B B B B X ¥ % #
BoBBH JOURNAL OF NATIONAL UNIVERSITY OF DFFENSE TECHNOLOGY Vol.29 No.4 2007

3CE RS ;1001 - 2486(2007)04 — 0027 - 05
SHARAEERFUYESSEMHMOERGREBRER

£FR), B kR, 8 O IE8F Gl Fre
(BB AHE AR ALK SHMTEER, MM K 410073)

# T RAAREHAEHET SRR S EMNER MR TS H R (D Si0,085,N,-BN) , ST 4
WM TR T H 55 MRS, AT 8 R AU R IR RAET T AR, &
REERHERT SHHNERERBIS S AL TREMEN 0.9 mws, 7T EIHM I B RAE
TABREME A ZME T HEOVRRHM, KiEkd TRER A ERER, ER THERENRR, RN
S A bt e R — b BLIT P G R AP e D b )

KB AR B SR e B

RES AR TQI74.1;TB35  SCMRINHG A

Ablation Performance and Microstructure of Three-dimensional
Silica Fibers Reinforced Nitride Composites

JIANG Yong-gang, ZHANG Chang-rui, CAO Feng, WANG Si-qing, HU Hai-feng, QI Gong-jin
(College of Aerospace and Material Engineering, Mational Univ. of Defense technalogy, Changsha 410073, China)
Abstract ; Three- dimensional silica fibers reinforced ritride matrix composites (3D Si0,f/Si; N,-BN) were prepared through repeated
infiltration and pyrolysis. The ablation performance of the composites was evaluated by arc jet. The ablation surface and microstructures
were studied by scanning electron microscope (SEM) and Energy dispersive spectroscopy (EDS). The results show that the 3D Si0,f/
Si,N,-BN composites have & low linear ablation mte of 0.91mm/s under high pressure and heat flux. Silica fibers fused and more heat
was absorhed hefore the fused layer was swept off and the matrix eroding velocity reduced for the protective melt layer. On the other
hand, the fused layer was prevented from eroding frem the ablation surface as a result of the matrix with high mechanical property and
sublimation temperature. The nitride composite is a high-temperature ablation resistance material for its low recession rate under high
thermal load.
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Tab.1 Ablation performance of the 3D Si0,{7Si; N,-BN composites

Condition 1 Condition 2 Conditien 3
l‘;l:dd Recession rate/mm*s™’ Model Recession rate/mm- s MOde,l Recession rate/mm*s™"
. No. No.
? Single Average . Single Average o Single Average

2-7 0.18 2-1 0.34 2-2 0.91

2-8 0.20 0.19 2-4 0.31 0.32 2.2 0.91 .91
2-9 0.19 2-6 0.32 2-5 0.92
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Fig.2 Macrophotoe of the ablation specimens after ablation test: {a) condition 1; {b} condition 2; (o) condition 3
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Fig.3 SEM micrographs of the 3D Si0y/Si, N,-BN composites under low pressure: (a)Condition 1, (b) ~ () Condition 2
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Fig.4 SEM micrographs of the 3D SiOy/Sis N,-BN composites of condition 3 under high pressure
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