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Plenary Address

Sunday, April 18

7:00 p.m.
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ding 

P.L. Ward, Teton Tectonics,
Jackson, WY

Our life-
sustaining, 

Sunday, April 18

7:00 p.m. PL 1 Understandin

Sunday, April 18

7:00 p.m. PL-1 Understanding Volcanology May be the Key to Controlling Global Warming

P.L. Ward, Teton Tectonics, Jackson, WY

Invited 40 min. Talk

Our life-sustaining, oxygen-rich atmosphere was formed primarily by gases erupted from volcanoes. Without 
continued eruptions, most life on Earth would soon vanish. Yet moderate sequences of large volcanic eruptions have 
cooled the Earth incrementally into ice ages. High rates of eruptions have propelled the Earth out of ice ages, and 
massive eruptions of flood basalts covering areas as large as Washington, Oregon, California and Nevada combined 
have caused widespread extinctions of the majority of species. We live in a delicate balance and are dependent in a 
significant way on changes in the rates and types of volcanism. During the 20th century, man burning fossil fuels 
upset this balance. Man emitted as much sulfur dioxide as volcanoes emitted during the times of most-rapid warming
at the end of the last ice age. The earth warmed rapidly. Between 1980 and 2000, man reduced sulfur emissions by 
18% in an effort to reduce acid rain. The rapid rise in global temperatures ceased by 1998. Understanding how 
volcanoes have initiated an abrupt climate change over the eons suggests ways for man to mitigate global warming 
during the 21st century.
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Keynote Presentation

Monday, April 19

8:30 a.m.
- 9:15 a.
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M. Odén, Linköping 
University, Linköping, 
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carbides and 

Monday, April 19

8:30 a.m. - K 1 Nanostructure

Monday, April 19

8:30 a.m. - 9:15 a.m. K-1 Nanostructured Hard Coatings

M. Odén, Linköping University, Linköping, Sweden

Invited 40 min. Talk

Multifunctional carbides and nitrides processed by PVD methods are strategic materials in advanced surface 
engineering applications. Recent findings of nanostructuring by design and self-organizing in different compounds 
will be presented here. Nanoscale multilayer coatings, such as TiN/NbN, exhibit superhardening compared to the 
constituent layer materials. This is explained by dislocation hindering at interfaces between layers of different shear 
modulus. Superhardening also occurs in TiN/Si3N4 nanocomposites with monolayer-thick SiNx tissue phase. Here, we
show that this tissue phase can be a cubic SiNx layer that is epitaxially stabilized to TiN. The concept of age hardening
is introduced for supersaturated cubic-phase transition metal nitride alloys systems. Spinodal decomposition of TiAlN
into coherent nm-sized domains of TiN and AlN is demonstrated. The nature and impact of the elastic anisotropic 
nature of the TiAlN alloy is addressed especially on the decomposition behavior and the hardening mechanism. 
Furthermore, the influence of temperature, composition, and pressure on the spinodal decomposition process is given
and how it can be used to form different types of microstructures. The microstructures that may evolve at the cutting 
edge of a metal machining tool are discussed.  Finally, examples of how multilayer TiAlN/TiN can be used to 
combine superhardening and age hardening effect to enhance their mechanical properties and at the same time 
improve their thermal stability.

Verbose invited Invited 40 

Verbose student

Verbose_student_2

ABSTRACTEntry



Technology Review Session

Monday, April 19

9:30 a.m.

R

1

Emerging
Technolog

C. Bright, 3M Company, 
Tucson, AZ

The variety of 
technologies 

Monday, April 19

9:30 a.m. R 1 Emerging 

Monday, April 19

9:30 a.m. R-1 Emerging Technologies

C. Bright, 3M Company, Tucson, AZ

The variety of technologies used for surface treatments, materials deposition and control of film properties continues 
to grow and to be embellished. These emerging technologies are being refined and adapted to achieve specific desired
attributes of a surface or in the deposited film or application of the film. This review paper will focus on selected 
emerging technologies and their applications chosen from recent and 2010 TechCon Emerging Technologies (ET) 
Session papers. The presentation provides an overview and technical background on selected emerging technologies,
and previews some presentations in the 2010 ET Session featuring these technologies. ET examples are Atomic Layer
Deposition (ALD), Fast Cycle Sputtering, Cubic Boron Nitride Coatings and Plasma and Ion Sources and Surface 
Treatments. Applications or potential applications using some of these emerging technologies are discussed.  For 
example, ALD has been used to provide enhance adhesion of metal films, and to produce moisture vapor diffusion 
barrier films. This paper provides an introduction to ET and high interest 2010 ET presentations to enhance their 
value for all listeners, even non-experts in that particular emerging technology.
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Monday, April 19

10:10 a.m.

