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Note: If there is a type of testing that is not listed, or a materials-related problem that you are experiencing, please let us
know. We would 2
be pleased to sit down with you and provide an approach for evaluation and recommendations.

1. Introduction
Matergenics Inc. is a state-of-the-art material testing laboratory and corrosion engineering
firm, providing root cause failure analysis determinations, inspection and corrosion risk
assessment of aging infrastructure and equipment, metallurgical testing, coating testing,
concrete, and other material testing. Industries we serve include the electric power
utility, telecommunication, oil and gas, aerospace, automotive, water and wastewater,
medical, and manufacturing.

Our Vision
• To provide new, innovative solutions for complex materials problems to
enable clients to improve existing product or processes, develop new
materials, and circumvent future materials failures in the making. We are
dedicated to our clients, and committed to going the extra mile by
providing quality services on time, within budget, and designed in
compliance with industry standards to meet project requirements that
give our clients the power to make informed decisions every step of the
way.

Our Mission
• To deliver superb service and an experience beyond expectations we
have set the following for Team Matergenics
•
Honesty: We value truthfulness, integrity and clarity in everything
we do. We rely on FACTS to speak the truth. This allows us to be open,
sincere and share our thoughts with our clients.
•
Care, Team Work and Action: We care, listen , and share our
thoughts and engineering solutions providing practical, innovative, highquality, and cost-effective solutions to our clients, as quickly as possible.
•
Safety: As industry professionals we are committed to promote the
safety in public and workplace, protect the environment, and use the
most-recent technologies in our services.
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2. Company Information
We started out as MATCO Associates, a small engineering firm Dr. Zee established in 1994
near downtown Pittsburgh, Pennsylvania. Our business grew during those years because
of our clients support, and also the hard work of our team members to provide the best
service. In 2008, Valmont Industries, our largest client and a public company, purchased
Matco, and later, sold it to Exova in 2015. In 2018, Dr. Zee once again gained ownership
of the engineering firm he established in 1994.

MATCO

VALMONT

EXOVA

MATERGENICS

•1994 - 2008

•2008 - 2015

•2015 - 2018

•2018 onwards

Office Locations:
Pittsburgh Office
100 Business
Center Dr

California Office
135 S State
College Blvd.

Pittsburgh, PA
15205

Brea, CA 92821
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Florida Office
110 SE 6th Street
Fort Lauderdale,
FL 33301

Canada Office
320-638
Broughton Street
Vancouver, BC
V6G3K3

3. Testing Capabilities
3.1.

Pipeline
steel asset types; (2) assess risk; (3) determine corrosion rates;
(4) calculate estimated remaining life; (5) apply cathodic
protection (CP) to assets at risk of accelerated corrosion.
CP offerings include:
• Corrosion Risk Assessment / Mitigation
• CP Design, Installation and Monitoring
• System Wide Cathodic Protection
• CP Audits and Trouble Shooting
• Stray Current Detection and Mitigation
• Materials / Coating Selection for Corrosive Soil /Water
Table
• AC Interference Determination and Mitigation
• Technical Audit
• Training Courses

MATERGENICS Pittsburgh specializes in corrosion risk
assessment, cathodic protection (CP), materials
testing and root cause failure analysis. Over the
years we have provided these services to a wide
array of industries and business owners.
One of the best ways to protect underground
assets exposed to corrosive soils or moisture is
through the use of cathodic protection. Cathodic
protection effectively protects underground or
submerged metallic structures through the use of a
negative potential applied to the structure by an
external source. Commonly, once the structure has
been made sufficiently negative, accelerated
corrosion does not take place. The method is
typically applied to buried pipelines or other steel
asset types.
We specialize in assessment of buried pipelines or other asset
types without the need for extensive excavation.

We offer innovative and technologically advanced
corrosion engineering methods to (1) detect
corrosion activity on buried pipelines and other
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3.2.

Water & Wastewater

We offer a totally unique suite of specialized
services within the water and wastewater
arena. In a general sense, solutions
developed by our team of highly
experienced materials scientists and process
engineers serve to successfully resolve one
or more of the following common client
directives:
•
•
•
•

halt or prevent damage to critical
infrastructure from corrosion;
reduce the cost of treatment or
water conditioning programs;
determine the root cause of, and
remedy for, water-related damage
to products; &
improve the quality of effluents or
finished waters and associated
compliance metrics.

Investigations are aided by advanced
analytical instrumentation located within our
Pittsburgh Office (e.g., a scanning electron
microscope, x-ray diffractometer, and
Fourier-transform infrared spectrometer),
and used routinely by our professionals to
examine samples and material specimens,
well as field instruments available for use at
job sites in order to, for example, measure
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parameters such as soil resistivity, or to help
to identify stray electrical currents.

We have solved challenging problems for
industrial, municipal, and private water and
wastewater systems in both the United
States and at several locations overseas.
We have addressed problems that have
arisen in wet wells, reactors, and storage
tanks; on the wetted portions of process
equipment such as traveling screens,
pumps, agitators, and sludge dewatering
equipment; and within contact and noncontact cooling water systems, sanitary
sewerage systems, potable water
distribution networks, and plumbing systems
within individual buildings or developments.

Regular services lie within the four practice
areas summarized below. Typically, these
services are provided with Matergenics
functioning as the Prime Contractor,
reporting directly to the Owner of the water
or wastewater system, but often we are
retained as a sub-consultant to
Architecture/Engineering firms - functioning
as part of a larger design team for new
systems or systems to be upgraded.

Corrosion Assessment & Protection
Programs:
•
•
•
•
•
•
•
•
•
•
•
•

Corrosion Rate Surveys & Monitoring
ID Corrosion Mechanism(s) & Failure
Modes
Problems with Coatings and Liners
Scale, Sludge, & Deposit
Identification
Soil & Backfill Characterization
Programs
Specifications for Coating Systems
Specifications for Water Conditioning
Specifications for Construction
Materials
ID Stray Currents or AC Interferences
Design of Cathodic Protection
Systems
ID Problematic Inputs to Sewerage
Systems
Sewerage System Modifications

Engineering Design Assistance:
•
•
•
•
•
•
•
•

Wastewater Treatability Studies
Alternatives Analysis for Treatment
Process & Equipment
Recommendations
Process Design & Process
Modification
Basis of Design Reports
Third Party Review of Process Designs
Specifications for Materials & CP
Systems
Cost Estimates & O&M Manuals

Compliance Assistance:
Troubleshooting & Failure Analysis:
•
•
•
•
•
•
•
•

7

Infrastructure Condition Assessments
Pipe and Tank Failure Analysis
Water Characterization Programs
Treatment Process Troubleshooting
Optimization of Chemical Reagent
Use
Minimization of Sludge Production
Water Damage to Manufactured
Products
Benchmarking Reports & “White
Papers”

•
•
•
•
•
•
•

NPDES Permits and Permit Renewals
NPDES Permit Negotiations
Water & Wastewater Litigation
Support
Compliance Sampling & Reporting
Services
Non-Compliance Investigations &
Reports
Treatment Plant Operational Audits
Spill & Pollution Prevention Plans

3.3.

Utilities

Utilities spend millions of dollars for inspecting
infrastructure from power lines to pipelines.
However, a permanent solution cannot be
reached due to lack of knowledge-based
inspection. Matergenics offers knowledgebased inspection (KBI) services.
MATERGENICS’s KBI is an inspection
condition assessment methodology that is
used to detect, among other things,
corrosion risk on the embedded portions of
assets such as poles, lattice towers, grillage
and anchor rods without the need for
extensive and costly excavation.
Based on the KBI test results, the rate at
which corrosion is taking place can be
calculated and an estimated life
expectancy determination can be made.
KBI can include the identification of
structures at risk of corrosion prior to on-site
assessments, estimating corrosion rates, life

expectancy determinations and setting a
baseline that can be used for future
evaluations.
Matergenics certified engineers and
technicians have many years of experience
in condition assessment, corrosion risk
assessment and corrosion mitigation for
these types of structures:
• Street light poles (Aluminum Poles, Painted
Steel, Galvanized and Cor-ten Steel).
• Traffic and High Mast Lighting Poles
(Galvanized and Cor-ten Steel).
• Transmission and Distribution Poles
(Painted Steel, Galvanized and Cor-ten
Steel).
• Latticed Tower Structures and
Foundations.
• Guy anchor rods of telecommunication
towers.

3.3.1. Street Light Poles
electric utilities, and other individuals
responsible for public safety to routinely
retain the services of NACE certified
inspectors and failure analysts.
Visual examination is the most commonly
and extensively used technique, but it is not
always reliable. Visually, the light pole might
look great on the outside, but corrosion
might be occurring under the coating on
the external surface or at an internal
surface. So, in addition to visual
examination, supplementary testing to
determine the condition of the pole is
necessary.

Even a single pole failure can be
catastrophic, so it is essential for
municipalities, commercial property owners,
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At the areas of the corrosion, a hammer test
should be performed to check if the
corrosion observed on the pole is superficial
or is it aggressive and resulted in bending,
dent, and or perforation during hammer
testing.

• Routine Inspection Services
• Initial Inspection Services
Failure Analysis Services:
• This type of inspection will be performed
when the pole fails/breaks due to
mechanical issues or corrosion or
combination of both.
Interim Inspection Services:
• This type of inspection will be performed
on the aged poles and when client
notices deficiencies in the poles such as
cracks, significant metal loss or
perforation due to corrosion attack.

Wall thickness measurements of the pole are
extremely critical as this data provides
information on the metal loss due to
corrosion attack. Wall thickness
measurements should be considered for risk
rating criteria and not visual examination
findings alone.
The base weld, where applicable, should be
checked for fatigue cracking using a visible
red penetrant dye. The upper toe of the
base weld is the area most prone to fatigue
cracking.

