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Keynote

Consistency in different grain size measurement methods
G.F. Vander Voort

MASSIVE HEAT TREATMENTS

Microstructural properties and transformations

Austempering Kinetics of a ductile iron
M. Pellizzari, C. Menapace, G. Straffelini, M. Cazzolli, M. Dal Molin, F. Vettore, E. Veneri

The effect of niobium on the microstructure and phase transformation Kinetics
in low-carbon medium manganese steels
P. Peifl, R. Schneider, M. Rahofer, L. Samek, E. Arenholz

Investigation of phase transformations in steel using fast in-situ x-ray diffraction (iXRD)
A. Kopp, T. Bernthaler, G. Ketzer-Raichle, G. Schneider, D. Schmid

Non-destructive in situ monitoring of the microstructural development in high performance
steel components during heat treatment
O. Bruchwald, W. Frackowiak, W. Reimche, H.J. Maier

Investigation of martensite formation in Fe based alloys during heating from boiling
nitrogen temperature
M. Villa, T.L. Christiansen, M.F. Hansen, M.A.J. Somers

Relationship between process and final properties

Dry austempering heat treatment process: Interactions between process parameters,
microstructural and mechanical properties
E. Dabrock, F. Sarfert, L. Hagymasi, T. Krug, E. Kerscher

The microstructure and properties of direct quenched martensite subjected to both ultra
slow coil tempering and conventional tempering cycles
A. Saastamoinen, D. Porter, P. Suikkanen

Comparative impact behavior of O1 steel under quenching and tempering and austempering
L. de C. F. Canale, J.E. Nucci, L.L.M. Albano, J. Vatavuk, G.E. Totten

Special components

Macro- and microscopic properties of gradient ultra-high-strength seamless steel tubes
produced by dedicated thermo-mechanical treatments
G. Winter, J. Klarner, B. Buchmayr, J. Keckes

Process windows for shell hardening of unalloyed steel cylinders due to high speed quenching
Th. Liibben, F. Frerichs



Deep cryogenic treatment and its influence on structure, mechanical properties
and in-service life of high speed steel
A. Ciski, T. Babul, J. Jelenkowski

Simulation of heat treatment of a mold for HPDC: cooling in gas or salt to get
the best performance?
A. Magistrelli, D. Mattavelli, P. Martelli, L. Valente

Effect of thermomechanical treatment on the graphitization of hypoeutectoid steel
with high silicon content
H.J. Lee

NITRIDING AND NITROCARBURIZING

Application and combined processes

Tribological performance of nitrocarburising: influence of the compound layer
and interests of post-treatments
P-F. Cardey

Influence of plastic deformation on low temperature surface hardening of austenitic
and precipitation hardening stainless steels by gaseous nitriding
F. Bottoli, G. Winther, T.L. Christiansen, M.A.J. Somers

Gaseous nitriding of micro-alloyed steel sheets
E. Leunis, L. Moli Sanchez

Fluidized bed nitriding in chemically active powders of HS 6-5-2 steel
K. Lankiewicz, A. Ciski, T. Babul, J. NiZnianskd

Numerical model of the ferritic nitrocarburizing of plain carbon steels
M. Manivannan, V. Stoilov, D.O. Northwood

Acceleration of nitriding process by ussage of catalytic properties of oxide films
L. Petrova, V. Aleksandrov, A. Malakhov

TOOL STEELS

Effect of deep cryogenic treatment on the properties of AISI M2 steel
R. Sola, G. Poli, S. Defanti, P. Veronesi, G. Parigi

Diversifying the heat treatment possibilities of the high thermal conductivity tool steels
for new technological perspectives of the material forming processes
L Valls



Influence of deep cryogenic treatment routes on the mechanical behaviour of a
Cr-Mo-V- hot work tool steel
L.A. Alava, G. Artola, M. Muro

Effectiveness of deep cryogenic treatment in improving properties of tool steel
B. Podgornik, V. Leskovsek, B. Zajec, S. Jacobson

QUENCHING
Heat transfer

The DANIELI QST heat treatment: cooling characterization and microstructural evolution
through the thickness of heavy products
N. Sartori, G. Luvara, F. Forno

Cooling rates analysis for steel pipes industrial quenching processes
M. Bentivegni, T. Benard, T. Taisne, C. Zonco

Dependence of the local heat transfer coefficient on temperature and surface roughness
in quenching steel parts in high efficiency quenching oil
K. Moch, S. Dietrich, V. Schulze

Design of quenching units for heat treatment of tubes
M. Chabicovsky, J. Horsky, M. Raudensky, M. Hnizdil, P. Kotrbacek

Media and process

An examination of the ASTM D 6482 (Tensi Method) for evaluating polymer quenchants
D.S. MacKenzie

Influence of oil and polymer quenching on distortion of thin walled bearing rings
T. Wolfrath, T. Liibben, F. Frerichs

