the art-

work completely. Contemporary paint systems are far 

more durable. A complete repainting would be a costly 

but reasonable investment, as the industry provides war-

ranties of ten years or more for new paint systems. If 

maintained properly, the life span could be extended 

even further.

Although it is di�cult to determine exactly what 

color the surface had when the paint was 
rst applied, a 

reasonable approximation could be made—certainly one 

that was fresh and provocative, as the artist intended. A 

good paint needs a good priming. �erefore it may be 

necessary to remove both the original paint and primer 

completely. Older paints are o�en removed e�ectively 

by sandblasting if the base material is hard enough, but 

a range of other techniques are available for more sensi-

tive substrates, including so�er blasting materials and 

abrasive and solvent-based methods (i.e., chemical strip-

pers). Whatever method is implemented may well result 

in a total loss of the current—original—paint. �e spe-

ci
c surface structure in the top paint layer, the drip-

pings, and the brushstroke direction also will be lost. 

�is option will alter the sculpture and should perhaps 

be avoided as long as possible. 

Weighing the Options

A�er some 
�een years outdoors, the overall condi-

tion of Flause can still be considered good. But as more 

paint �akes o�, as the paint surface becomes duller and 

the pink color fades further, intervention will become 

inevitable. In anticipation, a conservation concept for 

the sculpture has been set up. First, the current  situation 

Considering a Conservation Approach

Taking into account the previous considerations, the 

conservator may evaluate several treatment options, as 

described below.

Moving the Work Indoors 

Moving any artwork indoors instantly improves the 

conditions to which the work is exposed and would pro-

long the life span of the (original) material of Flause 

considerably. �is idea actually has some validity, since 

one of the 
rst places where Flause was shown was at the 

restaurant “Kantine” at the Museum Ludwig in Cologne. 

Later West himself decided that it should be positioned 

outdoors, within sight of the church; its location is thus 

part of the artist’s intention.

Protecting the Sculpture with a Shelter

One way to keep the work outdoors and protected from 

rain and radiation would involve erecting a shelter. In 

this manner, the artwork could remain in its location 

while the environmental circumstances would be ren-

dered less challenging to the paint. Such a shelter would, 

however, block the view to and from the church and 

di�erentiate the artwork from the rest of the garden. 

Furthermore, it would be quite di�cult to convey that 

the shelter is not part of the artwork, and there is no 

record of West ever suggesting this as an option.

Restoring the Existing Paint Film 

Because the bleached color of the existing paint 
lm is a 

surface phenomenon, it may be possible to regain a color 

that is closer to the original. A number of methods for 

removing a thin paint layer were investigated, and one 

test using water applied with a cotton cloth and an abra-

sive material proved successful. �is method appeared 

to produce minimal erosion, allowing the possibility 

of respecting surface irregularities and producing an 

acceptable surface gloss. 

Would it be feasible to treat the entire irregular 

surface of Flause in this manner and reach a homoge-

neous impression? �e irregular surface and the paint 

drips give reasons for doubt. �e paint layer on Flause is 

also very thin, making it hard to reduce it in thickness 

any further without exposing the underlying primer. 

�is approach of “bu�ng up” the worn surface would 
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Conclusion

Outdoor painted sculpture needs a conservation 

approach that is di�erent than for indoor sculpture, and 

o�en even di�erent than for nonpainted outdoor art-

works. �e paints that have been produced thus far are 

not stable enough to withstand outdoor circumstances 

for extended periods. Sunlight, UV radiation, humid-

ity, and �uctuations in temperature all shorten life span 

dramatically, as do human acts such as vandalism. 

Conservators of outdoor painted sculpture o�en 

need to consider the option of repainting in addition to 

other, less invasive options, in order to return the look 

of a work to the way it was intended by the artist, espe-

cially if there is insu�cient original material to save. For 

industrially applied paint 
lms, it is possible to re-create 

a surface similar to the original, but when the surface is 

unique and hand-painted, it is not as reproducible. In 

this case, the aim must be to conserve the artwork as 

e�ectively as possible, either by replacing or covering 

it or by covering it with a protection layer. Whatever 

approach is chosen will not last forever. Continuous 

maintenance is a vital part of any conservation strategy 

that minimizes damage and deterioration in the long 

term. Outdoor painted sculpture is too complex to yield 

simple and universal answers. 

Notes

. Franz West, Gelegentliches zu einer anderen 

Rezeption, exh. cat. (Mönchengladbach: 

Städtisches Museum Abteiberg, ). 

. Quoted in Peter Gorsen, “Be
ndlichkeit in 

lebende Skulpturen gefasst, Partizipation und 

Autonomie im Werk von Franz West,” in Eva 

Badura-Triska, ed., Proforma (pp. –), exh. 

cat. (Vienna: Museum of Modern Art, Ludwig 

Foundation, ).

of the work is to be monitored as long as possible. Next, 

local repairs may be preferred, perhaps in combina-

tion with bu�ng up the surface. �is way, the decision 

of complete overpainting can be postponed but not 

avoided. Filling will react in a di�erent way to strain, 

sun, and di�erences in temperature. Inpainted areas will 

soon stand out as the paint used in touch-up ages di�er-

ently from that used on the surrounding, already aged 

and bleached surface. 

When the 
nal decision to apply a completely new 

paint layer must be made, can the original artistic prop-

erties of the pink paint layer be taken into account? Is it 

appropriate to mimic various shades in the pink color, 

add drippings at the same locations as before, and invent 

a brushstroke on the surface? Making reconstruction 

samples for this on larger dummy plates to be compared 

outdoors with the original painted surface of Flause can 

be of help in making these aesthetic decisions. 

