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Wednesday Morning 
November 4
Exhibit Opens  
8:30 a.m.-5:00 p.m. in Salon E

All Technical Presentations will be
located in Salon F

Technical Session Moderator: Gary 
Vergason, Vergason Technology, Inc.

Keynote Presentation
8:30 a.m.  TC-1 The Role of Corrosion 
Resistant Materials in the License Applica-
tion for a Repository at Yucca Mountain
Invited 40 min. Talk
F.D. Wall, Sandia National Laboratories, 
Albuquerque, NM

A license application (LA) for a repository at 
Yucca Mountain to contain spent nuclear fuel 
and high level waste was submitted by the U.S. 
Department of Energy to the U.S. Nuclear 
Regulatory Commission on June 3, 2008.  The 
application includes discussions of a series of 
natural and engineered barriers, which are 
meant to prevent and/or limit the release and 
transport of radionuclides into the surround-
ing environment.  An overarching model, the 
Total System Performance Assessment (TSPA), 
is used in the LA to assess the potential long-
term performance of the repository.  The 
TSPA generates distributions of expected dose 
rates for a hypothetical future inhabitant of 
the region surrounding the repository.  The 
TSPA is built upon a series of sub-models 
that describe relevant phenomena, includ-
ing the physical and chemical environment, 
temperature profiles, corrosion rates, seismic 
activity, and the transport properties of the 
upper and lower natural barriers.  Although 
the overall dose estimated by TSPA depends 
on both the engineered and natural barriers, 
the focus of this presentation will be on the 
role of the engineered barrier and the factors 
that impact its performance.  The engineered 
barrier, as depicted in the LA, is comprised of 
a titanium drip shield and an Alloy 22 waste 
package outer barrier.  The function of the drip 
shield is to divert seepage water from contact-
ing the waste package while the repository 
temperature is elevated.  The function of the 
waste package outer barrier is to isolate the in-
ner components of the waste package and the 
waste form from the repository environment.  
The LA indicates confidence in long-term 
performance of the repository because the 
TSPA assesses and appropriately accounts for 
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the impact of all potentially relevant degrada-
tion pathways, including: general corrosion, 
localized corrosion, environmentally assisted 
cracking (including stress corrosion cracking 
and hydrogen embrittlement), dust deliques-
cence and microbially influenced corrosion.  
The testing approach set forth in the LA is to 
assess material performance under sufficiently 
aggressive environmental conditions such 
that the response to anticipated repository 
environments will not be underestimated.  
This presentation will include an overview of 
the anticipated repository environments and 
highlight key corrosion modes for titanium 
and Alloy 22 considered for these environ-
ments, all as depicted in the LA.  Examples 
will be given from the LA or LA supporting 
materials of how testing was performed to 
characterize specific corrosion processes and 
how the resulting data are used to construct 
and validate predictive models that are used in 
the TSPA.

9:10 a.m.  TC-2 Synergy of Wear and 
Corrosion in Thin Films
M. Azzi, J. Klemberg-Sapieha, and L. 
Martinu, École Polytechnique de Montréal, 
Montréal, Canada
Tribocorrosion is a term used to describe the 
degradation of materials that results from the 
combination of tribological and electrochemi-
cal processes. Due to a synergistic effect, the 
material loss can be larger than the sum of 
the losses due to wear and corrosion acting 
separately. In this context, a new apparatus 
was designed and built to conduct wear and 
corrosion tests simultaneously.  Sliding ball-
on-plate configuration was used in this design, 
where the contact between the ball and the 
specimen is fully immersed in the test electro-
lyte. Electrochemical techniques, such as open 
circuit potential, potentiostatic polarization 
and electrochemical impedance spectroscopy, 
were applied to assess separately the role of 
corrosion and wear in the total material degra-
dation, and to evaluate the synergy between 
them. In the present work, the tribocorrosion 
apparatus is described and the results obtained 
on DLC coatings for biomedical application 
and CrN coatings for aeronautical application 
are presented. It is shown that both coatings 
exhibit excellent wear resistance under dry 
condition, however, under wet condition the 
wear resistance was rather poor. It is dem-
onstrated that the corrosion reactions at the 
electrode/electrolyte interface are the reason 
for the degradation of the tribological proper-
ties of these films; the infiltration of liquid 
through the film may deteriorate the adhesion 
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strength. The use of SiNx interlayer in the case 
of DLC is found to improve significantly the 
corrosion performance and tribocorrosion be-
havior of the coating system. In addition, this 
interlayer improves substantially the stability 
of DLC as demonstrated by a less than 20% 
decrease in adhesion after two years exposure 
to bio-fluid.

9:30 a.m.  TC-27 A Great Option You 
Didn’t Know You Had 
J. Schneider, M. Trapani, and R. Cravey, 
Alpha-Omega Power Technologies, LLC, 
Albuquerque, NM; and T. Renk, Sandia 
National Laboratories, Albuquerque, NM
Looking for alternatives for electroplating 
techniques that provide a hard, smooth surface 
that is corrosion resistant, with a process that 
is chemical-free, produces no waste stream, 
and uses negligible consumable materials? This 
presentation introduces you to a little-known 
process called ion beam surface treatment 
developed by Sandia National Labs. Manufac-
turers and end-users of critical metal parts and 
components are under increasing pressure to 
improve operating performance and reduce 
cost. Competitive challenges are making 
managers more acutely aware of the need to 
improve material surface performance and 
component lifetime without the environmen-
tal disadvantages of electroplating. The high-
energy pulsed ion beam treatment process 
is demonstrating a broad range of customer 
benefits including both improved performance 
and lifetime extension of parts. The pulsed ion 
beam technology, is a thermal process, uses 
very high energy, rapidly pulsed ion beams to 
melt the surface of a material to a depth of 5-
10 microns. The bulk of the material, acting as 
a heat sink then cools the thin melted surface 
layer in less than a microsecond. This technol-
ogy improves material surfaces by near-instan-
taneous melting and cooling of the existing 
material, not by adding coatings or diffusing 
chemicals into the surface.

