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Barium sodium niobate Ba;NaNbs; 15 (BNN) has excellent nonlinear optical property and
is expected to be applied to optical devices such as optical modulators. An attempt was made
to prepare polycrystalline transparent oriented BNN ceramics by colloidal forming and
sintering in a rotating magnetic field. Sequential control from powder synthesis to sintering
is important in order to achieve both the shaping of an oriented body in a magnetic field and
the densification of the oriented body. BNN powder with the stoichiometric composition was
oriented, but was difficult to densify because of significant anisotropic grain growth. In the
case of BNN powder containing excess Na, the fineness of the synthetic powder reduced the
orientation during compaction, but the densification during sintering was possible. When
Nb°+ was partially added to Ta®* in addition to Na, the raw material powder was made finer
and the orientation of the compact slightly decreased, but it became possible to densify and
highly orientated during sintering. It was considered that this was due to high temperature
of the sintering temperature. Further, by HIP sintering, a translucent sintered body was
obtained, and the linear transmittance was 14 % at a wavelength of 1100 nm.
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Fig. 3 M1crostructure of c-axis oriented
BNN ceramics.
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Fig.4 Synthesized BNN powder
containing excess amount of Na.
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Fig.5 XRD patterns of BNN green Fig. 6 Microstructure of c-axis oriented

body and ceramics sintered at
1350 C, 1300 C and 1250 C.
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BNN ceramics sintered at 1300 C.

Fig. 7 Synthesized BaNa; (Nb,Ta);0 5
powder containing excess
amount of Na.



NSG Found. Mat. Sci. Eng. Rep.

JERM ICBERAREDN L CHFENI-Z LR Z L
I ND, —FH, BEREARO LF 3R L & I
B L 1350C TLF 13 0.85 & 72 o 720 HIXF9
1294% & %> 72,

|

|
Fig. 9 12 1250°C G HIP BE&E L 7= BE &% 1k o ke Im Lpaenbod
», h— o A “L‘-kw
WERRT. HXHEL96.2%Th b, kit -

1350°C.L.F.=0.85

1300°C.L.F.=0.67

Int./a.u.

SIS NT VB 5 ORIl < =

. FEEITE R ES S S Lz, JEE 500pum 20/ °
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Fig. 9 Microstructure of c-axis oriented Fig. 10 In-line transmittance of c-axis

BaNa, (Nb,Ta)s O 5 ceramics oriented BaNa, (Nb,Ta); O 5
sintered at 1300TC. ceramics with thickness of 500 um.
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