�e aim of the actions taken is to keep the work in 

a “vital” state. �e artwork manifests itself in its posi-

tion, form, and color. Its position will not be altered 

since it was chosen by the artist. �e form is stable due 

to its basic material, aluminum; the paint layer, however, 

is not. Treatments will thus need to concentrate on the 

paint. In the long term, conservation of the existing 

coatings is as challenging as it is futile. In the medium 

term, the present coating can still transport the art-

ist’s intention. Conserving the unique paint and slowing 

down further degradation has a high value. �e decision 

to protect the surface with a reversible waxy layer or a 

more durable but invasive layer is pending. 

Against all odds, the “vital” state of the paint will 

vanish and repainting will be imperative. Having it done 

by Franz West’s former assistants is the closest we can 

get to the original, which it will never be.
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Alexander Calder’s Le Hallebardier: 
Recommendations for Care and Maintenance

Abstract: Since , the stabile Le Hallebardier () by 

Alexander Calder has been situated on the banks of the 

Maschsee in Hannover, Germany, where it is particularly 

exposed to the elements. To assess the damage phenom-

ena, digital mapping was carried out. �is, together with 

visible (VIS) and �uorescence spectroscopy examinations 

and other material analyses, provided the basis for the 

development of a restoration and preservation plan with 

recommendations for maintenance and care. 

Introduction

At  meters tall, Alexander Calder’s Le Hallebardier 

() is an impressive, freestanding outdoor painted 

sculpture positioned in front of the Sprengel Museum 

Hannover, overlooking the lake Maschsee from the 

north side. �e artwork is constructed from so� sheet 

iron, has a total painted surface of – square meters, 

and weighs  tons. Approximately three hundred screws 

and square nuts in the iron construction exist partly 

for aesthetic reasons and bear witness to Calder’s fond-

ness for screws. In  the sculpture’s condition was 

assessed and the damaged areas in the paint layers 

and the metal construction in need of restoration were 

mapped. �e bolts and screws required special attention. 

Research revealed the existence of a total of seven di�er-

ent layers of paint. 

�is article discusses the complex history of the 

sculpture from  until , including its geographic 

positions, variable environmental conditions, and past 

restorations. 

Angelika Gervais

Le Hallebardier’s Journey from 
France to Hannover

Dr. Bernhard Sprengel, the chocolate manufacturer and 

art collector, 
rst saw Le Hallebardier when he visited 

Alexander Calder in  in the French town of Tours. 

In Calder’s oeuvre Le Hallebardier is a so-called sta-

bile, a 
xed standing sculpture as opposed to the art-

ist’s famous mobiles. Sprengel enthusiastically expressed 

interest in purchasing the work and donating it to his 

hometown of Hannover, inspired by towns such as 

Grenoble, France, and Grand Rapids, Michigan, where 

stabiles and other sculptures by Calder had been erected 

in central town squares. 

Sprengel’s personal relationship with the artist 

and their mutual respect played a role in choosing this 

sculpture. �e work acquired its current title in . 

An early photo shows the statue in its 
rst stage as an 

unpainted, welded, and screwed shipbuilding construc-

tion made from so� iron (
g. ). 

For transport from France to Germany, the stabile 

was separated into its component pieces. On July , 

, it was installed temporarily in front of the opera 

house in Hannover (see timeline, p. ), an opera-

tion that took three days. Sprengel planned to give the 

sculpture a prominent location near the future Sprengel 

Museum, having donated his art collection to the city of 

Hannover in . 

In September , as plans were under way for 

the museum’s opening in , the museum’s director, 

Dr. Joachim Büchner, made it clear that as far as attrac-

tiveness and promotional e�ectiveness were concerned, 
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erecting Le Hallebardier was not only desirable but abso-

lutely essential: “�e huge statue with symbolic impor-

tance should provide a colossal pointer or signpost to 

the new museum. �e signal colour red contrasts e�ec-

tively with the light colours of the museum’s facade. It 

is essential for both being able to work through the site 

where the artwork will be erected and that adequate 

unobstructed views are ensured.” It was decided that 

these requirements would be met by installing the work 

on the north bank of the Maschsee.

However, on October , , city building 

authorities raised the following objections to the pro-

posed site: no backdrop, rolling terrain, inadequate 

space, and obstruction by trees. Despite this, on April , 

, the order was given to move Le Hallebardier from 

the opera house to its 
nal location near the Maschsee, in 

front of the Sprengel Museum (
g. ). A month later, on 

May , , the sculpture was moved again and erected 

on frost-free concrete foundations, without addressing 

geographic positioning or other requirements of its sur-

roundings. Today large trees stand in close proximity to 

the statue (
g. ).

Figure  Early photo (ca. ) from France, showing 

Calder’s work in its 
rst stage as an unpainted, welded, 

and screwed shipbuilding construction made from so� 

iron. ©  Calder Foundation, New York / Artists 

Rights Society (ARS), New York. Photographer unknown.

 

The artwork in Tours, 

France, 1971.

For credit see fig. 1.

In 1972 the stabile was 

installed temporarily in 

front of the opera house 

in Hannover, Germany. 

Between 1972 and 1978 

several repaintings took 

place.

Photo: Wilhelm 

Hauschild, courtesy 

Hannover Allgemeine 

HAZ.

Since 1978 Le 

Hallebardier has been 

situated in front of the 

Sprengel Museum, on 

the north bank of the 

Maschsee.

For credit see fig. 2.

Examples of corrosion 

in the pockets of the 

sculpture where water 

can collect.

© ZMK, Hannover 2003.

Le Hallebardier today. 

Restoration was com-

pleted in 2003. 

© 2014 Calder 

Foundation, New York/

Artists Rights Society 

(ARS), New York 

© ZMK, Hannover 2013.

