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Preparation and performance of
Mo-contained microwave-absorbing cermets
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2. Powder Metallurgy Engineering and Technology Research Center of Anhui Province, Hefei 230009, China)

Abstract: Mo/AIN and Mo/TiO, cermets were manufactured by a conventional pressing-sintering process using Mo, AIN
and TiO, as raw materials. The phase composition, microstructure, mechanical and microwave-absorbing properties of
the sintered cermets were characterized by XRD, SEM, universal testing machine and network analyzer, respectively.
The results show that Mo/AIN and Mo/TiO, cermets with relative density of more than 97% and 94% can be obtained by
sintering their compacts at 1 750 ‘C and 1 350 °C for 4 h, respectively. While the mechanical properties of the Mo/AIN
cermets increase with Mo contents increasing, the mechanical properties of the Mo/TiO, cermets first increase and then
decrease with Mo content increasing. Mo addition improves the microwave-absorbing behaviors of AIN and TiO,
ceramics. Mo/AIN and Mo/TiO, samples with 40% Mo (mass fraction) show a maximum reflection loss of 22 dB and 19
dB, respectively, in the frequency range of 14—18 GHz.
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Table 1 Relative density of cermets with different Mo
contents
. Relative density/%
Material
Without Mo 30%Mo  35%Mo  40%Mo
Mo/AIN 97.35 97.83 98.22 98.89
Mo/TiO, 96.45 95.66 95.27 94.10

1 BT A Mo 25 5 4 35%F Mo/AIN A1 Mo/TiO,
S BB ERE I SEM 1%, il 1 PaT LA, Besh
AHRE, BAHEMAIL. X5R 1ML R
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1(b) ] 5 7= Mo/TiO, < J& B B e 4 AR A0 23055, Mo i
B[R 5150 BT TiO, JE4A . Mo/AIN Fil Mo/TiO,

Bl 1 Mo &R 35%M) Mo/AIN Rl Mo/TiO, #f il 21 )
SEM %

Fig.1 SEM images of Mo/AIN(a) and Mo/TiO,(b) cermets
surfaces with 35% Mo
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Fig.2 XRD patterns of cermet sintered bodies with different
Mo contents: (a) Mo/AIN; (b) Mo/TiO,
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Table 2 Mechanical properties of cermets with different Mo

contents
fralc\:/tliaosrj of Bending strength/MPa toughn:;:f(tﬁlia-ml /2)
Mo/% Mo/AIN  Mo/TiO, Mo/AIN  Mo/TiO,
0 246.89 167.12 1.97 1.56
30 406.12 215.64 3.53 2.16
35 436.37 238.47 4.09 2.37
40 530.61 230.32 4.61 2.01

T T 48 Mo BUki nT ABH A AL R L 244 (14
JE, REBIEEIAEERT . Mo A 40% I
MOo/AIN 4 Ja& B Ze (TS SR E A Kie 73 mliE 3 530.61
MPa 1 4.61 MPam"?. Mo/TiO, A T2 98 5 F1 Ko
WIYE Mo & 524 35%IN e, 737004 238.47 MPa H
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HEINE] 35%0F, Mo/TiO, <5 J M & i B0 LR % T
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B, Mo/TiO, 4 J& M & 1) 1 Mk Reb 2 82 s 4
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AL et M2 Mo/TiO, 4 & i & )%
PERER) PR
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VR R S r=‘£—:‘ TR AR I
R=201g7] .

K 3 BT K ANl Mo 75 5 Mo/ AIN i Ff 7E 6~24 GHz
ARUBE N R S el — 3 (R—F) i 4. AAIE] 3 ATEA
FE i, Mo IS AIN AR B PERE . 4l
AIN B e ReR 22, S5 K R I A 10
dB. HBEA Mo =i, B AW I Gekt 2 1
i, SRR ) = B RS . 1 Mo &5k 35%
B, PR AR IR Y 9~10 GHz 2 [H), HWfi
BT R 5 0 22 B R ORI, B K RS R
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S S, RO S Mo 524 40%0, i
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AP B, I3 R 58 BRI
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Fig.3 R—F curves of Mo/AIN cermets with different Mo contents: (a) Without Mo; (b) 30%Mo; (c) 35%Mo; (d) 40%Mo
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Fig4 R—F curves of Mo/TiO, cermets with different Mo contents: (a) Without Mo; (b) 30%Mo; (¢) 35%Mo; (d) 40%Mo
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