Stabilization of vegetable oil-based quenchants to thermal-oxidative degradation:
experimental strategy and effect of oxidation on quenching performance
E.C.A. Siméncio, R.L. Simencio Otero, L.C.F. Canale, G.E. Totten

Substitution of quenching oils by waterbased polymer quenchants in the forging
and steel industry
T. Beitz, A. Vitali

QUALITY AND ACCREDITATION

Accreditation NADCAP
E. Gianotti, A. Leone



Failure analysis of a high speed steel blanking mould machined by EDM
S. Roggero, D. Franchi, D. Firrao

Strategies to optimise the mill and heat performance of a steel plant
J. Hinton, A. Harvey

Carbonitriding “high nitrogen” - from concept to industrialisation — part II — furnace design
and simulation
A. Fleurentin, K-M. Winter

Retained austenite and residual stress: non destructive analysis by using X-Ray,
ASTM 975-03 and UNI EN 15305
L. Seralessandri, A. Torboli

STAINLESS STEELS

Post weld heat treatment of martensitic stainless steel
M. Pellizzari, C. Menapace, N. Sartori, G. Luvara, G. Carnelutti

Effect of ingot dimension on anisotropic behavior of a forged 17-4 PH steel used to produce
steam turbine blades for power generation plants
A. Lanzutti, L. Fedrizzi, G. Lucacci

Microstructural characterization and layer stability of low-temperature carburized
AISI 304L and AISI 904L austenitic stainless steel
G. Maistro, L. Nyborg, Y. Cao, S. Vezzit

Microstructural and phase ratio evolution of super duplex stainless steels during isothermal
annealing at 1080°C
A.F. Ciuffini, S. Barella, C. Di Cecca, A. Gruttadauria, C. Mapelli, D. Mombelli

CARBURIZING PROCESSES AND PROPERTIES

Effect of Si concentration on the carbon concentration on surface layer after gas carburizing
T. Koyama, M. Kubota, S. Yoshida

Formation of fine and coarse grain layer by atmosphere control in case-hardening steel
T. Ando, T. Morita, K. Inoue

Carbon potential controlled in direct gas carburizing using hydrocarbon and nitrogen
with water vapour
M. Okumiya, J.H. Kong, Y. Tsunekawa, 1. Kondo, M. Yamada, S. Simizu, S. Miura



INDUSTRIAL HEAT TREATMENT

Equipment and process innovation

Process technology and plant design for bainite hardening
H. Altena, K. Buchner

Lowering Exhaust gas losses and emissions with newly developed recuperative
and regenerative burners
J.G. Wuenning

Mobile laser hardening system for industrial application
E. Hensel

Distorsions point of view: process, fixtures and equipment
V. Esteve

Advanced hot-zone and cooling gas stream design in vacuum furnaces
for automotive applications
B. Zieger, R. Stein

Improvements on induction fixture hardening
W. Goy, J. Kern

Vacuum heat treatment systems for modern production strategies
K. Loser, V. Heuer

Outstanding case hardening of Pyrowear® alloy 53 with LPC
M. Korecki, M. Bazel, M. Sut, E. Wolowiec-Korecka

FEM-Supported development of single-shot hardening process for crank
and camshafts
A. Ulferts, F. Andrd, V. Rudnev, C. Russel

High quality material for high temperature applications. Improvement
of parts through the use of Sepcarb
F. Guichard

Process and simaulation

Numerical FEM simulation of induction hardening process: a multiphysical approach
M. Spezzapria, M. Forzan, F. Dughiero

Process optimization for an energy efficient heat treatment of ADI
E. Hepp, M. Dzusov, W. Schdifer



Heat treatment of steels — virtual optimization of microstructures, mechanical properties,
stresses and distortions
C. Thomser, J. Thorborg

FE Simulation and temperature measurements for the induction heating of large billets
M. Magritzer, V. Wieser, P. Markiewicz, S. Zinner

Study on simulation accuracy of quench distortion of tool steel parts
M. Narazaki, M. Kogawara, A. Shirayori, H. Someya, S-Y. Kim, S. Kubota

APPLICATIONS

The DANIELI Rail Head Hardening Technology “RH?’ from laboratory scale to industrial
production
U. Saccoman, G. Luvara, D. Andreatta, L. Gori

Yield stress evolution in Inconel 718 samples under standard heat treatment process
conditions of turbine disks

A. Drexler, E. Povodon-Karadeniz, H-P. Ginser, W. Ecker, H. Maderbacher, B. Oberwinkler,
A. Fischersworring-Bunk

Improved properties of high strength 18Ni maraging steels for pushbelt CVT applications
by optimization of alloy compositions and surface hardening heat treatments
B. Pennings, K. Hatanaka, L. Crebolder

