
Material Science: 
Surface and Chemical 
Analytical Capabilities



"Everything is 
theoretically impossible, 
unti l it is done"
-Robert A. Heinlein
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COVENTYA’s reputation as a leader in the surface finishing industry has 
been built over many years by providing innovative and effective solutions 
to meet our customer’s needs. 

This focus is a cornerstone of our business that we strive to not only 
preserve, but consistently build upon to continue to add value for our 
customers. This is exemplified best by our commitment to significant 
investment in both Research and Development and Technical Service. 
Through this investment, we have built a robust and comprehensive 
Materials Science department, which allows us to combine our extensive 
expertise and know-how with the instrumentation required to investigate 
and resolve complex problems that an applicator inevitably faces. 

We are proud to showcase these capabilities in order to demonstrate 
the considerable value we can add to our customers that does not end 
with the sale of a process, but continues on through a true technical 
partnership. 

A Word From Ambrose Schaffer -  

Director Of Technology
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Innovation permeates our company.  We believe that if someone is going 
to make our products obsolete…it better be us.  With nine state of the art 
Technology Centers around the world, a staff of highly trained chemists and 

consistent investment in R&D, it’s no surprise that COVENTYA customers have 
grown accustomed to benefiting from our cutting edge technologies.

Our eight R&D Centers located in:
• Treviso (Venice), Italy
• Agliana (Florence), Italy
• Gütersloh (Hannover), Germany
• Villeneuve-la-Garenne (Paris), France
• Oriskany, NY, USA 
• Cleveland, OH, USA
• Cheonan, South Korea
• Tuzla, Turkey

INNOVATIVE SURFACE FINISHING
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Our equipment is dedicated to the analysis and 
characterization of deposits and solutions. We have 
an extensive range of instrumentation and skill in 
the use of this equipment to help resolve problems 
experienced by our customers.
In addition, customized and thorough analysis is 
made available through an intensive collaboration 
with Universities. This collaboration is not limited 
to analytical work, but also in far reaching global 
projects or PhD thesis to combine the knowledge of 
renowned Scientists with our Researchers.

This very organization enables our Group to 
adequately answer both international and local 
Customer’s requests. Their needs are identified at 
their grassroots by the Key Industry Manager (KIM) 
and Product Manager networks and translated 
by our R&D Group into innovative processes and 
customized solutions.

The end result is a steady stream of novel technology, 
numerous patents and satisfied customers 
throughout the world.

Our Capabil it ies



In-depth failure and defect analysis

Troubleshooting

Research and Develpment

New Coating application development

To help characterize an issue, and identify improvements & root cause(s)

With defect analysis or chemical investigations (bath assessments)

To help characterize & support new and existing products / processes for customers

With decades of experience & know-how available as a resource in Coventya 
Inc., when customers have new or unique applications / proposals, analytical 
capabilities are essential in helping to design and improve processes maximiz-
ing both our customer’s AND product’s success.



Taber Abraser Testing
Wear and Abrasion tests can now be performed on 
materials and deposits of interest.  Depending on 
the coating and the testing requirements highlighted 
by the customer, COVENTYA specialists are able to 
test customer-plated specimens, and then evaluate 
the Taber Wear Index value of the applied deposits. 

Ion Chromatography (IC)
Established and routine chemical tests can be 
performed in order to determine constituents of 
various plating baths.  The IC analyzes for anions 
that are typically found in plating baths and can 
be quantified and reported as a concentration of a 
proprietary additive.

Tensiometer
The tensiometer can be used to determine the 
surface tension of various solutions.

Torque and Tension
The torque and tension bench analyzes the lubricity, 
torque value, and coefficient of friction of a friction 
modifier or other finish.  Surrogate bolts are 
processed in the assigned finish, and then tested 
following the appropriate specification.

Hull-Cell Analysis
The Hull cell is a specially designed cell for carrying 
out practical plating tests on electroplating solutions. 
The cell is designed so that the cathode is at a pre-
defined angle to the anode to produce a range of 
current densities. The current densities produced in 
the Hull cell are above and below those that would 
be used under normal production parameters. This 
allows any potential problems in the plating solution 
(e.g. lack of additive) to be observed before any 
problems are seen on the production line.

