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Abstract: (Zr3Sn,,)TiO4 (ZST) ceramics were fabricated via conventional solid-state reaction method which was
promoted by liquid phase. The effects of MgO, SrO and La,0; co-doping ZST ceramics on phase composition, mi-
crostructures, sintering behavior, and high frequency dielectric properties were investigated systematically. The re-
sults showed that the main crystalline phase of the ceramics was ZST. The appropriate amount of MgO, SrO and
La,O; additions effectively decreased the sintering temperature of ZST ceramics and improved the microwave di-
electric properties. The increment of MgO addition influenced comprehensive properties of ZST ceramics slightly.
The decrement in bulk densities, dielectric constants and Oxf values with excessive SrO addition was due to in-
complete growth of grains, incompact structures and increasing porosities. Additionally, the additives did not affect
obviously the temperature coefficient of resonant frequency (zy) of the ceramics. When added 0.2wt% MgO, 0.6wt%

SrO and 1.0wt% La,0; and sintered at 1300°C for 5 h, ZST ceramics displayed the optimum comprehensive prop-
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erties: p = 5.14 glem’, &, = 40.11, Oxf= 51000 GHz (f= 5.61 GHz), 7,=—2.85x10°°C"".
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Table 1 Samples with different mass fraction of MgO/SrO

Sample MgO/wt% SrO/wt%
Ay 0.2 0.2
A, 0.2 0.4
A; 0.2 0.6
Ay 0.2 0.8
As 0.2 1.0
B, 0.4 0.2
B, 0.4 0.4
B; 0.4 0.6
B, 0.4 0.8
Bs 0.4 1.0
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Table 2 Lattice parameters and unit cell volume of
ZST specimens

Sample Sintering t?m- anm b/nm c/nm Unit cell .
perature/C volume/nm
Ay 1300 0.4471 0.5050 0.558  0.12599
A 1300 0.4473 0.5050 0.558  0.12604
As 1280 0.4806 0.5032 0.5447 0.13173
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Kl 2 ARG RS ZST kLI Wil SEM i
Jo 1280°CHELE I A PR R R & RIF, WA HN
M, SFRIRIAR 3~5 pum; 1 1300 CLe4 I As FE,
I A IRPE, BB S IAEIR SR, SRR & TN
ML, SRR TR, P4 5~8 pm, 4543

5 um

XRD patterns of ZST specimens

AL BUE; CMRERIETHE R 1340°CH, HHTRe4S
TERE R AT As IRFE I L8 F b= A2 T = A K
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0.5~1 wm, @& ARG I A B, 4535 A 2,
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BB kL, LA RZ AL S )
AHAFAE o M MgO W8 I HH 0.2wt% 3 I £ 0.4wt%, X
LI 2(ew DRTLAVEH, 75 1340°CHe4hi ) Bs AEA
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2 AN[FIRERE 4 ZST IARE T TH SEM HiH
Fig. 2 Fracture surface SEM images of ZST specimens sintered at different temperatures
(a) A, sintered at 1280°C; (b) A; sintered at 1300°C; (c) A; sintered at 1340°C; (d) A sintered at 1280°C; (e) As sintered at 1340°C;
(f) Bs sintered at 1340°C
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FIE StO MR INE ', JLFPTA A% B4 1
B%. CHEN 2505 1, MgO ¥ n & (8 G F -+ %
R AK, HEa S8 ZST MEMEERE N,
PAMU 251557 MgO % ZST Wi %5 B (R 5,
BLAE 1350°CHE4E 3 hy 1400°CHELE 2. 3. 4 h, BEF
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Fig. 3 Bulk densities of ZST specimens as a function of sintering temperature
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FRRFENT Oxf (E A B8 45 W 1) 728 A (AR
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T 1300°CHf, WFEM O/ EHAHE FFE. 2 SrO
& 0.8Wt%. 1.0wt%, fELE4EiRIE N 1280°CH,
WRFEI OxfF M ARFAR, 1A 12000 2247, it bE ke
i FETH R, W O S RIMK . Mke gl A
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P A I 2R TEE AR BUR L RR R OB RS K
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0.2wt%3E 2| 0.4wt%, 7EAHF StO MR INE
WA O EHA BT N, AFEIEEA K . PAMU %5
(Sl 4, 7E 1400°CAR% 2. 3+ 4 h, % MgO ¥
IR XG0, ZST S/ ok 5 (1) Oxf {8 W B BEAIG,
X5 AHIF ST 1) 45 1 FE AR AL



J\Ehb N _\E MgO/SrO/La203 % f[}%?\buxﬂ(zrogsnoz)]—‘lo;; ”[mﬂﬁ IS/E] J/U_‘

\

& R BE 52 817

[ (a)
50000 %!
40000 -
T
S —a— ,a’\l
30000 —— A
—h— A
20000 - v A
—— Ai
1280 1300 1320 1340

Sintering temperature / °C

(b)

40000 |

48000

- L
6 , 32000

24000

16000

1280 1300 1320 1340
Sintering temperature / °C

5 ZST ikt O (HBERE SR AR 1L

Fig. 5 QOxf'values of ZST specimens as a function of sintering temperature

% 3 AR MgO/SrO s I 2 R PR 2R 5 i R
ORI P o B I s o BRI R T R B8k 1
i, 1300CHZEM) Ay IRFFE IR, H o H-2.85x%
10°/°C; 1340°CHZEM Bs WIS, L o b
—8.53x10°%/°C. BHAFAINFIA I B AR 1k, IRFE 145
RS REAT TR, (HARGIE AN K, JF H Al
LI 0. 24 MgO HIZIIE N 0.2wt%. 0.4wt%, BEE
SrO W I I In, R BT S S BT R R
1300°CLe&s 1) A By lFEMIPTS SR R, 0500
147.04. 137.03 MPa; 4 MgO IR I H1 0.2wt% 4
INE] 0.4wt%, TRFE 5T 58 55 A /M B2 I PRI

3 4t

1) MgO/SrO/La,05 £ TGS IxT ZST P B ¥4 45
14 E SN, B Sro Wt K4 S8k
R JE T BRI 4R 1R T v

2) SrO IE RS INXT ZST B RS 1R ok A= KA ek
(R HENVE T, AR et Jok DK 2 38 i A Sk o N B B
SALMHE 2, T BRI A R O O </ (E
BEAI;

F3 ZST RHRIERE RYFINTRE
Table 3 Frequency-temperature coefficient and flex-
ure strength of ZST specimens

. Flex-
Sample Sintering t?m- _T(,f/., a1 ure strength/

perature/C (x10°, C™) MPa
A 1300 -5.14 147.04
A 1300 -2.85 143.61
As 1340 —6.14 131.34
B, 1300 —4.46 137.03
B; 1300 -4.26 135.56
Bs 1340 -8.53 125.45

3) MgO ¥ I s 3G K45 530 ZST Bl %% 2
HE R O NPT BRI T R

4) 1300°CHRiE 5 h, EHEWM 0.2wt%MgO.
0.6wWt%SrO. 1.0wt%La,0s I, ZST P& 1)/ sk fig
Belf, 3 p=5.14 glem’, £=40.11, 0x=51000 GHz
(/=5.61 GHz), t=—2.85x10°/°C; 7F 1300°C{#if% 5 h,
HAHM 02wt%MgO. 0.2wt%SrO. 1.0wt%La,0s
I, ZST W 8 LS 9k B2 45 4f, ok 147.04 MPa.
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