In-service and simulated thermal transformation of steels for high temperature applications
P, Auerkari, S. YIi-Olli, S. Tuurna

Development of novel plasma surface engineering technologies for multi-functional surfaces
K. Lin, L. Tian, X. Li, H. Dong

NON FERROUS PROCESSES AND PROPERTIES

Design optimization of heat treatment support frames for aluminum alloy structural cast
parts using virtual experimentation
H-J. Gaspers, J. Thorborg

Heat treatment optimization of secondary AlSi10MnMg(Fe) test parts fabricated by vacuum
assisted high pressure die casting technology
A.l Ferndndez-Calvo, A. Bakedano, E. Barbarias, F. Santos, A. Niklas

Effect of different pretreatment processes on the properties of copper plating on titanium
alloy tubing surface
Q. Liu, S-y. Song, G. Wu, Y-n. Chen



COATINGS
Processes and applications

Electron beam liquid phase surface treatments — facilitating the use of PVD hard coatings
as surface protection for cast irons
A. Buchwalder;, A. Jung, R. Zenker, M. Steudtner, M. Engelmann, F. Gleifiner, R. Schwab

Laser surface texturing of PVD coatings applied to sheet forming dies for stainless steel
M. Calandri, D. Ugues, M. Lorusso, A.G. Demir, N.F. Lecis, B. Previtali

DEBACOAT project: Development of high-performance extrusion barrels with innovative
gradient coatings

J.N. Lemke, L. Rovatti, N. Lecis, S. Zarini, B. Previtali, M. Vedani, O. Stejskal, F. Kubisch,

M. Pfennig, F. Brueckner, S. Nowotny, J. Leunda, C. Soriano, C. Sanz, B. Bouaifi, D. Schbieb,
C. Andrianopoli, X. Garmendia

Characterization of TiAIBN/TiAIN/TiN multilayer coatings prepared by pulsed d.c
plasma-enhanced chemical vapor deposition
K. Kawata, Y. Sekiya, T. Kidachi - Oriental Engineering Co., Ltd., Kawagoe-city, Japan

Properties and characterization

Electron beam hardening of PVD-coated steels - improved load-supporting capacity
for Ti,_Al N layers
G. Grumbt, H. Biermann, R. Zenker, K. Weigel, K. Bewilogua, G. Briuer

Effect of electron beam remelting to microstructure and phase modification of HVOF
and CGDS CoNiCrAlY coatings
P. Gavendovd, 1. Dlouhy, J. CiZek, J. Cupera, P. Hanusovd

The effect of AIN/Ti interlayers on the mechanical and tribological behaviour of DLC coatings
M. Patru, D. Cristea, I. Ghiuta, D. Munteanu

POSTERS

Batch annealing model for cold rolled coils and its application
C-J. Fang, L-W. Wu

Surface preparation and PVD coating of broaches
S. Roggero, D. Franchi, C. Galamand, F. Gianotti, P. Matteis

Investigation of friction and wear behaviors of solid expandable casing
with different lubricants
S-v. Song, Q. Liu, F. Tian



Abrasive impact wear resistance of hardfacings
P. Kulu, A. Surzenkov, R. Tarbe, T. Simson

Effect of solution time during the T6 heat treatment on microstructure and microhardness
of a directionally solidified Al-Si-Cu alloy
TA. Costa, M. Dias, A. Garcia, L. Gouvea Gomes, O. Lima Rocha

Valve tests at high pressure and cryogenic conditions
A. Recanati

Electrodeposition of minerals substituted hydroxyapatite coating on high energy electron beam
treated surgical grade stainless steel for improved mechanical and biological properties
D. Gopi, L. Kavitha

Metallurgical, mechanical and electrochemical behavior study of the lamellar gray cast iron
treated with niobium
M.O. Azzoug, R. Drif, K. Boulgheb, N. Zaourar, N. Madaoui

Dry sliding wear, microstructure and mechanical properties in copper processed using
uniaxial compression
A.K. Padap, V. Singh

Gasoxinitriding with variable nitriding potential - material and process specific investigations
A. Dalke, H-J. Spies, H. Zimdars, H. Biermann

Punch lifetime in fine-blanking with optimum combination of mechanical properties
R. Veinthal, P. Peetsalu, M. Saarna, F. Sergejev

Effect of nitriding process on tribological properties of surface engineered steel/aluminum pairs
G. Aktas, §. Polat, §. Hakan Atapek

Multi-surface treatments for enhancement of the tribological properties of hot work tool steels
used in AA6080 extrusion
G. Aktas, S. Polat, S. Hakan Atapek

Behavior of the nitrogen and carbon enriched layer of plasma nitrocarburized 316L austenitic
stainless steel on changing pulse frequency and discharge voltage at fixed plasma-off time
A. Barua, I. Lee

Effect of pressurized jet on heat transfer characteristics of staggered-array jets
on hot steel plate
S. Sohn, T. Kim, K.H. Do, J. Lee

