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SUMMARY 
E.V.Chayka «Deformation process investigation of fine oxide powders by 

cold isostatic pressing for high-strength ceramics fabrication». - Manuscript. 
Thesis submitted for degree of Candidate of Technical Sciences under spe-

ciality 05.03.05 - Pressure Treatment Processes and Machines. - Donetsk National 
Technical University, Donetsk, 2005. 

The work is devoted to an important problem of forming green compacts 
with the microstructure ensuring sintering of high-performance structural ceram-
ics from granulated ultra-fine oxide powders. Solution of this problem starts from 
studying the powder densification at cold isostatic pressing (CIP). Effects of pow-
der characteristics on CIP parameters and performance of both green compacts 
and sintered ceramics are determined. It is shown that the high-performance struc-
tural ceramics can be obtained only from homogeneous compacts with the micro-
structure consisting of crystalline particles. A method is developed to evaluate the 
best CIP pressure forming such microstructure. 

Densification of a powder material in the vicinity of large intergranular 
pore has been simulated using a mathematical model. Mechanisms of the process 
were examined and suggestions were formulated as for optimization of powders 
performance. 

A flow chart of ceramics production was constructed taking into account 
possible variations in initial powders performance. Structural ceramic prototypes 
were manufactured from partially stabilized zirconia. High in-field performance 
of these prototypes was demonstrated. 

Key words: cold isostatic pressing, ceramic powders, oxide ceramics, po-
rosity, compacting, toughness requirement. 