Routine Inspection Services:
• As the name suggests, it is a routine
inspection performed at a regular
frequency to assess the condition of the
poles.
• Test Protocol:
o
o
o
o
o
o
o

Visual inspection
Hammer test
Dye penetrant test
Ultrasonic thickness measurements
Ultrasonic coating Thickness measurements
Concrete condition assessment.
Dimensional analysis

Initial Inspection Services:
• This type of inspection is performed shortly
after the poles are installed. This
inspection specifically focuses on the
mechanical damages due to installation
that could hinder the structural integrity.
Special Services:
Matergenics can provide four types of pole
inspection services:
• Failure Analysis services
• Interim Inspection services
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• Remaining life expectancy determination
based on complete condition assessment
which includes geographic information
system (GIS) corrosion mapping and
specific corrosivity of the environment.

3.3.2. Traffic and High Mast Poles
Mast arm structures are used to support
traffic signals and signs. The support
structure typically consists of an upright pole
and a cantilevered mast arm. The traffic
signals and signs are attached either to
upright pole or cantilevered mast arm.

Visual examination will be performed at the
body of the upright steel poles, their base
plates, top gusset plates, bottom gusset
plates, side gusset plates, handholes, and all
welds to check for the presence of
mechanical damage, corrosion, cracking,
and surface defects. Visual examination will
also be performed at mast arms and its
connections.

Coating thickness measurements will be
performed to measure the galvanized layer
thickness. Zinc rich paint will be sprayed at
the mechanical damaged areas and at the
regions where coating thickness is below the
critical thickness value.
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Wall thickness measurements will be
performed at corroded areas to check if the
wall thickness is below critical wall thickness
value. For comparison, wall thickness
measurements will be performed at
unaffected areas.

Non-destructive testing (NDT) such as
dye/liquid penetrant testing at the weld
joints is recommended since a) wind
vibrations b) stresses due to weight of the
mast arm c) vehicle induced loads and d)
galloping etc., in service could develop
dynamic fatigue conditions at the bottom
of the poles, mast arms and mast arm/pole
connections, and there is a possibility of
fatigue cracks initiation at the weld regions
of the base plate, backing plate and gusset
plates.

3.3.3. Electrical Transmission and Distribution Poles
Proactive inspection of the poles is essential
to identify the corroded poles (especially
below ground) and to avoid power outages
that could be caused by the corroded and
then collapsed poles. Periodic inspection is
highly recommended to maintain
uninterrupted service to customers.

Coating thickness measurements and wall
thickness measurements will be performed
to determine the remaining life assessment
of the pole. For comparison, thickness
measurements will be performed at
unaffected areas. Portable hardness testers
can be used to check the hardness of the
pole shaft.

Visual examination of the below ground
portion of the pole will be performed by
excavating up to 3 feet from the ground
level.

If the relative risk of pole to collapse is low
due to corrosion, we can protect the pole
by providing cathodic protection.
Matergenics team can assist you by
designing CP system, installing anodes and
post assessment after CP installation.
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3.3.4. Lattice Tower Structures and Foundations
As a part of aboveground (climbing)
inspection, the overall condition of the
tower structural members, climbing facilities,
fasteners, and other components will be
evaluated. Visual and physical checks will
be performed to ensure that the tower and
subsystems are structurally sound and
functional.

Prior to site visits and field measurements,
based on the project requirements, a desk
study will be performed to complete the
following tasks:
• Review of geotechnical reports
• Review of structural drawings
• Review of previous reports on corrosion
inspection, maintenance/repair, and all
other relevant information including
service history
• Mapping out location of structures and
reviewing terrain conditions for
accessibility
• Database analysis for climate data and
soil characteristics such as pH, soil
resistivity, and water content
• Prioritizing structures for field investigation
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Tower load bearing members, conduits,
ladder, stairways, and fasteners will be
checked, documented and the severity of
corrosion will be reported by our
experienced climbers and NACE certified
corrosion engineers. Corrosion mitigation
(coating selection, surface preparation and
application of coating per SSPC and NACE
specifications will be provided for the
client’s review.

At grade-level, concrete integrity will be
inspected. Visual inspections and tests,
including wet potentials and concrete
rebound, will be recorded. Concrete-steel
interface condition will also be inspected.
Recommendations are made based on
findings.

Structural corrosion is related to the
atmospheric and soil conditions at a given
location. However, unlike atmospheric
corrosion, below-grade corrosion cannot be
seen above-ground. As such, underground
corrosion inspection and risk assessment are
essential to identify corrosion related issues
and to form proper mitigation strategies.

The overall condition of buried members of
the tower will be evaluated through
excavation of the legs/anchors. Visual and
physical checks will be performed to ensure
that the tower and subsystems are
structurally sound and functional. The
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severity of corrosion for buried components
of the structures will be evaluated by a
NACE certified corrosion
engineers. Corrosion mitigation (coating
selection, surface preparation and
application of coating per SSPC and NACE
specifications will be provided for the
client’s review.

Matergenics maintain non-destructive and
minimal disturbance inspections throughout
the entire investigation process.
For more details, visit

www.towercorrosion.com

3.3.5. Telecommunication Towers
We provide the following services:
•

•
•
•
•
•
•
Nowadays, wireless communication has
become an essential part of networking for
businesses, navigation systems, defense
systems, and social services such as police,
firefighters, and ambulances. Structural
integrity of telecommunication towers is the
key to ensure reliable communication;
nonetheless, these structures are constantly
under corrosion attack. In fact, underground
corrosion is identified as one of the
main causes for structural failure and
collapse of telecom towers.

•

GIS Corrosion Mapping and Drone
Inspection and Thermographic
Imaging for Tower Condition
Assessment.
Aboveground (climbing) inspection
Paint Coating Selection for Above
Ground and Underground
Applications.
Custom-designed cathodic
protection systems with deep well
design for tower facilities.
Remaining Life Modeling and
Estimation for Underground Assets.
Monopole Fatigue, Fatigue Sensor
and Fatigue Mitigation.
Why stray current is an important
issue in corrosion and How to detect
it?
Corrosion Engineering Training

Our condition assessment considers:
•
•
•
•
•
•
•
•
•

High Elevation Atmospheric
Corrosion
Low Elevation Atmospheric Corrosion
Ground Level
Shallow Burials
Deep Burials due to low pH (not
considered by many)
Concrete Degradation
Coating Degradation
Stray Current Corrosion
Copper Grounding

MATERGENICS provides corrosion
inspection/monitoring services, and
corrosion risk assessment for different types
of telecom structures including:
•
•
•

Guyed-wire towers,
Self-supporting towers,
Tapered steel monopoles.

INSPECTION STAGES
MATERGENICS’ corrosion inspection for
telecom structure, involves three different
stages:
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1. Desk Study

3. Laboratory Investigations

Prior to site visits and field measurements,
based on the project requirements, a desk
study must be performed to complete the
following tasks:

Collected samples during site visits must be
examined in a controlled environment to
identify:

•
•
•

Review of geotechnical reports.
Review of structural drawings.
Review of previous reports on
corrosion inspection.
maintenance/repair, and all
other relevant information including
service history.

2. Field Survey
Our NACE certified inspectors collect the
key corrosion indicator data at tower base
and anchor footings, and perform sitespecific tests to characterize the service
environment, including:
•
•
•
•
•
•
•
•
•
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aboveground (climbing) inspection,
if required.
Soil-to-structure electrochemical
potential mapping.
Soil resistivity tests (ASTM G57 and
ASTM G187).
Soil pH tests,
Cathodic protection current
requirement tests.
Visual inspection of
underground members.
Coating inspection and dimensional
measurements.
Concrete inspection and hardness
test (ASTM C805).
Photographic documentation of all
tests.

•
•
•

Soil contamination concentration,
Microbiologically induced corrosion,
Root cause determination.

DOCUMENTATION & REPORTING
All inspection findings and
recommendations are included in a
comprehensive report, that includes:
•
•
•

Corrosion risk factor (CRF) for
individual structures.
Recommend corrosion mitigation
methods such as cathodic
protection.
Remedial actions.

CATHODIC PROTECTION
Matergenics is able to design, install, test,
and monitor cathodic protection systems
that prevent any further corrosion
and extend the life of buried assets for at
least 15 years. Compared to oil and gas
industry, the tower industry as a whole is
behind on implementation of CP method of
extending in-service life of the assets. The oil
and gas pipeline industry has been using this
method successfully for many years to
prevent failures and reduce inspection and
maintenance costs.
PhD-level NACE-certified engineers in
Matergenics have developed an advance
simulation tool to design best-in-class anode
bed designs for optimum protection of
tower foundation regardless of structural
materials and designs.

3.3.6. Water Pipelines or Water Mains and Fire Mains
Water main failures are very expensive for
municipalities because they typically result
in expenses associated with repair costs,
flood damage, and loss of revenue to
affected businesses. Water main failures also
interrupt the operation of vital services, such
as medical care and fire-fighting operations.
Currently, millions of dollars are spent
annually by industry and by municipalities
on the repair of failed components of the
water distribution infrastructure, such as
components that are made from gray cast
iron or “gray iron” pipe.

•
•

Direct assessment stage
Recommendations for Remediation

1. Pre-assessment stage:
•

Desk study of soil types (USGS data)
in the area encompassing the
affected water district.

2. Indirect assessment stage:

The rate of municipal water main failure is
expected to increase as the existing gray
iron infrastructure continues to age. The cost
of repairing damages caused by broken
water mains (and subsequent flooding
damage) may become an important item
in many municipal budgets.

•
•

Four pin soil resistivity measurements.
Electrochemical potential
measurements if test stations are
present.

