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FINAL PROGRAMME AND CONTENTS
MONDAY 2 SEPTEMBER 1996

09.00 Registration

10.00 Coffee

10.30 Congress Opening Ceremony

Opening Statement by Congress Chairman: Dr WH Roberts
Welcome Address by IFHT President: Professor P Mayr,
Stiftung Institut fiir Werkstofftechnik, Bremen, Germany

11.00 The 12th Harold Moore Memorial Lecture

"The Performance of Tempered Martensite"

Professor G Krauss - John Henry Moore Professor, Colorado School of Mines, USA
12.00 Lunch

PARALLEL SESSION 1A: Carburizing

Session Chairman: WT Cook (British Steel Technical, Swinden Technology Centre, UK)
14.00 Parameters, Uniformity and Trends in Plasma Carburizing

F Hoffmann, S Dorn and P Mayr (Stiftung Institut fir Werkstofftechnik, Germany)

14.20 Plasmacarburizing Furnaces in European Industry
W Gréfen (Ipsen Industries International GmbH, Germany)

14.40 Vacuum Carburizing with High Pressure Gas Quenching - An Application for
the Future
P Heilmann (ALD Vacuum Technologies GmbH, Germany)

15.00 Carburizing: Theoretical Approach and Experimental Anticipation
| Montevecchi (Bioteco, Italy)

15.20 Refreshment Break

15.50 New Aspects and Observations in Fluidized Bed Carburizing
JA Virta (VTT Manufacturing Technology, Finland)



16.10 Effect of Alloying Elements and Oxygen Potential on Equilibrium Carbon
Content in Gas Carburizing

N Murai (Sumitomo Metal Industries Ltd., Japan), T Tsumura (SMI TechnoAce Inc., Japan)
and M Hasebe (Kyushu Institute of Technology, Japan)

16.30 Fatigue Behaviour of Case-Hardened Low Alloy Cr-Mo Steel

MA Golozar, A Saatchi and MA Soltani (Isfahan University of Technology, Iran)

16.50 Close of session

PARALLEL SESSION 1B: High Energy Beam Surface Engineering

Session Chairman: Professor BL Mordike (Technical University of Clausthal, Germany)

14.00 Laser Transformation Hardening and Thermochemical Alloying
BL Mordike (Technical University of Clausthal, Germany)

14.30 Surface Modification of Maraging Tool Steels by CO2 Laser
B VerO, Z Kalazi, R Kohlheb, G Pap and S Takacs (Bay Zoltan Institute for Materials
Science and Technology, Hungary)

14.50 Electron Beam Surface Treatment Technologies and Industrial Application
R Zenker (ETC Elektronenstrahl-Technologie GmbH, Germany)

15.10 Phase Selection During Solidification of AlSI 420 and AlSI 440C Tool Steels
R Colac® and R Vilar (Institute Superior Técnico, Portugal)

................................. 21
15.30 Refreshment Break
15.50 Transformation Hardening by CO2 Laser
H Sakamoto, K Shibata and H Matsuyama (Nissan Motor Co., Ltd., Japan)
................................. 23
16.10 Laser and Combined Methods for Increasing Wear Resistance
PJ Kikin, Al Pchelintsev and EE Rusin (Russian Academy of Sciences, Russia)
................................. 25

16.30 Laser Heat Treatment of 6-5-2 High Speed Steels of Different Production



Methods
P Jurci, (SVUM, Czech Repubilic), P Stolar (VSCHT, Czech Republic) and J Dlouhy
(ASCR, Czech Repubilic)

16.50 Close of session
TUESDAY 3 SEPTEMBER 1996
PARALLEL SESSION 2A: Ferrous Heat Treatment |

Session Chairman: Or B Edenhofer (Ipsen Industries International GmbH, Germany)

9.00 The Role of Sensors in Heat Treatment
B Edenhofer (Ipsen Industries International GmbH, Germany)

................................. 27
9.30 CFD Modelling of Quench Tank Agitation
DS MacKenzie (MacDonnell Douglas Aerospace, USA), GE Totten (Union Carbide
Corporation, USA) and N Gopinath (Fluidtherm Technologies Ltd., India)
................................. 29

9.50 PAG Polymer Quenchants: Increasingly Viable Quench Oil Replacements
ZH Ou (BRIMET, China), GE Totten and GM Webster (Union Carbide Corporation, USA)

10.10 Contribution to Numerical Estimation of Hardness Penetration Depth in Steel
Specimens B Smoljan (The University of Rijeka, Croatia)

