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Microwave Sintering of MoSi, and SiC/MoSi, Nanocomposite Ceramics
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(School of Material Science and Engineering, Nangchang Hangkong University ,Nangchang 330063 )

Liu Changhong Ai Yunlong

Abstract MoSi, and SiC/MoSi, nanocomposite ceramics were prepared by microwave sintering. Hybrid heating
using SiC as preheating material and reasonable design of heat preservation system realized the fast elevation of tem-
perature of MoSi, on the low temperature stage, and enhanced the temperature uniformity of MoSi,. The density and
mechanical properties tests showed that under the sintering parameters of 1 400°C and holding 60 min, the properties
of pure MoSi, sample achieved relative density of 93.4% , fracture toughness 4.5 MPa-m'"?, Vickers hardness 10. 53
GPa, and bending strength 186 MPa. All the mechanical properties of 10vol. % SiC-MoSi, were superior to that of
pure MoSi, , though the relative density decreased to 90.3% . The temperature of microwave sintering MoSi,and SiC/
MoSi, samples decreased 200°C lower than hot-pressing sintering temperature (1 650°C ) , but the mechanical proper-
ties were actually enhanced greatly, in particular MoSi, sample. Fracture surfaces indicated that compared to hot—
pressing sintered samples, the microwave sintered samples presented refined grain size, fine and uniform pore. How-
ever the effect of grain refinement of microwave sintering to SiC/MoSi, was weaken compared to pure MoSi, sample.
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Tab.1 Sample numbers and the corresponding

technical parameters

ik % PELEULIE/C PRI ]/ min
1* 10v0l%SiC/MoSi, 1400 20
2# 10vol% SiC/MoSi, 1450 20
3# 10vol% SiC/MoSi, 1450 60
4* MoSi, 1450 60
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Fig.1 Design of heat preservation system in microwave sintering
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Fig.2 Appearance of sample 2 before and after sintering
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Tab.2 Relative density and mechanical

properties of samples
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XFLE 17 2% 3" kR R B B0 MR Sic/
MoSi, & G AP EHARE B 5 B W ) a0 T,
NFH 3% 4MRRE  7E 1 450°C IR TR 60 min BE45 51F T,
SR SiC/MoSi, Z A I FL B R 3040 MoSi, K, (HFL
I F7 2 P BEATY SR 4 T 4l MoSi, ( 4 [ B BE 2 5
10. 2% W7 2449 3 2 155 24. 0% , 25 i1 50 )% 42 1 34.
9% ), ARIL T 5 AR IR
2.3 MEKRESHEREYRRILR

BEXTROBE R A SR 25 R 55 DIAE B Be 4l MoSi,
1 10vol% SiC/MoSi, L5 VE T — N (% 3)
PURBRLE T2 B350 1 650°C 141 45 min , 5[5 it s
25 MPa,

R3 WERESHREREERLER

Tab.3 Comparison of relative density and mechanical properties between microwave and hot-pressing sintered samples
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Fig.3 Fracture surfaces of samples
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Fig.4 Indentation micrograph of MoSi, samples

3 it

(1)@t SiC A #R r R A = #0k fn G 2
AR R 45 ¥ 3, SEER T MoSi, 1K 15 B BE 1 P 3k T
e RS

(2)1 450°C £ 60 min T 26845 , 4 MoSi, il
FERYAHRT 25 BE ik 5] 93. 4% , Wi Z4 4 BE ik 4. 5 MPa -
m'"?  AEFCHEJE ly 10. 53 GPa, 25 i 58 B h 186 MPa,
10vol% SiC/MoSi, il JS 48 A X 2% B2 T B R 90. 3%
(AT 72 R RE R T 40 MoSi, I FE , AREE 15 — 4
SRR

(3) TERESS IR FE L AR EAR 200°C UG O T, B
1 450°C T be st i) MoSi, Al SiC/MoSi, AR B 1 b
PR B A T T R (0 ) - PR BRI R e 2 1l
BIABOR Y R, JU O MoSi, 1A

(4) T Joe 5 1 RE AH X 8 R e 205 3R ik AR o
Y, FLER A /N H A3 A 34550 5 0% T SiC/MoSi, I
WL 1) R AR AL SR AN AN MoSi, B i

SEZ 3k

(1] XML, W3t 5, 45, SiC JBUREsR 116 MoSi, B & #
BT A RRAR,2002,19(1) :59-63

[2] L, LRRMR, B, 5. 40K AL 0,-7r0,(3Y)
SOMPH R RTEBE S [ )] . RERRER %410 ,1998 ,26 (6) :740-744

(3] JAREE., w8, BRBH TS , 45 Tl R be sl ZTA 40
HEVEL]. MEHIFTE 24k, 1994 ,8(3) :253-256

[4] XUPH,GABE T SkAhEE , 55, TROIEFE4E AL O,-TiC B &
MR T]. B EE4 4R ,2002,23 (1) :34-37

[5] Travitzky N A, Goldstein A, Avsian O, et al. Microwave
sintering and mechanical properties of Y —TZP/20wt% Al, O,
composites[ J]. Mater. Sci. & Eng. ,2000,A286:225-229

[6] Upadhyaya D D, Ghosh A, Gurumurthy K R, et al. Mi-
crowave sintering of cubic zirconia[ J ]. Ceramics International ,
2001,27:415-418

(77 TR DU, 2530 45 AU P 2 1 T e 46
[J]. BERRERE R, 1998 (4) :53-58

[8] ol ik, Fmer , 55, “REALAHM B E AR
BB FE ke [ )] . AR ,2005,19(9) :12-15

(9] Shily BHaEyh , FRIKAE. HIR I #4E MoSi, 22 &
BORE K ARO[ D] B4 2B B T, 1996,25(2) +30
-32

[10] Panneerselvam M, Agrawal A,Rao K J. Microwave sin-
tering of MoSi, — SiC composites. Mater. , Sci. & Eng. , 2003,
A356.267-273

[11] =, T SiC/zr0, B E 1 F 9 MoSi, MUtk AR
WFFE[D]. B at: B A2 R R, 2008

(4REE  EF)

FHIBEI T2, http://www. yhelgy. com 2012 4F %5 3 ]



	2012年第3期大样

