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Crystallographically engineered Relaxor-PT single crystals,

SSCG Single Crystals; Wedges; 1-3 Composites; SFC

SSCG Single Crystal

specifically PMN-PT and PZN-PT, offer much higher piezoelectric

and electromechanical coupling coefficients (d3; > 1,500 pC/N, ki3 >
0.9), when compared to PZT ceramics. Therefore, the high Flexible SFC
performance piezoelectric single crystals have been expected to
replace polycrystalline PZT ceramics in many application fields such

as ultrasound transducers (medical and NDA), SONAR transducer,

piezoelectric actuators, piezoelectric sensors, ultrasonic motors and
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Korea) has developed the solid-state single crystal growth (SSCG) technique for fabricating the high performance “lead (Pb)-based”

piezoelectric energy harvesting, etc. Ceracomp Co., Ltd. (South

piezoelectric single crystals such as PMN-PT and PMN-PZT. Since the SSCG process is quite simple and similar to conventional
sintering process, compared to conventional single crystal growth methods such as flux and Bridgman methods, it is very
cost-effective and suitable to mass production. And recently the SSCG method was successfully applied to growth of “lead
(Pb)-free” piezoelectric single crystals of high electromechanical coupling coefficients (k33 > 0.85). In this presentation the recent
progress on development and application of piezoelectric single crystals (“lead-based” as well as “lead-free”) using the

“cost-effective” SSCG process will be reviewed.
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High Performance Ferroelectric and Piezoelectric Single Crystals
(BaTiO;, (Ba,Sr)TiO;, Ba(Zr,Ti)O;, PMN-PT and PMN-PZT)

Ceracomp Co. Ltd. announces the release of piezoelectric PMN-PT and PMN-PZT single
crystals, which are fabricated by the cost-effective solid-state crystal growth (SSCG) method.
Their excellent dielectric and piezoelectric properties make them the best candidates for
sensors, transducers, actuators, energy harvesters, and single crystal-epoxy composites.

PMN-PT and PMN-PZT single crystals are available with lateral dimensions up to 60 mm.
High T PMN-PZT single crystals (T->200°C) are also available by request.

Single Crystal Wafer “1-3" Composite “Flexible” Macro Fiber Composite
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Typical Properties of (001) PMN-29PT and PMN-PZT (CPSC[T.]-[Tg:l; HPSC[T]-[Tx{])

PMN- CPSC CPSC CPSC HPSC HPSC
29PT 160-95 180-120 | 200-145 | 180-120 | 200-145
Dielectric Constant [e33"/£0] 5,500 7,000 6,000 4,500 4,000 3,500
Dielectric Loss [tand, %] <10 <10 <10 <10 <05 <05
Curie Temperature [T¢, °C] 130 160 180 200 180 200
R-T Transition Temp. [Trr, °C] 90 95 120 145 120 145
EM Coupling Factor [kas] 0.90 0.93 0.93 0.92 0.9 0.9
Piezoelectric Const. [d33, pC/N] 1,500 2,000 1,850 1,500 1,300 1,100
EM Coupling Factor [ks2] - (011) 0.87 0.91 0.90 0.90 0.88 0.86
Piezo. Const. [d32, pC/N] - (011) -1,350 -1,850 -1,650 -1,400 -1,200 -900
Coercive Electric Field [Ec, kV/cm] 2.5 4 4 5 5 6
Mechanical Quality Factor [Qm] 100 100 100 100 > 500 > 1,000

Please visit “www.ceracomp.com”.



