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Abstract: In this paper, (1-x)Ba(Mg1,3Nb,;3)03—xMgyNb,Og [(1-x)BMN-xM4N2, x = 0.003 ~
0.125] microwave dielectric ceramics were prepared by the traditional solid-phase method. The phase
structure, sintering behavior and dielectric properties were studied. The results showed that: BMN
and M4N2couldcoexist, and few amount of them could form limited solid-solution. The sintering
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temperature and thermal stability of BMN decreased. With the increase of x, dielectric constant ¢, and
the temperature coefficient of resonance frequency 7¢ of composite ceramics gradually decreased, the
change of O x f values was easily affected by the ordering parameter S of BMN. The highly 1:2
ordered x = 0.026 ceramics obtained the maximum Q X f value of 125000 GHz. On the whole, the
sample with x = 0.125 sintered at 1320°C for 4 h showed optimum microwave dielectric properties: &,

=26.6, 0 X f=111000 GHz, 7r= 5 ppm/°C.
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Figure 1 The variations of sintering behavior of (1-x)BMN-xM4N2 ceramics:
(a) bulk density versus sintering temperature; (b) optimum sintering temperatures versus x
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Figure 2 XRD patterns of the (1-x)BMN—-xM4N2 ceramics
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Table 1 Designed and calculated mass fractions of phases of (1-x)BMN-xM4N2 ceramics

Designed / wt% Calculate / wt%
Sample Ry /% Ryp /%
BMN M4N2 BMN M4N2
x=0.003 99.44 0.56 99.34 0.66 7.44 9.7
x=10.026 95.68 432 95.76 4.24 8.16 10.7
x=10.036 94.17 5.83 95.66 434 7.76 10.3
x=10.056 91.04 8.96 91.53 8.47 7.32 9.6
x=0.077 87.77 12.23 89.21 10.79 7.07 9.14
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Figure 3 SEM images (1-x)BMN-xM4N2 ceramics for x = 0.026: (a) 1300°C; (b) 1340°C; (c) 1380°C
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Figure 4 SEM images of (1-x)BMN-xM4N2 ceramics
(a) x=0.003, 1510°C; (b) x = 0.017, 1360°C; (c) x = 0.077, 1340°C; (d) x = 0.125, 1340°C
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Table 2 The c¢/a and values of BMN in BMN-based ceramics

BMN based systems c/a 7(ppm/°C) Ref.
(1-x)BMN-xBaSnO;, x =0 1.2252 33 [25]
BMN+ x wt% ZrO,, x =0 1.2259 31.8 [26]
(1-x)BMN—xBaWOQO,, x =0 1.2257 31.6 [7]
Ba; ,SrMN, x=0 — 18.8 [16]
Ba(Mg;/3\Nby3)Os, x = 0 — 32 [6]
Bay sxMgsNb, 09, x = 0.2,y =0 — 25 [10]
BMN — 14 ~34 [13]
(1-x)BMN-xM4N2, x = 0.003 1.2269 18 This work

34

(1) (1-x)BMN—xM4N2 P [ 3 i A /& BMN FI MAN2, 3 kA4 R [ v 1 PR T 1R R B sh
UL BMN [ iR Aass v, s 2 7 pi b SR BRI A A

(2) B M4AN2 E RN, (1-x)BMN-xM4N2 SR o F o B HFEAK, O x fE A AEL M
Ak, FAE x = 0.026 ZLIA R KMH 125000 GHz; 7E 1320°C fRil 4 h Be45 A3 21 x = 0.125 P &R I
MR ETERE: =26.6, O xf=111000 GHz, ;=35 ppm/°C.

(3) 51N M4N2 J5, BMN 55 T BAZFHE 1 1:2 B FR 450, B m B 76 A A T3 5 BMN
(1) O x f1E, [FEE BMN 0 tefBI/N, AT FEC (1-x)BMN—xM4N2 &AM & B A BRI B FE
L e R L P AR
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