Services 
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Multiple XRF units utilized between both facilities.  
Capabilities to provide accurate deposit thickness 
measurements over various substrates, elemental 
analyses & compositional determinations, as well as ability 
to investigate both solids & liquid samples.  A EDXRF unit 
is also now available for elemental characterizations of 
materials & deposits, with impressive reproducibility & 
sensitivity.  

With multiple instruments at both facilities, there are 
established and routine chemical analyses that can 
be performed to quantify & assess the concentrations 
of constituents in different solutions all product lines.  
These methodologies allow for accurate and consistent 
quantifications of chelation concentrations, organic 
additives & complexing agents, as well as other critical 
components.

Thickness and Elemental 
Analysis via X-Ray Fluorescence 
(XRF)

Organic acid analysis using High 
Pressure Liquid Chromatography 
(HPLC)
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This methodology can be used to quantify up to 
90 different elements down to trace concentrations 
(ppm or ppb range).  This allows for quantification of 
low concentrations of metals in the presence of high 
concentrations of other metals in the same solution 
(i.e. metallic stabilizers or contaminants).  

Inductively Coupled Plasma 
Spectroscopy (ICP) 

TOC analysis provides efficient & accurate 
quantification of various organic constituents 
and materials in different process solutions.  This 
capability is a critical tool that allows COVENTYA 
personnel to provide helpful recommendations 
to customers in regards to utilization of carbon 
treatment after sample analysis, as well as review 
results & effectiveness of the carbon treatment in 
follow-up samples.   

TOC ( Total Organic Carbon 
Analysis )
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This electrochemical testing capability allows for corrosion 
studies and comparisons of different surfaces & coatings in 
specified electrolytes/corrosive media. This provides useful 
insights into assessing the propensities of different surfaces & 
coatings to corrode vs. one another, and is also a valuable R&D 
tool. Voltammetry is an electrochemical method commonly used 
for the determination of trace and ultratrace concentrations of 
heavy metals and other electrochemically active substances. 
The special technique Cyclic Voltammetric Stripping (CVS) is 
widely used in the electroplating industry for the determination of 
organic additives such as suppressors and brighteners.

FTIR instrumentation, coupled with an attenuated 
total reflectance (ATR) objective, allows for infrared 
spectra to be collected from raw materials, as well 
as from direct contact surface analyses.  This non-
destructive testing methodology assess raw material 
purity, and can provide useful information in regards 
to chemical structure & make-up of powders, 
liquids, and solids (as long as the material of interest 
absorbs infrared).  

Electrochemical measurements (by 
Potentiostat & Voltammetric Analysis)

Organic Fingerprint analysis 

via ATR FT-IR and UV-Vis 

Spectroscopy
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Vickers hardness evaluations of coatings & materials 
via cross-section, or on polished, flat surfaces & 
materials.  This instrumentation is routinely checked 
vs. NIST-Traceable test block, and results & analyses 
can be provided per ASTM E384.  PC Unit with Wide-
Screen Monitor allows for reliable & reproducible 
indentation measurements, down to 10g force.

Lower-magnification stereo microscope provides for 
easy & clear documentation and inspection of sample 
parts & defects.  High-magnification microscopy (up 
to 1,000x), allows for more detailed inspections, with 
the ability to assess coating thicknesses via cross-
sectional analysis.

Deposit Micro-hardness 
Analysis

High Mag./High Resolution 

Optical Microscopy and 

Inspection
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Scanning electron microscopy coupled with elemental 
analysis via EDS is an essential capability for surface 
analyses, routine characterizations, and failure analysis.  
Experienced personnel capable of interpreting data and 
images in real time are able to perform detailed analyses & 
inspections.  Elevated magnifications can be accomplished 
to illustrate defects and materials on a microscopic scale.  
For non-conductive materials, sputter coating is available 
as an option to allow for SEM/EDS investigation.