R

2

Atmosphe
ric Plasma

H. Baránková, Uppsala 
University, Ångström 

Atmospheric 
pressure plasma

Monday, April 19

10:10 a.m. R 2 Atmospheric

Monday, April 19

10:10 a.m. R-2 Atmospheric Plasma Technologies

H. Baránková, Uppsala University, Ångström Laboratory, Uppsala, Sweden

Atmospheric pressure plasma technologies, especially those based on non-thermal processes, have been extensively 
studied in the last decade, with focus on surface treatment, coating and post-treatment/surface modification. A non-
equilibrium atmospheric plasma is capable of high rate production of reactive radicals and processes based on radical
chemistry. There are applications where the non-equilibrium atmospheric plasma is even more advantageous than the
vacuum based processes. However, individual applications depend on the current status of development in 
atmospheric pressure plasma sources and, very importantly, in power supplies. For example, multiplying of plasma 
sources for large area application will depend on efficient solutions, possibly integrated designs. Atmospheric plasma
surface treatment, activation and cleaning, enables replacement of chemicals and wet chemistry by a more 
environment-friendly process. The atmospheric pressure PECVD of oxides, carbon nanotubes and polymers can reach
very high deposition rates, provided the homogeneous plasma parameters are achieved and the gas transport is 
optimized. The atmospheric non-thermal plasma is also used for disinfection and decontamination of surfaces and 
recently in the plasma medicine. The paper gives a review of the field and highlights 2010 TechCon presentations in 
the Joint Session on Atmospheric Plasma Technologies.

Verbose invited

Verbose student

Verbose_student_2

ABSTRACTEntry











Symposium on Cleantech Energy – Large Area Coating

Monday, April 19

3:50 p.m.

LC

6

Industrial
Sputtering

V. Bellido-Gonzalez, M. 
Holik, M. Audronis, B. 

Transparent 
Conductive 

Monday, April 19

3:50 p.m. LC 6 Industrial 

Monday, April 19

3:50 p.m. LC-6 Industrial Sputtering - Improvements in Productivity and Control for Transparent Conductive
Oxides

V. Bellido-Gonzalez, M. Holik, M. Audronis, B. Daniel, and D. Monaghan, Gencoa Ltd., Liverpool, United Kingdom;
and S. Williams, Gencoa Ltd., San Francisco, CA

Transparent Conductive Oxides (TCOs) are one of the most important technological coating families deposited by the 
vacuum industry. Although the deposition of this type of coatings is not exclusive to the vacuum coating industry (e.g.,
SnO2:F by CVD, TCO printing, plasma spray, sol-gel, etc.), the vacuum industry has been able to offer competitive 
advantages mainly in terms of performance. Typically processing in a vacuum environment, the type of source material
and particular technology used for the deposition add costs to the product. Product quality, consistency, deposition area
and throughput add to the cost equation. The production costs are in a constant need of reviewing. In an economical 
environment where capital investment is very limited the extension of deposition to larger area is not easy without a 
large investment. At the present time the most economical way to keep any TCO industry in the market place would 
require process, technology and business to move in two directions: (i) rapidly finding new markets to which 
competing techniques would find difficult to tap into and (ii) increase of throughput by deposition process review, 
generally involving low cost capital investment and/or new process management and control techniques. Following 
successful implementations of the latter approach, the authors would like to present results of improvements in 
throughput in the TCO deposition industry, especially in large area deposition of TCOs. Although the focus of activity
has been around reactive magnetron sputtering, similar principles could be extended to other deposition techniques. In 
this paper the results used for the improvement implementation combine elements of simulation-modeling, 
developments in magnetron sputtering sources, process understanding, selection of adequate sensors and feedback 
control. The ability to have an understanding of all those aspects have made possible significant process improvement 
such as a three fold increase in the throughput of an industrial TCO glass line.
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