
 

 
 

The 59th H.R. Bergmann Memorial Seminar 

Surface Coatings and Technologies 
Tuesday, April 11, 2017, 9am-4pm 

Milwaukee School of Engineering Campus 
Milwaukee, WI 

 
Seminar Topic Abstract 
 
Throughout many industries, engineers are challenged with developing innovative material solutions and processes for 
extending component life and performance while still being cost effective.  Harsh environments and operating conditions 
can cause the surfaces of components to degrade overtime due to wear, corrosion, and fatigue.  Component performance 
and life can be drastically improved through the proper selection of materials and utilization of surface engineering 
technologies.   
 
In the full day, 59th Annual H.R. Bergmann Memorial Seminar, our presenters will share their expertise on surface 
engineering technologies and coatings for various applications.  Topics covered will include thermal spray coatings and 
processes, cold spray coatings, PVD coatings, DLC coatings, surface modifications with lasers, boriding, surface 
characterization, and more.  The topics and presentations are geared towards engineers and technologists in design, 
manufacturing, product development, R&D, and quality control fields. 
 

Annual H.R. Bergmann Memorial Seminar 
 
The Milwaukee Chapter of ASM International has held educational seminars for its members 
and beyond for 58 years. The namesake of the seminar is Bob Bergmann. 
 
Bob Bergmann received a B.S. degree in Mechanical Engineering from the University of WI-
Madison in 1951, after serving actively in the U.S. Army Infantry from 1943-1946.  He later 
completed his thesis requirement and received his M.S. degree in Metallurgical Engineering 
from the University of Wisconsin while employed at the Falk Corporation.  He became 
associated with the Falk Corporation in 1951 and was Supervisor-Materials Engineering for 18 
years prior to his death.   
 
His responsibilities at the Falk Corporation included material specifications, materials research 
and development, failure analysis, the Materials Laboratory, and ultrasonic and radiographic 
inspections.  Bob also was the Radiation Safety Officer at the Falk Corporation. 
 
Bob was very active in the American Society for Metals-Milwaukee Chapter for 21 years, being a past Vice Chairman and 
serving on many committees.  He also was a voting member of both the American Gear Manufacturer’s Association and the 
American Society for Testing and Materials.  Bob presented many papers to groups such as the ASM, Steel Founders’ 
Society of America as well as universities and colleges. Subjects included heat treatment of gears, designing for quality, 
machinability, quenching, and design of castings for weld fabrication. 
 
In spite of his busy schedule, Bob found time to serve his community, being very active in his church and local school 
activities.  In addition, he was the past President of the Brookfield Players, Inc., and served as a production worker and/or 
actor in 15 plays. 
 
Bob enjoyed the outdoors, camping with his wife and five daughters, gardening, and projects around the home. 



59th Annual H.R. Bergmann Memorial Seminar Agenda 
(Click Presentation Title or Speaker Name for Details) 

Time Presentation Speaker Organization 
8:45 Registration Opens 

9:15 - 9:30 Keynote Address - Introduction Dr. Kumar Sridharan UW-Madison 
9:30 -10:15 100 Years of Thermal Spray and  

Still Advancing Mr. Daryl Crawmer Fisher Barton 
Technology Center 

10:15-10:50 
Engineering and Optimizing Diamond and 
Diamond Like Carbon (DLC) Coatings for 

New Applications 
Dr. Patrick Heaney NCD Technologies 

10:50-11:00 Mid-Morning Break 
11:00-11:20 Surface Characterization Using Atomic Force 

Microscopy - Current Capabilities and Future Plans Dr. Matey Kaltchev Milwaukee School of 
Engineering 

11:20-11:50 Technologies and Trends in the PVD Industry 
for Cutting Tools and Wear Parts Mr. Pete Bartos Swiss-Tek Coatings, Inc. 

