TRS PIEZOELECTRIC SINGLE CRYSTALS FULL MATRIX

MEASURED AND DERIVED ELASTIC COMPLIANCE CONSTANTS, S;; (102 m?/N), AND ELASTIC STIFFNESS CONSTANTS,
c;; (10 N/m?)

TRS X2B (L) 416 | -16.0 | -22.0 | 46.2 | 146 | 140 | 322 | -254 | -32 | 9.0 |13.0 | 140
TRS X2B (H) 499 | -165 | -299 | 623 | 153|106 | 359 | -30.5 | -27 | 94 |13.2 106
TRS X4B (L) 423 | -24.7 | -184 | 473 | 151|333 | 351 | -31.9 | -21 | 10.2 | 143 | 33.3
TRS X4B (H) 543 | -82.0 | -25.7 | 68.0 | 15.0 | 34.7 | 454 | -409 | -3.0 | 101 | 143 347
TRS X6B (L) 438 | -25.0 | -19.7 | 49.7 | 143|282 | 365 | -32.2 | -26 | 9.9 13 | 28.2
TRS X6B (H) 646 | -40.9  -27.0 | 69.4 | 146 | 30.7 | 545 | -509 | -23 | 8.8 13 | 30.7

TRS X2B (L) 114 | 9.7 | 100 | 117 | 68 | 72 | 121 | 104 | 81 | 169 | 7.7 | 7.2
TRS X2B (H) 114 | 99 | 102 | 114 ' 65 | 94 | 121 | 106 | 82 | 170 | 76 | 94
TRS X4B (L) 163 | 147 | 121 | 115 66 | 30 | 172 | 157 | 100 | 164 | 7.0 | 3.0
TRS X4B (H) 178 | 166 | 130 | 113 | 66 | 29 | 188 | 176 | 10.7 | 162 | 7.0 | 29
TRS X6B (L) 16.1 | 146 | 122 | 116 | 69 | 35 | 171 | 157 | 99 | 164 | 7.7 | 35
TRS X6B (H) 190 | 180 | 144 | 126 | 68 | 3.2 | 201 | 19.2 | 118 | 187 | 7.7 | 3.2

Piezoelectric Coefficients, dij (0C/N), ejj (C/m?), gij (10-3Vm/N), hjj (108v/m), and Electromechanical Coupling Factors,
Kij,

Material d33 d31 d15 €33 €31 €15
TRS X2B (L) | 1270 | -639 | 161 20.3|-7.6 | 11.0
TRS X2B (H) | 1645 | -847 | 193 196 | -7.1 | 12.6
TRS X4B (L) | 1125 | -496 | 94 178 | -7.7 | 6.2
TRS X4B (H) | 1560 | -612 | 92 170 | -7.8 | 6.1
TRS X6B (L) | 1329 | -568 | 160 195]-9.1 | 11.2
TRS X6B (H) | 1795 | -733 | 156 19.3 | -8.4 | 10.7

Material O3 | Ga  Ois
TRS X2B (L) | 29.3 | -14.8 | 10.0 258 | 96 | 9.1

TRS X2B (H) | 32.2 | -16.6 | 10.8 284 | -10.3 | 11.7
TRS X4B (L) | 33.0 | -145 | 8.1 274 | -118 | 7.3

TRS X4B (H) | 37.1 | -145 | 85 28.7 | -13.2 | 7.7
TRS X6B (L) | 30.0 | -12.8 | 8.3 2435 | -11.4 | 85
TRS X6B (H) | 33.7 | -13.8 | 9.8 3119 | -13.2 | 9.8

Material kss | ka  kis ki Ka (45°) |
TRS X2B (L) | 0.90 | 0.48 | 0.33 0.56 0.74
TRS X2B (H) | 0.92 | 0.53 | 0.37 0.57 0.78
TRS X4B (L) | 0.89 | 0.41 | 0.23 0.55 0.73
TRS X4B (H) | 0.92 | 040 0.23 | 055 0.77
TRS X6B (L) | 0.90 | 0.41 | 031 | 054 | 0.72
TRS X6B (H) | 0.93 | 0.40 | 0.33 0.57 0.82




Dielectric Constants, &ij (o), and Dielectric Impermeability Constants, 8 (10**/go)

Material ‘ ‘

TRS X2B (L) | 4888 | 1811 | 889 | 1363 | 2.0 | 55 | 11.2| 7.3
TRS X2B (H) | 5775 | 2011 | 778 | 1211 | 1.7 | 49 | 128 | 8.2
TRS X4B (L) | 3856 | 1305 | 733 | 965 | 54 | 39 | 25 | 5.1
TRS X4B (H) | 4750 | 1215 | 669 | 902 | 59 | 3.1 | 23 | 5.2
TRS X6B (L) | 5009 | 2169 | 906 | 1483 | 2.0 | 46 | 11.0]| 6.7
TRS X6B (H) | 6016 | 1753 | 700 | 1231 | 1.6 | 5.7 | 142 81

Phase transition temperatures (°C) and Coercive fields (k\V/cm)

Material

TRSX2B 8.16 120-145 | 85-98 | 1.9-2.5
TRS X4B 8.21 150-200 | 105-130 | 4.5-6.0
TRS X6B* 8.22 140-190 | 80-100 | 4.5-6.0

(* Tc, Tt and Ec are Preliminary data)

Notes:
“L” means the samples taken from near low PT% end of the crystal
“H” means the samples taken from near high PT% end of the crystal