Timeline: Alexander Calder, Le Hallebardier, –.
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then repainted only up to a height of  meters. In addi-

tion, it was treated with an adhesion reducer, making 

it harder for adhesives to stick. �e result of this local 

new coat of paint was unsatisfactory: the coating looked 

patchy and the joints soon became clearly visible. 

A specialist paint company recommended that 

the sculpture be painted twice a year and coated with 

an adhesion reducer. In  it was decided to paint the 

whole sculpture anew a�er it was transported to the 

Sprengel Museum. �e so-called Calder red, a paint  

the artist explicitly requested, was used; this paint was 

produced by a French 
rm in Tours. Another repainting 

was carried out by Hannover building authorities in . 

More than a decade later, in , Calder’s stabile 

was cleaned again. Apparently the rust was removed and 

the statue painted again, just in time for the reopening 

of the expanded Sprengel Museum. In  ZMK in 

Hannover performed a preliminary condition check of 

the sculpture. �is was followed by a full inspection of 

the entire sculpture using mobile sca�olding. At the end 

of the year ZMK made treatment recommendations, and 

a restoration and conservation plan was worked out.

�e aim of the ZMK investigation project was to 

perform an inventory of all known information about 

Calder’s materials and technique, the identi
cation of 

the subsequent paint layers, the current condition of the 

sculpture, any signs of deterioration from the environ-

ment and other causes, and the outlook for the future. 

�e processing of this information gives insight into past 

repairs and any other changes made, which in turn will 

help in the planning of future care and maintenance. 

Environmental Factors 

�e most important matter of concern was the combina-

tion of large-scale steel construction and outdoor cir-

cumstances. Steel has been favored by sculptors for large 

constructions ever since industrialization, as it has the 

desired properties in hardness, strength, and sti�ness. 

Paint layers over steel function primarily as a protective 

system for the metal. Calder applied steel plates, bolts, 

and nuts on his large constructions, and the color red 

was his artistic and aesthetic choice. 

Corrosion is the main risk to the work, as it can 

cause paint to �ake o� and ultimately threaten the 

strength of the construction. Being situated on the 

north bank of the Maschsee, the mechanical strain is 

Conservation History 

It has proved di�cult to reconstruct the material history 

of Le Hallebardier, which is now more than forty years 

old. �e 
rst reported treatment took place in  while 

the sculpture was still at the opera house. Illicitly pasted 

advertising posters had to be removed, as layers of paper 

and adhesive had damaged the red paint. �e statue was 

Figure  Le Hallebardier, installed in front of the 

Sprengel Museum, . ©  Calder Foundation, New 

York / Artists Rights Society (ARS), New York. © ZMK, 

Hannover .

Figure  Le Hallebardier on the banks of the Maschsee, 

. In this geographic position, the sculpture is heav-

ily frequented by crowds of people, except during the 

early mornings. Note the little white posters on the right 

leg. Layers of paper and adhesive, illicitly placed over 

the years, cause damage to the paint. ©  Calder 

Foundation, New York / Artists Rights Society (ARS), 

New York. © ZMK, Hannover .
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Color Analysis

�e oldest photograph of Le Hallebardier shows the 

work unpainted but with some ocher-colored lines on 

the metal (see 
g. ). �ese lines are the reverse sides of 

the welding joints that had been heated to counteract 

the buckling of the metal during the welding process. In 

a later stage, the welding lines were smoothed and cov-

ered by the layers of paint. From  on, the sculpture 

was painted red several times. Paint samples were pre-

pared into cross sections and the stratigraphic sequence 

of the paint layers was examined in visible (VIS) and 

�uorescence spectroscopy. Seven di�erent layers of paint 

were found, although it is not certain whether each 

layer belonged to a single campaign of painting. All the 

layers of paint are orange-yellow or red with varying 

pigmentation. 

Analysis of the oldest layer relevant to the ques-

tion of new painting was carried out with the aid of 

polarization microscopy. Evidence of a mixture of ferric 

oxide, ferric hydroxide, calcite, and quartz was found. 

�e presence of iron (III) was con
rmed through micro-

chemical tests. When the sample was dissolved in acid, 

CO was released, which was attributable to the presence 

of calcite. Individual analyses of further paint layers 

were not carried out.

Visual Observation and 
Documentation: Digital Mapping

On the basis of the preliminary research, systematic 

documentation of the object’s condition began with 

registering the speci
c environmental factors (location 

on the banks of the Maschsee, usage conditions, and 

so forth). When the object was studied closely without 

optical aids, traces of mechanical impacts, and older or 

more recent repairs, alterations and other interferences 

were revealed. Examining the sculpture under di�erent 

weather conditions (sunshine, rain) supplemented this 

information (
g. ). Findings were recorded in the fol-

lowing formats: 

•		 Sketches	(Angelika	Gervais,	July	10–11,	2003)
•		 Photos	(Michael	Herlig,	March	28,	2003)	
•		 An	orientation	system	based	on	a	simplified	

sketch from Hannover building authorities 

(Ursula Reuther, March–April ), placed 

over two-dimensional diagrams of the object

 considerable. �e Calder sculpture had su�ered from 

the formation of corrosion to a stage that the metal itself 

must be considered endangered. Interventions in the 

past, such as complete overpainting, did not always meet 

the technical standards, nor were they compatible with 

the aesthetical choice of Calder red. 

Comparison with Other Calder Sculptures 

In order to assess and qualify the damage phenom-

ena of Le Hallebardier in the larger context of Calder’s 

work, two other works by the artist, which also have 

been exposed to outdoor weathering, were examined. In 

 the grounds of the former US General Consulate 

in Frankfurt am Main housed the early Calder work 

L’Hexopod (). When the sculpture was loaned out for 

a special event, it had to be sawn in half so that it would 


t through the gate. A�er the sculpture was returned, 

the two halves were welded together again; the sculpture 

is now marred by a welding seam. 