11:50-12:10 
Student Presentation #1: 

"Accident Tolerant Fuel Cladding Coatings for 
Light Water Reactors" 

Tyler Dabney, 
Steven Fronek and 

Jorie Walters 
UW-Madison 

12:10- 1:05 Lunch 

1:05 - 1:50 
Cold Spray Materials Deposition - A Cool 

Process for Coating Deposition and Near-Net 
Shape Manufacturing 

Dr. Kumar Sridharan UW-Madison 

1:50 - 2:20 Application of Lasers for Surface Modification Dr. Joel Dekock Preco Inc. 

2:20 - 2:40 
Student Presentation #2: 

"Determining the Heat Transfer Coefficient of 
a Washcoat in Centrifugal Casting Process" 

Jerry Richie,  
Alexis Cera,  

Guy Reynolds, 
Robert Porter and 
Quinn Wermuth 

UW-Milwaukee 

2:40 - 2:50 Mid-Afternoon Break 

2:50 - 3:25 
Applying the Versatile Technologies of 

Thermal Spray, Example Applications in How 
the Technology is Successfully Used 

Mr. Bill Lenling Thermal Spray 
Technologies 

3:25 - 4:00 Boriding - Fundamentals, Processing, 
Properties, and Industrial Applications Mr. Craig Zimmerman Bluewater 

Thermal Solutions 
 
Event Details 
Date/Time: Tuesday, April 11, 2017 - 9:00am to 4:00pm 
 
Cost*    $  50 - Individual ASM Members 

$  65 - Nonmembers  
$  35 - Employees of Chapter Sustaining Member and MSOE CPN Companies 
$  20 - Retirees and Members Between Jobs 
Free - Full-time Students and Gold Sustaining Member Reps  
 

*Cost includes all food (coffee, snacks, lunch and refreshments) during seminar as well as parking.     
 
Location: Milwaukee School of Engineering 

Alumni Partnership Center (APC) 
1120 N. Broadway     
Milwaukee, WI 53202  
 

Sign-up at:  asm-milwaukee.org 

Studio
Highlight



59th Annual H.R. Bergmann Memorial Seminar  
Presentation Abstracts and Speaker Bios 

 
100 Years of Thermal Spray and Still Advancing 
Daryl E. Crawmer, Fisher Barton Technology Center 
 
BIO: Daryl’s 45-year career in thermal spray began in 1972, when he joined Battelle Memorial Institute in Columbus, OH.  
He also worked with Miller Thermal/Praxair for 10 years, TST for 14 years and is currently Director of Technology for the 
Fisher Barton Technology Center in Watertown, WI.  Daryl’s career in thermal spray has included R&D, engineering, 
manufacturing, and most importantly mentoring.  Daryl has been an active ASM member for 36 years.  He is also co-
founder of the ASM Thermal Spray Society where he served in various capacities.  His greatest satisfaction has come from 
impacting the lives of others and being a part of their successes. 
 
ABSTRACT: The first US patent for a thermal spray device was issued in 1915 to M.U. Schoop.  Basic electric-arc and flame 
spray techniques were in use until the mid-1950’s when Union Carbide Corporation developed and patented D-gun, HVOF, 
and plasma-arc devices.  Toward the end of that decade the space race was on, fueled by Cold War paranoia.  As funding 
poured into to develop new materials and materials systems, the modern thermal spray industry was born.  This discussion 
will focus on those developments from the early days of high enthalpy, high velocity devices to the more recent cold spray 
techniques that were born in Siberia. 
 
_____________________________________________________________________________________________________ 
 
Engineering and Optimizing Diamond and Diamond Like Carbon (DLC) coatings for new applications 
Dr. Patrick Heaney, NCD Technologies 
 
BIO: Dr. Patrick Heaney received his doctoral degree in material science engineering from the University of Wisconsin-
Madison in 2009 and immediately started NCD Technologies based on the novel technology that was developed during his 
time at UW.  Dr. Heaney has 18 years of experience in vacuum system design/maintenance and coating engineering, with 
the last 10 years specifically dedicated to engineering diamond and diamond-like coatings for various applications.  He is 
familiar with several different vacuum processing techniques commonly used to create coatings such as: HF-CVD, PIID, 
PECVD, magnetron sputtering, ion-beam evaporation, etc.  Dr Heaney is also trained and well qualified in several surface 
science analysis techniques including: SEM-TEM analysis, RAMAN analysis, XPS, XRD, ellipsometry, WLI, FIB, ZANES/NEXAFS, 
TOF-SIMS, AFM, Auger, Nano-indentation and general lithography.  Dr. Heaney is passionate about diamond coatings and 
the potential for optimizing diamond and diamond like coatings for novel applications and applications that are beyond the 
capabilities of other coating companies. 
 
