John Fildes, Ph.D. - Technical

Consulting Powered by Science and Analytics

(630) 248-0836

www.jfildes.com
fildes.j.m@gmail.com

Fildes’ Experience with Expert Consulting
ACTIONABLE INSIGHT FOR LITIGATORS, INSURERS, AND CORPORATE COUNSEL

Litigation Investigations Powered by Science and Analytics uses information research with top-notch data
mining and data modeling based on sound scientific principles early in cases to establish the key MAKE OR BREAK
technical issues and what is known about them. This brings litigators the techniques that have revolutionized

industrial R&D, providing the better outcomes and lower costs that industry has achieved with similar challenges.

The first two steps do not require expensive inspection or
testing and can provide reliable insight of the cause and
origin of accidents and failures to settle a case early or assess
one’s position and make good decisions on how to proceed.

(1) Define the Technical Issues — A gatekeeper approach
broadly grounded in physics, chemistry, design, and business
operations gathers insightful information from prior related
cases, trade association publications, patents,
manufacturer’s marketing materials and reports, and
Internet blogs and forums to establish the key technical
issues that will determine the outcome of a case.

(2) Establish What is Known About the Issues -
Contemporary analytics is used to apply the information
from step 1 to the situation under investigation. Data mining
uncovers key trends and relationships, and data modeling
fills in missing data. Industry publishes product data and
universities conduct applied research, so relevant data exists
that can provide up to 60% to 80% of the insight as to what

The traditional investigation and the
improvements offered by the first two steps.

(3) Reliably Define Inspection and Testing

Needs — If the case is not settled early, this

analytics-based approach ensures that existing
knowledge will not be recreated, and that
reliable inspection and test plans are
established, which cuts costs, and ensures that
testing does not produce a confusing outcome
and that the investigation covers all key issues.

(4) Coordinate, Oversee, and Effectively

Communicate — This analytics-based approach
ensures that the overarching technical
concepts are effectively framed and
communicated, and eases report preparation.
The investigation’s outcome and its
presentation are clear and compelling even to

likely happened.

non-technical people.

INTRODUCTION

Failures are often thought of as metallurgical or
mechanical engineering issues, but the
performance of materials is a substantial (often
dominate) contributor in many types of failures.
The increasing use of engineered materials such
as plastics and composites in aircraft,
automobiles, structures, building floors and
facades, spray foam insulation, and consumer
products introduces multidisciplinary issues such
as chemistry into technical investigations to
establish the cause and origin of these accidents
and failures.
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Accidents do not happen, and products do not
fail because standards and codes are not met,
rather they happen because the underlying
scientific principles are violated. In these cases,
investigating design methods and standards and
regulatory codes is not sufficient. Traditional
experts such as metallurgical and mechanical
engineers sometimes include chemical testing in
their investigations, but Dr. Fildes has seen
failures where uneducated use of chemical
testing can lead to misdiagnosis of the cause and
origin of a failure.
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CHEMISTRY IS AN ESSENTIAL DISCIPLINE IN MANY
FAILURES AND ACCIDENTS
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For example, infrared spectra are a common
chemical test that non-chemical experts can
readily access through independent labs. Today,
infrared spectra are often interpreted by
computer matching to a database of spectra.
Although this makes infrared spectroscopy
accessible to non-chemical experts, it does not
always provide the correct result. For example,
Dr. Fildes assisted with identifying the correct
spectral interpretation in a case where database
matching had misinterpreted infrared spectra of
motor antifreeze because its spectra has many
similarities to brake fluid. This misinterpretation
had led a mechanical engineer to misdiagnose
the cause and origin of the failure.

Dr. Fildes also assisted in resolving a case
involving propane gas. Part of his work in this
case was to correct the misinterpretation of the
gas infrared spectrum. Dr. Fildes is able to
properly interpret chemical spectra because he
understands both the physical chemistry
principles the underlie the various chemical
spectroscopies and he understands the chemistry
of the substance being analyzed. It takes this
combined experience, which many traditional
non-chemical experts lack, to reliably specify and
interpret chemical testing.

Investigations of metal corrosion is another area
that benefits from chemical experience that
metallurgists and mechanical engineers
sometimes lack, Corrosion happens due to
electrochemical interaction of the metal and
environment so electrochemistry provides the
underlying science to understand corrosion
issues. Corrosion often involves painted metals
which requires an understanding of both the
sophisticated electrochemistry of painted metals
and of adhesion chemistry. Dr. Fildes has this
chemical and electrochemical experience and the
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specialized instrumentation needed, and insurers
have used him to investigate aircraft corrosion
incidents, sometimes involving tens of millions of
dollars of loss exposure.

A highly advantageous aspect of advanced
materials is that their fabrication and installation
can be merged into a single step, but this moves
the factory to a home or job-site and places a
highly technical chemical process in the hands of
untrained workers. For example, curing
composite materials in the field involves running
a staged multistep chemical reaction that
requires strict adherence to a specific
temperature profile. Installing spray foam
insulation involves running a chemical reaction
involving involving the accurate metering and
mixing of chemicals that differ from the various
suppliers of spray foam systems. The spray foam
installer also has to carefully control the
installation temperature and perform the
installation within narrow boundaries for ambient
temperature, humidity, and rate of spraying. Chip
sealing of roads (i.e., rolling aggregate into hot
binder) moves the asphalt production facility,
which uses specialized equipment such as
aggregate driers and controlled processing
conditions operated by trained people, to the
roadway where there is rudimentary equipment
and little control of environmental conditions.