On the grounds of the New National Gallery 

(SMPK) in Berlin stands the sculpture Heads and Tail 

(). It was viewed on August , . �e sculpture, 

which is metallic black, shows signs of rust on its vertical 

“joints” and “runs” and has been damaged to varying 

degrees by exposure to light and climate conditions. 

�e surface now shows di�erent gray tones. Mounted on 

steel plates, the work has no direct contact with the nat-

ural stone or with the ground, providing better protec-

tion from corrosion than in the case of Le Hallebardier, 

where corrosion of the steel is induced by the sculpture’s 

close contact with the ground.

Material Analysis

Sampling points of carefully chosen locations in the 

paint, on welding lines, and on nuts and bolts were care-

fully mapped in the documentation to assess the speci
c 

condition and damage in every small area. By analyzing 

old and new material, incorrect restorations (and conse-

quently considerable costs resulting from unsuitable use 

of material) became apparent, as seen in incompatibili-

ties between older and more recently applied materials 

and in materials with unsatisfactory results. �e inves-

tigations revealed which materials were used originally, 

results that should be considered when selecting suitable 

restoration materials and methods. 
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joints were discovered in places where screws probably 

were not tightened enough or where bolts and nuts were 

positioned the wrong way, and there are areas where 

the original material had been exchanged. Mapping was 

carried out to show rust, white e�orescence, and runs. 

It was also possible to di�erentiate several kinds of paint 

loss: �aking of the top layer or several layers, down to 

the primer (
gs. –). In some places, black dust, rubber 

marks from shoes, and remnants of gra�ti and poster 

glue were found. 

�e digital mapping process was found to help 

considerably in visualizing the occurrence of condition 

phenomena such as aging, previous treatments, and 

damage. It was carried out on the object in close cooper-

ation by the author, Stefan Lasch-Abendroth, and Ursula 

Reuther on the basis of the VDI (Association of German 

Engineers) guideline  (digital mapping), which was 

further developed and adapted by the Lower Saxony 

State O�ce for Monument Preservation. 

�e system is grouped into twelve mapping units, 

each with interlinked aspects. �e biogenic infestation—

speci
cally, algae growth—had to be determined. Open 

Figure  Digital map of Le Hallebardier, showing traces 

of mechanical impact, older and more recent repairs, and 

alterations and other interferences. Data gathered under 

di�erent weather conditions (sunshine, rain) were added. 

�is information was recorded in sketches and later 

digitized. ©  Calder Foundation, New York / Artists 

Rights Society (ARS), New York. © ZMK, Hannover .

Figure  Photo of the west-facing side of Le Hallebardier, 

showing algae growth. ©  Calder Foundation, New 

York/Artists Rights Society (ARS), New York. © ZMK, 

Hannover .

Figure  Photo of the west-facing side, showing gaping 

or open joints where a nut had not been tightly 
xed. 

Loss of paint included �aking of the top layer or several 

layers, down to the primer. ©  Calder Foundation, 

New York / Artists Rights Society (ARS), New York. 

© ZMK, Hannover .
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Feet of the Sculpture (Mounting) 

Corrosion damage was evident on the 
ve feet of the 

sculpture. �is was caused by base plates covered with 

gravel and grass that had grown over the plates (
g. ). 

When reassembled, it was recommended that the base 

plates be placed on the foundation heads with a layer of 

tarred sheathing felt in between.

Legs and Mounting 

Paint is �aking in patches over the area around the legs 

or the mounting. �ese patches are numerous at a height 

of up to . meters above the ground and less so up to a 

maximum of  meters. �ey are characterized by �ak-

ing right down to the priming coat and with rusty parts 

underneath. �e damage is caused by vandalism, by 

leaning bicycles against or locking them to the sculpture 

with chains, and by metal 
ttings on shoes worn by visi-

tors trying to climb the sculpture. Where the protective 

coating is damaged, corrosion can more easily occur. 

A�er removing what is not part of the origi-

nal paint, a new protective layer of paint should be 

applied. Better corrosion protection is recommended. 

Furthermore, as far as protecting the sculpture is con-

cerned, suitability of the current location should be 

reconsidered. 

Transverse Metals and Joints 

In some areas of the artwork, on both the vertical and 

horizontal joints, paint has blistered and �aked o�; rust 

Results and Recommendations

�e intensive preliminary work (research, mapping, 

material analysis) serves as the basis for developing a 

restoration and preservation concept. Certain factors 

need to be taken into consideration: 

•		 The	original	materials	that	Calder	used	and	
their properties

•		 The	repairs	carried	out	over	the	years	and	the	
materials used 

•		 The	current	condition	with	environmental	
factors

A restoration treatment must be performed 

respecting the indications of the Calder Foundation. 

Figure  Photo of the west-facing side, showing rust 

and runs. ©  Calder Foundation, New York / Artists 

Rights Society (ARS), New York. © ZMK, Hannover .

Figure  Corrosion damage is evident on the feet of the 

sculpture, caused by gravel with grass growing over the 

base plates. ©  Calder Foundation, New York / Artists 

Rights Society (ARS), New York. © ZMK, Hannover .
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o�, biogenic growth was found on the vertical elements 

(intersections and joints), and pockets of water were 

discovered on the transverse elements. Stagnant water 

on the transverse elements provides the humidity nec-

essary for biogenic growth and in the long run leads to 

corrosion damage. An alternative to taking down the 

entire sculpture would involve cleaning, reconstruction, 

applying an anticorrosive coating, installing drainage, 

and adding tar covering on the horizontal elements. 