10.30 Recent Investigation on Bainite and Martensite Transformation Mechanism
and Air-Cooled Bainitic Steels
HS Fang, ZG Yang, JJ Wang and YK Zheng (Tsinghua University, P.R. China)

10.50 Refreshment Break

11.10 Modelling of Heat Treatment of Steels: From Concepts to Process Simulation
S Denis and A Simon (Ecole des Mines de Nancy, France)

11.30 Comparative Analysis of Non-Isothermal Austenite Transformation

R Kohlheb, G Buza, | Felde, B Vero (Bay Zoltan Institute for Materials Science and
Technology, Hungary), T Reti (Banki Donat Polytechnic, Hungary) and M Gergely (SACIT
Steel Advisory Centre, Budapest, Hungary)



11.50 Embrittlement of Steel 12Cr1MoV Due to Tempering
SW Sun, TC Lei, CH Tang (Harbin Institute of Technology, China) G You, X Wang and GL
Chen (Harbin Boiler Co. Ltd., China)

12.10 Bake-Hardening Effect in Semi-Killed Steel Sheets
T Toth (Dunaujvaros Polytechnic of Miskolc University, Hungary)

12.30 Plastic-Destruction Analysis of Heat-Treated Steel
BA Prusakov (Bauman Moscow State Technical University, Russia) and
AG Bratoukhin, (Moscow State Institute of Aviation, Russia)

12.50 Lunch
PARALLEL SESSION 2B: Coatings |
Session Chairman: Professor JW He (Xi'an Jiaotong University, China)

09.00 Evaluation on Mechanical Properties of Hard Coatings
JW He, NS Hu, KW Xu (Xi'an Jiaotong University, China), T Bell, Y Sun and A Bloyce
(Birmingham University, UK)

09.30 Nitrogen and Titanium Profiles of Plasma Immersion lon Mixing Implanted
Bearing Steels
Xia Lifang, Ma Xinxin and Sun Yue, (Harbin Institute of Technology, China)

09.50 The Influence of Surface Treatments on the Lifetime of Forming Tools -
Selection of Advanced Tool Materials by Comparative Tribotesting

AJ Huis in't Veld and E van der Heide (TNO-Institute of Industrial Technology, The
Netherlands)

10.10 The Influence of the Microstructure and Phase Composition on Properties of
Multicomponent and Composite Borided Coatings
P Bielinski and T Wierzchon (Warsaw University of Technology, Poland)

10.30 Properties and Structure of High-Speed Steel and of Stainless Steel Coatings
Produced by Pulse Plasma Deposition
A Michalski, Ha Than Binh and G Powala (Warsaw University of Technology, Poland)



10.50 Refreshment Break

11.10 Biasing Voltage as a Tool for Diamond Nucleation and Growth Control in a
Hot-Filament CVD Reactor

G Negrea, G Vermesan, V lancau and D Nica (Technical University of Cluj-Napoca,
Romania)

11.30 Chemical Vapor Deposition of Hard and Superhard Coatings onto Hardmetals
by Use of Barrier Interlayer
IY Konyashin (Hard and Refractory Metals Institute, Russia)

11.50 Checking the Suitability of PVD Coatings for Metal Forming and Plastic
Injection Moulding by Impact Testing at Elevated Temperatures

J Steinebrunner, T Emmerich, S Heck, | Munder (Furtwangen University, Germany) and R
Steinbuch (Reutlingen Polytechnical University, Germany)

12.10 Deposition and Characterization of Cathode Sputtered Ti-Al-B-C-N-Coatings
I Munder, T Emmerich, S Heck and J Steinebrunner (Furtwangen University, Germany)
12.30 Lunch

PARALLEL SESSION 3A: Nitriding (Ferrous)

Session Chairman: Professor EJ Mittemeijer (Delft University of Technology, The
Netherlands)

14.00 Thermodynamics, Kinetics and Process Control of Nitriding

EJ Mittemeijer and MAJ Somers (Delft University of Technology, The Netherlands)

14.30 Modelling of Thermochemical Surface Treatments
J Agren (Royal Institute of Technology, Sweden)

14.50 The Use of Oxygen Probes for Nitriding Processes. Theory and Practice
R Hoffmann (IVA-Industrieafen, Germany)

15.10 Effects of Nitriding Temperature on Gas Nitriding Property of Steels for



Nitriding
N Ishikawa, T Shiraga and M Ishiguro (NKK Corporation, Japan), H Kabasawa (Nihon
Techno Co. Ltd., Japan) Y Kuwahara (Nagaoka Denshi Ltd., Japan)

