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Why Doping / Co-doping?

In- Acceptor doping, e.g.: Mn,05 > 2Mn7; 5, + Vi + 30%
fluen-
CeS . 17
Donor doping, e.g.: Nb,Os + PbO — 2Nby; 7, + Vp,
Domain walls Defect dipoles Schottky barriers
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Erdem, E. etal., IEEE Trans. Ultras. Ferroel. Freq. Control
E 55, 1061-1068 (2008)

Cao, W., Disorder and Strain-Induced Complexity in Funct.

Mater. Vol. 148, Ch. 7, 113-134 (Springer Berlin, 2012)
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What are Possible Applications?

! Piezoelectric flow meters ! Nano-positioning
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Compositions / Synthesis /
XRD Characterization
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SEM Investigation / Density

! More homogeneous size
distribution of doped BNKT10

! %TD increases with Cu-content

1004 . .

S Bl sNag 45K .05T10.005C U,V (0.005.1)O3
=)

E o8-

2 - |
‘»

[

(]

S 96 i}

S m

o

8 94 m "

=

0O 20 40 60 80 100
Cu to V co-dopant ratio

16/10/2014 | TU Darmstadt / Materials Science / Ceramics Group | Martin Blomker | 5



normalized strain / %o

polarization / uC/cm?

Excess Doping of BNKT20 and
BNKT25 with V,0.
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(Co)-doping V + Cu Overview
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High strain at MPB + some
tetragonal compositions
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(Co)-doping V + Cu Overview
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(Co)-doping BNKT10
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Hall, D. A. et
al., Journal of

Physics:
Condensed
Matter 10,
9129 (1998).
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Resonance Measurements

impedance (2) / Q
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Electron Paramagnetic Resonance
(Co-)doped BNKT10
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Electron Paramagnetic Resonance

(Co-)doped BNKT10
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X-band EPR of sintered samples

MB002 a e
MBR V:0, Cu:0

5 [MBO31 V:0.005, Cu:0

©

o

B |MBO32 V:0.003, Cu:0.002

Q

= |ME V:0.002, Cu:0.003

o

o [ME MB084 \\M///r V:0.001, Cu:0.004
MBO35 v V-0, Cu:0.005
MB112 ﬁ\\///’_ V:0, Cu:0.001

—

270 300 330 360 390 420

B/ mT

Cu0 = Cu'r; + Vs
{Vz Os = 2Vi; + Vg [ Vig K}
V,05 =3 2VE |

V incorporated
as V4

Cu-V-ratio
Influences V-
oXxidation state

16/10/2014 | TU Darmstadt / Materials Science / Ceramics Group | Martin Blémker | 12



Summary / Conclusions

Co-doping at rhombohedral site of MPB (BNKT10)

Butterfly-type strain curve, high Ky, P, P.,. Ec @and Ty,

Transducers, high power applications

Co-doping at MPB (BNKT?20) / excess doping

Polarization loop pinching, high S.,.,, low E_, relatively low T,

Actuator applications

Vanadium state V°*? / V4*; Cu?* at grain boundaries
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