3. Direct assessment stage:
•

•
Our overall approach to corrosion risk
assessment and corrosion mitigation:
•
•
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Pre-assessment stage
Indirect assessment stage

•
•
•

Visual observation of pipe condition,
with a major goal of determining
whether the primary corrosion losses
are internal (water side) or external.
Test to check for the presence of
stray currents.
Check for the presence of galvanic
corrosion conditions.
Collection of soil samples for
corrosivity analysis.
Installation of Anodes and Test
Station.

•
•
•

4. Laboratory Failure Analysis Investigation
of cut Pipe-Section:
•
•
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Visual Documentation of failed pipe
at low and high magnifications.
Microexamination of the crosssections extracted from the failed
pipe.

Energy Dispersive Spectroscopy of
sample extracted from the failed
location.
Chemical and corrosivity analysis of
soil samples in Matergenics soils lab
and modeling for remaining life.
Primary Cause of Fracture (break).

3.3.7. Aboveground Storage Tanks (AST)
•
•
•
•

Unless protective measures are taken,
ungrade steel storage tanks, piping, and
other metallic components of fuel storage
systems corrode and leak product into the
environment. Corrosion can attack the metal
either over the entire surface of the metal
(general corrosion) or in a small, localized
area, creating a hole. Localized corrosion
can perforate an unprotected tank in little as
a few years and is the most common form of
corrosion.

Our approach for corrosion risk assessment
and corrosion mitigation of ASTs are:
•
•
•

•
•
•
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Review of drawings and previous
maintenance/repair reports.
Review environmental conditions and
soil corrosivity data.
On-site inspection of the tanks by
NACE Certified Corrosion/Materials
Selection/Design/Coating/Cathodic
Protection Specialist.
Evaluation of cathodic protection
system if active.
Recommendation for corrosion
mitigation: Cathodic Protection and
VCI inhibitors.
Design and Installation of cathodic
Protection System.

Selection of VCI and Application of
VCI.
Review cost and maintains of CP
system and VCI.
Maintenance and Monitoring of
Corrosion Control System: Cathodic
Protection and VCI.
Analysis and Interpretation of
Legislative rules and Regulations or
Aboveground Storage Tanks.

3.3.8. Underground Storage Tanks (UST)

Corrosion Protection is a must if the
underground storage tank (UST) system is in
direct contact with the surrounding
environment (soil, gravel, sand, etc.,).
Corrosion protection of external surfaces
from the surrounding environment can be
achieved by non-metallic coatings or
cathodic protection (CP). USTs are protected
by two types of cathodic protection systems:
sacrificial galvanic anodes and impressed
current (ICCP).

If properly installed and well maintained, CP
can prevent corrosion of external surfaces of
the UST from the surrounding environment. If
the CP system of UST does not comply with
the regulatory requirements, the owners and
operators may be subject to enforcement
action which may include fines and
penalties.
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Team Matergenics can perform a preassessment of the existing CP systems and
help the tank owner or operator better
prepare for a compliance inspection.
Matergenics can assist the owners and
operators by testing new cathodic
protection systems within 6 months of
installation and the existing cathodic
protection systems every year.

We also provide engineering solution, design,
and installation of cathodic protection
systems to protect these important assets. At
your request, our NACE Certified Corrosion /
Coating/ Cathodic Protection Specialist,
Engineers and Technicians will perform a
corrosion risk assessment at sites that exhibit
accelerated corrosion.

3.4.

Aerospace Materials

Our materials testing laboratories in Pittsburgh
provide routine materials testing, chip
analysis, filter plug characterization, coating
evaluation, corrosion testing and failure
analysis for aerospace/aircraft materials.
Matergenics consists of a diverse group of
professionals with a combined skillset that has
many layers of expertise in failure analysis,
corrosion engineering and materials testing
for commercial airlines.

We provide the following services for
Commercial Airlines:
1. Failure Analysis Fuselage and Engine
Components
2. Materials Testing
3. Corrosion and Coating Investigation
4. Chip Analysis
5. Fuel Contamination and Condition
assessment of Jet Fuel Filters
6. Pant and Coating Accelerated Testing
7. SEM/EDS Analysis, FTIR, Accelerated
Testing, Metallurgical Testing, Chemical
Analysis by XRF, Full Modern Corrosion
Laboratory
8. Training Seminar

Matergenics performs standard corrosion
tests for evaluation of aerospace materials.
Quality control tests are also performed.
Specific attention is given to scientific and
technical concepts behind accelerated
corrosion tests and their relationship with realworld aerospace service environments.
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Testing and Materials’ ASTM B117-11 salt
spray (fog) test as a predictor of the service
lifetime of aerospace materials. We are one
of the few laboratories that perform ASTM
B845 mixed flowing gas environmental
pollutant test to simulate the actual
atmospheric exposure conditions of
aerospace components.

Acceleration factors are based on an
accurate scientific description of the
corrosion failure process. Several
requirements must be addressed in the
usefulness of accelerated testing in life
expectancy determination. A primary
requirement is that the corrosion failure
mechanism(s) should be the same as those
which occur under normal service conditions.
Otherwise, the test lacks validity about
simulating the service environment. A second
key requirement is that sufficient scientific
understanding of the failure mechanism
should be available so that the test data can
be analyzed and interpreted in a physically
meaningful way. We are aware of
shortcomings of the American Society for
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Our electrochemical AC/DC testing along
with ASTM G71-81 galvanic corrosion testing
and ASTM G44-99(2005) alternate immersion
testing will provide the client high confidence
test procedures to estimate and determine
the corrosion behavior of aerospace and
aircraft materials in given environment.

3.5.

Construction
Onsite Concrete Inspection and Testing
Onsite concrete inspection and condition
assessment of reinforced concrete typically
includes the following test protocol:

Our highly experienced concrete specialists
are available for onsite, laboratory testing
and root cause determination for failures of
concrete and concrete coatings. Our
comprehensive technical reports are well
structured and include photographic
documentation, detailed test procedures,
and results that will hold up in a court of law.

Our team of qualified materials and corrosion
engineers, and concrete (petrographic)
specialists have extensive experience
evaluating concrete bridges, historic
buildings, driveways, pole structures,
foundations, floors, sea walls, and other asset
type.
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1. Review of background information.
2. Photographic documentation, site
evaluation, environmental
considerations.
3. Visual examination – to identify surface
defects.
4. Hammer/chain – to detect
delaminations.
5. Phenolphthalein – to determine depth of
carbonation.
6. Chloride content – to identify chloride
corrosion.
7. Half-cell potential mapping – to
determine corrosion risk (map corrosion
hot areas).
8. Linear polarization – to determine
corrosion rate.
9. Continuity – to determine continuity/
connectedness of rebar.
10. Stray current identification – to determine
stray current corrosion risk.
11. Resistivity – to determine concrete
resistivity and corrosion risk.

collapse the bridge without any warning.
Proactive inspection measures should be
planned to avoid catastrophic failure of the
bridges due to corrosion. We provide the
following services:
Routine Inspection Services:
•

•
•

As the name suggests, it is a routine
inspection performed at a regular
frequency to assess the condition of the
bridge members.
This type of inspection will be performed
to assess overall condition of the bridge.
This inspection is not a detailed inspection
so the data obtained from this inspection
will not provide all the information
needed for final decision making.

General Inspection Services:
•

•

This type of inspection will be performed
on the aged or suspected bridge
members when client
notices deficiencies such as
cracks, significant metal loss or
perforation due to corrosion attack.
Test Protocol:
o Visual inspection
o Ultrasonic thickness
measurements
o Ultrasonic coating Thickness
measurements
o Dimensional analysis

Comprehensive Inspection Services:
•
Matergenics team has extensive experience
with the inspection of bridges. Extensive
corrosion of a critical bridge member could
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•

This type of inspection will be performed
on the suspected locations identified
from general inspection services.
Same test protocol as general inspection
services will be followed but the level of
testing will be extensive.

3.6.

Medical and Pharmaceutical Equipment

Matergenics also has the capability of testing
medical and pharmaceutical equipment.
Matergenics Pittsburgh lab has the capability
of performing Cyclic polarization (ASTM G61)
and critical pitting temperature (ASTM G150)
electrochemical testing of selected materials
in several chloride counter ion-containing
buffer solutions used in pharmaceutical
manufacturing.

Electrochemical Behavior of 316L Stainless steels (Passivated and non-passivated) and Tank sample (AR)
per ASTM G61 in 4M Guanadine+1M Arginine solution at 50 F
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Matergenics team also has the capability of
testing Titanium alloy and Nuloy medical
implants.
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Corrosion testing of Dental amalgam alloys
can also be performed per Annex A of ISO
24234:2004, Determination of Immersion
Corrosion for Dental Amalgam.

3.7.

Electronics

Testing of electronic products is one of
Matergenics wide-ranging testing
capabilities. Mixed flowing gas (MFG) is a
type of laboratory environmental testing for
products, particularly electronics, to evaluate
resistance to corrosion due to gases in the
atmosphere.

assemblies. In regard to noble metal plated
connector applications, MFG testing has
been widely accepted as a qualification test
method to evaluate the performance of
these connectors. With regard to electrical
and electronic applications, MFG testing has
been widely accepted as a qualification test
method to evaluate performance in the
presence of environmental pollutants. The
MFG exposures are generally used in
conjunction with procedures which evaluate
contact or connector electrical
performance, such as measurement of
electrical contact resistance before and
after MFG exposure.
Matergenics MFG testing chamber attributes:
o Multiple-gas atmospheres controllable
at the parts per billion (ppb) level
o No time limit on exposure
o Temperature and humidity control
o Chamber size: 24 inches wide by 28
inches long by 15 inches high

MFG test is a laboratory test in which the
temperature (°C), relative humidity (%RH),
concentration of gaseous pollutants (in parts
per billion, ppb or parts per million ppm
level), and other critical variables (such as
volume exchange rate and airflow rate) are
carefully defined, monitored and controlled.

