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Sketch map of a cylindrical shock wave device
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Fig. 2 XRD patterns of powders synthesized by shock wave within different regions inside the cylindrical tube
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Study on the Mechanism of PZT95/5 Powder Synthesis by Shock Waves
WANG Jun-Xia', YANG Shi-Yuan'?,HE Hong-Liang”, WANG Jin'

(1. School of Material Science and Engineering » Southwest University
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Abstract: A cylinder shock-wave recycling device was used,and via impacting effects of explosive shock
waves, PZT95/5 powders were synthesized from a mixture of Pb, O;,ZrO, ,and TiO, oxides. Based on
the XRD analyses of recovered powders and shock wave theory,the synthesis mechanism and process
of PZT powders are discussed from the experimental and theoretical facets. The results show that PZT
synthesis and Pb; O, decomposition happened simultaneously,because of the shock-wave particularity,
the system temperature and pressure could simultaneously satisfy the thermodynamics conditions of
Pb; O, decomposition and PZT synthesizing reactions. Thus once PbO formed by decomposing Pb; 0O, ,
PbO would react immediately with ZrO; and TiO; oxide compounds to produce PZT. And the reaction
of shock-synthesizing PZT powders belonged to the special solid phase reaction,in which the diffusion
velocity and reaction speed were enhanced greatly.
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