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Introduction
• Typical research questions which still needs answers and understanding:

– What is effect of very high temperature annealing on the microstructure 
and mechanical properties of SiC?

– What is the effect of neutron irradiation on the microstructure and 
mechanical properties of SiC?

– What is the predominant transport mechanism in SiC for fission products 
like Ag Cs I etc?like Ag, Cs, I, etc?

– What impact does grain properties (size, texture, grain boundary angles) 
have on the mechanical properties of SiC and how does it change as a 
result of neutron irradiation? Does it have any impact on Ag transport y p g p
mechanism in SiC?

• Golden opportunity exists:y
– lessons learned from previous research work and available data & 

samples
– examination of actual AGR-1 irradiated TRISO coated particles
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Experimental Plan: Integration of “old” with “new”p g
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Preliminary results

TRISO Coated Particles
(ex PBMR)
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TRISO CPs 

Batch
SiC Deposition 

Temperature
(ºC)

SiC 
Deposition 

Rate (µm/min)

Weibull
Modulus 

m

SiC 
Thickness 

(µm)

SiC 
Density
( 3)(ºC) Rate (µm/min) m (µm) (gcm-3)

G118 
(ACF) **1510 * 4.33 32 3.19( C )

G146 
(ACF) 1450 0.23 2.61 39 3.2

G169 
(ACF) 1510 0.24 5.09 32 3.2

B14 (RCF) 1585 0 17 2 15 30 3 19B14 (RCF) 1585 0.17 2.15 30 3.19

B10 (RCF) 1510 0.17 5.03 30 3.19
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EBSD Examination matrixEBSD Examination matrix

Batch

Selected info 
for CVD 

reactors used 
for SiC

production 

Post-production annealing conditions

Reference
(no 

annealing)

1000°C 1300°C 1500°C 1600°C 1700°C 1600°C 1800°C 1900°C 1980°C 2000°C 2100°C

1h 1h 1h 1h 1h 100h 1h 1h 1h 30min 10min

ACFG118 ACF
1510°C NMMU NMMU NMMU NMMU NMMU NMMU NMMU NMMU NMMU NMMU NMMU NMMU

G146 ACF
1450°C ISU ISU ISU ISU ISU

ACFG169 ACF
1510°C ISU ISU ISU ISU ISU

B14 RCF
1585°C NMMU NMMU ISU ISU ISU ISU ISU

B10 RCF NMMU NMMU ISU ISU ISU ISU ISUB10 1510°C NMMU NMMU ISU ISU ISU ISU

Samples for ISU studies arrived 14 January 2012
EBSD at NMMU will start week of 23 January 2012
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Preliminary results

© CSIR  2006               
www.csir.co.zaVan Rooyen et al. HTR2010. 



Preliminary results
Van Rooyen et al. HTR2010. 

Results not complete: Only initial resultsResults not complete: Only initial results 
to confirm sample preparation technique 
(No conclusions is reached on results: 
measurements & interpretation will be 
done during January – March 2012)
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Preliminary results: Compression strength
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Preliminary results: Compression strength
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10

1 hour annealing at 1600°C 
(ā = average strength, σ0 = characteristic strength and 

m = Weibull modulus)
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Preliminary results: Characteristic strength-Temp
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Preliminary results: SiC-IPyC Interlayer - Strength
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Preliminary Results: Nano IndentationPreliminary Results: Nano Indentation
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Preliminary results

TRISO Coated Particles
(AGR-1)

• No actual EBSD measurements on irradiated AGR-1 TRISO coated 
particles were completed yet but is planned.

S l ti t di d t k i t ll d– Sample preparation studies were undertaken in controlled 
environments to do EBSD measurements on metallographic 
prepared samples (to eliminate time on overloaded FIB)

– Limited time available on electron microscopes (focus firstly on ted t e a a ab e o e ect o c oscopes ( ocus st y o
microstructure and fission product precipitates)
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Conclusions

Thi j t ill id l bl ti lt i th t 12• This project will provide valuable comparative results in the next 12 
months where the integration of the results will be adding value
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