VII

CONTENTS
Page
PREFACE
PART 1. SINTERING: THEORIES AND KINETICS
CONTEMPORARY DEVELOPMENT OF THE SCIENCE OF SINTERING tuiveeeeceeancccnncaas 1

M.M. Ristié

RECENT DEVELOPMENTS IN THE THEORETICAL ANALYSIS OF SOLID STATE SINTERING . 17
D.L. Johnson

LIQUID PHASE AND ACTIVATED SINTERING .euiveveevereeecoseccennsnsansscaonss 27
G. Petzow, W.A. Kaysser and M. Amtenbrink

STATISTICAL THEORY OF SINTERING AND MICROSTRUCTURE EVOLUTION ....evweeecn.. 37
G.C. Kuczynski

GENERAL ASPECTS FOR THE OPTIMIZATION OF PRESSING AND SINTERING CONDITIONS
OF COPPER COMPACTS tveeceeeoscovacansosasossssnsassssassosasssssacasacnnnne 45
H. Schreiner and R. Tusche

PERCOLATION THEORY APPROACH TO SINTERING +vvvvvnvereenonccceaaasoncoanoens 53
J. Kertész and T. Vicsek

KINETICS AND MECHANISM OF SINTERING OF COVALENT-IONIC COMPOUNDS .......... 61
P.S. Kisly and M.A. Kuzenkova

THE INFLUENCE OF PARTICLE SIZE ON INTERMEDIATE AND FINAL STAGES OF
MOLYBDENUM SINTERING e veeeecanonnneceasasasnanccenannsssannnnnnennennns 69
D. Uskokovié, B. Novakovié, V. Petrovié and M.M. Ristié

SURFACE ENERGY OF SILICATE MELTS AND ITS IMPORTANCE IN SINTERING
PROCESSES tvttitetneeneecessocscacsocecncnosoassosssconssscassccssnsascnsnasses 75
L. Zagar, 0.E. Klinger, W. Stumpfe and K. Ldwer

SOME MAGNETOLOGICAL INSIGHTS IN THE CONSOLIDATION OF METAL POWDERS ....... 85
D. DuZevié, A. Kirin and A. Bonefadid

GEOMETRIC AND STRUCTURAL ASPECTS OF SINTERING OF MODEL AND REAL SYSTEMS .. 91
P. Lanyi and W. Hermel

COMPARISON BETWEEN THEORY AND EXPERIMENT IN THE SINTERING OF UNDOPED

= 101
G. Tomandl and A. Stiegelschmitt

SINTERING OF MAGNESIUM-OXIDE OBTAINED FROM SEA WATER +vvuiveeeeveevnnencene 107
B. Petric, N. Petric, N. Bogdanovié and M. MiroSevié-Anzulovié

SINTERING AND DEVITRIFICATION OF SLIP-CAST FUSED SILICA v.eeeen. eeeceeseen 121
D. Kidevié and M. Gasié

HIGH-SENSITIVITY DILATOMETRIC SETUP FOR INVESTIGATION OF SINTERING OF
HIGH-MELTING COMPOUNDS IN CONTROLLED ATMOSPHERES ..veeeveurecececeennnanan 127
V.N. Klimenko, E.M. Petrova, and V.A. Masljuk



VI

CONTENTS
PART 2. SINTERING IN HETEROGENEOUS SYSTEMS
THE USE OF SOLID SOLUTION ADDITIVES IN SINTERING vevveeveevcconcncennens 135
R.J. Brook, S.P. Howlett and Su Xing Wu
REACTIVE SINTERING tuvuvecerennansasasesansoesescacesacacsseasnsescnsnnna 145
R.L. Coble
INVESTIGATION OF MgO DOPED Y—AlEO SINTERING eeeeecacecececnccanonnns 153
J. Katanié-Popovié, M. Gasié and D éiéevié
EFFECTS OF MAGNESIUM COMPOUND ADDITIVES ON SINTERING OF MAGNESIA ...... 159
K. Hamano, Z. Nakagawa and H. Watanabe
SINTERING KINETICS OF Al2O3 DOPED WITH Mng206 ......................... 165
G. Wrdblewska