9:50 a.m.  TC-4 Functional Coatings Pro-
duced by Plasma Processes-Technology 
and Recent Applications
W. Diehl, R. Bandorf, K. Bewilogua, S. 
Biehl, J. Brand, G. Braeuer, M. Keunecke, 
M. Weber, and L. Schaefer, Fraunhofer 
Institute for Surface Engineering and Thin 
Films IST, Braunschweig, Germany
Due to economical and ecological aspects, the 
reduction of friction and wear has a high im-
pact on research and development of function-

al coatings.  A well-established class of hard 
coatings are diamond like carbon coatings 
(DLC) and their metal containing derivatives 
Me-DLC prepared by plasma processes such 
as PACVD, DC magnetron sputtering and 
plasma activated evaporation. DLC coatings 
offer a high potential in realizing multifunc-
tional properties, e.g., the combination of wear 
resistance and friction reduction with low ad-
hesion, wettability, or multisensoric properties. 
Major application fields for DLC coatings are 
automotive components, mechanical engineer-
ing and tools.  The maximum hardness that 
can be achieved by traditional hard coatings 
like DLC is about 4000 HV. For higher hard-
ness, so called “superhard” coatings have to 
be used.  The hardest material available up to 
now is diamond. Polycrystalline diamond can 
be deposited fully automatically and highly 
productive on a large scale by hot filament 
CVD. Due to its excellent tribological, thermal 
and electrochemical properties CVD diamond 
coatings are well suited for a wide range of 
applications, e.g. cutting and forming tools, 
axial seal rings and other components with a 
high tribological load. Electrically conducting 
boron-doped diamond can even be used for 
electrodes, e.g. for wastewater treatment.  A 
very promising approach for new superhard 
materials is the development of cubic boron 
nitride coatings (cBN). cBN films are depos-
ited by RF magnetron sputtering. The material 
offers several advantages: very high hardness, 
second only in hardness to diamond, high 
oxidation resistance, and low affinity to iron 
- in contrast to diamond, and very high wear 
resistance. The mechanical-tribological char-
acterization indicates an enormous potential 
of cBN coatings for tools.

10:10–10:30 a.m. - Break in Salon E 
with Exhibitors (Sponsored by Vacuum 
Research Corporation)

10:30 a.m.  TC-5 Plasma Enhanced 
PVD Technologies for Hexavalent 
Chrome Elimination in Gun Barrels
Invited 40 min. Talk
S.L. Lee and G. Vigilante, U.S. Army 
RDECOM-ARDEC-Benét Laboratories, 
Watervliet, NY

The interior surfaces of large caliber gun 
barrels are electroplated with HC Cr (high 
contraction chromium) coatings for protection 
against high temperature wear and erosion.  
The chrome electroplating process generates 
aqueous hexavalent chrome, a known carcino-
gen. The pre-deposition cleaning process gen-
erates caustic chemicals and acid wastes haz-
ardous to the environment.  Regardless, HC Cr 
is characterized by extensive as-deposited and 
operation-induced cracks, providing pathway 
for hot pressurized propellant gases to pen-
etrate to erode the steel bore.  HC Cr coated 
barrels cannot provide the required cycle life 
for future gun systems firing hot high erosive 
rounds.  PVD magnetron sputtering deposi-
tion process is being considered to replace 
chrome electroplating process.  Several DC cy-
lindrical magnetron sputtering platforms have 
been constructed and the capability to deposit 
thick Ta coatings on full-length bore has been 
demonstrated.  This paper describes plasma 
enhanced magnetron sputtering cleaning and 
deposition technologies under investigation 
to improve coatings integrity and coatings 
adhesion to the substrate for gun barrel ap-
plications.  Preliminary plasma enhanced Ta 
coatings deposited directly on gun steel dem-
onstrated dense, adhesive, crack-resistant, pol-
lution-free coatings with improved topography 
and microstructure.  Adhesion testing using 
the VES indoor firing range to simulate the 
thermal-mechanical-chemical environment 
of large caliber firing, demonstrated excellent 
performance.  The crack-resistance nature of 
the plasma enhanced pollution-free coatings 
is expected to improve protection against high 
temperature wear and erosion compared to 
HC Cr coatings.  Continued effort to apply the 
enhanced technologies to clean and to deposit 
adherent coatings on gun bore surfaces holds 
great promise for hexavalent chrome elimina-
tion in tri-service gun barrel applications.
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11:10 a.m.  TC-6 Coatings for Solutions 
of Corrosive Wear in Decorative and 
Aerospace Applications
I. Kolev, P. Peeters, R. Tietema, and T. 
Krug, Hauzer Techno Coating BV, Venlo, 
The Netherlands
One possibility to protect components against 
corrosive wear is by covering the base mate-
rial of the component with a coating. This 
will however only be a solution if there is a 
fair price-performance relationship to justify 
the economics. One example of a successful 
introduction was the development of PVD 
coated faucets in the mid 1990s, where a lac-
quer as protective coating on top of a galvanic 
brass coating has been replaced by PVD. The 
success of PVD coating was the combination 
of long time mechanical wear protection with 
an attractive metal look appearance, whereas 
the development of high volume machines 
allowed for production against competitive 
prices. Another approach is the protection 
against corrosion by a different selection of 
materials. Once the base material is not cor-
roding anymore, the basic solution is already 
available. An example is the use of plastics 
with a PVD coating as colour finish. The PVD 
top coating serves for mechanical wear protec-
tion and a metal look finish. Developments 
for direct coating on plastics are ongoing at 
present and promising base coating proper-
ties will be presented in this talk.  Besides the 
field of combined decorative and corrosion 
protective coatings, there have been develop-
ments in the European Innovatial project for 

hot corrosion protective coatings for protec-
tion of gamma-TiAl base materials. As a 
lightweight material, it has a high potential 
for increased fuel efficiency of aero engines. 
Due to the prevailing high temperatures and 
the sensitivity for oxidation of gamma-TiAl 
at those temperatures, coatings needed to be 
developed that could bring potential solutions 
for the application of gamma-TiAl materials 
in the aero-engines. Results of the work in this 
project will be presented in this talk.

11:30 a.m.  TC-7 Cylindrical Magnetron 
Sputter Deposition of Ta on Gun Barrels 
Using Double Glow Discharge Sputter 
Cleaning
R. Wei and E. Langa, Southwest Research 
Institute, San Antonio, TX; and S.L. Lee, 
Benét Laboratories, Watervliet, NY
In this paper, we present a systematic study 
of cylindrical magnetron sputter deposition 
of Ta on the inner surface of gun barrels with 
the emphasis on developing effective sputter 
cleaning technologies. Gun barrels experience 
serious wear and erosion with reduced cycle 
life. Currently barrels are electroplated with 
chromium. In order to eliminate hexavalent 
Cr, cylindrical magnetron sputter deposition 
of Ta has been pursued as a potential replace-
ment technology. To ensure good adhesion of 
the Ta coating to the gun steel, an appropriate 
cleaning process must be developed and evalu-
ated. In this paper, we will present the results 
from our approach using RF plasma cleaning 
and a new – double glow discharge plasma 

(DGD) cleaning technique for surface cleaning 
prior to deposition.  In DGD cleaning, the 
gun tube is biased negatively at a high voltage 
of about 800V, while a second tube, which is 
inserted inside the gun tube and serves as the 
sputtering shield, is biased with a low voltage 
of about 100V. Under an Ar pressure of about 
150 millitorr, double glow discharge occurs. 
Intensive Ar ions bombard the gun barrel and 
remove the oxides. In this study, we purposely 
oxidized gun steel coupons to form a thick 
oxide layer that is about five to ten times 
thicker than the native oxide. Using the DGD 
technique, the thermal oxide was removed 
within 30 minutes. After the cleaning, we also 
deposited thick Ta up to 80 micrometers using 
cylindrical magnetron sputtering. The coat-
ings were then characterized for adhesion and 
microstructure. The results indicate that this 
cleaning method is very simple and effective. 
Detailed results will be presented.