Influence of processing parameters on geometrical features of clad produced by high
power diode laser cladding of carbon steel with different powders
S. Zanzarin, A. Molinari, S. Bengtsson



Efficiency-enhancing maintenance of heating systems
D. Miider, O. Schmiel Gamarra, M. Schulze, R. Lohr

Numerical method for modelling spray quenching of cylindrical forgings
M. Soltani, A. Pola, G.M. La Vecchia, M. Modigell

Effect of different heat treatments on the microstructure and the mechanical properties
of a 750 gold alloy
L. Pezzato, G. Magnabosco, K. Brunelli, M. Dabala

How to recover oil from washing bath
E. Piana, F. Paradisi

Gradient Fe-alloy based inlay coatings for extrusion barrels produced by spin casting
J.N. Lemke, L. Rovatti, N. Lecis, M. Vedani, O. Stejskal

DEBACOAT project: Effect of pre-heating temperature on microstructure and wear
resistance of a laser cladded Ni-based alloy reinforced with tungsten carbides
L. Rovatti, S. Zarini, R. Casati, B. Previtali, M. Vedani

DEBACOAT project: Laser cladding of WC reinforced NiCr alloy on inner walls
of extrusion barrels
J. Leunda, C. Soriano, C. Sanz

DEBACOAT project: Internal laser cladding of barrels with the newly developed
Mini , cladding head
F. Kubisch, M. Pfennig, F. Briickner, S. Nowotny

Technological aspects of the process of steels and cast irons liquid boriding
S.G. Tsikh, V.N. Skorobogatykh, N.E. Shkliar, P.V. Doudkin

Development and optimization of an oxynitrocarburizing treatment
D. Caliari, G. Timelli, T. Salata, S. Maestri

Computer simulation of mechanical properties of quenched and tempered
stamping punch
B. Smoljan, D. 1ljki¢, S. Smokvina Hanza

Microstructure and corrosion behavior of duplex coating fabricated by plasma nitriding
and TiN/TiCN pulsed DC PACVD method on K390 MC cold work tool steel
D. Landek, F. Cajner, S. KovaCi¢, V. Alar, V. Macura

Wear resistance of TiN/TiCN and TiN/Ti-B-N multilayers coatings fabricated
by the pulsed DC PACVD process on K390 MC cold work tool steel
FE. Cajner, D. Landek, H. Rafael, J. Jacan, D. Bogdanic



Liquid Quenchant Database
L. Felde

Effect of deep cryogenic treatment on carbides precipitation Kinetics during tempering
of the X37CrMoVS5-1 hot working tool steel
P. Suchmann, J. Niftanskd

Hardening of 100CrMnSi6-4 bearing steel after accelerated carbide spheroidisation
and long-duration annealing
D. Hauserova, J. Dlouhy, Z. Novy

Bioquenchants based on chemically modified vegetable oil: physical properties
and metallurgical behavior
R.L. Simencio Otero, L.C.F. Canale, G.E. Totten

Influence of pack boriding on the wear and corrosion resistance of AISI H13 steel
S. Cristaldo, L.C. Casteletti, A. Lombardi Neto, C.A. Picon, G.E. Totten

Boroaustempering thermochemical treatment in nodular cast irons
F. Edson Mariani, L.C. Casteletti, A. Lombardi Neto, A. Itman Filho, G.E. Totten

Corrosion resistance of pack chromized Fe-Mn-Al-Si-C steel
L.C. Casteletti, G.S. Takeya, A. Lombardi Neto, C.A. Picon, G.E. Totten

Austempering and boroaustempering treatments in gray cast iron
G. Bortoluci de Assis, F. Edson Mariani, L.C. Casteletti, A. Lombardi Neto, G.E. Totten

Corrosion resistance of pack aluminized Ti-6A1-4V alloy
L.C. Casteletti, G.S. Takeya, G.C. Rego, A. Lombardi Neto, C.A. Picon, G.E. Totten

Influence of the boronizing treatment on Fe-Mn-Al-Si-C steel
L.C. Casteletti, G.S. Takeya, A. Lombardi Neto, C.A. Picon, G.E. Totten

Influence of the boronizing on a precipitation hardened niobium stainless steel
L.C. Casteletti, G.S. Takeya, F. Edson Mariani, A. Lombardi Neto, G.E. Totten

Towards novel long-lasting S-phase based anti-bacterial coatings
D. Formosa, X. Li, H. Dong

Effect of aluminizing on surface microstructure of an austenitic stainless steel
B. Matijevi¢, V. Alar, I. Kumié

Spectroscopic ellipsometry investigation of pure, and Al-doped ZnO thin films deposited
by radio frequency magnetron sputtering

Y. Li, Z. Chen, S. Li, G. Chang, X. Zhao, K. Xu