The purpose of this test is to simulate
corrosion phenomenon due to atmospheric
exposure. The electronic product is exposed
to gases such as chlorine, hydrogen sulfide,
sulfide, nitrogen dioxide and sulfur dioxide at
levels in the ppb range, in a controlled
environmental chamber. Test samples that
have been exposed to MFG testing have
ranged from bare metal surfaces, to
electrical connectors, and to complete
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Several general and industry-specific
standards are available for mixed flowing gas
testing methods. General standards include
the following:
o ASTM B 827-05(2014) – Standard Practice
for Conducting Mixed Flowing Gas
(MFG) Environmental Tests.
o ASTM B 845-97(2013)e2 – Standard
Guide for Mixed Flowing Gas (MFG) Tests
foe Electrical Contacts
o ANSI/EIA-364-65A:1998, TP-65A – Mixed
Flowing Gas
o IEC 60068-2-60:2015 – Test Ke: Flowing
Mixed Gas Corrosion Test
o ISO 21207:2015 — Corrosion tests in
artificial atmospheres – Accelerated
corrosion tests involving alternate
exposure to corrosion-promoting gases,
neutral salt-spray and drying.
Some industry-specific standards we
commonly test to include:
o General Motors GMW3431. General
Procedures for Testing Switches, Section
4.4.7.
o Daimler Chrysler DC-10611 Rev-A, E/E
Component Environment Test
Specification.
o Comcast Drop Passive Evaluation –
Splitters, Section 4.4.

3.8.

Plastics & Polymers

Matergenics team is well versed with the
failure analysis of the plastics and
polymers. A failure analysis investigation is
much like the work of a detective. Clues or
relevant facts pertaining to the
investigation must be gathered, analyzed,
explored, and studied to make a
knowledgeable determination. As in the
case of a good detective, first hand field
experience is of the utmost importance,
yet academic studies are also essential.
On-site investigations to document where
the failure occurred and to interview
witnesses or daily users and observers of
the failed sample are extremely helpful.
Unfortunately, the on-site investigation is
not often commissioned and limited
knowledge of the use and failure of the
sample is available.

Determining that a failure indeed occurred is
the first step in the method for evaluation.
Plastics can be considered defective or
failed for a variety of reasons including: the
presence of a contaminant or inclusions in
the part, mechanical failures such as
fracture, wear, creep and fatigue, chemical
attack of the polymer (environmental stresscracking), and oxidative degradation. Fiberreinforced composites may fail due to lack of
adhesion between the fibers and the
polymer matrix, process defects caused by
incomplete cure of the resin, thermal and
chemical effects and oxidative degradation.
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Environmental stress cracking of polymers is
very similar to corrosion of metals (except
that it does not involve electron transfer). It
is the slow brittle failure of polymers
initiated by the presence of organic
substances (often lubricants, grease, mold
release agents, and cleaners used in the
manufacturing process). The failure of a
polymeric part due to environmental stress
cracking is dependent upon many factors
including: the concentration of the stresscracking agent, the temperature, the time
of exposure, and the mechanical force or
load applied or inherent to the part.

If the plastic or composite part breaks into
two or more pieces, it is called a fracture
failure. A fracture failure occurs by means of
the formation and propagation of cracks
resulting in the separation of two or more
parts. Several factors that may produce this
type of failure are mechanical stresses
(tensile, compressive, shear, impact),
fatigue, material degradation from
environmental or chemical influences, or
the effect of temperature changes (such as
freeze-thaw cycles). For a failure to be
identified as a fracture failure, the item does
not have to be completely broken. One
small imperfection can compromise the
mechanical strength of the entire matrix.

3.9.

HVAC
Because of high thermal conductivity,
corrosion resistance and relative strength,
copper is commonly used in heat transfer
applications: radiators, condensers,
refrigerators and air conditioning. However,
premature failure of copper tubing due to
localized, or pitting corrosion is possible in
these service environments.

Heating, ventilation, air conditioning and
refrigeration (HVAC-R) accounts for roughly
40% of commercial building energy
consumption worldwide. Ever-increasing
energy costs, limited resources, and
restrictions on greenhouse gas emissions
continue to increase strong global demand
for higher-efficiency HVAC-R systems.

Copper tubes and piping fail prematurely
largely due to a peculiar type of corrosion
attack known as “ant-nest” or “formicary”
corrosion.

Copper and copper based alloys are the
most commonly used materials for the tubes
and piping in the building water systems.
Even though copper and its alloys have
good corrosion resistance and antibacterial
properties, yet they are susceptible to
microbiologically influenced corrosion (MIC).
Matergenics team has hands-on experience
with the field inspection and failure analysis
of air conditioning units. Moreover, we
support all aspect of your legal case
technically in all aspects of your forensic
cases, from the beginning to see whether or
not you have a case and if you do, how
strong is your case.
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4. Special Services
4.1. Cathodic Protection
A cathodic protection program designed
especially for transmission, distribution and
substation structures should consider:
o Current Requirement
o Soil Resistivity
o Electrical Continuity
o Grounding at the Project Site
o Bare Surface Area for Piping, Galvanized
Steel/Weathering Structures
o Coating Integrity and Degradation in
time
o Stray Currents
o AC/DC interference

Cathodic Protection Services Offered by
Matergenics Includes:
o NACE Certified Cathodic Protection
Specialist, Engineers & Technicians
o Design, Installation and Monitoring for
Pipelines, Tanks, Transmission
Towers/Poles: Both Impressed and
Galvanic Systems
o Cathodic Protection Testing
o System Wide Cathodic Protection
o Development of CP Criteria / Design
o Internal & External Corrosion Monitoring
o CP Audits and Stray Current analysis,
mitigation for Underground Assets

Cathodic protection provides:
o Safer Work Environment
o Maintenance and Repair Cost
Reductions (Labor, Materials, Wasted
Time)
o Increased Reliability

For more details, visit

https://towercorrosion.com/cathodic
-protection/
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4.2.

Coating Inspection Services

Matergenics’s Coatings and Analytical
Chemistry Division can resolve coating
failures through techniques such as: Fourier
transform infrared spectroscopy (FTIR);
scanning electron microscopy/energy
dispersive x-ray spectroscopy; light
microscopy; electrochemical impedance
spectroscopy (EIS); chromatography; thermal
analysis and wet bench testing. Matergenics
performs a wide array of standard ASTM,
SSPC and NACE test procedures.
cost to repair such failures far outweighs the
initial cost of painting due to the extreme
cost and liability associated with excessive
rigging and downtime to correct the
problem.

Our Paints and Coatings services include:
o Paint & coating testing & analysis
o Field investigations
o Technical audit of painting process &
production facilities
o Paint analysis, chip analysis and
evaluation
o Accelerated testing
o Failure analysis root cause determination
o Physical and chemical paint exposure
tests: ASTM D1308. ASTM D3359, ASTM
D4541, ASTM D4060
o Salt spray (ASTM B117) testing, cyclic
tests (ASTM G85), quv (ASTM G53),
humidity (ASTM D2247), prohesion (ASTM
D5894)
o Fourier transform infrared spectroscopy
(FTIR) analysis of paints
o Scanning electron microscopy & EDS
analysis of paints
o Visible spectroscopy, chromatography
o Coatings and cathodic protection
studies
o Physical testing of paints: tensile and
flexural testing ASTM D638 & ASTM D790
o Characterization and cross section
microscopy of paint samples collected
from project site.
A significant amount of financial loss is
incurred every year as a result of premature
failure of protective paints and coatings. The

29

The majority of paint and coating-related
failures can be attributed to following
causes:
o Improper surface preparation – the
substrate surface is not adequately
prepared for the coating that is to be
applied. This may include cleaning,
chemical pretreatment or surface
profile.
o Improper coating selection – either the
paint or coating selected is not suitable
for the intended service environment, or
it is not compatible with the substrate
surface.
o Improper application – this can be a
problem with either shop-applied or field
applied coatings and occurs when the
required specifications or parameters for
the application are not met.
o Improper paint formulation, drying,
curing and over coating times –this
problem relates to a lack of
conformance to the required
specifications or parameters.
o Lack of protection against water and
aqueous systems – this is a particularly
serious problem with aqueous systems
containing corrosive compounds such
as chlorides.
o Mechanical damage – which results
from improper transport, handling of the
painted or coated substrate, resulting in
a breach in the paint or coating.
For more details, visit

https://matergenicscoatings.com/

4.3.

Soil Testing

Matergenics – Pittsburgh has created a
specialized market in soil corrosivity, corrosion
risk assessment and identification of corrosive
hot-spots for underground assets and
infrastructure that is not considered by
traditional Close Internal Surveys (CIS) and
circumvent functioning cathodic protection
(CP).
Our dedicated soil lab has rapid turn-around
times and is supported by a multidiscipline
team of soil specialists, NACE certified
materials and corrosion engineers, CP design
and installation specialists, coatings
specialists, chemists, and certified lab and
field technicians. The combination of field
and lab analysis provides essential data for
geotechnical, asset management, site
surveys, CP installations, and failure analysis.