11:50 a.m.  TC-8 Atomic Layer Deposi-
tion (ALD): Conformal, Pin Hole-Free, 
3D Thin Film Coating Method
J. Maula, Beneq Oy, Vantaa, Finland
This presentation gives an overview of the 
ALD technology, highlighting both benefits 
and drawbacks. The viewpoint is practical, 
based on experience from tens of different ap-
plications. ALD is not competing, but enabling 
technology to provide coatings, which are 
difficult for traditional thin film technologies.  
ALD film growth is based on the self-limiting 
surface reactions, resulting in extremely con-
formal pin hole-free films.  Novel materials can 
be easily engineered by making modifications 
on a molecular level.  ALD coating examples 
are films inside (or on both sides) of tubes; 
large area accurate optical coatings; decorative 
coating for 3D parts using optical stacks (like 
a non-conductive metal-looking surface on 
plastics) or engineered bulk colored films; con-
formal coatings on high aspect ratio surfaces 
or inside porous structures; surface smoothen-
ing to nm scale roughness.  ALD provides the 
best available barrier and passivation films 
opening good possibilities to find new corro-
sion protection applications.  ALD coats large 
surfaces and parts effectively providing high 
throughput (coated area/time). It is possible 
to use ALD for many micrometers thick film 
stacks with competitive cost. High deposition 
repeatability even with subnanometer film 
structures helps fabrication.  ALD comes to use 
mostly through new products and the applica-
tion IP field is quite open.  ALD is an enabling 
technology providing features to potentially 
replace wet chemistry in several applications.
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Wednesday Afternoon
November 4
12:10-1:30 p.m. - Break for Lunch
Grab and Go Lunches for Sale Outside 
Salon E and Visit the Exhibit  

Technical Session Moderator: 
Carl Lampert, Star Science

1:30 p.m.  TC-9 HVOF Thermal Spray 
Coatings as a Replacement for Hard 
Chrome Plating in the Aerospace Sector
Invited 40 min. Talk
B.D. Sartwell, U.S. Department of De-
fense, Arlington, VA

The Department of Defense has been conduct-
ing research, development, test and evaluation 
to qualify high-velocity oxygen-fuel (HVOF) 
thermal spray coatings as a technologically su-
perior, cost-effective alternative to electrolytic 
hard chromium (EHC) plating which is widely 
used in manufacturing and repair of aircraft 
components.  EHC plating uses chemicals 
containing hexavalent chromium, a known 
carcinogen that is under increasing regulatory 
pressure.  The principal compositions of the 
HVOF coatings that have been investigated 
are WC/17Co and WC/10Co4Cr.  Because of 
the extensive use of EHC on aircraft, separate 
efforts were undertaken to qualify HVOF 
coatings on different categories of components 
including landing gear, hydraulic actuators, 
and gas turbine engine components.  Results 
of materials testing as well as flight-testing to 
qualify the HVOF coatings will be presented.  
The status of implementation of the HVOF 
technology on advanced military aircraft such 
as the Joint Strike Fighter as well as new types 
of commercial aircraft such as the Boeing 
787 and Airbus A380 will also be presented.  
Standards and specifications for deposition, 
grinding and stripping of the thermal spray 
coatings were developed and have been issued 
by the SAE Aerospace Materials Engineering 
Committee.  Finally, cost/benefit analyses have 
been conducted that generally show a positive 
return-on-investment for implementation of 
HVOF as an alternative to EHC plating.

2:10 p.m.  TC-10 Improvement in Ther-
mal and Wear Resistance of Carbon/Car-
bon Composites by Infiltration of ZrO2 
with Atomic Layer Deposition 
H. Mohseni and T.W. Scharf, University of 
North Texas, Denton, TX
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Carbon/Carbon composite is a well-recog-
nized structural material for its high tem-
perature strength and low relative density. It 
has attracted much attention for aerospace 
applications, such as bushings used in jet 
engines.  Since most of the applications involve 
an oxidizing atmosphere and carbon starts 
to oxidize at about 673K, the improvement 
in oxidization behavior of this composite 
remains an issue.  Furthermore, fretting wear 
of uncoated C/C composite bushings limits 
it use.  The aim of this research is to infiltrate 
C/C composites with ZrO2 coatings followed 
by the formation of an in situ ZrC phase by 
the reduction of ZrO2 coatings, to provide 
further oxidation, strength and wear resis-
tance.  ZrO2 coatings were infiltrated into the 
C/C composite by atomic layer deposition 
(ALD). The ZrO2 coatings were determined 
to exhibit excellent conformality and pore 
filling in the C/C composite. Characterization 
was performed by energy dispersive x-ray 
spectroscopy (EDS) mapping, high resolution 
transmission electron microscopy (HRTEM), 
XRD and tribological testing.  EDS maps 
showed that the ZrO2 penetrated ~150 mi-
crons into the composite.  Also HRTEM and 
corresponding XRD determined the crystal-
line phases: {101}-orientated tetragonal ZrO2 
and the {0002}-orientated hexagonal graphite. 
The tribological investigations showed a ~34% 
reduction in sliding wear factor compared to 
uncoated C/C composite.

