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The Research of Mullite Bonded SiC High Temperature
Coating Used in the Non-Vocuum Solar Receiver Tube
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Abstract: Mullite bonded SiC ceramics were prepared from synthetic mullite and silicon carbide powder in
this paper. The physical and chemical properties of mullite bonded SiC ceramic such as the apparent porosity,
water absorption, bulk density, bending strength and thermal expansion were measured. The results showed
that the sample with mulllite 20 % fired at 1 380 ‘C has the lowest porosity, water absorption, and the
maximum bulk density which is 17 %, 10.88%, and 2.13 gecm™, respectively. The bending strength is up to
69.62 MPa and the coefficient of thermal expansion is 5.4 x 10 C™'. The samples did not crack through 30
times thermal cycling from room temperature to 1 000 ‘C, The bending strength of the samples after 30
times thermal shock cycling tests is 114.49MPa, and increase rate of bending strength is 64.45%. The main
crystalline phases determined by the X-ray diffraction analysis (XRD) were a-SiC, mullite (3A1,0; ¢ 2Si0,),
and a small amount of cristobalite. The microstructure was observed by scanning electron microscope (SEM)
and the thermal shock resistance machanism was discussed. The solar absorbtance (o) of best sample
obtained on UV-Vis-NIR spectrophotometer (Lamda 750, USA) was 0.80 which was a promising material as
high temperature coating used on the non-vocuum solar receiver tube.

Keywords: Mullite bonded SiC ceramics; high temperature coating; microstructure and properties;solar
absorbtance; thermal emittance;
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Table 1 The formula of mullite bonded carborundum ceramic (wt%o)

R 1 BRAHABARMERTEE (Wt%)

B 5 Bl B2 B3 B4 B5
SiC 90 80 70 60 50
¥ka 10 20 30 40 50

Table 2 The Chemical Composition of the powder of mullite and carborundum (wt%)

R 2 ERASHRUBERMOLZERS (W%

J5okE SiC Si0, ALO; Fe,0; TiO, CaO MgO K,0 Na,O I.L Y
BRAT 0 22.04 72.63 1.05 3.11 0.30 0 0.18 0.04 0.05 99.40
SiC 99.182 0.185 0.011 0.019 0.08 0.078 0.438 0.007 0 0 100.00
FE A o
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Fig.1 The relationship of apparent porosity and firing temperature
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Fig.5 The relationship of Volume Shrinkage and firing
temperature of samples
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Fig.6 The relationship of bending strength and firing temperature
of samples
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Table 3 The bending strength and appearance of samples after thermal shock recycle

5 3 M B2, B3 WAMEHITEE SRS

Bl 55 PREER S/ C RO POEAEIN R RYT HRJE AR AP
/MPa W o 5 /MPa 1% i
1 92.87 -33.40 %é%éﬁ(
B2 1380 69.62 10 84.93 -21.99 L
20 90.66 -30.22 TEHBL
30 114.49 -64.45 oL
381 978-1-935068-41-9 © 2010 SciRes.



7

% Scientific
% Research

»
%

9

o

Table 4 The coefficient of thermal expansion of samples (0~900 ‘C)
(x10°C™)
* 4 BEBERNLEHRRE (0-900T) (x10°TH)

FEfS 1350 1380

B2 5.39 5.40
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Fig.7 The XRD patterns of samples at different firing temperatures
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