Knowing the corrosion rate of a metallic
material is critical to determine the remaining
life of underground structures. It also helps to
understand whether or not mitigation,
coating or cathodic protection is required.
We at MATERGENICS are not only able to
determine the corrosion rate but we also
have the expertise to provide you with a
recommendation that is specific to your
application. Using our unique algorithms
developed by expert corrosion engineers,
the soil around a buried metallic asset is
assigned a soil corrosivity (SC) rating based
on a number of parameters, including soil
resistivity, pH, chlorides, sulfates, and linear
resistance polarization. These ratings identify
high soil corrosivity areas where assets are
located and, based on these ratings,
decisions for inspection frequency,
prioritization, and long term planning can be
made with confidence. This is what
distinguishes us from our competition.
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Corrosion and Engineering Methods we
follow:
o AASHTO T290: Sulfate Ion Content in Soil
o AASHTO T291: Chloride Ion Content in
Soil
o ASTM C1580: Sulfate Ion Content in Soil
o ASTM D1498: Redox Potential of Water
o ASTM D2216: Moisture Content of Soil
o ASTM D2487: Soil Classification
o ASTM D421: Dry Prep of Soil Samples
o ASTM D4318: Liquid Limit, Plastic Limit,
Plastic Index of Soils
o ASTM D422: Particle Size Analysis of Soils
o ASTM D4972: pH of Soils
o ASTM D512: Chloride Ion in Water
o ASTM G102: Corrosion Rate
o ASTM G51: pH of Soil for Corrosion
o ASTM G57: Soil Resistivity
o ASTM D4658: Sulfide Ion in Water
o ASTM G162: Conducting and Evaluating
Lab Soil Corrosion Tests
For more details, visit

https://matergenicssoil.com/

4.4.

GIS Mapping

Matergenics GIS is at the forefront of
integrating Geographical Information
Systems (GIS) with a variety of engineering
and agricultural applications. We offer
comprehensive services in soil corrosion
mapping, atmospheric corrosion mapping,
and agricultural mapping to help you meet
your needs and address complex issues.
Collection:
The relevant data will be collected with
respect to the project objectives. The
information will consist of distinctive sets of
data.

Presentation:
A final map is produced according to
project objectives and recommendations
can be made.

Analyzation:
Data layers are corrected for errors and
compared using a proprietary weighting
system. External corrosion factors like stray
current and AC interference are considered.
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For more details, visit

https://matergenicsgis.com/services/

4.4.1. Soil Corrosion Mapping
Digital soil mapping allows one to analyze
the relationships between soil corrosion
properties and ancillary data (e.g.,
topographic attributes and remote/proximal
sensing data) through several techniques.
Our corrosion maps can be used for
corrosion risk assessment, DC/AC
interference risk and mitigation, identifying
areas that shielding/coating disbondment
and can potentially cause localized
corrosion, leaks, and possible explosions.

Matergenics GIS’ unique approach to soil
mapping considers the following:
o Examination of spatial patterns
associated with the physical and
chemical properties of soil. This
evaluation leads to insights on overall
corrosion risk, and answers questions on
where to locate a new pipeline and
substation infrastructure.
o Identification of the least or most
corrosive sites and possible sources of
stray current for corrosion mitigation
Some layers that are incorporated into
corrosion maps are:
o Soil resistivity
o Soil salinity
o Soil pH
o Soil type, including the clay content
o Drainage characteristics
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o Possible presence of stray currents from
nearby gas pipelines or other protected
assets

Soil properties contributing to corrosion are
individually mapped and a proprietary
weighting system is used to compare the
layers and develop an overall corrosion risk
assessment map identifying areas of high,
medium, and low corrosion. Field surveys
are then made to confirm the accuracy of
the map. The key to this technology is
finding accurate data and the
development of an accurate weighting
system.
Matergenics will also include maps for gas
pipelines and transmission towers (if
available), either of which may be a source
for stray current corrosion.

4.4.2. Atmospheric Corrosion Mapping
Our assessment of atmospheric corrosivity is
based on international standard ISO 9223.
The classification is based on SO2 pollution,
chloride deposition, and time of wetness
while considering wind loads. These results,
in addition to a geo-statistical approach will
provide a map of atmospheric corrosion in
your region of interest.

o Sulfur dioxide prevalent in industrial and
urban environments.

We also monitor airborne salts carried by the
wind from the ocean. Airborne chloride
concentrations are not monitored by
weather stations and the models that we
use to determine them are only accurate
up to a few miles from the shore. As such,
most estimates using the model in
conjunction with ISO 9223-1992 will be
utilized for atmospheric corrosion maps. Onsite measurements will be used to obtain
more accurate deposition rates for
chlorides, sulfates, and time of wetness per
ISO 9223-1992.
Layers Used for Atmospheric Corrosion Risk
Maps:
o Time of wetness is a measure of how
much time the material will be in
contact with a conducting solution.
Wet surfaces are caused by factors
such as dew, rainfall, melting snow, or
high humidity. These conditions are
estimated by looking at the time during
which the relative humidity is greater
than 80% at temperatures greater than
0 °C.
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o Chlorides–A major component of most
salts, which accelerate corrosion due
to their hydrophilic nature. When a salt
attracts water and dissociates, it
produces a highly conductive
electrolyte. Moreover, chlorides are a
main catalyst for pitting corrosion,
which is an autocatalytic, localized
attack. Chlorides are known to cause
hydrolysis and create acidic chlorides.

4.4.3. Agricultural Site Assessment
Agriculture has long been associated with
the production of food crops; however, in
modern society, it encompasses not only
the production of crops and livestock, but
also the processing, distribution, and
marketing of these products. As such,
agriculture is the backbone of our
economic system. According to the Food
and Agriculture Organization of the United
Nations, approximately 60 percent of the
world’s population depends on agriculture
for survival. Because of how interconnected
the economy is to agricultural production, it
is important to protect these assets and
maximize their outputs.
Matergenics GIS understands how important
maximizing crop production can be to
many individuals. Our agricultural site
assessment provides our clients with a
comprehensive knowledge of vegetation
and related soil properties to make informed
decisions to best manage their assets.
Using digital soil mapping in combination
with aerial imagery analysis, we identify
areas where vegetation is under stress or
where there is soil erosion, and, using our
knowledge on soil chemistry, we relate the
observed stress with underlying soil
properties.
Image Analysis:
Normalized Difference Vegetation Index
(NDVI) is calculated for your area of interest
to assess vegetation health. Values below
0.1 are considered low and represent
barren rock, soil, sand, or snow. Senescing
crops and sparse vegetation result in NDVI
values from 0.2 to 0.5 while healthy crops
and dense vegetation have NDVI values
from 0.6 to 0.9. Multispectral, aerial imagery
allows Matergenics GIS to effectively locate
different land cover and vegetation
conditions that may not be seen with the
eye. Doing so allows for a more precise
agricultural assessment.
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Soil Layers Related to Crop Health:
With soil digital soil mapping for agriculture,
Matergenics GIS considers the following
properties relevant to crop production.
o The physical properties of soil (e.g.,
clay, sand, silt, soil type, organic matter,
bulk density, etc.)
o Macro-nutrients like pH, calcium,
magnesium, potassium, nitrogen etc.
o Micro-nutrients like Iron, Zinc, copper,
etc.
o Geological characteristics of soil (i.e.,
hydraulic conductivity, cation
exchange capacity, etc.)
Matergenics GIS’ approach to agricultural
assessments will help you locate specific
areas of vegetation stress and help you
understand the underlying soil conditions for
under-preforming crops. Using our
knowledge on soil chemistry, we will assist
you in making informed decisions to
improve soil quality.

4.5.

Electrochemical Testing

All corrosion is an electrochemical process of
oxidation and reduction reactions.
Therefore, controlled electrochemical
experimental methods can be used to
characterize the corrosion properties of
metals and metal components in
combination with various electrolyte solutions
or soil environments. The corrosion
characteristics are unique to each
metal/solution system.

combination with various electrolyte
solutions.

Electrochemical corrosion tests include the
following techniques:

Matergenics performs electrochemical test
procedures to determine or predict the
corrosion rates of metals in a wide range of
environments. Among the electrochemical
techniques are the ASTM / NACE techniques,
Cyclic Polarization, Impedance
Spectroscopy, linear polarization tests,
electrochemical tests for hydrogen
permeation, real-time corrosion predictions
for materials, and others. Environments
include corrosive solutions, soil environments
and atmospheric corrosion monitoring. The
following plot exhibits a case example for
using electrochemical technique (ASTM
G61All corrosion is an electrochemical
process of oxidation and reduction reactions.
As corrosion occurs, electrons are released
by the metal (oxidation) and gained by
elements (reduction) in the corroding
solution. Because there is a flow of electrons
(current) in the corrosion reaction, it can be
measured and controlled electronically.
Therefore, controlled electrochemical
experimental methods can be used to
characterize the corrosion properties of
metals and metal components in
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o Linear polarization resistance (LPR)
measurements
o Potentio-dynamic polarization curves
o Electrochemical potentio-kinetic
reactivation (EPR) measurements for
intergranular corrosion
o Current vs time curves (at a given
potential)
o Electrochemical impedance
spectroscopy (EIS)
o Harmonic analysis
o Electrochemical noise (EN)
measurements
Samples for electrochemical corrosion testing
must utilize electrical conductors and must
be small enough to fit in the polarization cell.
Components can be tested as a whole or as
a smaller section. Metal coupons are
specially prepared for some tests.

For more details, visit

http://www.matergenics.com/electr
ochemical-testing/

4.6.

Titanium Engineering & Services

Matergenics has a team devoted exclusively
to consulting titanium manufacturers in the
production and development of titanium
products. Our engineers and scientists have
extensive experience with titanium, including
pickling process control, architectural
applications, and new product
development.