2:30 p.m.  TC-11 Isotropic Superfinish-
ing; A Technology to Benefit Engineered 
Performance and Increase Durability of 
Metal-to-Metal Contact Surfaces
W. Nebiolo, REM Surface Engineering, 
Southington, CT
Physical Vapor Deposition coatings, Plasma 
Enhanced Chemical Vapor Deposition coat-

ings, and assorted Diamond-Like-Carbon 
coatings are typically applied to metal-to-
metal contact components to reduce wear, 
reduce friction and increase the durability of 
the metal-to-metal contact surfaces.  Common 
items receiving such coatings include automo-
tive transmission gears, differential gears, 
engine components, bearing surfaces and 
cutting tools.  These items invariably receive a 
final grinding operation to remove heat treat 
distortion and generate the final surface con-
tour.  Under magnification, ground surfaces 
reveal a pattern of parallel rows of asperi-
ties corresponding to the direction of grind.  
Initial operational contact for these compo-
nents is minimal and is asperity-to-asperity 
only.  This results in a triturated operational 
contact period of elevated temperature and 
friction known most commonly as, the “break-
in phase”.  Isotropic superfinishing removes 
asperities in a controlled technique such 
that complementary surfaces have increased 
power density, reduced wear characteristics, 
increased durability and most dramatically 
require no break-in period.  This paper will 
review the concept of isotropic superfinishing 
and discuss the results of several evaluations 
where isotropically superfinished components 
were tested, head-to-head, versus ground com-
ponents.  This paper will also review demon-
strated engineering and performance benefits 
related to isotropic superfinishing.

2:50-3:10 p.m. - Break in Salon E with 
Exhibitors (Sponsored by Vacuum Re-
search Corporation)

3:10 p.m.  TC-28 Effect of Protective 
Coating Architecture on their Tribologi-
cal and Corrosion Characteristics
D. Li, M. Azzi, S. Guruvenket, J.E. Kl-
emberg-Sapieha, and L. Martinu, École 
Polytechnique de Montréal, Department of 
Engineering Physics, Montréal, Canada
The ever increasing requirements on the 
performance and environmental friendliness 
of components and tools used in aerospace, 
automotive, biomedical and other industries 
call for high quality protective coatings that 
withstand stringent tribological and corrosive 
conditions. As a result, compared to the more 
traditional single layer coatings, new solutions 
are being sought in terms of more complex 
coating architectures consisting of two or 
more layers with complementary functional 
characteristics. In this presentation, we give an 
overview of the wear behaviour (pin on disc 
measurements) and the corrosion properties 
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(corrosion current, open circuit potential, 
electrochemical impedance spectroscopy) for 
different stainless steel and titanium-based 
substrates (SS316, SS410, TiV6Al4) provided 
with different protective coating systems. 
The tested single and multilayer coatings 
include silicon-based coatings (SiN, SiC, 
SCN), diamond-like carbon, metals (Cr), 
metal nitrides and carbides (TiN, TiC, CrN), 
and nanocomposites (TiN/SiN, TiCN/SiCN, 
CrSiN), obtained by magnetron sputtering or 
by radiofrequency plasma enhanced chemical 
vapor deposition. We introduce and discuss 
the selection rules describing the overall film 
behaviour with respect to their basic elasto-
plastic properties (hardness, Young’s modulus, 
elastic rebound) and microstructure.

3:30 p.m.  TC-12 Tribological Coatings 
for Automotive Products and Manufac-
turing Processes
Invited 40 min. Talk
A.T. Alpas, University of Windsor, 
Windsor, Canada

The use of lightweight materials in automo-
tive components improves fuel economy and 
reduces environmental emissions. In many 
applications however, tribological properties 
-friction and wear- of these materials deter-
mine the overall performance of the system.  
Further developments in lightweight engine 
technology depend on the effective use of 
tribological coatings to increase wear and fric-
tion resistance of aluminum- and magnesium-
based alloys. In this presentation economi-
cal and environmental aspects of advanced 
coatings used in automotive products and 
manufacturing processes will be illustrated 
by giving examples of research conducted at 
the University of Windsor in collaboration 
with North American auto manufactures.  
The application of thermal spray coatings 
to protect lightweight alloy surfaces will be 
demonstrated using a wear mapping approach. 
For machining and shaping of the lightweight 
alloys, diamond-like carbon coatings with low 
friction and good adhesion mitigating proper-
ties are emerging as a new class of tool coat-
ings. The performances of DLC coatings are 
evaluated using a CNC drilling station with 
an emphasis on the use of minimum quantity 
lubricating MQL cutting fluids. Applications 
of novel characterization techniques including 
optical surface profilometery, and dual beam 
focused ion beam imaging techniques in the 
assessment of coating surface damage will be 
discussed.

4:10 p.m.  TC-13 Surface Modification of 
Polymer/Carbon Nanofiber Composites 
for the Improvement of Electromagnetic 
Shielding and Wear Performance
B. Jarvis, K. Lozano, and D.M. Mihut, 
The University of Texas Pan American, 
Edinburg, TX
Recent advances in the field of microelectron-
ics and circuit integration have yielded ever 
smaller and more sensitive devices with an 
increased susceptibility to Electromagnetic 
Interference (EMI). The present research is 
investigating the surface modification scheme 
of Polyethylene/Carbon Nanofiber (PE/CNF) 
composite substrates via thin film deposition. 
Low temperature high vacuum magnetron 
sputtering technique is used for the deposition 
of single and multi-layer structures of metal, 
(e.g., Al, Cu) and metal nitrides (AlN, CuN) 
thin films. The effect of the substrate and de-
posited thin films composition upon percola-
tion and shielding effectiveness is recorded 
and examined. The results are also compared 
with expected values obtained from a model of 
shielding effectiveness of multilayered struc-
tures. In addition to the shielding studies the 
wear performance of samples is investigated in 
order to define the optimum substrate compo-
sition and thin film structure that offers good 
adhesion, enhanced mechanical, electrical and 
electromagnetic properties. 

Conference Dinner - 6:30 p.m. 
in Salon A-D (Entertainment and wine 
sponsored by Vergason Technology, Inc.)

Thursday Morning 
November 5
Exhibit Opens  
8:30 a.m.-4:00 p.m. in Salon E

Technical Session Moderator: 
Jolanta Klemberg-Sapieha, École 
Polytechnique de Montréal, Canada

8:30 a.m.  TC-14 Can PVD Coatings 
Replace Hard Chrome?
Invited 40 min. Talk
K.O. Legg, Rowan Technology Group, 
Libertyville, IL

In the drive to replace hard chrome plat-
ing, with their hexavalent chrome emissions 
and toxic waste streams, most users default 
to alternative wet plating technologies or to 
thermal spray.  But PVD and CVD coatings 
are much harder and more wear resistant, as 
well as having a much lower (and non-toxic) 
waste stream.  Why then do users so seldom 
look to vacuum coatings as replacements, and 
what would it take for these technologies to 
gain traction in the market?  We will discuss 
the requirements of the hard chrome OEM 
and MRO markets, primarily, but not exclu-
sively the markets for DoD and the aerospace 
industry, which tend to be early adopters.  We 
will review where PVD/CVD coatings have 
proved successful, and why, and discuss the 
barriers to their broader use.  Lastly, we will 
consider in which markets these coatings may 
be most viable, and what it will take to drive 
their use from niche to wide-scale application, 
including technical issues, fit with OEM and 
MRO production systems, and the critical 
issues of user-friendliness, producibility, specs 
and standards.  