THE INFLUENCE OF DOPES ON THE STABILITY OF GAMMA ALUMINA CATALYST
SUPPORTS 4eveveocccacscasascescnccessscaccsosessosssansscacsessasasnsnns 173
H. Schaper and L.L. van Reijen

INTERFACIAL SEGREGATION AND ENHANCED SINTERING PROCESSES cieeeeeveeceses 177
R.M. German

SINTERING OF SYNROC: CASE HISTORY FOR PHASE FORMATION AND DENSIFICATION
OF COMPLEX OXIDE SYSTEMS teveeesccccscccacacccscccscassccssccasassanssna 185
H. Palmour III and T.M. Hare

REACTIVE SINTERING IN THE BaO:Zr‘O2 1:1 SYSTEM teveecececveonccccasnonans 193
J. Brzezinska, K. Haberko, R. Pampuch

SHRINKAGE AND INITIAL GRAIN GROWTH IN BaTiO3 CERAMICS ‘eveneecccancnnan 203
H. Schmelz

SINTERING OF MULTIPHASE CERAMICS ...................................... 209

P. Reynen and A.C. Firatli

SINTERING OF BETA ALUMINA POWDERS OBTAINED BY SOL-GEL PROCESS .......... 219
PRELIMINARY STUDIES
A. Deptula, C. Majani, A. di Bartolomeo and M. Carewska

SINTERING OF Zr0,-Ca0 AND ZrO,-Y,0, POWDERS OBTAINED BY SOL-GEL PROCESS. 227
C. Majani, A. Deptula, M. Carewsﬁa, A. di Bartolomeo, R. Przytycka

REACTTONS AND SINTERING OF ZrO~-DOPED SPINEL «tueveveveceneennsnneencnns 239
J. Wallace, T. Kosmaé¢ and N. Cfaussen

THE INFLUENCE OF THE LIQUID PHASE AMOUNT ON THE DENSIFICATION OF

Si3Nu—BASE CERAMICS heeiieeecaaeencacecsacccaccoaascscsscssasasnnacnnna 245
S. Boskovié

SOME ASPECTS OF TRANSIENT LIQUID PHASE SINTERING .seeevececccececececccanas 251
S.J. Kiss, D. Cerovié and E. Kostid

THE GRAIN GROWTH IN ALUMINA DERIVED FROM GELS +i.ciiiieeecenccccaccncsns 257
Lj.M. Zivkovié and M.M. Ristié )
DIFFUSION PROCESSES IN SINTERING OF MULTICOMPONENT SYSTEMS .veeevecaccss 263

P.A. Vitiaz



CONTENTS

OBSERVATIONS ON DIMENSIONAL CHANGES DURING SINTERING OF Al-Cu-COMPACTS .
W. Kehl, and H. Fischmeister

INFLUENCE OF Ni-ADDITIONS ON GRAIN BOUNDARIES DURING SINTERING OF MO ...
W.A. Kaysser, M. Amtenbrink and G. Petzow

SINTERING IN THE NICKEL-ALUMINA SYSTEM tieveeeceveensscooccncasnaaacnones
I.P. Arsentjeva, D. Stefanovié, V. Mikijelj, M. Pavidevié and M.M.Ristid

EFFECT OF ALLOYING ADDITIONS ON SINTERING OF IRON - PHOSPHORUS
PREMIKES i eieteneenreeeneseeescecseseossonascencsaaaonsanansanannonnas
G.S. Upadhyaya and M. Hamiuddin

SINTERING OF CAST IRON SWARF POWDER AND Fe~Si-C MIXED POWDER ...........
Z. Hara, K. Akechi and K. Hanawa

REGULARTTIES IN FORMATION OF COMPOSITE MATERIALS BY IMPREGNATION OF
DISPERSIVE DIAMOND STRUCTURES WITH METAL MELTS vuveveveeencacnnenseaenns
Yu.V. Naidich, G.P. Volk, I.A. Lavrinenko

