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ABSTRACT

The present study investigates the effect of PMMA and BN content on microstructure, mechanical and dielectric
properties of silicon nitride(Si3Ns) ceramics in Y,0;-AlLO; additive system. The total additive content was fixed at
8 wt.% and the amount of PMMA varies from 0 to 40 wt.% and BN varies from 0 to 36 wt.%, respectively. The
crystalline phases of the samples were determined by X-ray diffraction analysis. All the sintered sample shows
complete transformation of o to B-SizNs during the sintering process indicated that the phase transformation was
unaffected by the PMMA or BN content. However, the microstructure shows that the residual porosity increased
with increasing PMMA and BN content. In addition, the flexural strength and the dielectric constant decrease with
addition of PMMA and BN due to the residual porosity. This article provides empirical study of design parameters

for SisNg-based radome materials.
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Table 1. Identification, PMMA contents, density and
porosity of the SP compositions

Sample PMMA Density Porosity
code (Wt. %) (g/cm?®) (%)
SPO 0 3.15 3.7
SP3 3 2.98 9.8
SP6 6 2.75 16.4
SP9 9 2.67 18.6
SP12 12 2.64 19.5
SP16 16 2.51 23.5
SP20 20 2.28 30.6
SP25 25 1.88 41.8
SP30 30 1.76 45.6
SP35 35 1.65 49.3
SP40 40 1.56 51.9

Fig. 1. Scanning electron microscopy images of the
SisN; ceramics. (a) Plasma—etched surface of

SPO, (b) Polished surface of SP16, (c)
magnified image of SP16 and (d) fracture
surface of SB16
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Table 2. Identification, BN contents, density and
porosity of the SB compositions
Sample BN Density Porosity
code (wt. %) (g/cm®) (%)
SBO 0 3.15 3.7
SB3 3 2.98 7.9
SB6 6 2.77 13.4
SB9 9 2.58 174
SB12 12 2.39 23.6
SB16 16 2.19 29.5
SB24 24 1.89 372
SB28 28 1.85 379
SB32 32 1.79 39.5
SB36 36 1.72 414
v Y, ALSI,O,N,
I ¢ MMW
g BN (JCPDS #45-0893)
| . .
Si,N, (JCPDS #033-1160)
I ‘,| L .‘"‘-‘
20 30 40 50 60 70 80
2 Theta / degree

Fig. 2. X-ray diffraction(XRD) patterns of the SP16
and SB16. Comparison with the JCPDS data
of SizNs and BN
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Fig. 3. Effect of PMMA and BN content on the
flexural strength of the SisN, ceramics
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Fig. 4. Effect of PMMA and BN content on the
dielectric constant of the SisNs ceramics. The
inset table lists the loss tangent of the
composition
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Fig. 5. Data map of flexural strength and dielectric
constant of SP and SB compositions
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