9:10 a.m.  TC-15 High Energy PVD; Cost 
Effective Treatments to Replace Galvanic 
Processes
C. Misiano, P. Matarazzo, and M. Pezzilli, 
Romana Film Sottili, Rome, Italy; P. Vin-
ciguerra, Assing, Avellino, Italy; A. Parisi, 
CRES, Monreale, Italy; and A.C. Cino, 
University of Palermo, Palermo, Italy
Some of the most severe problems in the 
replacement of galvanic treatment with PVD 
coatings reside, first of all, in the higher costs 
of vacuum processes and in the difficulty to 
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coat many 3D small samples.  This work de-
scribes the results obtained by using energetic 
deposition vacuum processes, of the family 
of Ion Plating Plasma Assisted (IPPA), using 
both thermal and sputtering sources, able to 
reduce dramatically the duration of deposition 
process and to eliminate the substrate heating 
and their pre-cleaning. Regarding the small 3D 
samples, an innovative structure, named “Ionic 
Rotarybarrel” is presented. The realised treat-
ments are in the fields of decorative, protective 
and tribological coatings. Special decorative 
treatments were realised by using interferen-
tial effect produced by dielectric films. Metal, 
plastic, glass and natural shell substrates were 
coated with the proposed treatments. A typical 
duration of 15 minutes of the whole deposi-
tion cycle was obtained. The good mechanical 
and environmental characteristics of the treat-
ments are also described.

9:30 a.m.  TC-16 Stress Fracturing of 
Sputtered Chromium on Paint Base 
Coated Substrate
G. Vergason, M. Fitch, and R. Smith, Ver-
gason Technology, Inc., Van Etten, NY and 
B. Abraham and R. Chisyakov, Zpulser 
LLC, Mansfield, MA
Many decorative chrome finishes are avail-
able today using PVD metal layers in matrix 
with liquid and powder paint base and top 
coatings. A few applications for the replace-
ment of chrome plating include automotive 
wheels, trim components, consumer electron-
ics, appliances and commercial lighting. The 
fracturing can be caused by the stresses in the 
deposited chromium, and the thermal expan-
sion mismatch of the PVD layer and the base 
coated substrate. Many factors contribute to 
the film fractures including: deposition power 
levels and processing pressures, substrate sur-
face oxidation and temperature, PVD coating 
thickness, properties of the base coatings and 
substrate geometry. This paper will focus on 
the effect that the PVD processing variables 
have in the type and size of the fracture 
patterns as well as the use of interface films, 
pulsed power supplies and target alloying for 
mitigation of PVD film stress. 

9:50 a.m.  TC-17 Reactive Gas Control 
Methods in Magnetron Sputtering of 
Decorative Coatings
S. Williams, V. Bellido-Gonzales, B. Daniel, 
and M. Audronis, Gencoa Ltd., Liverpool, 
United Kingdom
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Magnetron sputtering is an established meth-
od for decorative coating in many applications. 
These include plumbing fixtures, jewelry, mo-
bile phone housings and door hardware and so 
the coatings must possess excellent hardness 
and wear resistance, and of course they must 
be reproducible. The color and uniformity are 
of great importance and these attributes are 
easily affected by deposition parameters, with 
gas flow in particular. These properties are 
harder to control for decorative coatings since 
the reactive sputtering process exhibits a fast 
hysteresis and is hence highly unstable. It is 
therefore important to have a reliable feedback 
control system. One of the key elements in 
maintaining a uniform, stable reactive sputter-
ing process is the sensor, or sensors, that are 
used as reference in the closed loop control. 
Plasma emission sensor signals can easily be 
affected by sample rotation as the samples 
pass by the magnetron plasma. This paper 
aims to demonstrate the various methods that 
can be used for reactive gas control and how 
such problems may be overcome by using, 
for example, remote plasma monitoring and 
segmented gas zones.

10:10–10:30 a.m. - Break in Salon E 
with Exhibitors (Sponsored by Vacuum 
Research Corporation)

10:30 a.m.  TC-18 Combination of 
Vacuum Processes and Electroplating 
in Innovative Decorative Coatings
Invited 40 min. Talk
J. Barriga, Tekniker, Eibar, Spain

Decorative coatings can benefit widely by 
vacuum technologies as PVD with interest-
ing properties: bright metallic appearance for 
polymer substrates and a wide range of colors. 
But at the same time this technique presents 
some limitations like insufficient leveling 
and covering of substrate defects and poor 
corrosion protection. The combination of the 
PVD processing with other coating tech-
niques enables efficient use of the particular 
advantages of each coating technique.  This 
work deals with three different investigated 
combinations: 1) PVD start layer as a base for 
an electroplated finishing, 2) powder coating 
as base for decorative PVD and 3) PVD on 
nickel electroplated substrate. Combination of 
magnetron sputtering and arc evaporation was 
used in order to take advantages from both 
processes.  In the first case, it has been seen 
that a copper start layer applied by PVD re-
places at least four pre-treatment steps needed 
for full electroplating (Cu + Ni). Even more, 
PVD start layer could be used to make a con-
ductive layer on plastics that cannot be usually 
electroplated (like polypropylene or poly-
amide which have increasing interest due to 
economical aspects). The second combination, 
a first epoxy powder coating, leads to products 
with good surface finishing avoiding the 
polishing step, an improved adhesion of the 
Zr based PVD coating and a good corrosion 
protection of the substrate. The deposition of 
a PVD alumina layer on top of the epoxy pow-
der coating before depositing the PVD film 
significantly improves adhesion, chemical and 
heat resistance of the coating system. Finally, it 
was observed that adhesion of Zr based PVD 
coating on electroplated nickel depends highly 
on the characteristics of the base coating.