PART 3. SINTERING: MICROSTRUCTURAL ASPECTS

GRAIN GROWTH OF TUNGSTEN FIBERS IN A W-Ni COMPOSITE DURING SOLID AND
LIQUID PHASE SINTERING euveueeecestenossoanaccscncancasansasnnssannnans
L. Kozma and E.-Th. Henig

PARTICLE GROWTH BY COALESCENCE DURING LIQUID PHASE SINTERING OF Fe-Cu ..
W.A. Kaysser, S. Takajo and G. Petzow

GROWTH OF ISOLATED MACROPORES IN A SILICA CERAMIC veveuvereconacncncanann
D.D. Gramatikov, M.I. MiloSevski and M.M. Ristié

THE EFFECT OF MgO ON INTRAGRANULAR PORE ENTRAPPMENT IN SINTERED ALUMINIUM
O I E teeneneeeraeeeenseseaeneocaosecaoenannanancessoesncnssosconannnens
J.E. Burke and S. Prochazka

DEVELOPMENT OF THE MICROSTRUCTURE OF SEMICONDUCTING BaTiO3 CERAMICS ....
K. Lubitz

GRAIN GROWTH IN DOPED-UNDOPED CERAMIC BaTiO3 COUPLES tuveeveennncnnnaans
B. Hoffmann, D. Hennings and M. Klerk

GRAIN BOUNDARIES IN SINTERED CARBIDES teveceerennnnarnnennnneoeencannnes
R.A. Andrievsky

MICROSTRUCTURAL CHANGES AT GRAIN BOUNDARIES DURING SINTERING OF DOPED
BaTi0, CERAMICS WITH SMALL ADDITIONS OF TiOf seeeeueveeeesccncccooanaeas
M. Dréfenik, S. Pejovnik, L. Irmancénik, I. ﬁoénik and V. KraSevec

EPTTAXTAL GROWTH OF ZnO LAYERS - A NEW ASPECT IN HOMOJUNCTION MODELS
OF ZNnO VARISTORS «vvunveeeuesncoceaasoaanseeesasennseoanensssnononnnnnns
I. Baumgartner and R. Einzinger

METALLOGRAPHIC AND STRUCTURAL INVESTIGATIONS OF LEVITATION SPLAT
COOLED COBALT BASE COBALT- REFRACTORY CARBIDE ALLOYS “uevveevvnvnnennnns
D. Duzevié, A.M. Tonejc and V. KraSevec

IX

269

275

283

291

299

305

313

321

329

335

343

349

355

361

367

373



CONTENTS

.ON FORMATION -OF THE STRUCTURE OF SINTERED DISPERSION STRENGTHENED
MATERIALS 4iveeeecneossocossosscacesosetasassnssesescscssccanananansscs
I.M. Fedorchenko, I.I. Ivanova, A.N. Demldlk G.F. Sarjhan

COARSENING MECHANISM BETWEEN 800° AND 1400°C OF THORIUM OXIDE PARTICLES

DISPERSED IN A NICKEL-COBALT MATRIX veeeeveccccocsncscscnnas ceseescsces
M. Ghodsi and T. Beatse

PART 4. SINTERING: THE INFLUENCE OF POWDER CHARACTERISTICS, ATMOSPHERES

AND OTHER PARAMETERS

SINTERING ULTRA-DISPERSED METALLIC POWDERS s.eevecesccss ceesessescsssnns
V.V. Skorokhod

SINTERING BEHAVIOUR OF AN YTTRIA STABILIZED ZIRCONIA siuveveecvovcccans
L. del Olmo, P. Duran and C. Moure

THE SINTERING BEHAVIOUR OF AN ACTIVE PREMULLITE POWDER OBTAINED FROM
KANDITES tuoeeenieresennecaasseacaosacnsacosanncacasacansonssaansanccanns
J.S. Moya, F.J. Valle and S. de Aza

SYNTHESIS AND SINTERING OF ZIRCONIA FINE POWDERS BY HYDROTHERMAL
REACTIONS FROM ZIRCONIUM METAL AND HIGH-TEMPERATURE HIGH-PRESSURE
SOLUTIONS eieennennenn Seccsesssicenssessatesetaestensasesasatesatassanns
M. Yoshimura and S. Somiya