In the past, we have completed the
redesigning of a finishing process for titanium
strip at a client facility based in Ohio. The
production of alpha titanium coils at this
plant was continually forming a bottleneck at
the pickle line. The pickle bath for alpha coils
had only a limited duration of activity which
met gauge removal requirements and
provided a dull surface finish. After the bath
was spent, it had to be dumped and a new
bath had to be built. This required the line to
be down for almost a whole turn (8 hours)
every three days. A new bath chemistry was
formulated for pickling which produced the
surface Client wanted while increasing the
effective duration of the bath by two fold. In
addition, novel electrochemical techniques
have been employed to determine the
extent of bath activity and the need for acid
additions.
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Our team also worked on the pickling
process for their beta coils. Unlike alpha coils,
beta coils have a propensity for hydrogen
that can cause the coil to become
embrittled. Industry standards hold that a
ten to one ratio of nitric acid to hydrofluoric
acid is sacred for pickling beta titanium.
While this bath chemistry prevents a beta coil
from picking up excessive hydrogen, it does
not eliminate other concerns. Beta coils
pickled in this manner produce a surface
that is highly reflective, revealing small
imperfections along its surface. Another
concern is that the amount of total acid in
this bath produces periods of accelerated
bath activity. The excessive gauge removal
resulting from the overactive bath can cause
serious production problems.

With these concerns in mind, a new beta
bath composition has been investigated.
The requirements for this bath are four fold.
o Provide a dull uniform surface
o Prevent Hydrogen from exceeding 100
ppm within the metal
o Reduce the risk of excessive pickling
activity (runaway bath conditions)
o Maintain or exceed the current level of
performance

4.7.

Field Metallography & Replication

During plant shutdown maintenance, some
components cannot be removed out of
service immediately for metallurgical
examination due to high cost involved and
loss of production hours. The best alternative
is to replicate the lab-based metallography
work under the field conditions.

Field Metallography and Replication (FMR)
also known as in-situ metallography is a
powerful non-destructive test (NDT) tool used
to examine the microstructure of the
component when it is still in service.
Moreover, FMR is also used to study the
microstructural alterations for the fitness for
service assessment.

37

The FMR technique involves making a replica
of the polished and etched surface of a
component with a cellulose acetate tape.

ASTM E1351 describes preparation and
evaluation of cellulose acetate replicas
which have been obtained from polished
and etched surfaces. Replica has to be
produced as soon as possible after the
etching. One side of the replica film should
be wetted with acetone and the wetted side
should be placed on the etched surface. The
film should be pressed against the surface for
at least 30 seconds. Allow the film to dry for
15 minutes. After the replica film is dried,
remove the film and the other side should be
adhered to the glass slide for subsequent
microscopy. Analysis and reporting of the
extracted replicas are evaluated similarly as
normal specimen under the microscope.

4.8.

Materials Testing

Matergenics has a significant range of
expertise and capabilities across
multidisciplinary teams to address corrosion
and materials concerns in the oil and gas
industry and beyond. We also support
companies manufacturing or constructing
equipment, facilities or assets and those
companies that own and deploy/use these
assets.

•

Metallurgical Evaluation
o Metallographic Preparation &
Evaluations
o Ferrite Content
o Grain Size
o Inclusion Content/Inclusion Rating
o Macro Etch Examination
o Weld Evaluations
o Micro and Macrophotography

•

Corrosion Testing, Investigation,
Simulation
o Mixed Flow Gas
o Salt Spray
o UV
o Electrochemical

•

Chemical and Mechanical Testing
o FTIR
o XRF
o XRD
o OES

•

Surface Analysis
o Auger Electron Spectroscopy (AES)

•
•
•

Plastic, Polymer and Coatings Testing
Concrete (Petrographic) Testing
Welding, Soldering and Brazing Failure
Analysis
Non-Destructive Testing (NDT), Inspections
Underground and Above Ground Testing
Positive Materials Identification (PMI)
Testing
Filter Residue Analysis
Ceramics Testing
Third Party Inspections/Examinations
Cathodic Protection Design, Installation &
Monitoring
Corrosion Inspection
Soil Corrosivity Testing

Our team focuses on providing solutions to
our clients for failure prevention by providing
risk assessment studies by NACE certified
engineers; however, when failures do occur,
we are your specialist partner for identifying
potential causes, and subsequently
performing comprehensive analysis to
determine root cause.
No matter your industry or product,
Matergenics has the expertise to assist you
with solutions. Our team of certified engineers
and scientists led by an Expert will engage
with your teams to ensure that you have the
utmost confidence in our results by
performing field inspections, risk assessments,
corrosion mitigation through cathodic
protection design and installation, failure
analysis and materials testing. Our team has
engineers that have been recognized by the
International American Society of Metals
(ASM) as well as the National Association for
Corrosion Engineers (NACE) for outstanding
contributions in material science.
•

•
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Diverse Team of Scientists, Engineers,
Chemists, Electrochemists, Coating
Specialists
o Solution Engineering
o Risk Assessment
o Process Problem Solving/Consulting
o Material Selection/Processing/Design
Recommendations
o Contamination and Corrosion Analysis
Failure Analysis / Engineering Consulting
o Litigation Support
o On-Site Replication/Metallurgical
Evaluation
o Field Failure Investigations
o Fractography
▪ Scanning Electron Microscopy
▪ Elemental Dispersive X-ray
Spectroscopy
▪ Optical Light Microscopy

•
•
•
•
•
•
•
•
•

4.9.

Failure Analysis

Failure analysis is the method that is used to
determine the root cause of failure when
products, components, assets, or systems fail
to meet performance expectations. The
findings of a root cause failure analysis
provide decision makers with the tools they
need for remedial actions and preventative
measures to be taken. At Matergenics, our
diverse engineering team of Ph.D. level
scientists, NACE certified engineers
(materials, metallurgical, corrosion,
mechanical), and chemists can assist you
with your root cause failure analysis needs.
Areas of specialization include the steel
making, manufacturing, aerospace,
automotive, oil and gas, electric power,
telecommunication, and wind tower
industries.

Physical measurements
Corrosion examination
Chemical analysis
Metallurgical testing / metallography
Fractography examination
Mechanical testing
Scanning electron microscopy (SEM)
Elemental dispersive X-ray analysis (EDS)
Fourier transformer infrared analysis (FTIR)
X-ray diffraction
Mechanical testing
Surface analysis
Finite elemental analysis (FEA),
computational fluid dynamics (CFD) or
other engineering calculations
o Determination of mode of failure and
primary cause
o FEA, CFD and other detailed
engineering calculations
o
o
o
o
o
o
o
o
o
o
o
o
o

At Matergenics, we determine if a failure is
due to material selection, design, fabrication,
or operating conditions. Major corporations
that rely on Matergenics specialists expertise
include airline industry the Steel Industry,
Electronics, Power Plants and many more.
These investigations require not only a
modern laboratory but an extensively trained
professional team as well.

Decisions must be made during any failure
analysis, and the results of each step dictate
the next procedure. At Matergenics, our
material, corrosion and mechanical
engineers systematically perform required
tests as deemed necessary based on the
project at hand. Typical steps we often use
in our root cause failure analysis
investigations:
o Review of background information
o Visual and non-destructive examination
o Microscopic examination
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4.10. Litigation Services
Forensic engineering is the investigation ofmaterials, products, structures, or
components that fail or do not operate or
function as intended, causing accidents or
damage to property. The consequences of
failure are dealt with by the law of product
liability. The field also deals with retracing
processes and procedures leading to
accidents in operation of vehicles or
machinery. The subject is applied most
commonly in civil law cases, although it may
be of use in criminal law cases. Generally,
the purpose of a forensic energy
investigation is to locate cause or causes of
failure with a view to improve performance
or life of a component, or to assist a court in
determining the facts of an accident. It can
also involve investigation of intellectual
claims, especially patents.
Our Litigation Support and Expert Consulting
Capabilities include:
o Product Liability Review
o Intellectual Property
o Forensic Engineering Documentation
o Metallurgical Expert Witness
o On Site Engineering Investigation
o Court accepted science and
technology such as FEA and CFD.
We support all aspect of your legal case
technically in all aspects of your forensic
cases, from the beginning to see whether or
not you have a case and if you do, how
strong is your case. We just do not provide
an opinion, we support our findings and
conclusions by investigation, scientific testing,
and accurate analysis, all acceptable by
applicable codes and standard. If there is a
failure involved, we perform the latest
technology in failure analysis to determine its
root cause. Using a multidisciplinary
approach, we perform design review, stress
analysis, metallurgical testing, and check
fabrication processes.
Our expert’s experience and knowledge in
the following fields of science and
engineering are put to work to achieve the
final results and conclusions which will be
provided in the expert reports and
presentations:
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Our Areas of Expertise:
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

ASME Codes & Standards
Cavitation
Consumer Products Safety
Conveyors
Compressors
Corrosion Failures
Cranes & Excavators
Design Analysis
Escalator
Equipment & Machinery
Failure Analysis
Fatigue Failure
Fitness Equipment
Forensic Engineering
Forklifts
Heat Exchangers Failure
Labels & Warnings
Ladders & Scaffolds
Latches & Fasteners
Machine Guarding
Manufacturing Standards
Materials
Materials Engineering
Mechanical Engineering
Medical Devices
Metallurgy
Motorcycles
National Electric Safety Code (NESC)
Nuclear Engineering
OSHA
Paint & Coatings
Personal Injury
Pipelines
Pressure Vessel Failure
Products Design & Liability
Refineries
Safety Engineering
Seat Belts
Slip & Fall
Stress Corrosion Cracking (SCC)
Truck 5th Wheel Design & Failure
Uniform Building Code
Vibration Analysis

4.11. Drone Inspection Services
As Tier 1 inspection one can rely on “look,
see” approach using a visual inspection at
the ground level, and drone inspection at
high elevation to perform condition
assessment and determine the presence and
likelihood of corrosion, mechanical damage
and cracking on above ground structures,
construction structures, roofs, plants,
substations and transmission & distribution
towers and poles. This approach can even
detect fatigue cracking, corrosion or the
deeply embedded defects in the structure
that cannot be observed from ground.

Our drone structural inspection process
includes time-proven methods from the
tower pole and construction industry which
at later stage (Tier II inspection include NDT
techniques, thickness loss and corrosion rate
measurement to predict remaining life and
corrosion mitigation). Our pilot staff skillfully
identifies structures at risk of corrosion,
estimates corrosion rates, makes corrosion
life-expectancy determinations, and
establishes an accurate baseline that can be
referenced when future inspections are
conducted.

