
Contents

LIST OF CONTRIBUTORS  xi
FOREWORD  xiii
PREFACE  xvii
CONTENTS OF PREVIOUS VOLUMES  xviii

Powder Preparation Processes

J. L. Pentecost

I. Introduction  1
II. Size Reduction Processes  2

III. Particle Growth Processes  7
IV. Cryochemical or Freeze Drying  10
V. Vapor Phase and Vaporization Processes  13

VI. Summary  13
References  13

Milling

C. Greskovich

I. Introduction  15
II. Comminution Theory  16

III. Some Types of Milling Equipment  19
References  33

Characterization of Ceramic Powders

R. Nathan Katz

I. Introduction  35
II. Chemical and Crystallographic Characterization  36

III. Characterization of Powder Morphology  42



IV. Bulk Properties  47
V. Summary  48

References  48

Effects of Powder Characteristics

Y. S. Kim

I. Introduction  51
II. Powder Properties and Characteristics  53

III. Effect of Powder Characteristics on Composition, Ball-Milling, Calcining, 
and Sintering  58

IV. Summary  66
References  67

Dry Pressing

James S. Reed and Robert B. Runk

I. Introduction  71
II. Process Variables  72

III. Compaction Behavior  81
IV. Die Wall Effects on Compaction  86
V. Control of Defects in Compacts  89

VI. Simplified Pressing Program  92
References  92

Hot Pressing

M. H. Leipold

I. Introduction  95
II. Uniaxial Hot Pressing  97

III. Hot Isostatic Pressing  128
IV. Other Hot Pressing Methods  130

References  132

Isostatic Pressing

G. F. Austin and G. D. McTaggart

I. Introduction  135
II. Presses  137

III. Pressure-Generating Systems  141



IV. Equipment Selection  143
V. Parameter Considerations  144

VI. Operation  149
VII. Conclusion  151

References  151

Slip Casting

Robert E. Cowan

I. Basic Slip Casting Process  154
II. Theories of Slip Casting  155

III. Molds  158
IV. Constituents of Slips  159
V. Novel Casting Processes  163

VI. Slip Casting Oxides  164
VII. Slip Casting Fluorides  166

VIII. Slip Casting Metals  167
IX. Slip Casting Intermetallic Compounds  168
X. Slip Casting Cermets  168

XI. Summary  168
References  169

Doctor-Blade Process

J. C. Williams

I. Introduction  173
II. Slurry Formation  176

III. Sheet Casting  183
IV. Forming  186
V. Firing  190

VI. Preferred Orientation  194
VII. Laminated Structures  196

References  197

Firing

Thomas Reynolds III

I. Introduction  199
II. Compound Formation  200

III. Powder for Pressing  205
IV. Sintering  205



V. Hot Pressing  212
VI. Summary  214

References  215

Ceramic Machining and Surface Finishing

Paul F. Becher

I. Grinding  217
II. Mechanical Polishing  220

III. Nonabrasive Finishing  221
IV. Surface Topography  221
V. Influence of Surface Finishing on Properties  222

VI. Summary  224
References  225

Surface Treatments

Minoru Tomozawa

I. Chemical Strengthening  227
II. Surface Coating  234

References  238

Mechanical Behavior

R. Nathan Katz and E. M. Lenoe

I. Introduction  241
II. Volume and Surface Finish Effects  242

III. Elastic Modulus  245
IV. Hardness  246
V. Tensile Strength  248

VI. Other Stress States  253
VII. Shock Effects  254

VIII. Fatigue of Ceramics  257
IX. Time-Dependent Properties  259
X. Fracture Energy  261

References  262



Methods of Measuring Surface Texture

W. C. Lo

I. Introduction  265
II. Methods  268

III. Summary  292
References  292

Crystal Growth

Chandra P. Khattak

I. Introduction  295
II. Crystal Growth by the Vapor-Solid Process  296

III. Crystal Growth by the Liquid-Solid Process  297
IV. Crystal Growth by the Solid-Solid Process  302

References  303

Controlled Solidification in Ceramic Eutectic Systems

Kedar P. Gupta

I. Introduction  305
II. Experimental Details  306

III. Heat Transfer in the Solidifying Ingot  310
IV. Eutectic Microstructures  312
V. Eutectic System, BaNb2O6/SrNb2O6  317

References  328

Controlled Grain Growth

R. J. Brook

I. Introduction  331
II. Normal Grain Growth Kinetics  339

III. Abnormal Grain Growth  349
IV. Direct Control of Grain Growth  352
V. Avoidance of Grain Growth  360

VI. Conclusions  362
References  362

SUBJECT INDEX  365


