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Table 1. Lead-Free QX M2j2l xjZ0) EM o0k

Composition e /oo Qm d(PCN) | dar(pCN) Kaa(%) ko(%) Te(C)

PZT PZT 1500 80-2000 300 -100 60 50 300
BiNa)TiOs BNT” 600 500 120 40 45 25 260
sBT® 150 >2000 2 3 2 3 550

Bi layer NCBT" 150 15 2 15 2 >500
NeBT@F®, 166%) 150 - 40 2 40 2 >500

NaK)ONbOs KNN" 400 500 120 40 40 30 350
Timgsten Bronze sN” 500 . 120 - 30 - 250
Others BT 1100 700 130 | 40 45 20 100

(1) BNT: (Bil/z Nam)TiOg, SBT: SrBi4T14015, NCBT: (NamBim)ogsCao_o5Bi4Ti40|5, KNN: (K]QNH]/Z)NbO}, SBN: (SI‘,Ba)Nb20(,, BT: BaT103
(2) HF: Hot Forging method, TGG: Templated grain grouth method (See Chapter 4)
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Table 2. Lead-Free

OFE Mlpjal MjEel HE 2N

Composition Miling Condion | Calcination Condiion |  Sintering Condition Poling Condition
4 - 16h . o
PZT PZT in Alcohol SQI?ICA’;}’ 1200 ifh 3 %fgm
(or Water) n
. 4 - 16h 800°C, 2h 1150C, 2h 4 - 10kV/mm
BINTIO; BNT in Alcohol in Air in Air 150C
. 4 - 16h 800, 2h 1150C, 2h 7 - 10 kV/mm
Biclayer SBT in Aleohol in Air in Air 150°C
4 - 16h 900°C, 3h 1150°C, 2h 3 - 5kV/mm
(NaK)NbO3 KAN in Alcohol in Air in Air 150C
4 - 16h 1000C, 3h 1250°C, 3h 5 - 8kV/mm
Tungsten Bronze SBN in Alcobol in Air in Air 150C
4 - 16h . 5
Others BT in Alcohol ]0(.)0(:'. 3 13(.)0 C’. Gl 3kV/mm, 80C
in Air in Air
(or Water)
Table 3. Bi;TisO2 A2t ZO| HE=ZA 1 EAM
Process Property
Powder preperation A T
Pressing ! Sintering Pr{uClem?)
Conventional Conventinal Conventional Conventional 10 (random)
(1) Molten-salt . . 25 (parallel)
TGG synthesize Tape Casting Conventional 2 (perpendicular)
by Molten-salt § . Sintering 37 (parallel)
HE synthesize Conventional Under Pressing 3 (perpendicular)

(1) & H. Hong, et al, J. Am. bmn Soc. 83 {I] (2000) p113
(2) T. Takenaka and K. Sakata, Jpn. J. Appl. Phys., 19 [1] (1980) p31
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