
PM'94

Congres Mondial de Metallurgie
des Poudres

Powder Metallurgy World Congress

Paris, 6-9 juin 1994

Volume I

Societe Francaise de Metallurgie et de Materiaux
European Powder Metallurgy Association

les editions

Cte physique UB/TIB Hannover 89
112 479 251

Avenue du Hoggar,
Zone Industrielle de Courtaboeuf,

BP. 112,
F-91944 Les Ulis Cedex A, France



IX

CONTENTS

Volume I
La metallurgie des poudres. Present et futur
M. Eudier et H. Pastor XXIII
Powder Metallurgy. Present and Future
M. Eudier and H. Pastor XXXI

Structural Applications

Powder metallurgy for aerospace applications
W.A. Kaysser 3

Qu'attend l'industrie automobile a l'avenir, de la metallurgie des poudres
C. Delarche 11

Sintered compound parts for automotive applications
D. Gonia and V. Manolache 19

Automated manufacturing line for PM automative components
A. Abad, N. Martinez, D. Nobel and M.A. Castanos 23

Composite camshafts: new developments
P. Blanchard 27

Material development and fitting technique for an assembled camshaft
H. Cohrt, M. Enders, K. Klaas and K. Kaehler 31

Finite element analysis of a PM main bearing cap
A. Romero, X. Ayneto and R. Lazaro 35
Single-sintered PM' connecting rods for passenger cars - an illusion ?
K. Richter, E. Hoffmann, K. Lipp and CM, Sonsino 39

Comparison of conventionally manufactured gears with PM'gears manufactured
in single or double sinter process - technical and economical aspects
N. Dautzenberg, K.-H. Lindner and R. Strehl 43

PM parts - a look into the future
G.F. Bocchini 47

High density PM materials for future applications
U. Engstrom : 57

Evolution of PM trochoidal rotor pump set
Y. Takeda, T. Kosuge and K. Kondoh 65

Economical PM parts by applying joining techniques
H.P. Koch and D. Pohl 69



General Applications

Developpement de la metallurgie des poudres en Roumanie
H. Colan 77

Critical analysis of the perspectives of further development of powder
metallurgy at the enterprises of the Ukrainian Ministry of Industry
Yu. Ternovoy, I. Kondratov, S. Bogun, V. Katunin, V. Belogub and
V. Vdovenk 81

Threats to P/M: an analysis of competitive technologies
C.J. Kasouf, D.C. Zenger, P.U. Gummeson and D. Apelian 85

Organizational learning: lessons for P/M in competitive supplier markets
C.J. Kasouf, A. Gerstenfeld and M.B. Elmes 89

Hard Materials

Some observations on the milling characteristics of hardmetal powders
Z. Alpugan and T. Baykara 95

Intercarbide surface is the main obstacle to increase fracture toughness and
strength of hardmetals
A.Laptev 103

Heat treatment as an economic process of improving the operating properties of
cemented carbides tools
M. Szutkowska 107

Introduction and short history of recycling of tungsten carbide waste in the
Czech Republic
V.Reich I l l

The effect of TiN (PVD) coating on the diffusion wear of hardmetals
S. Novak and M. Komac 115

Plasma enhanced MO-CVD of Ti(O,C,N) on cemented carbides
V. Ruxandra, Z. Simona, T. Roxana and Z. Raluca 119

The study of coating of sintered carbides
A. Durisinova and J. Diblik 123
The influence of small boron additions on the sintering behaviour of
cemented carbides
A. Micski and B. Uhrenius 127

Hard and binder phase substitution in wc-lOCo cemented carbides
G.S. Upadhyaya, S.K. Bhaumik and M.L. Vaidya 131

Structure and properties of WC hardmetals with alternate binders
E.S. Chernikova and A.V. Laptev 137

Compressibility of WC-Co powder mixtures
C. Colin, N. Favrot, F. Li, G. Barbier and F. Delannay 141

