










positions of the feedstock powders and coat-
ings. The oxidation resistance and dry sliding
wear properties are compared with those of
WC-10%Co-4%Cr coatings.

“Artificial Neural 
Networks Vs. Fuzzy Logic:

Simple Tools to Predict
and Control Complex

Processes - Application to
Plasma Spray Processes” 
Abdoul-Fatah Kanta, Ghislain
Montavon, Michel Vardelle,

Marie-Pierre Planche, 
Christopher C. Berndt, and

Christian Coddet
The plasma spray coating architecture and

in-service properties are derived from an amal-
gamation of intrinsic and extrinsic spray pa-
rameters. These parameters are interrelated;

following mostly nonlinear relationships. For
example, adjusting power parameters (to
modify particle temperature and velocity upon
impact) also implies an adjustment of the feed-
stock injection parameters to optimize geo-
metric and kinematic parameters. Optimiza-
tion of the operating parameters is a first step.

Controlling these is a second step and con-
sists of defining unique combinations of pa-
rameter sets and maintaining them as constant
during the entire spray process. These unique
combinations must be defined with regard to
the in-service coating properties. Several
groups of operating parameters control the
plasma spray process; namely extrinsic param-
eters that can be adjusted directly (e.g., the arc
current intensity) and intrinsic parameters,
such as the particle velocity or its temperature
upon impact, that are indirectly adjusted. Ar-

tificial intelligence (AI) is a suitable approach
to predict operating parameters to attain re-
quired coating characteristics. Artificial Neural
Networks (ANN) and Fuzzy Logic (FL) were
implemented to predict in-flight particle char-
acteristics as a function of power process pa-
rameters. The so-predicted operating param-
eters resulting from both methods were
compared. The spray parameters are also pre-
dicted as a function of achieving a specified
hardness or a required porosity level. The pre-
dicted operating parameters were compared
with the predicted in-flight particle character-
istics. The specific case of the deposition of
alumina-titania (Al2O3-TiO2, 13% by weight)
by APS is considered.

“Coating Bores of Light
Metal Engine Blocks with

a Nano-Composite 
Material Using the Plasma

Transferred Wire Arc
Thermal Spray Process” 
K. Bobzin, F. Ernst, J. Zwick, 

T. Schlaefer, D. Cook, K. 
Nassenstein, A. Schwenk, 

F. Schreiber, T. Wenz, G. Flores,
and M. Hahn

Engine blocks of modern passenger car en-
gines are generally made of light metal alloys,

SEM micrograph (BSE mode) of a WC-
(W,Cr)2C-Ni coating outside the wear track
after wear testing at 800°C and 0.1 m/s
(total oxidation time about 14 h).

Predicted power parameters versus re-
quired deposit Vickers hardness value.
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mostly hypoeutectic Al-Si alloys. Due to their
low hardness, these alloys do not meet the tri-
bological requirements of the system consisting
of cylinder running surface, piston rings, and
lubricating oil. Today, to provide a suitable
cylinder running surface, cylinder liners made
of gray cast iron are pressed in or cast into the
engine block. A newer approach is to apply
thermal spray coatings onto the cylinder bore
walls. Due to the geometric conditions, the coat-
ings are applied with specifically designed in-
ternal diameter thermal spray systems. With
these processes, a broad variety of feedstock
can be applied, but mostly low-alloy carbon
steel feedstock is being used in this application.
In the context of this work, an iron-base wire
feedstock has been developed that leads to a
nanocrystalline coating. The application of this
material was carried out with the plasma trans-
ferred wire arc system. As substrates, AlMgSi0.5
liners were used. The coating microstructure
and the properties of the coatings were analyzed.

Micrograph of a “dove-tail” roughened and
steel-coated substrate.

Best Paper Award presented at ITSC 2008
Dr. Roland Seals, chair of the Journal of Thermal Spray Technology Best Paper Subcom-

mittee, has announced that the JTST Volume 16 Best Paper is “In-Situ Simultaneous Mea-
surement of Thickness, Elastic Moduli and Density of Thermal Sprayed WC-Co Coatings by
Laser-Ultrasonics” by C. Bescond, S.E. Kruger, D. Lévesque, R.S. Lima, and B.R. Marple. 

The JTST Volume 16 Best Paper Award was presented during ITSC 2008 in Maastricht,
The Netherlands. Dr. Basil Marple and Dr. Rogerio Lima accepted the paper on behalf of the
co-authors. 

The winning paper was selected from all papers printed in Volume 16 by a panel of 20 in-
ternational thermal spray scientists: Prof. Arvind Agarwal, Florida International University;
David Bucci, GE Power Systems; Prof. Ali Dolatabadi, Concordia University; Prof. Masahiro
Fukumoto, Toyohashi University of Technology; Dr. Vincent Guipont, Ecole Nationale des
Mines Paris; K.W. David Hart, Hart Metallurgical Services LLC; Jan Ilavsky. Argonne National
Laboratory; Prof. Bertrand Jodoin, University of Ottawa; Dr. George Kim, Perpetual Technolo-
gies Inc.; Prof. Klaus Landes, University of the German
Armed Forces; Dr. Rogerio Lima, National Research
Council of Canada; Kaka Ma, University of California
Davis; Dr. Jiri Matejicek, Institute of Plasma Physics
ASCR; Dr. Lech Pawlowski, École Nationale Supérieure
de Chimie de Lille, ENSCL; Dr. Jim Ruud, GE Corporate
Research & Development; Elizabeth Schofield, Plasma
Processes Inc.; Dr. Philip Shipway, University of Not-
tingham; Dr. Yoshiki Tsunekawa, Toyota Technological
Institute; Dr. Julio Villafuerte, Centerline Ltd.; Prof. Petri
Vuoristo, Tampere University of Technology

The judges commented that the paper “proposes a valu-
able new in-situ measuring method” and is a “highly in-
novative contribution, which significantly expands the ca-
pabilities of an NDT characterization method.”

Warmest congratulations to the winning authors, and
special thanks to the judges. 

From left to right: Basil Marple and
Rogerio Lima accept on behalf of
coauthors C. Bescond, S.E.
Kruger, and D. Lévesque the JTST
Volume 16 Best Paper Award from
TSS vice president Mitchell
Dorfman.

20
iTSSe

There’s nothing common
about this Cold (HpCS).

Extend your equipment’s life with High Pressure 
Cold Spray (HpCS) technology from ASB Industries. 

ASB partners with CGT for North American equipment sales and 
Linde Gas to optimize coating properties and extend the range of 
possible materials – from copper, nickel, metal matrix composites 
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most oxide-free tenacious surface coatings possible.
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