Similarly, maintenance and care must be carried out 

continuously in order to minimize damage in the future.

: Ten Years Later

Today Le Hallebardier is in good condition. �e Calder 

red has lost some of its luster, but it is still Calder red. 

�e result of the restoration work carried out by the 
rm 

Arnold AG, Steinbach-Hallenberg, Germany, in  in 

accordance with the wishes of the Calder Foundation is 

still acceptable.

For the future, one can take into consideration the 

current results of relevant projects to prevent the cor-

rosion of freestanding painted and unpainted steel and 

iron objects exposed to weathering. Furthermore, set-

ting out a trial area is recommended in order to provide 

examples of the following aspects: exposing the metal 

surface, checking the tightness of connecting parts, 

reviewing the necessity of partial dismantling, reducing 

corrosion products, and applying corrosion protection 

with particular regard to preservation aspects (original-

ity of the object, reversibility of protection), the new 

coating, and further conservation measures. 

On this basis, rational decisions can be made as 

to the treatment of the corroded, coated steel object, 

and the total cost of repair can be calculated reliably. 

Finally, it would be useful to discuss changes in the way 

the sculpture is displayed (as with Heads and Tail, which 

was erected without direct contact with the ground) or 

moving it to a less polluted location.
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spots as well as moss and algae growth can be detected. 

At some of the intersection faces of the metal, there is no 

paint le�. During reassembling of the sculpture in , 

a�er it was moved to the Maschsee, some parts were not 


tted tightly enough and nuts were not completely tight-

ened. Drainage is not  percent functional. 

�e sculpture ought to be taken down and the 

individual parts cleaned and reassembled, checking that 

all 
ttings have been tightened securely. A�er that it 

should be painted again in Calder red. 

Transverse Metals/Corners 

In the corners of the stabile, so-called pockets have 

formed where water can collect and lead to corrosion 

damage (
g. ). For example, in pocket  the steel has 

corroded by about two-thirds (sample probe:  mm cor-

rosion, . mm loss of material). One nut is so badly 

rusted that it cannot be loosened, and its functionality 

must be tested. Due to the blocked drainage, stand-

ing water has collected with corrosive residual mois-

ture. Here as well, a takedown of the entire structure 

is recommended. �e alternative would be cleaning 

and rebuilding it with anticorrosive coating, installing 

drainage, and adding tar covering on the horizontal ele-

ments. Continual maintenance and care are indispens-

able prerequisites for long-term prevention of damage.

Head and Halberd

Various problems occurred in the head and halberd sec-

tions of Le Hallebardier. Several layers of paint �aked 

Figure  In the corners of the sculpture, pockets form 

where water can collect, leading to corrosion. ©  

Calder Foundation, New York / Artists Rights Society 

(ARS), New York. © ZMK, Hannover .
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. For images of these sculptures, see Wikimedia commons: 

File: Berlin, Tiergarten, Potsdamer Strasse , Neue 

Nationalgalerie, Skulptur ‘Tetes et Queue’ von Alexander 

Calder.jpg. Taking photographs of L’Hexopod at the former 

US consulate in Frankfurt was prohibited for security 

reasons. 

. General guidelines on conservation are to be found on the 

Calder Foundation website: http://www.calder.org/contact/

conservation.

. �ese projects involved research conducted by the 

Deutsches Bergbau-Museum Bochum (German Museum 

of Mining), Monument Protection / Materials Science 

Department in the pilot projects “Transparent Corrosion 

Protection for Industrial Monuments Out of Iron and 

Steel” and “Model Application and Further Development of 

Protective Coatings and Corrosion Inhibitors to Preserve 

the Baroque Choir Railing, Damaged by Environmental 

In�uences, in Osnabruck Cathedral,” both sponsored by the 

DBU (German Environmental Foundation). �e 
ndings 

should serve as a basis for the formulation of the necessary 

new coating. 

photographer Michael Herling, both from the Sprengel 

Museum; and freelance restorer Stefan Lasch-

Abendroth of Hamburg. Art historical classi
cation and 

support in producing the report were provided by Dr. 

Peter Königfeld of Hannover. �e investigations relat-

ing to polychrome were conducted by Andreas Buder, 

Hochschule der Künste Bern, Konservierung und 

Restaurierung, Bern, Switzerland. �e translation was 

done by Pamela Seidel, Laatzen.

Notes 

. Dr. Joachim Büchner, director of the museum of art, 

Sprengel Collection, letter to the authorities of the city of 

Hannover, September , .

. Philocolor, Z.l. �uisseau – BP ,  Montlouis-sur-

Loire, France. Color: rouge Calder (order no.  S. ). 

. Norddeutsches Zentrum für Materialkunde von Kulturgut 

e.V. / North German Centre for Material Science of Cultural 

Artifacts.
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Preservation of Outdoor Painted Sculpture  
in Quebec

Abstract: Since the s, more than thirteen hundred 

sculptures have been installed in public spaces throughout 

the province of Quebec. A signi�cant number are painted. 

In order to meet the growing demand for information and 

services, the Centre de conservation du Québec has made 

a variety of helpful tools available to the public. Artists, 

caretakers, and collections managers have access to a 

downloadable guide to public art and free consultations 

with conservators. Pilot programs have been created for 

municipalities, and training programs on the mainte-

nance of public art are available. Case studies will present 

successes and the risks associated with these initiatives.

Introduction

�is article focuses on the preservation of outdoor 

painted sculptures within the context of the province 

of Quebec. First, a brief overview of the Centre de con-

servation du Québec (CCQ) and its mission is provided, 

followed by an explanation of the public art program in 

Quebec, which is partly responsible for the large quan-

tity of outdoor sculpture. Because of the widespread 

installation of public art in the province, the CCQ has 

developed a series of preventive conservation tools and 

strategies in response to the overwhelming demand for 

technical information. Several case studies demonstrat-

ing the use of these tools, as well as the risks associated 

with providing technical advice to nonconservators, are 

also presented. 

