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Abstract Microwave dielectric properties of (Pb, . (. ,.Ct.M,)ZrO, ceramics were investigated with
addition of MgO and SrQ. In the case of substitution of Mg for Ca, diclectric constant increased linearly
and quality factor decreased due to increase of polarization of A-0O bonding. When replacing Ca ion with
Sr ion, polarization decreased with increase of bonding length and thus dielectric constant and quality
factor decreased. In design of microwave dielectrics, tolerance factor and degree of ionic bonding of die

lectrics were important.
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Fig. 1. Relationships between dielectric properties and
tolerance factors in (Pb,Ca)(MeNb)O,(Me = Mg,Fe)
system
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Table 1. Impurities of PbZrQO, powder.
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Fig. 2. Dielectric constant, Q values and temperature
coefficient of resonance frequencies vs. mol% of con-
tents in (Pb,Ca,Mg)ZrO, ceramics.
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Fig. 3. Dielectric constant and Q values vs. mol% of
contents in (Pb,Ca,Sr)Zr0; cermics.
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Fig. 4. Relationships between dielectric properties and
tolerance factors in (Pb,Ca,Mg)ZrQ; ceramics.

t] gl d FAF(HER A
FhelEFZo A A-O0ZFTL hFH R o]
Aol 80%HE, 281 F5AYe] 20%AE
olm, Pbo] S FHAFTA HAEIE 4
wakdo] & spEAAYS olFx YY) wFE
of E=9] 2ol o3 tetragonality:= =7}

Ach. dep 2
Ca®} A @eko] Zrheh

|
A SR $Fel Aamel UAFY #8e
1

=2
1534 FAATE AFAA ]8R ol
g pR = =ol UA 4 7}

AT o0y gl
ATZA ERAE ST EH Azael 27
G wEth o Feld FET 47 o
o 71T &E 2~3%lUlZ ST A Aol

0.946

110 T v T - T
100 -1
B
w
90 B
# —a— Er-PCSZ-0.37
~—— Er-PCSZ-0.40
80 e 1 A 1 i 1. Y
0.943 0.944 0.945 0.946 0.945
t
1100 T v T v T v~
P
1000 e
o ]
900 B
—8— Q-PCSZ-0.37
[ —e—  Q-PCSZ-0.40
800 i 1 i, 1 i A
0.943 0.944 0.945 0.946 0.947

t

Fig. 5. Relationships between dielectric properties and
tolerance factors in (Pb,Ca,Sr)ZrQ, ceramics.
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