15.30 Refreshment Break

15.50 Development of a High-Pressure Nitriding Process Controlled by the Nitriding
Potential

M Jung, FT Hoffmann, P Mayr (Stiftung Institut fur Werkstofftechnik, Germany) and P
Minarski (ALD Vacuum Technologies GmbH, Germany)

16.10 Industrial Developments of Plasma Nitriding
JP Lebrun (Nitruvid S.N.C., France)

16.30 Effect of Atmospheric Pre-Heating on Gas Nitriding Behaviour of Austenitic
Stainless Steel

H Sueyoshi, Y Nakamura, T Nishida (Kagoshima University, Japan) and K Hamaishi
(Kagoshima Prefectural Institute of Industrial Technology, Japan)

................................. 75
16.50 Influences of Contamination on Gas Nitriding
O Irretier, J Dong, H Klimper-Westkamp, B Haase, K Bauckhage (Institut fir
Werkstofftechnik, Germany) and C Naber (Nabertherm, Germany)
................................. 77

17,10 Close of session

PARALLEL SESSION 3B: Coatings Il
Session Chairman: Professor A Matthews (The University of Hull, UK)

14.00 Statistical Lifestyle Analysis of PVD Coated Tooling for Cold Forming
Operations
S Dowey and A Matthews (The University of Hull, UK)

14.30 Corrosion and Wear Response of Chromium Boride Coated 316L Austenitic
Stainless Steel

PA Dearnley (University of Leeds, UK), N Dortmann, H Weiss (University of Siegen,
Germany) and KL Dahm (University of Auckland, New Zealand)

14.50 Growth Kinetics of Diffusion Layers Produced on Low-Carbon Steel by Means
of the Vacuum Chromising Process



EM Kasprzycka (Institute of Precision Mechanics, Poland)

................................. 81

15.10 The Corrosion Behaviour and Microstructure of Thermal Spray Coatings

A Neville (Heriot-Watt University, UK) and T Hodgkiess (Glasgow University, UK)
................................. 83

15.30 Refreshment Break

15.50 Friction Coefficient for Wood in Contact with TIN (TiZr)N and ZrN

P Beer, S Miklaszewski, A Sokolowska (Warsaw Agricultural University, Poland)
................................. 85

16.10 Structural Characterisation of Novel Ti-Cu Intermetallic Coatings

M Salehi and R Hosseini (Isfahan University of Technology, Iran)
................................. 87

16.30 Development of "XTiC" Materials for Thermal Spray and Weld Overlay
Technology

A Saidi (Isfahan University of Technology, Iran) JV Wood (University of Nottingham, UK)
JLF Kellie and J Ellis (London and Scandinavian Metallurgical Co., UK)

16.50 Close of session

WEDNESDAY 4 SEPTEMBER 1996
PARALLEL SESSION 4A: Nitrocarburizing and Nitriding
Session Chairman: Professor Z Kolozsvary (Plasmaterm SA, Romania)

09.30 A Few Considerations on Surface Engineering in Central and Eastern Europe
at the End of the 20th Century
Z Kolozsvary (S.C. Plasmaterm S.A., Romania)

10.00 Towards an Epsilon Mono-Phased Compound Layer on Plain Carbon Steels
by Plasma Nitrocarburising

C Ruset (Institute for Physics and Technology of Radiation Devices, Romania), A Bloyce
and T Bell (Wolfson Institute for Surface Engineering, UK)

10.20 The Future of Molten Salt Processes for Surface Engineering
G Wahl and B Beckett (Degussa Ltd, UK)



10.40 Refreshment Break

11.10 Plasma-Sulfnitriding Using a Subsidiary Cathode of MoS2 Plate
R Urao, SP Hong, K Terakado and M Takeuchi (Ibaraki University, Japan)

11.30 Nitrogen Plasma Immersion lon Implantation of Pure Titanium and its Alloys
C Blawert and BL Mordike (TU Clausthal, Germany)

11.50 Nitriding of Aluminium in an r.f.-plasma
C Jarms, H-R Stock and P Mayr (Stiftung Institut fur Werkstofftechnik, Germany)