Stéphanie Gagné and Monique Benoît

�e CCQ and Its Mission

Founded in , the Centre de conservation du Québec 

is a provincially funded conservation center attached to 

the Quebec Ministry of Culture and Communications. 

Its mission is to contribute to the preservation and con-

servation of Quebec’s cultural heritage, including arti-

facts, artworks, public art, and architectural elements. 

�e CCQ represents the largest team of conserva-

tors working under one roof in Quebec. Approximately 

thirty-eight conservators are employed in seven spe-

cialized labs: sculpture, paintings, furniture and wood, 

paper, metal and stone, textiles, and archaeology and 

ethnology. Three professional photographers work 

alongside the conservators, providing photo documen-

tation and specialized imaging support. As a result, the 

CCQ is able to o�er a variety of professional services to 

a diverse clientele. �ese services include, but are not 

limited to, condition reports, conservation treatments, 

consultation and expertise, collection surveys, disaster 

preparedness and recovery, and education and outreach 

programs. �e CCQ does not have its own collection, 

but its clientele includes museums and archives, cor-

porations, religious communities, municipalities, and 

private citizens.

Public Art in Quebec 

In the CCQ’s sculpture and metal and stone labs, pres-

ervation and treatment of outdoor painted sculpture 
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brought attention to outdoor sculpture and helped 

inspire a new generation of artists. 

Because all materials deteriorate due to natural 

causes, vandalism, accidental damage, or improper 

maintenance, regular and repeated treatments are 

required for preservation (
gs. , ). It is physically 

impossible for conservators to treat each and every 

sculpture in the province; budgets are limited and the 

outdoor work period in Quebec is short due to the harsh 

winter climate. �ese factors further complicate the 

already challenging reality that is the conservation of 

outdoor sculpture. For these reasons, it is imperative 

that the public be involved in preventive conservation. 

Preventive Conservation Tools  
and Strategies

Over several years, the CCQ has developed a series of 

tools in order to raise public awareness of preventive 

conservation. Feedback from collections managers gath-

ered through surveys, evaluation forms, and informal 

communication con
rms that they have seen an increase 

in the life span of outdoor sculpture in their collections 

once they have implemented preventive conservation 

strategies. �ey also note that conservation treatments 

are less costly when eventually required.

 constitutes up to  percent of the institution’s work in 

any given year. Most of these sculptures are part of pub-

lic collections and are located near government build-

ings, on university campuses, or in public parks. 

In  the provincial government of Quebec 

implemented a policy of integrating art into architec-

ture and the environment, commonly referred to as the 

Politique du %. Under this policy, each time a public 

building is constructed or undergoes signi
cant renova-

tion,  percent of the total construction budget is to be 

spent on artwork. 

At the time of this writing, more than thirteen 

hundred sculptures have been installed province-wide 

under this program alone (
g. ). While the sculptures 

can be created from many di�erent and mixed media, 

the most commonly used materials are metal, concrete, 

wood, or other composite materials such as glass 
ber–

reinforced polyester. �e majority include a painted 


nish. 

From  to , thirty-three outdoor sculpture 

symposia were held in the province of Quebec (Fisette 

). In total more than two hundred artists partici-

pated. �e  International and Universal Exposition 

(Expo ), held in Montreal, exhibited sculptures by art-

ists of national and international acclaim such as Naum 

Gabo and Alexander Calder. Together these events 

Figure  Example of an outdoor 

painted sculpture installed under 

Quebec’s program Politique du 

%. Raymond Mitchell, Égalité?, 

. Painted aluminum. City of 

Amos; installed in front of the city 

courthouse. © Raymond Mitchell. 

Photo: Catherine Lebel Ouellet, 

 © MCCCF.
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CCQ professionals are made available free of charge to 

certain clients. Within this framework, conservators are 

able to provide consultations to artists and collections 

managers, usually by phone or e-mail. 

One of the CCQ’s objectives in working with artists 

is to be involved with new public sculpture projects from 

their inception. �e goal is to encourage relationships 

between conservators and artists, make them aware of 

the conservation services available to them, and assist in 

the decision-making process, free of charge. Some of the 

most sought-a�er information relates to materials sta-

bility and compatibility, fabrication techniques, surface 

preparation, and paint systems. �is artist–conservator 

collaboration has reduced long-term conservation prob-

lems and addressed public safety concerns. It has gener-

ated a positive response from the artists involved, who 

are thrilled to have input on best practices to ensure the 

longevity of their works. 

Web-Based Tools

One web-based tool developed by the CCQ is the free, 

downloadable guide on public art, Guide pour la con-

servation des oeuvres d’art public, available at http://

www.ccq.gouv.qc.ca/
leadmin/images/guide_artpublic/

guide_.pdf (
g. ). �is guide is geared toward art-

ists and collections managers and touches on all aspects 

of public art, from conception and realization to instal-

lation and maintenance. Its information and recom-

mendations are directly applicable to the preservation 

of outdoor painted sculpture. For instance, there are 

sections on di�erent coloration techniques of concrete 

sculptures, on protective coatings such as anti-gra�ti 

coatings, and on the potential danger of bird droppings 

to sculptures and to public health. �e guide also o�ers 

advice on choosing locations and materials for sculp-

tural installations, as well as information about fabrica-

tion and joining techniques and the di�erent factors of 

degradation for concrete and metal sculptures.

Pilot Programs

In addition to online preventive conservation tools, the 

provincial government has funded initiatives wherein 

Figure  Example of deterioration due to improper main-

tenance, showing grass projections and scratches from 

maintenance equipment. Photo: Nathalie Richard,  © CCQ.

