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Reinforced Si;N4 Ceramic Foam with Dense Outer Shell

YANG Feiyue, ZHAO Shuang, YANG Zichun, CHEN Guobing, YUAN Shuowei
(School of Power Engineering, Naval University of Engineering, Wuhan 430032, China)

Abstract: A Si;N, ceramic foam having a shell with the thickness of 500 um and the thickest portion of 693 um was prepared by a
reaction sintering method with a pre-embedding powder. The shell sintered at 1400 ‘C for 6 h appears a staggered crystal columnar
structure. The length of the crystal column in the shell increases slightly when the nitriding temperature is 1450 “C. Prolonging the
nitriding time to 10 h can transform the microstructure of shell into a coarse crystalline column structure, thus reducing an aspect ratio
of the crystal column. The shell has a ceramic foam with a certain degree of elasticity (i.e., Young's modulus of elasticity is 117-352
MPa), and increases the compressive strength of the sample by 47%. In addition, the presence of shell has little effect on the porosity,

density and thermal conductivity of ceramic foam.
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(a) Optical view of the cross-section
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(b) SEM magnification maps of point 4 in Fig. 1 (a)
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(c) SEM magnification maps of point B in Fig. 1 (a)
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Fig. 1 Optical view of the cross-section of the sample with or
without the shell, and the SEM magnification
photographs of the edge region of the above two sample
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Fig. 2 XRD pattern of sintered samples without shell and the

XRD pattern of the outer shell of sintered samples with
shell
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Fig. 3 SEM micromorphology of the shells of the sintered Fig. 4 SEM micromorphology of the sintered sample without
sample under different sintering conditions shell under different sintering conditions
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Table 1 Properties of sintered samples under different sintering conditions

Samples Sintering conditions Porosity/% Density/(g-cm ) Thermal conductivity/(W-m 'K ") Compressive strength/MPa
Without shell 1400C,6h 81.81 0.51 0.115 4.11+0.4
Without shell 1400C,10h 80.79 0.54 0.126 5.79+0.7
Without shell 1450C,6h 81.23 0.52 0.119 3.84+0.4
Without shell 1450°C,10h 80.31 0.54 0.128 4.55+0.5
With shells 1400C,6h 80.35 0.53 0.117 5.94+0.81
With shells 1400C,10h 78.41 0.63 0.137 8.51+1.43
With shells 1450C,6h 80.12 0.55 0.124 5.1840.55
With shells 1450C,10h 79.03 0.61 0.131 6.32+1.09
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Fig. 5 Stress-strain curves of sintered samples under different
sintering conditions
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