Neutral salt fog corrosion testing is performed at both US facilities, 
and is routinely conducted in accordance to ASTM B117.  
Cyclic corrosion chamber testing is also available as an option 
following the GMW 4700, Ford L-467 or other specifications as 
well as humidity testing.  A customer can also specify sample 
preparation, inspection, and testing parameters if an alternative 
standard is to be followed—or if other requirements must be met 
outside of the parameters detailed in ASTM B117.

SEM / EDS Neutral Salt Fog Corrosion Testing & 

Cyclic Corrosion Chamber Testing
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The inclusion of a Laser Profilometer to the materials 
science capabilities of COVENTYA provides the ability to 
collect detailed 3D surface profiles of sample surfaces 
of interest, representative roughness measurements, as 
well as complete characterizations of defects (i.e. pits, 
roughness & nouldarity, etc.).  The instrumentation is also 
able to measure width, depth, and frequency of surface 
anomalies on a given surface finish.  This testing is non-
contact and non-destructive so long as the sample piece 
is small enough to accommodate on the stage.

For deposit surface investigations, defect analyses, 
and even film thickness measurements via microscopy, 
COVENTYA laboratory specialists routinely perform 
cross-sectional testing.  Instrumentation is available 
to allow for the polishing of a number of samples 
simultaneously via preset programs, while there is also 
the ability to polish by hand when trying to assess a 
particular surface area that must be polished into.  
COVENTYA also has the ability to accommodate 
samples of many different shapes and sizes (STRUERS 
Wet Saw available for precise cutting of submitted parts 
that would take too long to prepare by hand).

Non-Contact 3D Surface 

Profi lometry / Laser Microscopy

Cross-Sectional Investigations & 

Auto-polishing Capabil it ies
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Hull Cell Analysis

Taber Abraser Testing 

Ion Chromatography

Tensiometer

Torque and Tension

XRF

HPLC 

AA 

ICP

Electrochemical measurements

ATR FT-IR

UV-Vis Spectroscopy

Deposit Micro-Hardness Analysis

Optical Microscopy and Inspection

Material
Science
Matrix

Preparation
Product Line

Protective
Product Line

Decorative 
Product Line

Functional 
Product Line

POP
Product Line

MicroGleit
Product Line

Aluminum 
Product Line

WaterCare 
Product Line

SEM/EDS

Salt Spray Chamber

Profilometry / Laser Microscopy

Cross-Sectional Investigations

TOC



Materials Science is an under-utilized tool in our world of 
surface finishing for supporting our customers growth. We 
can demonstrate successful use in:

• Electroplating
• Electroless Deposition
• Anodizing
• Conversion Coatings/Passivation
• Plating on Plastics

COVENTYA has invested heavily into these capabilities in the 
last 10 years, developed demonstrated expertise, and now 
offers these analyses & services at no charge to customers.

Summary
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COVENTYA Inc. continues to strive to be an organization 
that places emphasis on expanding our capabilities, with 
an unwavering determination and goal of adding value to 
your business.  This significant investment proves to be an 
easy decision since enhancing the ability to support our loyal 
customer base is critical to our own success. 

We’re not measuring the value we offer to our customers 
based solely on hard assets in a balance sheet. It’s about our 
people. Well-trained, enthusiastic, and hardworking people 
that interpret the hazy information our cutting-edge equipment 
dispenses. It’s the practical recommendations that are based 
on equal parts science and art. It’s a commitment from a staff 
with over 350 years of combined expertise to deliver a level 
of customer service that is recognizably different. Whether it’s 
application development, conformance testing or in-depth 
failure analysis, our material science group has proven to be 
an invaluable part of our customer’s business.

We understand that you have many choices when it comes to 
specialty chemical suppliers for the surface finishing industry. 
We’re confident that when you consider all of the variables—
technology, support and value—COVENTYA will stand out. 
We look forward to the opportunity to prove that.

Adam Colburn - 
Technical Service Manager
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4639 Van Epps Road, Brooklyn Heights, OH, 44131

132 Clear Rd, Oriskany, NY 13424