ABSTRACT: NCD Technologies specializes in engineering and optimizing diamond and diamond like carbon (DLC) coatings for 
new applications.  Diamond and DLC coatings can be used to improve the performance of many different parts, devices and 
systems by engineering improved properties in to the surfaces of those parts and devices. Diamond and DLC coatings have a 
variety of beneficial properties such as high harness, low friction, and chemical resistance. These and several other 
properties can be further enhanced through doping and alloying of the coatings. We have been developing diamond like 
nanocomposite(DLN) coatings using a variety of light elements and metals. We have used DLNs to optimize coatings for 
several new applications, enhancing properties such as surface energy, coating adhesion, electrical resistivity and corrosion 
resistance.  We can engineer and optimize deposition systems and fixturing to meet the needs of specific part geometries 
and materials.  We will present some examples of coatings engineered for new applications in different industries. 
 
 
 
 
 
 



Surface characterization using atomic force microscopy – current capabilities and future plans 
Dr. Matey Kaltchev, Milwaukee School of Engineering 
 
BIO: Dr. M. Kaltchev obtained his MS degree in Engineering Physics from the University of Sofia and his Ph.D. degree in 
Physical Chemistry from The Department of Chemistry and Laboratory for Surface Studies at UW Milwaukee.  In 2002, he 
joined the faculty of the Physics and Chemistry Department at MSOE. Dr. Kaltchev’s research interests are in the areas of 
surface characterization of model catalytic systems in ultra-high vacuum and at high pressure, nanotribology and surface 
characterization of biological systems. 
 
ABSTRACT: Electrospinning of synthetic polymers shows great potential for fabricating nanofiber scaffolds for biological 
applications. However, the biocompatibility of these materials still remains an issue. Natural biopolymers, such as alginate 
or pectin, have shown great biocompatibility. In this presentation, a brief overview of the Atomic Force Microscopy (AFM) 
technique is followed by a demonstration of its use in the process of optimization of the fabrication parameters of pectin-
based nanofibers. 
 
_____________________________________________________________________________________________________ 
 
Technologies and Trends in the PVD Industry for Cutting Tools and Wear Parts 
Peter Bartos, Swiss-Tek Coatings, Inc. 
 
BIO: Peter Bartos received his BS-Engineering from the University of Wisconsin – Milwaukee.  He spent eight years in 
various roles (Sales and Applications Engineering, Product Manager, and General Manager) in the PVD coating division at an 
international cutting tool maker.  In 2000, along with a business partner, Peter established Swiss-Tek Coatings, Inc., a PVD 
job coating facility in New Berlin, Wisconsin.  Today, Swiss-Tek Coatings is located in Pewaukee, Wisconsin, and specializes 
in functional PVD and DLC coatings for cutting tools and wear parts. 
 
ABSTRACT: Since the introduction of titanium nitride (TiN) coating via Physical Vapor Deposition (PVD) for cutting tools in 
1980, many different coatings have been introduced to increase manufacturing productivity.  This talk will explore the 
deposition technologies and present the predominant coatings, including Diamond-Like Carbon (DLC) films, used in 
manufacturing today.  In addition, we will explore the trends in coatings and technology of functional hard coatings for 
cutting tools and wear parts. 
 
_____________________________________________________________________________________________________ 
 
Development of Cold Spray Coating Technology for Improved Performance of Accident-Tolerant 
Nuclear Fuel Reactor Claddings 
Tyler Dabney, Steven Fronek and Jorie Walters, University of Wisconsin-Madison 
 
BIO: Steven Fronek is a senior in the Materials Science and Engineering Department at UW-Madison.  He is interested in 
going into R&D with an emphasis in polymers.  Steven enjoys traveling and hopes to consistently find new aspects within 
the workplace and life. 
 