12.10 Computer-controlled Gas Nitriding - A Viable Replacement for Carburizing
A Nakonieczny, J Senatorski and J Tacikowski (Institute of Precision Mechanics, Poland),
G Tymowski and W Liliental (Nitrex Metal Inc., Canada)

12.30 Lunch

PARALLEL SESSION 4B: Ferrous Heat Treatment I
Session Chairman: Professor TC Lei (Harbin Institute of Technology, China)

09.00 A Thermodynamic Study of Martensitic Transformation in M+F Dual-Phase
Steels
TC Lei, XP Shen and J Zhang (Harbin Institute of Technology, P.R. China)

09.20 Diagnostic Case Study Analysis of Engineering Steels: A Stockholder's Role
G Haywood (Macreadys, UK)

09.40 Contract Heat Treatment Provides ADI Breakthrough
S Day (ADI Treatments Ltd., UK)

10.00 Research on the Operational Properties of Vacuum Heat Treated Steels
IV Mihailov, IS Pencheva (Scientific Technical Union of Mechanical Engineering, Bulgaria)

10.20 The Influence of Aluminium on the Prior Austenite Grain Size of Heat Treated
0.4-0.7%C Steel Strip

BA Wade, PF Morris (British Steel plc., UK) and K Draper (British Steel Strip Products,
UK)



10.40 Refreshment Break

11.00 The Effect of Aluminium, Nitrogen and Assessment Method on the Grain
Coarsening Characteristics of Steel
RG Williams, GA Claxton and WT Cook (British Steel plc., UK)

11.20 Study of Isothermal Austenitization Kinetics in Hypoeutectoid Carbon Steels
G Maizza, D Dumitru, B de Benedetti (Politechnic of Torino, Italy)

11.40 Modelling of Austenite Formation During Rapid Heating
J ROdel and H-J Spies (Freiberg University of Mining and Technology, Germany)

12.00 Rapid Austenitizing as a Method of Martensitic Steels Toughening

| Dlouhy (Institute of Physics of Materials ASCR, Czech Republic), M Kouril (Technical
University of Brno, Czech Republic) and P Stolar (University of Chemical Engineering,
Czech Republic)

12.20 Computer Simulation of Recrystallization by Cellular Automata Technique
He Yizhu, Chen Dahong (East China Institute of Metallurgy, China), TC Lei (Harbin
Institute of Technology, China) and Yu Liang (Beijing University, China)

12.40 Lunch

SESSION 5: Surface Engineering Developments including Non-Ferrous Treatments
Session Chairman: Dr MH Jacobs (University of Birmingham, UK)

13.40 An Evaluation of the Microstructure and Properties of a HIP Nitrided y-Based
Titanium Aluminide
JC Bryar, MH Jacobs and MA Ashworth (University of Birmingham, UK)

................................. 125
14.10 Properties of Surface Layers on Titanium Alloy Produced by
Thermo-Chemical Treatments Under Glow Discharge Conditions
T WierzchOn and A Fleszar (Warsaw University of Technology, Poland)
................................. 127

14.30 The Role of Gold Silicide in Gold-Silicon Alloy Die Bonding



AA Johnson (University of Louisville, USA)

14.50 The Use of Non-Cryogenically Generated Nitrogen to Inhibit the Oxidation of
Non-ferrous Materials During Heat Treatment
PF Stratton (BOC Gases, UK)

15.10 Surface Engineering: Recent Developments in the Spanish Industry
RJ Rodriguez, AL Sanz and AM Medrano (Asociacion de la Industrie Navarra, Spain)

................................. 133
15.30 Refreshment Break
15.50 Mathematical Modelling of the Effects of Controlled Shot Peening
GJ Hammersley (Metal Improvement Co. Inc., UK)

................................. 135

16.10 Combined Thermodynamic and Kinetic Computational Simulation of Heat
Treatments: Precipitation of Metastable Phases in Al alloys

| Hurtado, B Meurer, L Lochte, J Dunnwald, P Spencer and D Neuschiitz (RWTH-Aachen,
Germany)

................................. 137
16.30 Mechanical Properties of High Temperature Vacuum Brazed HSS on
Construction Steel with Simultaneous Heat Treatment
V Leskovsek, D Kmetic and B Sustarsic (Institute of Metals and Technology, Slovenia)
................................. 139

16.50 The Technology and Philosophy of the Modern Heat Treatment and Surface
Engineering Sub-Contractor
M Hallas (Bodycote International plc) and B Birch (Bodycote (UK) Ltd)

