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Effect of La and Cr Doping on Tunable Properties of Barium
Strontium Titanate Ceramics
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(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To meet the requirements of tunable microwave devices for high dielectric tunability
and low dielectric loss, (Bao, 575 Sto. 395 )1—0.005 Lo 005 Th1—. Cr, O3 (x=0.3%, 0.5%, 0.7%, 1.0%)
ceramics with excellent tunable performance were designed and prepared using the conventional
solid-state reaction method. Donor dopant L.a was added to replace Ba/Sr to improve the dielectric
tunability while acceptor dopant Cr was introduced to replace Ti to reduce the dielectric loss. The
effect of LLa/Cr doping ratio on the microstructure and electrical properties of BST ceramics was
investigated. The experimental results showed that with an increase in the acceptor dopant con-
tent, both the grain size and relative density exhibited an initial increase followed by a subsequent
decrease. It can be concluded that a suitable doping ratio could be benifited dense microstructure.
The optimal tunable properties were observed at Cr*" mole fraction of 0. 7%, yielding a high die-
lectric tunability of 83.6%, a reduced dielectric loss of 0.004 1, and a figure of merit of 204. In
this case, the breakdown strength reached 14 kV/mm. The research findings could provide guar-
antees for the working stability of materials under high applied electric field.
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