INFLUENCE OF POWDER CHARACTERISTICS ON THE SINTERING OF LEAD ZIRCONATE
TITANATE POWDERS 4 iuveureeaiecnoccesasceccasconcssccasanssoocsacansacas
R. Lal and P. Ramakrishnan

THE EFFECTS OF PRESSING PROCESS ON SINTERING PROCESS AND FINAL COMPACT
PROPERTIES vieereeeecscecacecacasasoasncnns Cevecosscsssecsccasesssnanoan
D.C. Stefanovié and M.M. Rlstlc

GRAIN AND PORE GROWTH DURING THE SINTERING OF MgO AT DIFFERENT WATER
VAPOR PARTIAL PRESSURES t.iceieeeececenancscecaosncsocsaaccnoasncancnns
J.A. Varela and 0.J. Whittemore

THE INVESTIGATION OF SINTERING PROCESS AND THE STRENGTH OF SKELETON
CERAMICS veveeevnecacnesoeceseaacasesasoasascasoeacaacsonnsascasaananns
Yu.L. Krasulin, A.B. Ivanov, V.N. Timofeev

CHANGES IN DISLOCATION AND ELECTRONIC STRUCTURE DURING COPPER CONSO-

LIDATION 4 v eeeacsoanececeoeeoennseannnesassnnnssasasssssocenassaonnns
M.I. MiloSevski, D. Stefanovié and M.M. Ristié

PART 5. SINTERING AND PROPERTIES OF SINTERED MATERIALS

MECHANICAL AND ELECTRICAL PROPERTIES OF FAST FIRED PORCELAIN (2 HOURS,
1300 ) Cetercsessascenans
H. Mortel

SINTERING OF PARTIALLY éTABILIZED ZIRCONIA
B. Pavlovski and L. Ilievska

............................

379

387

395

Lol

4o9

LAl

423

431

439

Luy

453

463

471



CONTENTS

COMPUTER SIMULATION OF GEOMETRY CHANGE DURING LIQUID PHASE SINTERING ..
Z.S. Nikolié and M.M. Ristié

SINTERING OF CALCIUMPHOSPHATE CERAMICS FOR BIOMEDICAL PURPOSES ........
K. de Groot

THE PREPARATION OF FINE GRAINED THERMOELECTRIC ALLOYS BY VACUUM HOT
PRESSING 4 cvecesessescassascsssoasoaassasanssassacsoasaasscasaosnssnses
D.M. Rowe

THE INFLUENCE OF STRUCTURE PARAMETERS ON STRENGTH AND FRACTURE TOUGHNESS

OF BRITTLE COVALENT CRYSTALS AND CORRESPONDING SINTERED MATERTALS .....
V.I. Trefilov, M.M. Ristié, Ju.V. Milman, D.P. Uskokovié, I.V. Gridneva

THE INFLUENCE OF GROWTH CONDITIONS ON STRAINS IN YAG CRYSTALS ......c...
A. Vallié, R. Roknié and S. Nikolid

THE INFLUENCE OF TITANIUM CARBIDE AND BONDING PHASE COMPOSITION ON THE
PROPERTIES OF TITANIUM CARBIDE-STEEL CERMETS ....ce... Ceeseencsccanns ..
S.S. Kiparisov, Z.D. Khocholava, V.K. Narva

EFFECTS OF COLD ROLLING AND ANNEALING ON THE MECHANICAL PROPERTIES OF
9OW-TNi~3Fe HEAVY ALLOYS tuieerenreesvsenssssscesasocasasnassscscnananen
M. Yodogawa

THE EFFECT OF THERMAL TREATMENT ON MICROSTRUCTURE OF NICKEL BASE PM
SUPERALLOYS teriineenreoeeeeeenoccnensacsnesoacossassacsncassonsanoonn
M. Mitkov, M. Gligié and Dj. Nikovié

INFLUENCE OF SINTERING TEMPERATURE OF WMn LAYER ON STRUCTURE AND
STRENGTH PROPERTIES OF CERAMIC-TO-METAL SEALS .ieiiececacscssnncascanes
A.J. Grodzinski