Matergenics customers benefit by receiving
the latest skill-sets and technologies in drone
on-site inspection, non-destructive
examination (NDE), laboratory testing and
engineering analysis which helps them
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identify potential problems and reduce the
likelihood of catastrophic failures

Case Example:
The inspection of aging high elevation guy
wires should be handled in a tiered
approach. As the tier level increases, the
time and complexity, and therefore the cost,
of the inspection/testing increases.
o Tier1 will provide the type of
environment and estimated corrosion
rate of guy wire components.
o Tier 2, a simple visual/high mag
inspection, should be the next step. Due
to the high elevation of guy wires, this
inspection is accomplished using a
drone as shown in the following picture.

o To inspect guy-wire, we can fly closer
and provide a 30X optical zoom to
detect minute details (if needed).
Discoloration, corrosion, pitting, or
cracking will be noted. A
reliable technique for corrosion
detection. This approach is being used
for detection of corrosion and fatigue
cracks on Utility towers. If the corrosion
observed by the drone is deemed
severe, further inspection is required.

4.12. Solar System Inspection & Corrosion Analysis
o Drone Inspection and Thermal Imaging
of Solar Panels and Assemblies
o Training and Technical Seminars

Matergenics focused inspection and
corrosion engineering analysis of Solar
Systems based on indirect assessment and
direct assessment (GIS Corrosion Map,
Electrochemical Potential Measurements) set
us apart from the competition. We have a
proud record of timely and accurate results
based on factual data and corrosion
engineering analysis. Together, our team
works closely with the client, keeping you
always informed of progress. Additionally, we
are able to manage big data systems
delivering pointed analytical results from
large quantities of gathered data. Our goal is
to make Matergenics your trusted inspection
partner of choice.
Matergenics on-site Inspection includes:
o Solar Systems, Transmission and
Distribution Utility Structures
o Construction Materials, Pile Corrosion
and Concrete Petrographic Analysis
o Underground Corrosion Risk, Cathodic
Protection and Stray Current
investigation
o Soil Corrosivity and Predictive Life
Determination
o GIS Corrosion Mapping for Atmospheric
and Soil Corrosion
o Energy Systems: Inspection and
Engineering Analys
o Underground Asset Inspection
o Load Bearing Members Inspection
o Paint Testing and Paint Selection for
Above Ground and Underground
Applications
o thermal-inspection-failure-2Failure
Analysis and Root Cause Determination
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Based on the identified risk factors, relevant
mitigation techniques for components will be
recommended. Mitigation methods shall
include both preventive and remedial
recommendations for varying degrees of
degradation.

Bringing together experienced and skilled
experts in solar systems and utility T&D
structures, and system inspection, we take a
collaborative approach to every project. We
listen and act only after all data is collected
and analyzed. We have a complete
technical team of professional engineers,
PhD engineers and NACE certified
engineers/technicians to assist you in
condition assessment of Solar Systems and
Corrosion Mitigation

4.13. Corrosion Risk Assessment of High Rise Buildings
High rise building failures and total or partial
collapse of condominium complexes is a
nightmare that hunts the construction
industry. The loss of life, the financial
devastation and anxiety experienced by the
architects and tenants in nearby buildings
makes sleepless nights. In this section we will
discuss and address the aging high rises and
the corrosion risk assessment in corrosive
environments. How to determine if you have
corrosion risks and low-cost engineering
solution if the risks are captured on timely
basis: fraction of that of replacement.
Identifying corrosion is only the beginning,
determining its severity and immediately
responding can prevent disasters and save
hundreds, or even thousands of lives. Recent
collapse of Miami Surfside Champlain Towers
South Condominium is a tragic example of
what could happen if corrosion risks, and
quantification of risks is not considered.

Routine corrosion risk assessments performed
by NACE certified corrosion experts are an
invaluable asset to owners of aging concrete
structures. Not only do they identify corrosion
risk, but they can also quantify the severity of
corrosion and offer remaining life estimates
and corrosion mitigation strategies to prolong
the life of these structures at much lower cost
than total replacement.
Based on years of our experience current
codes for construction and inspection are
not adequate from a corrosion engineering
perspective since they do not consider
qualitative corrosion risk assessments. The
time period between major inspections and
certifications should be based on the
corrosivity of the environment and results
from previous inspections.
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Rebar corrodes in the presence of chlorides,
which are common in sea water and deicing salts. Corrosion of rebar can cause
reduction in cross-sectional area. This loss of
thickness can weaken the rebar and cause
collapse. Another way that corrosion of rebar
can cause failure is through delamination.
Delamination is caused by the formation of
iron oxide around the rebar which causes the
concrete to expand. This eventually leads to
cracking or sheets of concrete breaking
away from the rebar.

4.14. Training
Our customization begins with identifying the
audience, the appropriate scope and
depth, and assessing the learning objectives.
Next by learning about your assets and
systems we can gear sessions to practical
and relevant applications. To discuss how
Materials Engineering Services can support
your training needs, contact us today.

Matergenics offers training and educational
seminars specifically designed and
customized to meet the needs of individual
clients on required outcome-based learning.
Seminars presenting fundamental topics are
also available on subjects such as:
Electrochemistry and Corrosion
o Failure Analysis
o Cathodic Protection
o Protective Coating
o Materials Selection
o Experiment Designs for ASTM and NACE
codes and specifications
Seminars or presentations can be conducted
onsite or at our location. The instructors
include NACE Certified engineers, registered
professional engineers, materials scientists
and faculty, paint, and coatings specialists,
as well as cathodic protection specialists.
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A Sampling of Seminar Topics:
o Fundamental of Corrosion Engineering
o Corrosion Risk Assessment and Corrosion
Mitigation
o Selection of Material and Coatings for
Corrosive Environments
o ASTM G61
o Electrochemical Impedance
Spectroscopy to Evaluate Pipeline
Coatings
o Corrosion Mitigation Techniques
o Coatings in Conjunction with Cathodic
Protection
o Cathodic Protection: Design, Installation,
Monitoring and Points to Remember
o Corrosion Monitoring for structural
components in Utility, Oil and Gas
Refining, Transmission and Distribution
Networks
o Product Development and Design
Process
o Failure Analysis Root Cause
Determination
o Materials Engineering
o AC and DC Stray Current

5. Resources
5.1. Manpower
Dr. Zee is a NACE Certified Corrosion Specialist
with over 28 years of practical experience in
corrosion engineering, materials selection/design
and cathodic protection/coatings. He has
worked in the oil and gas,electric power and
water/waste water utility industries throughout his
career and has resolved a wide range of
materials and corrosion engineering solutions for
these industries. He has been setting up or
improving corrosion control assessment program
for large energy related companies.
Zee is one of the foremost leading corrosion
engineering experts in North America and
beyond. Among his awards for his contributions to
materials and corrosion engineering are Fellow
Awards from both the American Society for
Materials (ASM) and the National Association of
Corrosion Engineers (NACE), a truly rare
occurrence. He is also the recipient of the prestigious AUCSC’s Colonel George C. Cox
Outstanding Award, given in recognition of his contributions to underground corrosion
engineering.
He has been active in development of standard practices that are geared towards corrosion risk
assessment, corrosion mitigation, cathodic protection, stray current, fasteners, coating assessment,
and repair of damaged coatings for NACE (National Association of Corrosion engineers) and IEEE
(Institute of electrical and electron engineers).
Dr. Zamanzadeh has lectured and taught frequently on materials selection, corrosion, coatings,
cathodic protection, failure analysis (fracture mechanics), for universities (university of Pittsburgh,
Carnegie Mellon university and Penn State) and technical societies (NACE, AFS, ASM and ASTM).
He is NACE instructor for CP1, CP2, CP3, Condition Assessment, Corrosion Basics and Corrosion
Control Through Design.
He has 55 patents and authored 65 technical papers. He is certified by the National Association of
Corrosion Engineers as a Specialist in the following areas: Corrosion, Coatings, Materials Selection
and Design, and Cathodic Protection.
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Dr. George Bayer, is the Manager of the Coatings
Department for Matergenics, Inc. He has worked
with Dr. Zee since 2001. He is responsible for
managing and performing a variety of failure
analyses, corrosion and environmental exposure
testing, and materials characterization projects.
Most of Dr. Bayer’s efforts are directed toward
coating systems in a wide range of applications,
including organic paints and coatings, metallic
coatings, and ceramic coatings. He also spent 8
years working in R&D and manufacturing of metallic
diffusion coatings, 4 years in providing technical
support services to U.S. Department of Energy R&D
programs, and 2 years in chemical analysis
laboratories. Bayer’s degrees include B.S. and M.S. degrees in chemistry, M.S. degrees in energy
resources and metallurgical engineering, all from the University of Pittsburgh; a Ph.D. in general
engineering from Kennedy-Western University; and a Ph.D. in public policy and administration from
Walden University. Dr. Bayer authored or co-authored over 30 technical publications and holds 5
U.S. patents.
Edward S. Larkin, Group Technical Manager of
Matergenics Pittsburgh, has over twenty five
years of experience performing failure analyses.
He has examined a wide variety of product
failures and has extensive experience with
metallography and scanning electron
microscopy of materials.His projects have
included metallurgical investigations of pipelines, piping, storage tanks, jet engine and
landing gear components, mechanical parts
such as shafts, crankshafts, chains, wire ropes,
etc., coatings, PVC pipes, human implants,
transmission towers, as well as many, many
others.
He has been called on to serve as an expert witness in a court of law in addition to performing
metallurgical failure analyses of materials and applications, Mr. Larkin also performs concrete
petrographic analysis. His projects include the evaluation of deteriorated concrete. He was
previously the Chairman and Trustee of the Pittsburgh Section of NACE. He has also served on the
board of ASM Pittsburgh Section.