17.10 Close of session followed by a Drinks Reception hosted by Bodycote plc
THURSDAY 5 SEPTEMBER 1996
SESSION 6: Duplex Treatments

Session Chairman: Professor T Bell (University of Birmingham, UK)

09.00 The Principles and Mathematical Modelling of Duplex Surface Engineering
T Bell and Y Sun (University of Birmingham, UK)



09 30 Study on the Compound Treatment of Plating Hard Chromium and Plasma
Nitriding
JP Ge and W Zhang (Dalian Railway Institute, China)

09.50 Metallographic Investigations of Carbon and Nitrogen Implanted TiN Coatings
F Seidel, H-R Stock and P Mayr (Stiftung Institut fur Werkstofftechnik, Germany)

10.10 State of the Art of the Combined Surface Treatment: Plasma Nitriding and
Hard Wear Resistant Coatings

C Quaeyhaegens, J D'Haen, LM Stals (Institute for Materials Research, Belgium) and M
Van Stappen (WTCM, Belgium)

10.30 Duplex Surface Engineering of Ti-6Al-4V Alloy - Combining Oxygen Diffusion
Treatment with DLC Coating
H Dong, A Bloyce and T Bell (Wolfson Institute for Surface Engineering, UK)

10.50 Nitriding of Laser-Alloying Steel
OV Chudina (Moscow State Automobile Institute, Russia)

11.10 Refreshment Break

11.40 Production of Duplex Coatings Through Process Combination Thermal
Spraying/Nitriding

MC Nestler (Sulzer Metco (Deutschland) GmbH, Germany) H-J Spies, K Herrmann (TU
Bergakademie Freiberg, Germany)

12 00 In-situ Duplex Treatments for Hardened and Tempered Alloy Steels and their
Performance in Rolling and Sliding Wear

YC Wong and ED Doyle (Swinburne University of Technology, Australia) and PA Dearnley
(University of Leeds, UK)

12.20 IFHT Young Author Award Closing Remarks
13.00 Close of Congress
POSTER SESSION

P1 Dynamic Observations of In-Situ Tensile Deformation for Medium Manganese
Austenitic Steel



R Zhu (Shandong University of Technology, China) and T Lei (Harbin Institute of
Technology, China)

P2 New X-Ray Method of Surface Phase Analysis of Metallic Materials
V Tchernyi, N Kaltchuk and N Baturinskaya (National Academy of Sciences, Ukraine)

P3 Phase Dispersibility in Annealed Steels as a Factor Changing their Mechanical
Properties

K Pietrzak, A Wojciechowski (Motor Transport Institute, Poland) and A Karamara (Foundry
Research Institute, Poland)

P4 Aluminium Hadfield Steel "Toughness, Wear Resistance and Microstructure"
MA Golozar, F Jahan-Bakhsh, A Najafi-Zadeh (Isfahan University of Technology, Iran)

P5 Effect of Controlled Cooling Heat Treatment on the Microstructure and
Properties of Common Carbon Steels
Z Sun, L Jiang (University of Mining and Technology, China)

P6 Tempering of Low Carbon Martensitic Stainless Steels
B Badan, M Magrini, A Zambon, (University di Padova, Italy) P Pasqualotto (SAFAS, Italy)

P7 Thick Coatings Deposition on Aluminium Alloy by CDS Process
B Badan, E Ramous, A Zambon (University di Padova, Italy) M Bianco (Istituto RTM, Italy)

................................. 167
P8 Controlled Gas Nitriding - A Viable Replacement for Carburizing
J Tacikowski, J Senatorski (Institute of Precision Mechanics, Poland) G Tymowski, W
Liliental (Nitrex Metal Inc., Canada)
P9 The Nature of Hardness of a Nitrided Layer
AP Gulyaev (Mashinostroenie, Russia)

................................. 169

P10 Increasing Fatigue Strength and Tribological Properties of Nitrided Carbon
Steels by Precipitation Hardening

J Tacikowski, A Nakonieczny, J Senatorski and T Babul (Institute of Precision Mechanics,
Poland)



P11 On Possibility to Form Fatigue Properties of 4140 steel by Nitriding and
High-Temperature Tempering

A Nakonieczny, T Babul, J Tacikowski and T Burakowski (Institute of Precision Mechanics,
Poland)

P12 A New Way in Low Temperature Chemical Heat-Treatment
V Zinchenko, V Siropiatov, 0 Safonova and V Barelko (JS "NlITavtoprom" and Institute of
Chemical Physics, Russia)

