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Abstract: Theoretical approaches (such as macroscopic thermodynamics phenomenological approach,
microscopic transverse field Ising model and first-principles calculation) in dealing with size effect and
predicts on critical size of ferroelectric phase transition are reviewed from two aspects, ferroelectric film
and ferroelectric grain, respectively. Critical sizes of some ferroelectrics observed in experiments are
summarized from 1950s. Some size effects of ferroelectric ceramics are introduced simply. Ferroelectric
phase transitions of ferroelectric nanowires reported recently are narrated too. Finally, some problems

in researching progress are pointed out.
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Table 1 Critical thicknesses of several ferroelectric films

Materials BaTi03 Pb(Zro,zTio,g)Og Pb(ZI‘o,25Tio,75)O3 Pb(Zr0,53Tio,47)O3 PbTiOg BaTi03
Lc/nm 12 4 <10 16 0.8 2-10
Ref. [13] [14] [15] [16] (17] 18]
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electric particle with a second-order phase transition
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Table 2 Critical sizes of BaTiOs grains
Materials BaTiOs3 BaTiOs3 BaTiOs3 BaTiOs3 BaTiOsz BaTiOsz BaTiOz BaTiOz BaTiOz BaTiOs
dc/nm <20 5 120 100-200 <25 90 49 30 54 10
Ref. [23] [24] [25] [26] [27] [28] [29] [30] [31] [32]
% 3 BaTiO3 ., SrBixTax0Oy, BisTizO:12 ., KH>PO. #1 PbTiO3s Wl&E5Ft R~F
Table 3 Critical sizes of BaTiO3s, SrBixTa:0y, BisTiz0:2, KH2PO4 and PbTiO3s
Materials BaTiOs BaTiOs BaTiOs SrBisTa20¢ BiyTizO12 KH2PO4 PbTiO3 PbTiOs PbTiO3 PbTiOs
d¢/nm 70 67 40 2.6 44 150 13.8 9.1 7 8.2
Ref. [33] [34] [35] [36] [37] [38] [39] [40] [41] [42]
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