11:10 a.m.  TC-19 Color Finishes; A 
Chrome Plating Alternative, Produced by 
the Combination of PVD and Painting 
Processes in an In-Line System 
R. Schaefer, Hartec GmbH, Stetten, 
Germany and D. Koewler, Sprimag, West 
Chester, OH
PVD metallization by magnetron sputtering 
appears to be a viable alternative to electro-
plated surfaces and real metals. PVD offers 
a wide range of functionalities for several 
types of plastics, the process thereby being 
sustainable, 100% non-toxic and emission 
free.  The PVD equipment uses a multiple 
cathode system with a patented “serpentine” 
erosion zone to create a multilayer nano coat-
ing in the range of 15-300 nm depending to 
the requirements. Sputter materials are only 
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elementary based (no derivates) like chrome, 
molybdenum, aluminum, titanium, stainless 
steel, copper, zirconium, etc. Reactive sput-
tering gives the possibility to generate colored 
PVD-layers with maximum process stability. 
The combination of PVD and painting systems 
allowed development of a full automatic 
integrated processing system. This production 
cell is modular with potentially multiple PVD 
batch machines or an inline PVD machine 
connected to the paint line system.  Multiple 
steps are required to prepare, coat and protect 
a decorative part.  Discussion of the automated 
steps will be presented. Different applica-
tions like pre-treatment, prime painting, flash 
off, topcoat, drying chamber as well as the 
PVD metallization process may be required.  
Further “green” improvements can include the 
use of high solids UV curable paints, flame 
treatment, deionization or CO2-snow-blast-
ing preparation.  These steps and how they 
contribute to a final attractive and functional 
part will be presented.

11:30 a.m.  TC-20 Beyond Replacement: 
Advancements in Coating Systems for 
Decorative PVD Finishes
J. Adams, Kalcor Coatings, Willoughby, OH 
and P. Mills, UV Robotics, Brunswick, OH
Initially, the paint industries search for chrome 
replacement technology focused on finding an 
acceptable alternative to traditional hexavalent 
chrome plating.  Much attention was dedicated 
to the appearance and performance character-
istics of PVD systems that relied on the use of 
base and topcoats for cosmetics and function-
ality. The goal was to find a substitute coating 
comparable to chrome plating.  To date, 
systems have been devised utilizing a com-
bination of base and topcoats to achieve this 
purpose.  Today, novel three-coat systems that 
utilize a base, mid-coat and topcoat provide 
an even greater degree of customer choice in 
performance and appearance.  But these new 
systems also provide an opportunity to offer 
even greater value to the product.  Anti-micro-
bial protection, easy-to-clean anti-fingerprint 
capability, self healing and anti-counterfeit 
features are some of the capabilities that not 
only replace chrome, but add new value to the 
finished good.  This paper will explore these 
new coating systems and provided data and 
empirical examples of their commercial use.

11:50 a.m.  TC-21 Nanostructured Coat-
ing For Severe Service Ball Valve Applica-
tion - Alternative For Hard Chromium 
Plating
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L. Vernhes, Velan Inc., Montréal, Canada 
and École Polytechnique de Montréal, 
Montréal, Canada and J.E. Klemberg-Sa-
pieha, École Polytechnique de Montréal, 
Montréal, Canada
Hard chrome electroplating (EP-HC) is used 
on a regular basis for ball and seat protection 
of the valves provided by Velan, the world’s 
leading manufacturer of industrial steel valves. 
Such valves are used in oil and gas transporta-
tion, power generation, mining, water regula-
tion and chemical processes. However, EP-HC 
has been classified by the U.S. Environmental 
Protection Agency (EPA) as an “environmen-
tally unfriendly method”.  Two promising 
chromium-free nanostructured coatings have 
been investigated to replace EP-HC: (i) tung-
sten carbide coating deposited by chemical 
vapor deposition (CVD-WC), and (ii) cobalt/
phosphor coating deposited by electroplating 
(EP-NCP).  Microstructure (optical micros-
copy and scanning electron microscopy), 
mechanical (micro-scratch test, microindenta-
tion and nanoindentation), chemical (open 
circuit potential and impedance spectroscopy), 
and tribological properties (pin-on-disk) were 
studied. All coatings were also tested in valves 
using superheated steam at 600˚F.  CVD-WC 
exhibits the highest hardness of 16 GPa, lowest 
wear rate of 2.4 mm3/N.mm, and a friction 
coefficient of 0.35, compared to 13 GPa, 17.4 
mm3/N.mm and 0.7 for EP-HC. No delamina-
tion has been detected for any of the coatings, 
even at the highest load. EP-HC and CVD-WC 
exhibit a robust wear behavior using different 
indenters. EP-NCP has a high wear rate with 
flat indenter (scuffing). CVD-WC and EP-
HC exhibit excellent resistance to corrosion, 
which is not the case of EP-NCP. EP-HC and 
EP-NCP (CVD-WC not evaluated yet) show 
good performance during the valve cycling 
test.  Both nanostructured coatings are attrac-
tive compared to hard chromium. CVD-WC 

exhibits a superior behavior and it is expected 
to provide good performance in slurry repre-
senting a highly corrosive environment with 
various counter bodies. 

Thursday Afternoon 
November 5

12:10-1:30 p.m. - Break for Lunch

Technical Session Moderator: 
Roel Tietema, Hauzer Techno Coating BV, 
The Netherlands

1:30 p.m.  TC-22 New Trends in Surface 
Treatment Technology for Decorative 
Chrome Plating Replacement
Invited 40 min. Talk
J. Amigó Duran, Sidasa, Barcelona, Spain

Nearly every manufactured product has a 
protective coating on it, whether it is metal, 
plastic, glass, composites … for automotive 
sector, domestic appliances, electronics, build-
ing construction, etc.  The protective coating 
satisfies different requirements specifications 
covering corrosion and cosmetic demands. 
Quite often existing processes generate high 
environmental impacts and are seriously 
affected by Environmental Directives (ELV, 
RoSH, IPPC, etc.) and price increases follow 
current escalating cost of crude oil, energy, 
metals, water and environmental issues.  The 
protection of the environment, essential 
for the quality of life of current and future 
generations, is a major issue for the global 
economies.  This paper will summarize recent 
developments on new surface treatment pro-
cesses.  It will focus on increasing eco-efficien-
cy and long-term profitability products and 
processes in production lines, with the lowest 
possible cost, based on sustainable develop-
ment.  Specifically this paper shows a different 
approach to non-electroplating coatings on 
plastic or metal substrates. The metalized 
coating was done via Physical Vapour Deposi-
tion (PVD) sputtering, batch or in-line, along 
with zero VOC’s UV curable basecoats.  This 
process combining a non-solvent UV curing 
basecoat and high performance pure chrome 
PVD sputtering system is a highly controllable 
process and doesn’t require using topcoats to 
deliver significant results for plastic mould-
ers and metal decorators. A variety of plastics 
such polycarbonate, ABS, ABS- PC, Polysty-
rene, Polyamides, PMMA, and others, can be 
readily coated using this process.  The paper 
demonstrates that research and development 
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have produced advantages and excellence of 
UV cured base coatings and PVD Sputtering. 
This innovative technology passes specific 
automobile specifications such as: CASS test, 
cycle corrosion, durability and weathering 
performance, thermal cycle test, chemical 
resistance and others. 

