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sk FAARKYE kA, FRFuee] ST A4(TCRE tolerance factor(t)} A2kl AR ZHhw 48] 74
aslgiont, o]Zd TiOd FEeE x=03 olMe F7IsiEtt.

ABSTRACT

M1crowave dielectric properties of Ca, Nd,,;TiO; system were investigated as a function of sintering temperature (1200°C~1400°C)
and Nd** content (0.15<xx0.51). Qf (Q=1/tand, f=frequency) value was slightly increased with the increase of a density. However
dielectric constant (K) did not change remarkably with the sintering temperature. For the specimens sintered at the same sintering
temperature, Qf value increased up to x=0.42, but decreased at x=0.51, which was due to the decrease of relative density and grain
size. With increasing the Nd content, the d.lelecmc constant decreased and wasg proportional to the cube of average ionic radius of A-
site. The temperature coefficient of the resonant frequency (TCF) drastically decreased with the Nd”" content up to x=0.3, and then
increased due to the TiO, as a secondary phase.

Key words : Cay  Nd;,3Ti0;, Dielectric constant, Of, TCF, Bond valence

.M B FFKE AT FAFAsY 2EAF(TCE7 +800

ppm/'CE v Eo} o & /ey #8 d7rt Ewds] 21

o vlo|azst Y AbgshE AREA AR F 5T O, (CayLny)TiOyAIS] Ca®* R12o] Ln*(La,
Zol weh wlolmzal fiA MEtElle) QU SiE Sm, Nd)& X &3+e] CagslagsTiOs” (K=95, Q25000
At} ol upo| AR FAAZ HA S8 YsiAE GHz, TCF=300 ppm/°C), Cag¢Ndg,6TiOs” (K=108, Qf=
32 &) 285S 9% e 4K FRF S 17200 GHz, TCF=270 ppm/°C), 22| Cag,Smg,TiOs"
o] AL #o)7] A% v °7<'1-‘—’é(tan6) ho =1 LA (K=94.5, Qf=14900 GHz, TCF=120 ppm/°C)¢] wlo|zE3}
Halol] et FRFTe] st A8 W T T FAEAe] 22 BaEHglen, o9} e U}O]E&—ﬂr Rl
EEAF(TCFPE 875 ZIT) 53] HZos &2 43} A AE B S A I7 A A1 599 as
AF3E A% 22 FANTEKE 2 A4 dE & AN FEEL Aoty HE A7E s A

Aol 7zFF 9, CaTio"s 7H4HA 2 BaTio, Reaney="-g B3| §2710)E9] tolerance factor(t)7} 23
POTIO;E T We) Feol ARAAZ 1709 2E HH TRV LA (oxygen octabedral)) tiltingf’ﬂ B

< o] TCF/} ¥aleids Busisich w3, ABO; #I§
TCorresponding author : eskim@kuic.kyonggiackr A?}O]E e npojaRy SHEAL @75 Sz A

—672—



Cay Ndpy3 TIOA Al 9] vlo|Z2s) f454 673

ol 27ke} AP B Axje) Hoje] Z=A &6 H
= =0 9ubEl o|2ES] UAIE sl A dAt
(bond valence) 7f'de] A =k Hokel B A AR
23 glem, A% D27Hbond valence)= ABOA #HE
2710 B BBl A o] 250] HA FHe o|2EF A
6"'3]‘_’ g we AATEE vehd ZoR o]27ke] AT
of g=rol7] o] ZAve] A%Zel(bond length)sl 2
W (strength)yE SHA 3L ST 4= Qi)

wehd B d7elME Cap Ln, sTIOAF Atidoz &
AdFEYE F3L, 2F F ARSI AiER] gt
% HE Cay, Ny TIOANM Na*™ 218 Wt 2 1200
°C~1400°C M Yollr 472 2% ¥Hall 2 nle|a=sd &
%ﬂ%"éﬂ} 1% € 2 AAE ZEUATL Afolg] #A|

A AT
2. AU

2 AFdMe 29 EdE IeTo CaCO3(99 0%),
Ndy03(99.9%), Ti05(99.0%)8 AF&-315T, AHY Az=
dubael 4hstE ERES ARME-SIATR Cay xNdpysTiO4
(0.15=x<051)8 L= FF3t] FTFLE 42z
AFo]l 10mmel Y5 A ZFo} A4 AMEl 244)
b S B 3 Axsianh dad 2ee skE 300
°Chel $& £52 1100°CA] 3A17HEST 6&6} 2, 8}
aF BEE 24N e 4 BdlEle] Axd T, A Fo)
10 mmel =8 ARE-5k] 700 kg/cm_i 17} %gﬁﬂo}
1450 kg/em 2. 59 AB3AT AFE ABL 300°C/he)
T2 SEZ 1250°C~1400°CNA 44 7HE 447 F &
kP =

