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Electrical and Magnetical Characteristics for PZT/Ferrite Ceramics
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Abstract - This thesis deal with ferroelectric and ferromagnetic materials. PZT/Ferrite ceramics were made by the
making process using PZT powder and garnet ferrite powder. PZT and ferrite are mixed as much 90%-10%, 50%-50%,
and so on. After making samples, we are polishing samples until thickness is 0.1~0.2mm. We measured all kinds of
samples in room temperature and applied magnetic field from -4500 to 4500 Oersted and conducted test of magnetical
and electrical measurement using VSM and 1pC resolution electrometer calibrated with RT66A pulsed tester. From this
measurement, we can calculate tunability of these samples using C value obtained from P-E loop. As a result, it was
able to measure magnetic characteristic when two matter had each other component ratio , and it was composed.
However, it confirmed the possibility that was able to have ferroelectric characteristic with you in PZT 90% and ferrite
10%. Therefore, If this thing comes for PZT 50% and ferrite 50% have ferroelectric characteristic as him in a compound
sample ore, can use this in an oscillator, supersonic waves detector in addition to a piezoelectric element. It may
contribute to multipurpose of an element and demands such as a miniaturization of equipment, efficiency, reduce of a

price which can use a characteristic of two components.

Key Words : PZT(PblZr,Ti]O3), VSM(Vibrating Sample Magnetometer), 4TMs(Saturation Magnetization, ¥ 3}2}3}),
P:(Remanent polarization, Z&% =), Ec(Coercive electric field, &4 714)
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Fig. 1 The sintered temperature and time of specimen
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Fig. 2 The making process of specimen
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Fig. 3 The VSM data of the Ferrite 100% specimen
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Fig. 4 The VSM data of the PZT 30% and Ferrite
70% specimen
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Fig. 5 The VSM data of the PZT 50% and Ferrite
50% specimen
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Fig. 6 The VSM data of the PZT 70% and Ferrite
30% specimen
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Fig. 7 The VSM data of the PZT 90% and Ferrite
10% specimen
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Tabie 1 The susceptibility and permeability of each specimen

x ]
Sample bt | pate]| | paale
ferrite 100% 113 | 415 | 1519 | 53.15
PZT 30%/ferrite 70%| 032 | 041 | 502 6.15
PZT 50%/ferrite 50% | 0.15 | 0.19 | 299 3.26
PZT 70%/ferrite 30% | 0.05 | 0.06 162 1.75
PZT 90%/ferrite 10% | 0.016 | 0019 | 120 1.23
32 H7IH 4 £4
VSMEE ¥ Age] 13¢ 23 9 1r® 54 23
& &Yt PZT/Ferrited) P-E 3 28gA 2~ 24 242 9
2 H2¥ RT66AZ BAE 1pC AY EAAE ol &5k

Polarization(uCrcrt)
Capacttance(u en?)

-60 -l’ﬂ -Zlu a 2’[! 40 60
Electrical field(kV/car )

a3 8 PZT 100% Alzof theh P-E Loop

Fig. 8 The P-E Loop of the PZT 100% specimen

a9 82 PZT 100% A& AA dgd £5& D=z
el e, AFE F(remanent polarization, Pr)3 32 7]
H(coercive electric field, Ec)gt2 54.88(uC/cr) 2 9.50(kV/cm)
2 Jehdth bulkA]H —‘,:—7/112 ZA s ge AAA AFH

TFLE AobAL obge) FAGE BaFA) UL, tands
A 9. o3 —‘,:—r;ﬂﬂ)\ 1 o3k AlHMol Tl¥ stress =7}

b 234e dste] Belain gon ArEn.

| PZT90% + Ferrite10% |

Thick.~ D.1Gm™)
Pre 2o i)
e = 1. MKVION)

Polarzation(uCion)

Capaciance(uFrenh

Electrical field(k Vo m )

33 9 PZT 90%2 H2lolE 10% Al=o CiEt P-E Loop
Fig. 9 The P-E Loop of the PZT 90% and Ferrite 10%
specimen
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