2:10 p.m.  TC-23 Exterior UV Curable 
Topcoat For Physical Vapor Deposition 
Applications
J.R. Smith and K.M. Wagner, Red Spot 
Paint & Varnish Company, Inc., Evansville, 
IN
Because of the growing environmental con-
cerns with chrome plating, finishers have been 
requesting a “greener” alternative.  Coatings 
for multi-purpose decorative and automotive 
lighting PVD applications have been used 
in the UV curable coating industry for over 
twenty years.  However, these coatings do not 
have the required durability to replace chrome 
plating.  Red Spot has recently developed and 
launched a UV-curable topcoat for PVD that 
provides the performance characteristics need-
ed to pass the OEMs toughest requirements. 
This paper will address the current chrome 
plating process, challenges associated with 
developing durable coatings for PVD applica-
tions, an explanation of how the UV and PVD 
materials are applied, a list of advantages that 
the UV/PVD decorative process encompasses, 
and targeted end applications.

2:30 p.m.  TC-24 Opportunities for Com-
mercial Process Development for Vacuum 
Metalization Activities
T.W. Klopfenstein, James A. Rhodes State 
College, Lima, OH
Vacuum metallization is experiencing in-
creased demand as regulation and material 
costs make aqueous plating more cost prohibi-
tive. Many manufacturers seek alternative 
processes that are environmentally friendly 
and cost advantageous.  Developing a process 
on test panels is one thing. It is more appeal-
ing to utilize actual parts to develop a coating 
application process. However, it is difficult 
to find a system, captive or otherwise, that 
is sized appropriately and capable of the ap-
propriate combination of pre-treat, prime, 
vacuum metallization process, topcoat and 
cure methodologies under one roof. This 
means sampling parts at various locations in 
order to capture the appropriate combina-
tion of processes in order to fully develop an 
applicable process.  This yields a high cost of 
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development and inaccurate results due to 
the aging of pretreatment and various coating 
applications.  The Advanced Materials Com-
mercialization Center (AMCC) was developed 
just for this particular scenario. A state granted 
facility, the AMCC and its staff are capable of 
developing processes on multiple substrates.  
With a product envelope of 4’W x 5’H x 10’L, 
there exists the capability to develop a process 
for virtually any size component, from pre-
treat to topcoat. This paper will highlight the 
benefits of such a center and its capabilities. 

2:50 p.m.  TC-29 Surpassing Electroplat-
ing with Composite Electroless Nickel 
Coatings
M.D. Feldstein, Surface Technology, Inc., 
Trenton, NJ (Presented by G. Vergason, 
Vergason Technology, Inc., Van Etten, NY)
Electroless nickel is a key segment of the metal 
finishing industry. Its properties are widely 
recognized and utilized in a broad array of in-
dustrial applications. The inclusion of certain 
particulate matter within electroless nickel 
deposits can be a powerful enhancement of the 
coating’s inherent characteristics, and, in many 
instances, adds entirely new properties to the 
nickel layer. While composite electroless nickel 
coatings have increased in notoriety and com-
mercial acceptance, there are an ever-growing 
number of applications, which may benefit 
from these coatings; especially as productivity, 
quality, and environmental concerns continue 
to expand at an increasing rate coupled with 
the ongoing development of such composite 
coatings. This paper demonstrates how the 

inclusion of certain wear resistant particles 
within electroless nickel coatings can provide 
coatings that surpass electroplating such as 
hard chrome for hardness, wear resistance, 
uniformity, thermal transfer, and economy.  
Attention is given to variables such as particu-
late matter used, particle size, particle density, 
coating thickness, friction, wear resistance and 
other unique properties. Also presented are 
descriptions of the newest advances in the field 
of composite electroless plating. Electroless 
plating has grown to be a mature segment of 
the metal finishing industry.  Its characteristics 
and distinctions from other coating methods 
including electroplating are well known and 
widely utilized.  Numerous metals and alloys 
are capable of being deposited electrolessly. 
Electroless nickel (EN) processes, discovered 
in the 1940s, are the most commercialized in 
this field.  Composite EN coatings are still a 
developing and promising field in the metal 
finishing industry.  This paper focuses on the 
most advanced type of composite electro-
less nickel coatings which incorporate wear 
resistant particles to provide a synergy of the 
properties of electroless nickel and the hard-
ness, wear resistance, and impact resistance of 
the particulate materials.

3:10 p.m. - 4:00 p.m. - Break in Salon E 
with Exhibitors (Sponsored by Vacuum 
Research Corporation)
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ACADEMY GROUP
Academy Precision Materials (APM) is now The Academy Group.  As The Academy Group our experi-
enced staff will continue to provide high quality environmentally-friendly sputter targets, evaporation 
materials and excellent service for which we are known.  Contact us to learn how we are “the right 
element” for your company.  cjohnson@academycorp.com

ALPHA ENGINEERING AND DESIGN, INC.
Alpha Engineering and Design has been serving the vacuum industry for over a decade; specializing 
in large and small custom vacuum chambers, turnkey systems, and precision machining / fabrica-
tion. The Alpha advantage is our ability to complete complex projects all under one roof. The many 
divisions of Alpha include; Machine Shop, Welding/Fabrication, Applications unit, class 1000 clean 
room, and a full service engineering division.  Visit us at aedweb.com for a comprehensive view of our 
products and services.

ALPHA-OMEGA POWER TECHNOLOGIES, LLC
Alpha-Omega Power Technologies provides a little known technology called Ion Beam Surface Treat-
ment solving a broad range of customer needs including improved performance and lifetime extension 
of parts. By melting and cooling a surface up to 20 microns deep in a microsecond, it creates excep-
tionally hard, smooth, and corrosion resistant components.

BENEQ
Beneq is a manufacturer of industrial equipment for Atomic Layer Deposition (ALD) and proprietary 
nHALO® and nAERO™ aerosol deposition technology. Beneq ALD Thin Film Systems are for deposit-
ing oxides, nitrides, metals, plastics and biocompatible materials. Applications for photovoltaic, opti-
cal, tribological, passivation and primer layer high precision (<1%) coatings for complex 3D-products.

DHF TECHNICAL PRODUCTS
DHF Technical Products (DHF) is the PRECIOUS METALS SPECIALISTS for the thin film industry 
- Gold, Silver, Platinum, Palladium, and alloys involving precious metals. We are a primary manufac-
turer and refiner of precious metals for targets, R&D, medical devices, evaporation, plasma spray and 
other high tech applications. Exclusive to DHF is our “Target Exchange” program, offering you the best 
value for precious metals targets when you return spent targets to us for reclaim. Headquartered in Los 
Angeles for 35 years, we also have offices in New Mexico. TARGETS, BONDING, BACKING PLATES 
AND REFINING / RECLAIM... from DHF Technical Products.