P13 Study on Carbonitriding of Steels at Temperatures in the range 700-750°C in
NH3-CH4 Atmosphere
V lancau, D Nica and G Negrea (Technical University of Cluj-Napoca, Romania)

P14 Application of the "Carbonit" -Process for Diffusion Hardening of Fe-based
Alloys
R Russev, S Harizanova and E Rousseva (Technical University of Varna, Bulgaria

P15 Nitrooxidation of Ferrous Materials
R Russev, S Harizanova, S Malinov and P Petrov (Technical University of Varna, Bulgaria)

P16 Effect of Prior Cold Deformation on Aluminizing Processes of a Low Carbon
Steel

XC Meng, X Li (Jiamusi Institute of Technology, China) TC Lei (Harbin Institute of
Technology, China)

P17 Development of Method for Obtaining Brazed Joint of Cubic Boron Nitride with
Base

| Pobol (National Academy of Sciences, Belarus) K Friedel and J Felba (Institute of
Electron Technology, Poland)

P18 Tribological Properties of Surface Graded Ti-Al Intermetallic Coatings
M Saleh and H Shaeilozadeh (Isfahan University of Technology, Iran)

P19 Optimal Manufacturing Technology on the Gear
Q Xou (Wuhan Institute of Textile Science and Technology, China)



P20 Tribological Evaluation of Fe-Al Intermetallic Compound Coated Low Alloy
Structural Steels
M Salehi, F Ashrafizadeh and M Shamanian (Isfahan University of Technology, Iran)

P21 Formation of Ni-Cr-Mo Alloy Layer on Surfaces of Common Carbon Steel by
Xu-Tec Process
X Zhong, L Regina and X Yanfeng (Taiyuan University of Technology, China)

P22 Modelling of the Layer Depth Evolution during Thermochemical Process
C Samoila, D Ursutiu and A Centea (Transylvania University of Brasov, Romania)

P23 The Physical Principles of Microstructure Regulation by Melt Quenching as a
Basis for Working Properties Improvement
AM Glezer (IP Bardin Central Research Institute of Ferrous Metallurgy, Russia)

P24 Application of Computer Simulation in Heat Treating of Steels

| Felde, R Kohlheb, G Buza, B Vero (Bay Zoltan Institute of Material Sciences and
Engineering, Hungary), T Rdti (Banki Donat Polytechnic, Hungary) and M Gergely (SACIT
Steel Advisory Centre, Hungary)

P25 Effective Application of Laser Beam in Metal Processing and Surface Treatment
H Golnabi (Sharif University of Technology, Iran)

P26 About the Receiving of the Amorphous and Microcrystalline Alloys under the
Laser Treatment
N Skripka, V Naydek and V Lihoshva (The Institute of Foundary Problems, Ukraine)

P27 Microstructure of Laser Heat Treated Tool Steel OCR 12
S Spruk (Institute of Metals and Technologies, Slovenia), A Rodic and B Pracek (Institute
of Surface Engineering and Optoelectronics, Slovenia)

P28 The Heat Treatment of New High Strength Casting Aluminium Alloys
E Tagiev and S Holecek (Institute of Chemical Technology in Prague, Czech Republic)

P29 Electron Beam Hardening of Metal Surface Without Subsequent Mechanical



Treatment
AA Kajdalov (Incors Ltd., Ukraine)

P30 Combined Laser-Plasma Treatment of Fe-C Alloys
AP Shatrava, VA Pereloma, VP Lihoshva, (The Institute of Foundary Problems, Ukraine)

P31 The Heat Treatment and Aging Characteristic of Particulate Reinforced Metal
Matrix Composites
JH Shyong (Chung-Cheng Institute of Technology, Taiwan)

................................. 213
P32 The Mabbutt Precision Steel Heat Treatment Processes
D Mabbutt (Heat Treartment Consultant, UK)

................................. 215
P33 A New Method for Low Temperature Gaseous Nitriding of Iron
DK Inia, WM Arnoldbik, AM Vredenberg and DO Boerma (Utrecht University, The
Netherlands)

................................. 217

P34 Rapid Depth Profile Analysis of Heat Treated and Surface Engineered Materials
Using Glow Discharge Optical Emission Spectroscopy (GDOES)
M Ives (Sheffield Hallam University, UK)

P35 Advances in Non-destructive Testing for Quality Monitoring of Heat-Treated
Materials
JJ Flynn (Foerster UK Ltd., UK)