BIO: Jorie Walters is a 5th year senior in the Materials Science and Engineering Department at UW-Madison.  After 
graduation, she will be working for Westinghouse in Columbia, South Carolina, as an Accident Tolerant Fuel Engineer.  She 
was a goalie for the women’s varsity hockey team at UW-Madison, and hopes to continue playing in her free time.  She also 
enjoys traveling to new places and collecting postcards from each new state or country she visits. 
 
BIO: Tyler Dabney is a senior in the Materials Science and Engineering Department at UW-Madison.  He will be graduating 
in December 2017 and hopes to find a job related to additive manufacturing of metals and composites.  Tyler has been a 
member of the Wisconsin Engineering Student Council and is currently active in Dr. Sridharan’s Cold Spray research group.  
He also enjoys playing hockey and volleyball through intramural sports. 
 



ABSTRACT: The core of a nuclear light water reactor (LWR) consists of water-cooled Zr-alloy tubes (referred to as claddings) 
in which uranium-dioxide fuel pellets are placed. In the event that the water coolant is cut-off – as was the case in the 2011 
Fukushima Daiichi accident – the Zr-alloy tubes oxidize profusely in a highly exothermic reaction. This is also accompanied by 
the release of hydrogen due to Zr-alloy reacting with steam. To increase the coping time in the event of such an accident, 
oxidation resistant coatings for the Zr-alloy are being considered as a near-term solution. In addition to providing high 
oxidation resistance, the coating should be mechanically stable at temperatures in excess of 1000 °C and must not diffuse 
into the Zr-alloy to form low melting point eutectic compounds. The coating process should be rapid and amenable to large 
scale manufacturing and must not increase costs substantially.  The University of Wisconsin-Madison is at the forefront of 
this research, developing accident tolerant metallic coatings on Zr-alloy cladding through the use of cold spray technologies. 
Results of ongoing research at UW in collaboration with Westinghouse Corporation will be presented. 
_____________________________________________________________________________________________________ 
 
Cold Spray Materials Deposition – A Cool Process for Coating Deposition and Near-net Shape 
Manufacturing 
Dr. Kumar Sridharan, FASM, FIMMM, University of Wisconsin, Madison 
 
BIO: Dr. Kumar Sridharan’s expertise spans a broad spectrum of areas in materials science, including nuclear reactor 
materials, corrosion, physical metallurgy, surface modification and coatings processes, ion implantation, plasma-based 
synthesis and deposition of materials, characterization and testing of materials, interfaces of materials and manufacturing, 
and industrial applications. He has over 200 publications in these areas including six invited book chapters, journal articles, 
reviewed conference proceedings, published abstracts, and industry/national laboratory reports.  Dr. Sridharan has 
provided research mentorship to over 100 graduate and undergraduate students, and post-doctoral research 
associates.  He serves on the editorial committee of the journal, Advanced Materials & Processes.  In 2008, Dr. Sridharan 
was elected Fellow of American Society for Materials for distinguished contributions in the field of materials science & 
engineering, and in 2013 he received the University of Wisconsin, Madison's Chancellor's Award for Excellence in 
Research.  In 2015, he was inducted as Fellow of Institute of Materials, Minerals, and Mining,” London, UK, in recognition of 
his contributions to materials science and applications, and education. 
 
ABSTRACT: In cold spray materials deposition process, powder particles of the coating material are propelled at supersonic 
velocities on to the surface of a part or a substrate to form a coating.  Given, the high deposition rates, the process can also 
be used for near-net shape manufacturing and additive manufacturing.  The particle temperature in cold spray process is 
low and deposition occurs in solid state by plastic deformation and associated adiabatic shear of the particles.  This provides 
for a number of unique benefits such as high density coatings or parts with no oxidation or decomposition of powders during 
spraying.  The process provides exciting opportunities for fundamental research in materials science and industrial 
applications in a number of technology sectors.  The principles of cold spray process will be discussed along with examples of 
potential applications and research developments in this area. 
_____________________________________________________________________________________________________ 
 
Application of Lasers for Surface Modification 
Dr. Joel De Kock, Preco, Inc. 
 
