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ABSTRACT

Ph(Mg:1aNby)Os-PbTiOs-BaTiO, solid solution was formed by mixed-oxide method. The phase during forma-
lon was analysed hy XRD and formation mechanism was invesligated. While heat-treating Ph(MgysNbg;3}05
composition, the first, PbaNby(}; and PhyNb,Os pyrochlore phases are formed, and finally Pb(Mg,sNbss)(0a perovs-
kite phase with containing PbsNb, 0w pyrochlore phase is obtained at 800 . When PhiMgsNbas)0; composition
is modified with PhTiO; and BaTiQO; which have strong ionic bonding and high tolerance {actor, the amount
of pyrochlore phase is decreased by increasing of stability in perovskite structure.
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Table 1. Batch Composition

Basic Composition {mole ratio}
Symbol - -
Pb(Mg,sNbs)0s PbTi0; | BaTiOs
PMN 1.0 0.0 0.0
P-55 09 0.05 0.05
P-11 0.8 0.1 0.1
PP 09 0.1 0.0
P-B 0.9 0.0 0.1
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Fig. 1. TG-DTA curves of various compositions; (a)
PMN. (b} P-55 and (c) P-1L
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Fig. 2. XRD patterns of powders; {a) raw material PO,
(b dried PHO powder after ball milling with
isopropanal and {c) dried PMN(PhMgyaNbz:0s)
composition powder after ball milling with 1=op-
ropanol.
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Fig, 3. XRD patterns of PMN composition heal-treated
at various temperature; (a) mixed powder, ()
6007, (c) 700T, {(d) 8007, (2) 900C and ()
1000C  (PsN; PheNbyO;, PiN, PbaNbyOg PiNz
PbaNby0,5, PMN;peravskite PhMgysNhys04).
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Fig. 4. Relative amounts of phases formed at various
temperature on PMN composition (PMN; pero-
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Fig. 5. XRD patterns of P-11 composition heat-treated
at various temperature; (a) mixed powder, (h)
6007, (c) 700C (d) 800C, {e) 900C and {f) 1000
T (P.N; PhulNb,0s, PiN; PhglNbeOs, PuN,; PholNb,-
Oy, PMNs.s.; perovskite PbMg,sNbes0-PhTiO;
-BaTi(y).

ABQ; #FEo] perovskite 725 #7)8$ 2HLE
2} ]2 k7 ¢] #H| 44l tolerance [actor t7} Goldsch-
midtell =l#) chg} ghol AlekEgich t=(ratrol\/2
(ra+ro) A7 1, s roE ol W ol (= 0.88—
L09 ke 7heeraitiy shglch

AM(BH 4+ B, 00, BEs1E-Re] gk tolerance
factor t= Al AYHAE FFI e B9
Bt e} olzubwle] slaghs o]dehe] rpgAlez ek
4 adeh b= e )/ 20180 + 2735 1ot )

9] AE-g ol&sle] 78 PT, BT % PMNe| ojgt

295917



PMN-PT-BT A9 FHdukg7|+

=

PMN 5.5

paN2

P3N, P2N

Temperaiure(°C)

/o

Fig. 6. Relative amounts of phases formed al various
temperature on P-11 composthion (PMN ss;
peravskite PbhMpm 4NbyyOz-PbTi0:-BaTiOs, PoNo;
PhaNbOhy, PaN; PhyNbaOs, PaN; PhyNbsOq).
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Table 2. The Amounts of Formed Phases(%) After
Heat-treatment at Various Temperature

Formed Phase
Comp. | Temp.
Pl | PN, PN | PsN. | PMN
GO0 61 100
700 52 100
PMN 800 61 100
500 - - 78 100
1800 . - 52 100
600 160 25
700 1 100
P-55 800 100 72 - 8
800 . . 48 100
1000 - - 47 100
600 93 100
700 - 100
P-11 800 55 100 . 15
900 . . 41 100
1000 - - 30 100
600 100 §0
700 40 100
P-P 800 84 100 . 11
900 . . 65 100
1000 : , 43 100
600 100 77
700 . 100
P-B 00 100 87
500 . . 416 100
1000 . - 41 160
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