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FIG. 9A

Relation between subphase rate and relative permittivity €33'/€,
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FIG. 9B

Relation between subphase rate and piezoelectric constant d33
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FIG. 9C

Relation between subphase rate and electromechanical coupling coefficient kr
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FIG. 10
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FIG. 11A
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FIG. 11B
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FIG. 12C
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FIG. 13

Evaluation result on insulation properties

17120

Subphase ds3 Polarization condition (polarization time: 30 min.)
Sample rate
(Vol%) (pCIN) 25°C_7kVIimm | 40°C_7kV/mm | 80°C_9kV/mm
S01(%) 0 90 NG NG NG
S03 0.44 61 OK OK NG
S06 1.33 298 OK OK OK
S08 1.90 245 OK OK OK

Direct voltage was placed and a breakage state of element was evaluated.

(*) indicates a comparative example.

FIG. 14

Evaluation on high-temperature endurance

Sample ds3(pC/N) Degradation
Initial After aging rate (%)
S01() %0 50 333
S22 274 264 -3.6

Piezoelectric properties after aging at 200%°C for 10 h were compared.

(*) indicates a comparative example.

FIG. 15

Result on thermal cycle test

ds3(pC/N)
Sample — ;
Initial After thermal cycle | Degradation rate (%)
S02(*) 95 63 -66
S129 280 276 -1.4
S130 285 279 -2.1
S131 310 299 -3.5

(*) indicates a comparative example.
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FIG. 16A
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FIG. 16B
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FIG. 17

das /pCIN
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Relation between coefficient e of first crystal phase
(mother phase) and piezoelectric constant d33

Coefficient e
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