GENCOA LTD.
Gencoa provide sputter-based solutions for the vacuum thin-film deposition industry. The product range 
includes planar and cylindrical magnetrons, ‘Speedflo’ reactive gas controllers and linear ion sources. 
Specific source technology has been developed for many applications including thin-film photovoltaics, 
hard/low friction coating, rapid metallizing, precision optics/displays, decorative and web coating.

IONBOND, LLC
IonBond is an International provider of high quality Thin-film PVD, CVD and PACVD coating tech-
nologies.  We offer state-of-the-art coating services worldwide and manufacture coating equipment.  
Our services range from coating contracts, pre- and post-coating treatments, and technical analysis for 
individual products.  Our surface engineering capabilities go beyond applying coatings.

KURT J. LESKER COMPANY
The KJLC® Process Equipment Division offers advanced vacuum coating solutions featuring our state-of-
the-art, Performance magnetrons and vacuum deposition systems. Our Materials Group supplies a large 
variety of Lesker brand sputter targets and evaporation materials - most in stock for immediate shipment. 
Try our pump repair and precious fluids reclaim services to save money while helping the environment.

The Tabletop Exhibits will be on display from 4:30 p.m. on Tuesday, November 3 until 4:00 p.m. on 
Thursday, November 5 in Salon E where the breaks and the Welcome Reception will be held.
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PRIMA WEST SALES, INC.
Prima West Sales is a manufacturers representative serving customers in Colorado, New Mexico and 
Utah. Our products include coating systems, magnetron cathodes, sputtering and evaporation materi-
als, vacuum pumps, instrumentation, thin film controllers, systems integration and chemical manage-
ment systems for the semiconductor, photonics,  photovoltaics, R&D and industrial markets.

SPRIMAG
Sprimag manufactures the highest quality, fully automated finishing systems including paint spray 
booths, transfer systems, and curing ovens for multiple coating materials. Sprimag pioneered the 
CombiCoater PVD and spray coating system. Stop by our display for details. Sprimag is your trusted 
name in coating systems for over 80 years.

TELEMARK
Telemark offers evaporation components, including electron beam sources, e-beam power supplies, 
optical monitors, plasma chemistry monitors, water vapor cryotraps, quartz crystal deposition con-
trollers and related accessories.  New products recently introduced include Cheetah Switching Power 
Supplies with an innovative digital programmable sweep and the small TVP-1000 cryotrap.

VACUUM RESEARCH CORPORATION
Vacuum Research Corp. makes Aluminum Valves with aluminum Conflat® flanges that mate directly 
with stainless Conflats®.  Sizes from 2 ¾ to 14 inch are available.  Also, Gate and Poppet valves from 
2 inch to 32 inch (NW-50 to 800 mm ISO) in aluminum, stainless and mild steel; Throttle valves, 2 
to 20 inch (NW-50 to 500 mm ISO); Rectangular Port valves up to 60 inches (1500 mm); Pirani and 
Diaphragm gauges to 1500 Torr; Wide Range gauges with range of 10-5 to 1000 Torr; Diaphragm  
Manometers 20 mTorr to 1000 Torr ($645 with sensor, digital display and 4-20 mA and 0-10 vdc 
output); Rotary Vane pumps with 2 year warranty, 3 to 28 CFM, 100 to 800 lters/min., 6 to 48 m3/hr.  
Complete specifications and prices at www.vacuumresearch.com.  Conflat® is a registered trademark 
of Varian Associates

VAT, INC.
VAT is the worldwide leading manufacturer of vacuum valves and vacuum sealing technology. VAT 
vacuum valves are found in a variety of applications including: SEMI, PHOTOVOLTAICS, FPD, 
NANO, HIGH ENERGY PHYSICS and many more.  Valve products include: Transfer, Doors, Control, 
Gate, Angle/Inline and custom valves.

VERGASON TECHNOLOGY, INC.
Vergason Technology, Inc. (VTI®), a world leader in rapid-cycle metalizing equipment, presents their 
latest models of Press-Side® Vacuum Coating Systems. VTI can tailor the coatings and processes using 
a variety of metals, in-chamber base and top coatings. Technologies include Sputtering, Cathodic Arc, 
or Thermal Evaporation coating techniques, all being environmentally friendly. With systems across 
four continents, we are the global vacuum coating solutions experts.  Also a provider of High Perfor-
mance PVD Coatings services for tooling and wear components in addition to High Quality Metaliz-
ing Services for reflective, decorative, and electronic shielding on plastics, glass, and metal.

2009 Topcon Tabletop Exhibitors

Thank you to our 2009 SVC TopCon Sponsors
Gold Sponsor: Vergason Technology, Inc. for sponsoring the entertainment and wine at the Conference Dinner

Silver Sponsor: Vacuum Research Corporation for sponsoring the TopCon Refreshment Breaks

Co-sponsored by



Located in the heart of the ABQ Uptown restaurant and shopping district, with fabulous views of the Sandia Mountains, the newly 
renovated Albuquerque Marriott welcomes you to the “Land of Enchantment”.

You’re only steps away from shopping, movie theatres, and restaurants and minutes from the Albuquerque Sunport, Historic Old Town and 
the Sandia Peak Tram. This central New Mexico location also allows plenty of options for one-day or multi-day trips to Santa Fe, Taos, 
Carlsbad, White Sands National Monument, Acoma Sky City Pueblo, Bandelier National Monument (Los Alamos), Turquoise Trail Na-
tional Scenic Byway, and Bosque del Apache National Wildlife Refuge.

Visit www.newmexico.org for more information on these and other attractions.  You can view an on-line vacation guide at 
http://viewer.zmags.com/publication/dc1982b9#/dc1982b9/60.

What to do in the Land of Enchantment!
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www.morimotophotography.com Photo by Lynn Baker www.marblestreetstudio.com www.newmexicostock.com

Society of Vacuum Coaters
71 Pinon Hill Place NE  •  Albuquerque, NM 87122
505/856-7188  •  Fax 505/856-6716
E-mail: svcinfo@svc.org
Web Site: www.svc.org
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Tickets are still 
available for the 

conference Dinner
Wednesday Evening at 6:30 p.m.

Tickets are $45
Inquire at Registration to purchase 
tickets for this networking event.

2010 SVc Techcon
April 17–22, 2010

Orlando World Center Marriott 
Resort and Convention Center 

Orlando, FL

Technical conference
exhibit

education Program

Visit www.svc.org for more information 
on the 53rd Annual TechCon

Thank you for attending the 2009 TopCon!