Processing and tribologic behaviour of functional gradient WC-Co cermets
N. Favrot, C. Colin, J. Besson, G. Barbier and F. Delannay 147

Extruder twisting processes for internal cooling channels in carbide rods
K. Friedrichs 153



XI

Several important features of structure development at various stages of
hardmetal production and their influence on the properties of sintered products
K.S. Cherniavsky 157

The effect of grain growth inhibitor on the densification of nanophase
tungsten carbide cobalt
B.K. Kim, G.H. Ha, J.H. Lee and W.J. Lee 161

(V,W)C-based hardmetal and its resistance to wear and erosion
S. Luyckx 169

Indentation fracture toughness of WC-Co cemented carbides
M. Szutkowska 173

Cobalt in hard metal
B.Clark 179

High temperature oxidation of hard alloy of TiC-Ni-Cr system in the temperature
range of 600-1200 °C
V.B. Voitovich, E.I. Golovko, V.A. Tsyban, R.F. Voitovich and
L.N. Beloborodov 187

TEM observation and EDX analysis of the surrounding structure in TiC, Ti(C,N)
based ceramic-metal
W. Xiong, Y. Zheng, X. Zhao, Z. Hu and K. Cui 191

Synthesis of the (W,Ti,Nb) (C,N) nitrocarbide
W. Missol, T. Karwata, H. Baildon and J. Bujok 195

Centrifugal atomizers of carbide composites for steam boilers and gas turbines
L. Valdma and T. Talving 199

Contribution to the existence of an ultrahard phase in the system TiC-Sc2OC
V. Brozek and V. Dufek 203

Fused tungsten carbide properties control in the course of its elaboration
R. Orban 207

Stable and metastable equilibrium phases in a W-C system
M.O. Cojocaru, E. Florian, C. Ghizdeanu and D. Cojocaru 211

The investigation of borocarbide method of obtaining of the TiB2 powder
Yu.V. Lewinsky and A.P. Petrov 215

Study of high-energy ball-milling and postannealing of B-W elemental powder
mixtures
M. Stubicar, A. Tonejc, N. Stubicar, K. Coric, C. Kosanovic and I. Jeren 219

Preparation and characterization of iron-iron boride cermets
A. Casagrande, G. Palombarini and G. Sambogna 223

Development of ternary boride base cermets
K.I. Takagi, M. Komai and S. Matsuo 227

Investigation of metal binders for diamond instruments, obtained through hot
pressing
D. Kolarov and M. Gencheva 235

Diamond thin films: role of the substrate for controlling the nucleation step
G. Demazeau, D. Michau and B. Tanguy 239

Sintered materials based on the hexagonal and cubic boron nitride
P. Georgeoni, E. Ganescu, M. Fecioru and V. Copaciu 247



XII

Sintered material which replaces the synthetic diamond used to rectify and to
profile the abrasive disk
D. Axinte, V. Munteanu, A. Epureanu and V. Paunoiu 251
Sintered composite material based on granit resisting to the long action of the acids
D. Axinte, V. Paunoiu, V. Munteanu and M. Anghel 255
Cubic boron nitride: a so-call "superhard materials" for many potential applications
G. Demazeau, V. Gonnet and L. Boutinaud-Vel 259
The diamond powder with metal-coating particles for diamond-metal
composites and tool
Yu.V. Naidich 267

Influence of metal addition methods on diamond compacts properties

L. Jaworska and T. Gibas 275

Powders

Preparation of finely divided metal powders from solutions
F. Fievet, J.-P. Lagier and M. Figlarz 281
Characterization and reactivity of a nitrogen atomized 304L stainless steel powder
P. Bracconi, G. Sornay-Gasc and A. Muggeo 291
Considerations about recycling of copper slurries
G. Ernszt and G. Petre 295
Microstructural aspects in high chromium white iron powders application
M. Sittner 299
Hydride-dehydride conversion of the compact Tî AL^V to PM powder
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