Figure  Example of deterioration due to improper main-

tenance, showing paint li�ing and corrosion of steel behind 

the weeds. Photo: Marie-Chantale Poisson,  © CCQ.
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sculpture examined (fig. ), a list of global treatment 

priorities for the collection, a maintenance schedule, a 

handout describing simple tasks that can be carried out 

by municipal employees, and a sample maintenance 

log sheet. Where necessary, employees are trained to 

carry out condition checks and records on-site with 

their own collections as reference material. For each 

municipality, the CCQ provides a list of local suppliers 

for materials. 

Maintenance recommendations routinely include 

rinsing sculptures with water, cutting grass carefully, 

installing barriers between the grass and the sculptures, 

pruning trees, installing gravel at the sculpture base to 

improve drainage, and installing winter protection and 

snow fences to reduce damage from snowblowers, deic-

ing salts, and snowplows. In addition, the CCQ advises 

on the delocalization of artworks and on the supervision 

of new installations (
g. ).

Another challenge for the CCQ is to develop spe-

ci
c collaborations with municipalities owning signif-

icant outdoor painted sculpture collections. �e 
rst 

objective is to encourage CCQ’s municipal partners to 

invest in the preservation and conservation of their col-

lections. �e second objective is to implement preventive 

conservation strategies into existing public maintenance 

programs. 

Since , seven successful collaborations have 

been established thanks to these pilot programs. �e 

municipalities involved are Trois-Rivières, Sherbrooke, 

Saguenay, Gatineau, Victoriaville, and the Chaudière-

Appalaches and Abitibi-Témiscamingue regions (Cree 

First Nation communities). Each pilot project includes 

 hours of conservation services and training semi-

nars for municipal employees. 

Conservation services include a collection sur-

vey containing a detailed condition report for each 

Figure  A CCQ conservator prepares a condition report 

on a sculpture as part of a collection survey. Artist and 

title unknown, . Painted steel. Parc Roussillon, City 

of Longueuil. Reproduced by permission of the city of 

Longueuil. Photo: Stéphanie Gagné,  © CCQ.

Figure  Downloadable guide on public art, developed 

by the CCQ.  © CCQ.

Available at: http://www.ccq.gouv.qc.ca/
leadmin/images/

guide_artpublic/guide_.pdf
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 color chart was consulted to approximate the orig-

inal paint color as closely as possible. Paint color refer-

ence numbers were included in each condition report.

�e city of Longueuil is actively making e�orts 

to implement preventive conservation strategies and 

changing its maintenance procedures as a result of its 

collaboration with the CCQ.

Case Study : Examining Painted Aluminum 

An example of preventive conservation from the 

Longueuil project is the painted aluminum sculpture 

Miroirs, ronds de lumière et rideau de scène () 

by Lise Boisseau (
g. ), located at Collège Édouard-

Montpetit, Longueuil. Upon examining the sculpture in 

, CCQ conservators were surprised by its advanced 

state of deterioration.

Owing to the work’s location in a public area fre-

quented by students, the painted surface was marred by 

scratches and gra�ti (
g. ). Furthermore, the paint 

layer was bubbled and the subsequent varnish layer was 

delaminating (
g. ). �is phenomenon was primarily 

observed along the edges of the panels and in areas that 

were scratched or where the paint had been disturbed. 

Investigation revealed that these bubbles had formed 

over pockets of local corrosion, where white powder—

a typical aluminum corrosion product—was observed 

(
g. ).

As an added bene
t, conservators may interview 

artists in order to understand their sculpture and their 

intent or vision. All CCQ conservation recommenda-

tions respect artists’ intent when known, and are rea-

sonable within the means available to the respective 

municipality.

In addition to the cities selected for the pilot proj-

ects, Montreal, Longueuil, and Trois-Rivières have taken 

the initiative to engage the CCQ to carry out similar 

conservation projects for their own collections.

Case Study : City of Longueuil 
Collection Survey

Longueuil, Quebec, is an example of a municipality 

that has taken an interest in the conservation of its out-

door painted sculpture collection. In  the city hired 

the CCQ to carry out a pilot project. City authorities 

selected nineteen works from Longueuil’s vast collec-

tion for this project.

Although the sculptures selected were generally 

in good condition with sound structure, most had been 

repainted over the years with little to no concern as to 

the original color scheme (see, for example, the artwork 

shown in 
gs.  and ). In these cases, the CCQ recom-

mended repainting the sculptures with the original col-

ors based on archival documentation, artist interviews, 

photographs, and cross-section paint analyses. �e Sico 

Figure  �e CCQ supervises 

installation of sculptures a�er 

treatment. Lewis Pagé, Dispute 

philosophique, . Painted 

ferro-cement (a�er treatment). 

Grand �éâtre de Québec, 

Quebec City. © Lewis Pagé 

estate. Photo: Claude Payer, 

 © CCQ.
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Figure  Lise Boisseau, Miroirs, ronds de lumière et rideau 

de scène, . Aluminum, polyurethane enamel. City of 

Longueuil. During an examination in , CCQ conserva-

tors noted the sculpture’s advanced state of deterioration. 

© Lise Boisseau. Photo: Stéphanie Gagné,  © CCQ. 

Figure  Drawn and engraved gra�ti on the Boisseau 

sculpture. Lise Boisseau, Miroirs, ronds de lumière et 

rideau de scène,  (detail). © Lise Boisseau. Photo: 

Stéphanie Gagné,  © CCQ. 