THE THERMINAL LAYERS IN THE "CERAMICS-METAL" JOINTS AFTER SINTERING ...
W. Wlosinski

PROPERTIES OF MoMn LAYERS SINTERED ON CORUNDUM CERAMICS 4eeeveeecccocces
W. Olesinska

THE EFFECT OF RHENIUM ON THE PROPERTIES AND STRUCTURE OF SINTERED

TUNGSTEN-RHENTUM MATERTALS tievurevecesanecosasnssacancscnssccssncasanns
S. Stolarz, K. Wojtasik and M. Wojtasik

PART 6. SINTERING: SPECIAL TECHNIQUES

SOME ASPECTS OF POWDER AND COMPOSITE MATERIALS DEFORMATION THEORY AS A
BASIS FOR IMPROVING COMPACTING AND SINTERING PROCESSES ..... veeesseanea
S.S. Kiparisov and V.E. Perelman ’

ULTRA-RAPID SINTERING OF CERAMICS teveeececencsoasacasacacannanancanans
D.L. Johnson and J.S. Kim

EXAMINATION OF THE DENSIFICATION PROCESSES AND THE STRUCTURE FORMATION
IN SHORT-TIME SINTERING OF CEMENTED CARBIDES seveevecveccecassa ceeees .o
W. Hermel, R. Krumphold, G. Leitner, S. Siegel and K. Voigt

XI

477

483

487

ug7

505

511

519

527

533

539

545

551

561

573

579



XII

CONTENTS
HOT PRESSING DILATOMETRY IN THE STUDY OF SINTERING MECHANISMS ......... 585
R.J. Brook, E. Gilbart, D. Hind and J. Vieira
HOT-PRESSED OXYNITRIDES IN THE SYSTEM AlN—A1203 ....................... 591
T. Sakai
HOT PRESSING AND PROPERTIES OF DIFFERENT Si3Nu QUALITIES veveennenn vee. 597
G. Grathwohl, S.B. Hanna and F. Thimmler
FABRICATION OF NON-OXIDE CERAMICS BY HOT ISOSTATIC PRESSING seeeeevvess 605
T. Yamada, M. Shimada and M. Koizumi
RECENT TRENDS IN UNDERSTANDING DYNAMIC COMPACTION OF POWDERS ...eveves. 611

H. Palmour III , V.D. Linse and R.M. Spriggs

THE KINETICS OF DENSIFICATION OF BINARY TITANIUM~CHROMIUM DIBORIDE
WITH COPPER-NICKEL BINDER wuiveeviececnconsococanscsacoassccaasaonnonnos
M.S. Koval’chenko and L.F. Ochkas

FORMATION OF PROPERTIES OF POWDERED CARBIDE STEELS UNDER QUASI-
TSOSTATIC PRESSING eeeeececuanseceseescscasnescanecncnnns Ceeecenenanaenn
V.M. Gorokhov, M.M. Dechko, E.A. Doroshkevich and 0.V. Roman

THE APPLICATION OF THE PROGRAM FOR AUTOMATIC ACQUISITION AND CHARACTERI-
ZATION OF X-~RAY EMISSION SPECTRA OF SOME LIGHT ELEMENTS ccceceeceeceenn
I. Grzetié, D. Golijanin and M.K. Pavidevid

THE INFLUENCE OF ENGLISH TERMINOLOGY USED IN POWDER METALLURGY ON TERMS
FORMATION IN THE SAME FIELD, EXPRESSED IN OTHER LANGUAGES ...ciceveen..
S.M. Radié

PART 7. PANEL DISCUSSION ON THE RELEVANCE OF THEORETICAL APPROACHES TO
PRACTICAL SYSTEMS

ON THE RELEVANCE OF THEORETICAL APPROACHES TO PRACTICAL PROBLEMS
(TheSeS fOr DiSCUSSION) . weueeereeeteeenaaeoacsnsconconoocesasassoonsnns
D. Kolar

AUthOY TNAEX tveeeeserreracsecssosssassssessonsssascasessscassasasssnnsss

SUDJECE TNAEK svveerecsnaseeentcsescssasscasscsaassssacsasaassacansansse

619

625

631

637

543

649

652



