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“This book belongs on the reference shelf of every conservator! Dr. Wei has provided a long-needed 
introduction to the mechanical properties of materials and the testing methodology for identifying those 
properties. Writing with clarity, he translates often-confusing terminology, allowing the conservator or 
the interested professional to more effectively understand, conserve, and use the complex materials that 
challenge their daily practice. Mechanical properties and behavior are as important as chemical makeup 
and interaction. This book provides a highly accessible guide to those critical properties.”

Dr. Jerry Podany
Retired Senior Conservator, J. Paul Getty Museum, USA

Author of When Galleries Shake: Earthquake Damage Mitigation for Museum Collections

“In the past, conservation studies have concentrated on a chemical approach to define the basic underlying 
factors for understanding the care and treatment of art and cultural objects. However, the chemical 
point of view is limiting. Since the 1990s, conservation studies have encompassed more than just the 
singular treatment of objects and have begun embracing the more global problem of preventive care. This 
broadening of the field has highlighted the lack of a basic resource covering the mechanical properties 
of art materials. Until now, this was not available in one place. Dr. Wei has produced such a resource 
for conservators and conservation students that covers the basic concepts of mechanical properties of 
materials, providing examples of testing methodologies using art materials.”

Dr. M. Susan Barger
Independent Museum Consultant

Conservators and other museum professionals face a large number of issues involving the mechanical 
behavior of materials, including questions on craquelure, restoring physically damaged objects, art 
in transport, or the selection of adhesives. However, science in conservation and museum studies 
curricula focusses mostly on chemistry. This book fills this important gap in conservation training. It 
is the first such book written specifically for the conservation community and professionals with little 
or no background in (mechanical) engineering. It introduces the basics of mechanical properties and 
behavior of materials and objects with examples and exercises based on conservation practice. More 
complex issues of mechanical loading and advanced solutions are also introduced. 

W. (Bill) Wei is a senior conservation scientist in the Cultural Heritage Agency of the 
Netherlands, Amsterdam. He has a BSE in mechanical engineering (Princeton University, 
1977) and a PhD in materials science (University of Illinois at Urbana-Champaign, 1983). 
Before working in cultural heritage, he spent almost 20 years in industrial materials 
research and development in the areas of fracture mechanics, fatigue, and corrosion. 
Dr. Wei has since been conducting research and consulting on the effects of vibrations 
and mechanical stresses on the condition of fragile works of art for more than 20 years. 

He also conducts research on perception related to conservation treatments and object appearance, 
risks for objects due to mechanical loads, and conservation ethics. 
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Preface

Until a fateful day in 1992, my entire education and career were  
that of a typical materials engineer in the aircraft and power 
industries. On that day, my team-tennis doubles partner and good 
friend, Konrad Laudenbacher, a senior conservator at the Alte  
and Neue Pinakothek museums in Munich, Germany, thought that 
my background would so much better serve the art conservation 
world. He invited me to visit his conservation studios at the  
Doerner Institut and arranged for me to do some volunteer  
work there.

I	 recall	 my	 first	 interview	 for	 that	 volunteer	 position	 
with Dr. Andreas Burmester, head of the conservation science  
department, and later, head of the whole institute. At that time,  
the institute was involved in the European project, VASARI,  
looking	 at	 the	 use	 of	 the	 first	 high-resolution	 digital	 cameras	 for,	
among others, examining the condition of paintings before and  
after transport. When asked to compare two digital images of 
a painting before and after an international loan, I noted that a  
crack which appeared in the “before” image was closed in the  
“after” image. Dr. Burmester was surprised, exclaiming, “Cracks 
don’t close!” I replied, “Of course they do. If the canvas bowed one 
way	 when	 the	 first	 image	 was	 taken,	 and	 happened	 to	 bow	 the	 
other way in the image taken after transport, the crack would  
appear to close. That is the basis of cyclic loading and crack 
growth.”	 I	 was	 eventually	 offered	 a	 volunteer	 position	 and	
worked there for a year and a half. This became my ticket to the  
world of conservation and conservation science.

What may seem like a nice personal story actually exposed 
a great gap in knowledge and expertise in the cultural heritage  
world which Dr. Burmester was trying to close and which still  
exists. When an object requires treatment, the initial technical 
research which is conducted is almost always chemical in nature. 
It	 is	 therefore	 not	 surprising,	 that	 the	 scientific	 curriculum	
of conservation training programs is strongly chemistry- 
oriented. However, conservators face many questions in their  
daily work which involve the mechanical behavior of materials. In 
spite of the number and complexity of such problems, mechanical 
properties and testing are almost never included as a regular part 
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of any conservation training curriculum. It is therefore not  
surprising that there is much confusion and uncertainty in the 
conservation world when it comes to dealing with the mechanical 
aspects of restoration treatments.

The objective of this book is to provide an initial remedy to  
this situation. The basics of the mechanical properties of materials 
and mechanical testing are introduced in a manner so that 
conservators without a background in engineering and physical 
sciences can understand their role in conservation treatments. 
The book is based in large part on lectures which I have given 
in one-day introductory classes on the subject over the past 
decade in the conservation training programs at the University of  
Applied Sciences, Berlin, and the University of Amsterdam, and  
the research and consulting projects which I have conducted  
over the years.

On that note, I would like to thank Konrad, for encouraging 
me to enter the world of art conservation, and Dr. Burmester, for 
giving	 me	 my	 first	 access	 to	 that	 world	 at	 the	 Doerner	 Institut. 
I would also like to thank my colleague, IJsbrand Hummelen, for 
welcoming me to what now is the Cultural Heritage Laboratory 
of the Cultural Heritage Agency of the Netherlands (RCE), and for 
his critical reading of this manuscript. Furthermore, I appreciate 
the	 time	 and	 effort	 which	 my	 colleague,	 private	 conservator 
Rebecca Rushfeld, Queens, NY, put in to make sure that this book 
is readable for professionals without a technical/engineering 
background. My deepest thanks also go to my international 
colleagues in conservation science, Susan Barger, conservation 
scientist and consultant for small museums and archives, and 
Jerry Podany, former head of antiquities conservation at the 
J. Paul Getty Museum, for their critical technical review of the  
book. My thanks also go to the director of the RCE, Susan Lammers,  
and the head of the Cultural Heritage Laboratory, Bauke Zeilstra 
for providing me with the time and support for writing this book. 
Finally, I would like to thank my wife, Ida van der Lee, community/
ritual artist, for her love and support during this project.

Dr. W. (Bill) Wei
Cultural Heritage Laboratory

Cultural Heritage Agency of the Netherlands (RCE)
Amsterdam, The Netherlands

January 2021
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