A 2o AAE B ok B2 &4 oRE 3
5L 4 & EA Y HskE B 3l XA 3Y &
4 (Rigaku Co., Japan)2 33t EFANE=Z §i 2¢S
T U E?ﬁﬂ- F XA 3E £45 3] &F AHe
Az} 92 el UEE ASTM C373-728 o] &5}
o &sle] AHEEE ALkslEct. &4 AJEE sic dnt
Z|(#B00~#1500)2 wXHOoE dAvlet & 10ume o
ALO; 2R FHF dAulsty 223 NI7E AHT F
1200°C~1250°C HH A 3027+ Gl (thermal etching)d}
Aot & A AAY =9} 23 AN RS
H237] A dArpad thatled SEM(Jeol, ISM 820,
Japanyg ol&-8le] wAFERE FASGT. 42 AHY] F
HTEK)E Qfe 4~6 GHzol A4 resonant post methodS
ARgle] SAE T, FRFETe] LEA(TCEE cavity
HOF 011 GHzolA 25°C~80°Ce] &% HeJoA =45}
At A1 BTEY S (0)H O 2R (Oeo )= 2HE
Clausius-Mosotti 2](&](1))3 EX7HE BE (2 (2)e2 AL+
st

Va(K-1)

aohe — b(K+2) (1)

e (ABO3) = 0 + 05+ 0% 3 @)
C:-]7]/H K_' —Z:IQ\_ 'Pr%‘j )g'-}llo]—?—: VmTcL)— 121 "'?J_‘Tlila (xAs
Og, 0= A7 A, B, O o] EFgolt}. AU =
2@ A@= AN
V=30, 3)
1

vy = exp[(Ry—d;, )/b'] )

o714 Rye AFAA7T parameter®] 52, dj= 1023 j
ol Atole] AYATIR, be HHZ 037 Aol

3.4 Y

M

(0.15=x=<0.5]) &4 ®3el] ME XA 2 84 Ao
ot x=0.3 ZANMEE TiO, olxMo] FAFHL & 4 3l
T, Ca¥(134 A, CN=12)'% Bt} ol& ure] Ze d'"‘3+
(127 A, CN=12)""7} Ca Zr&lo] 2x/3 mole XS5 HA
Azt A7t |8kEked APEA (orthorhombic) F322] 20=
40.48°(220), 206=40.78°(022) 9} 20=58.84°(240), 26=
59.08°(042) =7} zHz} AU (tetragonal) 7322 26=40.66°
(220), 20=58.90° (240) #AZ FAFLS WY + Yok
o= Cap, Sy, TiIOA YollM Bysw) 72 wWale)l s
sl= Axfoltt.

Fig. 2v £Z22% #Hslel 24 Wil ©E Ca Ndyy;
TiOAIS] ZR7] d=ot At 2= HEE vehd Ao

Fig. 1& 1300°CNX 4717} &2 A|H9] Ca),Ndy;TiO;
3

o} TY 249 7S 1250°C~1400°C H9Y] AALTA
2 « TiO,
{d) x=0.51 g _
g & g g g
Z g8 J g & g
F N A A Jo A
5 | (o) x=0.42
s LQ.«._J._J\_A*m
8 .
& g b ‘et
‘2 | (b) x=0.30 k
g
=
£ 2 NV N SR
{a) x=0.15 s g
g e CEF = £ &
&£ J ) k & ”j‘ : %
I i 1 1 1 L 1 s 1 1 1
20 30 40 50 60 70 80

20 (degree)

Fig. 1. X-ray diffraction patterns of (Ca;_Ndy,»)TiO; speci-
mens sintered at 1300°C for 4 h.
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Fig. 2. Apparent density and relative density of (Ca;,Ndays3)
TiO5 specimens sintered at varions temperature for 4 h
(a) apparent density and (b) relative density.
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Fig. 3. SEM Photographs of (Ca,;_Nd,,5)TiO; specimens sintered at 1300°C for 4 h : (a) x=0.15, (b) x=0.30, (¢) x=0.42, (d) x= 0.51.
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Fig. 4. Microwave dielectric properties of (Cay Nds,3)TiO;5
specimens sintered at various temperature : (a) Qf, (b)
K.
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Fig. 5. Variation of ionic polarizabilities in Caj ,Ndy,sTiO5
specimen sintered at 1300°C for 4 h.
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Fig. 7. Variations of tolerance factor, bond valence, and TCF in
Ca)Ndy,3TiO; specimens sintered at 1300°C for 4 h.
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