CHEMISTRY IS AN INCREASINGLY IMPORTANT
CONTRIBUTOR IN BUILDING MATERIALS FAILURES

Building materials are increasingly high-tech
products. Some of these products are wood
based composites containing resins, or adhesives,
and others such as composite exterior systems
are products in which the chemical process for
their formation occurs as part of their
installation. The “engineered” aspect of
advanced materials can make their use highly
complex. For example, wood composite flooring
has anisotropic (i.e. directionally dependent)
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expansion and shrinkage with changes in
humidity.

Physical chemistry is central to investigating the
performance and failures of advanced building
materials. Physical chemistry principles are the
basis for materials science, and thermodynamics,
which is a branch of physical chemistry that
provides the underpinnings of moisture transport
in materials, and their expansion and contraction.

Moisture transport, and expansion and
contraction are important properties of many
building materials such as vapor barriers,
insulation materials, and wood products of all
sorts. The properties of these advanced building
materials, especially their expansion and
contraction with relative humidity changes, are
often anisotropic. It is often impractical to
measure the properties of these materials after
they have been installed because they may have
already been removed, or it may be difficult to
alter the environmental conditions at will during
testing over a wide range in a building, especially
one that is in use. Fortunately, physical chemistry
provides the tools to accurately estimate the
important properties of these materials, even for
complex layered materials. There is also a large
body of data available to use in estimating the
properties of these materials under various
conditions. This data is generated by
manufacturers to support sales, by academic
research for student dissertations, and by trade
studies to compare different technologies and
products.

For building materials where the chemical
formulation process is part of the installation,
such as composite exterior systems, the
chemicals from which these advanced building
materials are made are often mixture of other
chemicals that have been synthesized at an
earlier stage, and the entire chain of reactions
needs to be considered. It is also not uncommon
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to encounter proprietary formulations, and
chemical analysis techniques are not always able
to sufficiently unravel the complete nature of the
proprietary formulation. Again, a good
understanding of the underlying thermodynamics
and physical chemistry enable this situation to be
successfully addressed, and accurate estimates to
be made. The chemical processing step of the
installation process must also be considered, and
this will depend on the installation procedures
and equipment, and the prevailing temperature
and humidity. Processing these types of resins
may involve a sequence of reactions at higher
temperatures that have to proceed by a tightly
controlled trajectory over time to achieve
changes in viscosity at the correct temperature so
that adequate adhesion and chemical stability are
achieved and so that chemicals that could leach
out later over time are expelled prior to the
material hardening.

Dr. Fildes has investigated many aspects of
building and civil materials failures based in part
on his work that was the basis for establishing
Northwestern University’s federally funded
Advanced Materials Processing Center. Part of Dr.
Fildes work was on composites used in
infrastructure. Dr. Fildes also won a highly
competitive Defense Advanced Research Projects
Agency project in this area, and he served as
panelist on composites in the infrastructure at a
SAMPE workshop. Dr. Fildes has also conducted
litigation-related investigations of spray foam
insulation odors and fires, and of expansion and
contraction issues with engineered wood
products.

Relative to engineered wood products, Dr. Fildes
has used manufacturers’ literature and trade
studies along with physical chemistry principles
to accurately estimate the degree of expansion
and contraction in different directions. This
approach has allowed clients to investigate
engineered wood products that have been
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removed and were not available, and to
investigate site conditions during installation that
could not be recreated later on. This approach
also allowed clients to settle cases early through
arbitration with having to incur the cost and time
of extensive testing.

Dr. Fildes has also investigated cracking of
laminated glass used in building windows. A
commercial building experienced widespread
cracking of its laminated glass windows.
Although the initial engineering investigation
implicated water intrusion into the window
frames, this was not the sole reason for the
failure and not the underlying cause of the
cracking. Dr. Fildes’ analytics/physical chemistry
consulting approach used data from published
military R&D studies to establish that the
specified adhesive should not have contained a
chemical that was know to cause cracking of the
laminate, but this chemical was found in the
laminate. Exposure of laminated windows
containing this chemical are known to experience
cracking.
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B10 FOR JOHN FILDES, PH.D.

Dr. Fildes is a doctoral scientist who has
conceived, organized, and conducted $28 million
of projects including R&D, litigation expert
investigations, and collaborations involving
Government labs, large defense companies, and
leading universities.

Dr. Fildes was also CEO of an $18 million
professional scientific/engineering consulting
firm; president of a not-for-profit R&D institute;
founder and leader of a $6 million scientific/
engineering consulting firm; leader of a $3.5
million startup product design firm; leader of a
$10 million contract research lab at Northwestern
University; a senior professional in the $4.5
billion Borg-Warner Corporation Research Center.

Product Failures Expertise

Friction; Abrasive Wear, Adhesive Wear, Testing,
Friction Measurement, Wear Prevention,
Lubricants, Oil Quality Monitoring, Solid
Lubricants, Hard Protective Coatings, Decorative
Coatings, Paint, Electroplated Coatings,
Corrosion, Electrochemical Corrosion
Measurement, Ice Prevention; Gas Sensors,
Carbon Monoxide Detectors; Product Design
Procedures.

Materials & Process Expertise

Composites for Aviation, Buildings and Civil
Construction: Thermoset and Thermoplastic
Resins and Adhesives, Resin Transfer Molding,
Autoclaving, Impedance Spectroscopy; Use of
Composite Materials and Spray Foams Made On-
Site In Construction; Roadway Chip Sealing,
Water Treatment; Intelligent Process Control.

Chemistry & Chem Processes Expertise

Prediction Of Materials Properties, Stability, And
Compatibility; Chemical Exposure; Chemical
Process Equipment Failures.
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