BIO: Joel De Kock, Ph.D., is active in the development of new or novel processes using lasers to process materials.  He 
received his Doctorate in Metallurgical Engineering from the University of Wisconsin-Madison in 1994, and Baccalaureate 
Degrees in Metallurgical Engineering (Iowa State University, 1987) and Industrial Technology (University of Northern Iowa, 
1982).  Joel has been employed at Preco, Inc. since 1996.  Prior to coming to PLS Joel has worked as a Research Associate 
(UW-Madison), Foundry Process Engineer (Fansteel-Wellman Dynamics), Research Aide (DOE-ISU), Laboratory 
Assistant/Adjunct Instructor (UNI), and a Millwright (Brandco, Inc.).  Joel is a member of ASM, TMS, AWS, SME and LIA. 
 
ABSTRACT: As LASER technology continues to evolve, more light sources have become available to perform a variety of 
surface modification processes.  With wavelengths available from UV to IR, and modes of operation from femtosecond 
pulses to continuous wave, lasers can perform both ‘cold’ and ‘hot’ processing techniques.  This presentation will review the 
laser technologies available today, as well as the capable processes of machining, texturing, heat treating, alloying and 
additive manufacturing. 



Determining the Heat Transfer Coefficient of a Washcoat in a Centrifugal Casting Process 
Jerry Richie, Alexis Cera, Guy Reynolds, Robert Porter, Quinn Wermuth, University of Wisconsin-Milwaukee 
 
BIO: Jerry Richie is a senior in Materials Science and Engineering at UW-Milwaukee.  He currently works as a metallurgical 
intern for Charter Steel in Saukville.  Jerry graduates in May and has accepted a position with Nucor Steel Gallatin in Ghent, 
Kentucky as a Process Metallurgist for their casting process.  Jerry enjoys spending time with his friends and family, playing 
guitar, and watching and playing sports.   
 
BIO: Alexis Cera is a senior in Materials Science and Engineering at UW-Milwaukee.  She currently works as a metallurgical 
intern for Charter Steel in Saukville, WI.  Alexis graduates in May and has accepted a position with Charter Steel in Saukville 
as a Materials Associate in their materials rotational program.  Alexis enjoys a variety of outdoor activities and in also 
involved in many materials related clubs at UWM including, Materials Advantage, AFS Student Chapter, ASM, and FEF. 
 
BIO: Robert Porter, from Mukwonago, Wisconsin, is currently on track to graduate as a Materials Engineer in the Fall of 
2017.  He started his education pursuing a degree in Mechanical Engineering and then switched over to Materials 
Engineering. Bob switched because he enjoys learning how and what a product is made of.  He is a member of ASM and his 
hobbies include hunting, fishing, hiking, and playing video games. 
 
BIO: Guy Reynolds is a senior in Materials Engineering and is expected to graduate in May with his bachelor’s degree.  Guy 
has worked as an undergraduate research assistant for Dr. Ben Church and Dr. Pradeep Rohatgi.  He has been an active 
member in the student chapter of the AFS being a part of several casting competitions.  Guy is also a student member of 
ASM and FEF.  Guy enjoys exploring new places and cheering on his hometown team, the Chicago Cubs. 
 
BIO: Quinn Wermuth is in his fourth year at UWM, and currently working as a co-op at Fisher Barton Blades. He has 
previously worked in student research at UWM and as an EDM machinist.  Outside of school and work, Quinn’s hobbies 
include playing music, soccer, and reading. 
 