Figure  Example of an outdoor sculpture repainted 

over the years with little to no concern for the original 

color scheme, shown in its original location at Fernand-

Bou�ard Parc, Longueuil. Régis Pelletier, Concerto pour 

poutres et chaînes, . Painted steel. © Régis Pelletier. 

Photo:  © Johanne Viens.

Figure  �e Pelletier sculpture from 
g. , in its cur-

rent state and location at Lecavalier Parc, Longueuil. Régis 

Pelletier, Concerto pour poutres et chaînes, . Painted steel. 

© Régis Pelletier. Photo: Nathalie Richard,  © CCQ.
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Addressing the Risks of 
Conservation Treatment

Although the CCQ has successfully collaborated with 

municipal employees for several years, conservators 

remain aware that there is still an issue that bears con-

sideration. Part of these pilot projects involves training 

nonspecialists to treat works of art. On the one hand, 

a key bene
t of these programs is that they provide at 

least a minimum of training to those who are likely to 

treat the sculptures regardless of their previous train-

ing, whether it is in cleaning, repairs, painting, and so 

forth. Many municipalities or public institutions do not 

have dedicated sta� for the maintenance of their sculp-

tures. It is common to 
nd inadequate or inappropriate 

treatments carried out by well-meaning individuals who 

lack specialized training. For those places that do have 

a maintenance team, the CCQ has observed that there 

is a high employee turnover. In these situations, collec-

tions maintenance knowledge is rarely transferred from 

one employee to another. �e importance of planning 

regular training sessions and record keeping should 

be stressed.

On the other hand, this brings up a certain ethical 

dilemma. �ere are always risks associated with con-

servation treatment, but even more so when conserva-

tors provide advice to nonconservators. Some tasks are 

In order to understand why this premature degra-

dation was present, CCQ conservators interviewed the 

artist and the professional auto-body painter who had 

done the work. Microscopic analysis of paint fragments 

revealed that the aluminum had not been properly pre-

pared or primed before the paint 
nish was applied, 

hence the corrosion and the �aking paint. Improperly 

prepared surfaces are one of the key reasons that paint 


nishes fail prematurely.

Conservators were able to assist the artist and the 

owner in understanding the needs of this particular 

work. In the condition report, it was recommended that 

the sculpture be repainted, respecting the appropriate 

surface preparation protocols for aluminum. Given the 

lack of surface preparation, localized retouching was 

not an appropriate treatment. It was also recommended 

that all tools used in the surface preparation be reserved 

for aluminum in order to avoid cross-contamination of 

materials (for example, rust stains from steel dust).

Moreover, conservators advised the application of 

a glossy protective coating to protect the surface from 

both environmental degradation and gra�ti, and the 

installation of a lighting system to discourage vandals. 

Also stressed was the importance of having a profes-

sional validate all products prior to their application. At 

the time of this writing, no conservation treatment has 

been undertaken.

Figure  Paint bubbles and engraved gra�ti with water 

in
ltration on the Boisseau sculpture. Lise Boisseau, 

Miroirs, ronds de lumière et rideau de scène,  (detail). 

© Lise Boisseau. Photo: Stéphanie Gagné,  © CCQ. 

Figure  Pulverulent corrosion under the paint bubbles 

on the Boisseau sculpture. Lise Boisseau, Miroirs, ronds de 

lumière et rideau de scène,  (detail). © Lise Boisseau. 

Photo: Nathalie Richard,  © CCQ. 
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edge will develop between artists, collections managers, 

and conservators. Concrete results have been seen in the 

form of successful partnerships between the CCQ and 

the ten municipalities named above that are actively 

making an effort to implement preventive conserva-

tion strategies and improve maintenance procedures. 

In addition, the number of artists who contact the CCQ 

for technical advice has increased as our programs gain 

visibility.

Since the production and installation of outdoor 

painted sculpture shows no signs of slowing down, the 

CCQ continues to be called upon as the primary source 

for technical information in Quebec. �e dissemina-

tion of preventive conservation information enables col-

lections managers, owners, artists, and others to make 

informed decisions about their works and to know 

when to contact appropriate professionals, including 

conservators.

Acknowledgments

Special thanks to the Centre de conservation du 

Québec for its 
nancial support, the Canadian Museum 

Association for its travel bursary, and the Gabo Trust for 

Sculpture Conservation for its grant to attend the June 

 symposium, Conserving Outdoor Painted Sculpture, 

in Otterlo.

References

Fisette, Serge. . Symposiums de sculpture au Québec, –

. Montreal: Centre de di�usion D.

delicate, and well-intentioned individuals can damage 

a painted surface simply by, for example, overclean-

ing the sculpture with high-pressure water. However, 

when there are not enough professional conservators to 

handle the high volume of artworks, choices have to be 

made. �e philosophy adopted by the CCQ for outdoor 

painted sculpture is that knowledge empowers owners. 

By providing preventive conservation tools and safe, 

easy-to-follow maintenance protocols, it has been pos-

sible to minimize the damage caused by improper treat-

ment and ultimately to prolong the life span of outdoor 

sculpture. 

Also, through presentations and training provided 

by the CCQ, participating municipal employees have 

become more conscious of the importance of preserv-

ing sculpture. �ey develop a feeling of ownership a�er 

investing their time and e�ort in the conservation of 

sculpture. Conservators have found that when mainte-

nance plans are simple and straightforward, there is a 

better chance that they will be followed.

Conclusion

In Quebec, outdoor painted sculpture collections bene
t 

when their caretakers have access to online tools, when 

artists take advantage of free consultation, and when 

municipal employees take advantage of the free consul-

tation and training provided by the CCQ.

By making preventive conservation tools and 

strategies available to a wide audience, there is a bet-

ter chance that outdoor sculptures will be maintained 

without being damaged. A secondary benefit is that 

relationships based on a respectful exchange of knowl-
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