Dr. Taheri (peyman@matergenics.com), is the director of
engineering at Matergenics Engineering. Dr. Taheri is a
Professional Engineer and a member of NACE and ASME. He is
experienced in design, modeling, and installation of cathodic
protection systems. He has published technical articles on
corrosion risk assessment, computerized cathodic protection
and electrochemical mechanisms. His experience includes
electrochemical corrosion research, corrosion risk assessment,
and corrosion risk mitigation in power and telecom utility
structures.
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Erik Lahti (BSME, MSNE from Ohio State University) joined
Matergenics in February 2019 as a project engineer. He has
previous experience with materials, corrosion, and
electrochemistry from studying their applications to nuclear
engineering systems.
In his graduate work he supported research on NRC GSI-191 and
spent nuclear fuel pyroprocessing, and was an author of several
technical papers on both subjects. Mr. Lahti’s skills include
experimental design, electrochemical testing, vacuum/glovebox
systems, and analytical/numerical modeling.

Martin Latona is a materials and corrosion
engineering specialized in water systems and
corrosion. He has over 35 years’ experience in
production, applied research, and clientfocused project work in a lab environment. He
is knowledgeable in stainless / corrosion resistant
materials, low carbon or HSLA steels, and
copper alloys. Martin is frequently involved with
value-added corrosion testing programs and
also conducts various exposure testing services.
He performs corrosion and metallurgical
forensic analyses to determine primary failure
cause. Electrochemical corrosion testing is
another of his areas of focus – these projects
include potentiodynamic or galvanic test
procedures to evaluate material or process
variables, and electrochemical impedance
spectroscopy of coating systems.
In recent years, Martin has become heavily involved in water-related projects that involve both
onsite and lab phases. For example, one project may involve widespread corrosion damage to
plumbing systems related to water chemistry, while another might involve address elevated levels
of contaminants in potable water or discharged wastewater.
Clients in this area have included condominium building managers, municipal water utilities, a
stadium/convention center authority, and large engineering firms that need to subcontract
specialized services. These more complex projects are knowledge-based efforts requiring a
multidisciplinary approach to problem solving. Martin obtained a BS and MS in Metallurgy &
Materials Science from Case Western Reserve University and an MS in Civil & Environmental
Engineering from the University of Pittsburgh.
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Tara Wockenfuss is the Soil Corrosivity Testing Lab Manager at Matergenics. She has extensive
experience in soil testing for corrosivity and has a B.S. in Environmental Science from the University
of Pittsburgh with expertise in soils, corrosion, geology, ecology, and health and safety.
Approximately 4,000 soil samples are tested per
year from locations across the United States at the
Pittsburgh Soils Testing lab. Both routine and
modified ASTM, ISO, ASHTO and NACE
specifications are followed depending on the
needs of the client. Typical testing includes soil
resistivity pH, instantaneous corrosion rate, water
soluble chlorides, sulfates, sulfides, redox potential,
and microbiological testing (MIC) for corrosion
inducing micro-organisms.
Tara is working on obtaining her certification from
the National Association of Corrosion Engineers
(NACE) as a Corrosion Technician, followed by a
certification in Cathodic Protection. She has
performed field testing surveys of soils for corrosivity
as well as close interval surveys (CIS), also known as
pipe-to-soil and potential gradient surveys (method
used to assess the effectiveness of cathodic
protection on buried pipelines).

Mike has earned a B.S. in Geology from West
Virginia University in 2016. He has experience in wellsite geology, geologic formation evaluation, soil
corrosivity, metallurgical lab testing, corrosion risk
assessment, and cathodic protection
testing/installation. Mike has been with Matergenics
since 2018.

Carolyn Tome, CPA, is in charge of
administration and financial planning at
Matergenics, Inc. She is experienced in project
management, financial and operation
management.
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Anil Kumar Chikkam is the Lead – Metallurgy &
Corrosion laboratory at Matergenics, Inc. He is a
chartered engineer, NACE certified CP2
technician, API 571 Corrosion and Materials
professional, API 577 Welding Inspection &
Metallurgy Professional, API 580 Risk Based
Inspection Professional, and ASNT Level II (MPT &
LPT). He is experienced in metallurgical
investigation, modeling, and the installation of
cathodic protection systems.
He is experienced in corrosion risk assessment,
cathodic protection; electrochemical testing,
failure analysis root cause determination, welding
characterization, metallurgical testing and scanning electron microscopy. In a career spanning
more than 13 years, he has worked on the failure analysis of various metallic components from air,
above ground, underground and sea applications. His latest passion is tennis and winning Dr. Zee
in a match for an all-expenses paid trip to Paris, courtesy of Dr. Zee!

Mr.Mehran Ramsey is managing and coordinating
technology direction and strategy, process and quality
improvements Matergenics. Directing Matergenics IT
Team in designing, Building, implementing managing,
supporting and enhancing key technologies.
Responsibilities include application lifecycle development,
data warehousing, business intelligence, customer
support, IT corporate standards compliance asset
management, budgeting, forecasting and customer
relationship management and client relations.

Fernando Gil is an experienced field technician with over
hundred telecommunication towers evaluated for corrosion risk.
He has experience in installing cathodic protection systems and
cathodic protection monitoring. He is in charge of all equipment
used in corrosion inspection, corrosion risk assessment and
corrosion mitigation including cathodic protection equipment.
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5.2.

Museum of Materials and Failure Analysis

Matergenics has a significant range of
expertise Matergenics’ Museum of Materials
and Failure Analysis is established in
Pittsburgh’s Matergenics Laboratories
showcasing our lifelong accumulation of
knowledge of materials and failure analysis.

This museum, above all, is a storehouse of
knowledge representing the fields of
Materials Engineering and Corrosion.

The purpose of this museum is to collect,
preserve, interpret, and display materials
failures of scientific significance for the
education of Universities, Materials Scientists,
Commercial and Industrial Companies and
the public. From a visitor or technical
community perspective, the purpose can
also depend on one’s point of view. A trip to
Matergenics museum can be an entertaining
and enlightening way to spend the day. To
a technical person, this museum might be
seen as a way to learn from past failures and
failure analysis and see failure analysis as a
positive event.

Please visit Matergenics Museum of Materials
and Failure Analysis at 100 Business Center
Drive, Pittsburgh, Pennsylvania: Monday
through Thursday, 1:00-4:00 PM.
You may call 412-788-1263 if you have any
questions.
Please visit the museum at:
https://www.youtube.com/watch?v=vGWlg
WV_H3U
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6. Research & Development
6.1. ZEE Probe - Graphitization Sensor
2. The risk assessment plan consists of the
following steps:
a. GIS (Geographic Information
System) soil corrosivity mapping of
service areas
b. Indirect assessment by measuring
parameters such as pipeline
electrochemical potentials and soil
corrosivity without digging, then
determining the risk by giving special
attention to age and location (i.e.,
areas with higher consequences of
failure)

Dr. Zee and his team of corrosion experts at
Matergenics Inc. are excited to present the
ZEE Probe™! Patented ZEE Probe™ is a
compact, nondestructive, and user-friendly
corrosion detection tool for LIVE water
mains.
ZEE PROBE FEATURES:
o Presence of Graphitization
o Extent of Graphitization
o Condition Assessment
o Corrosion Survey
o Accelerated Corrosion
o Stray Current
In an important step forward, we have
developed the underlying technology into a
useful and reliable tool for field inspection.
1. As you are aware, graphitization and
general cast iron corrosion are lifelimiting factors for water mains. Our
sensor, in conjunction with a risk
assessment plan, will non-destructively
detect conditions that are predictive of
breaks before they occur.
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c. Direct assessment by performing
focused excavation at high-risk
locations to see the extent of
graphitization on active water mains,
in order to quantify risk for break prior
to failure and resulting damage
d. Recommendations for repair,
replacement, or no action
depending on the results of risk
assessment prior to break.
3. The major goal is to utilize the
graphitization sensor on active pipelines,
in order to determine the location and
extent of graphitization in high-risk areas
that could result in a major break,
causing extensive property and
infrastructure damage. This device will
help prevent costly incidents on active
pipelines with high confidence.
Reduced exposure to litigation and
negative publicity is another important
benefit.
4. The invention has applicability to millions
of cast iron pipelines world-wide.
For more details, visit

https://matergenicswatermain.com/
our-sensor

6.2.

EnviroZense – Temperature Sensor
EnviroZense Features:
o Up to 4 temperature sensors
o Up to 4 corrosion sensors
o Helical Satellite antenna w/ heat
resistant dome
o Li Batteries w/ 3–5-year life
o Water-tight corrosion resistant container
o Operating temperature -20-1600°F

EnviroZense is a wireless, heat resistant,
temperature and corrosion monitoring sensor
that is contained in an electrical enclosure
underground at the project site. The
patented, EnviroZense unit is simple to install
and comprises of corrosion and temperature
sensors – one to monitor the wildfire
temperatures and the second to monitor the
corrosion activity of the bare steel structure
below ground. The EnviroZense is configured
to collect data routinely, at specific time
intervals. The data is wirelessly transmitted by
a satellite module for analysis and warns the
project owner of abnormal temperature rises
before more serious structural problems
occur.
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The EnviroZense WebView allows you to
monitor the temperature and corrosion
potential data from each structure in real
time. Critical temperatures and corrosion
potentials will be highlighted for quick
identification, so you know which structures
need attention. The EnviroZense WebView
can also graph data for a quick and easy
way to analyze how long your structures
have been exposed to elevated
temperatures or corrosive environments.

7. Photo Album – Matergenics Team & Clients
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