ABSTRACT: The purpose of this project was to design and develop a method of testing the heat transfer coefficient of a 
washcoat applied to a centrifugal casting process.  This process utilizes thermocouples, data acquisition software, and finite 
analysis software (MAGMA) to analyze the thermal-properties of a system.  Our future work includes using MetalTek's 
washcoat application process to coat our slugs.  We will then test a number of washcoat variables to be determined by 
MetalTek. 
_____________________________________________________________________________________________________ 
 
Applying the Versatile Technologies of Thermal Spray, Example Applications in How the Technology 
is Successfully Used  
Bill Lenling, Thermal Spray Technologies  
 
BIO: Bill is a co-founder (1992), materials engineer and CTO of TST Engineered Coatings, in Sun Prairie, Wisconsin.  TST 
engineers and manufactures industrial coatings and coated components.  His work has resulted in many unique coating 
applications, including dielectric, high temperature, corrosion, and wear resistant.  The coating solutions have been used in 
many industries including, medical, food processing, agriculture, construction, and others.  Recently much of his work has 
concentrated on developing new coating materials for the oil & gas industry.  Prior to his current activities, he worked at 
Fisher Barton, Inc. of Watertown, WI, during which time he spent fifteen months at Sandia National Labs.  He has published 
several technical papers and has a variety of patents. He has a B.S. and M.S. in Metallurgical Engineering from the 
University of Wisconsin-Madison (1985 and 1986).  He has been very active in the ASM Thermal Spray Society (TSS), and is a 
past trustee of the ASM Board and is an ASM Fellow.  
 
ABSTRACT: The technologies of thermal spray are applied to solve materials engineering solutions for highly diverse 
applications and industries.  Coatings enhance the performance of components such as agricultural parts, medical 
instruments, paper making equipment, oil & gas components, and many others.  This presentation will provide examples of 
how different materials have been engineered with thermal spray processes to provide coating solutions to enhance the 
performance of a variety of components. 



Boriding – fundamentals, processing, properties, and industrial applications  
Craig Zimmerman, Bluewater Thermal Solutions 
 
BIO: Craig Zimmerman earned both his bachelor's and master's degrees in metallurgical engineering from the University of 
Wisconsin-Madison.  He has been working in the heat treatment industry for 23 years in a variety of roles.  He started his 
involvement in commercial heat treating at FPM Heat Treating - Milwaukee working as a second shift lab technician in 
1994.  He soon joined Lindberg Heat Treating (later acquired by Bodycote Thermal Processing) and worked for eight years 
at Bodycote's Melrose Park, Illinois facility and held positions of chief metallurgist, quality manager, and plant manager.  He 
was promoted to Bodycote's regional staff and was employed as a regional sales manager and Director of Technology 
Development - Americas from 2002 to 2010.  Craig resigned from his position at Bodycote and joined Bluewater Thermal 
Solution's corporate staff in July of 2010 and is currently serving as their corporate Director - Technical.  Craig's primary 
responsibilities are to be a technical resource for customers and Bluewater colleagues, develop and commercialize new 
technologies through research and development activities and make improvements to existing technologies used by 
Bluewater.  He is also recognized worldwide as a leading expert in boronizing/boriding technology and has been responsible 
for several technical advances and increased usage and acceptance of boronizing by industry.  Craig is a past board member 
at the Center for Heat Treating Excellence (CHTE) at Worcester Polytechnic Institute and past chairman for the ASM Heat 
Treating Society’s R&D Committee.  Craig is currently serving on the Board of Directors for ASM’s Heat Treating Society. 
 
ABSTRACT: Boriding (also known as Boronizing) is a case hardening heat treatment process for components that require 
extremely high wear resistance as they operate in severely abrasive, erosive, and/or corrosive environments.  Boriding will 
be discussed at a fundamental level to understand how boron is diffused into different metals to form metal boride 
compound layers at the surface of various material types.  The microstructure, properties and characteristics of metal-boride 
compound layers in ferrous materials and nickel-based super alloys will be discussed in detail.  Data will be presented on the 
hardness, wear resistance, chemical/corrosion resistance, galling resistance, and high temperature resistance of a borided 
surface.  The hardness and wear resistance of borided surfaces will be compared to other competing heat treatments and 
coatings used to extend wear resistance of components.  Environmental impact of the boriding process will be discussed.  
Practical techniques of boriding and a description of how the processing is performed will be covered.  Several case studies 
of many industrial applications currently being borided and benefits realized from boriding these components will be 
presented.      
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