
Target Materials 

Study of prototype refractory 

ceramics (SiC and Al2O3) with 

open unidirectional porosity  

Michal Czapski 

 

Cathi Final Review Meeting  

Barcelona, September 2014 

 

http://cern.ch/


 

    WHY?  

 

 HOW? 

       WHAT?  

WHEN?        

       

 WHERE? 

 

     WHO? 



 

    

 

  

 

      

 WHAT? 

 

      

    

 

  

 

New target materials 

     

 

      
Ice-templating method 
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GRAIN SIZE  

 

POROSITY CONTENT  

Remaining fraction  

 Material: Al2O3 

3.4 g/cm3 1 micron 

1.0 g/cm3 30 micron 

3.3 g/cm3 0.3 micron 
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R-SiC, 62 

R-SiC, 58 

R-SiC, 63 

R-SiC, 86 

Crystar, 25 
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 EFFUSIVITY 
 He 1400 °C   
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Porosity [%] 

R-SiC Elastic Modulus

DPF  Elastic Modulus

R-SiC Foam  Elastic Modulus

Crystar Elastic Modulus

S-SiC  Elastic Modulus

Alumina  Elastic Modulus

S-SiC Flexural Strength

R-SiC Flexural Strength

Alumina Flexural Strength

R-SiC Foam Flexural Strength

Crystar Flexural Strength

DPF Flexural Strength

S-SiC 
R-SiC 

Alumina 

Alumina 
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Irradiation 
campaign 

2012 ISOLDE beam 

1.4 GeV 

σ = 3.5 

 

Target #489  LaC 

20/09/2012 

6 SiC prototypes 

2.36 x1018 

DPA< 4x10-3 

 

RaBiT setup 

11/2012 

3 shuttles x 
4 prototypes 

1016 protons 

DPA <2x10-5  

Target #483 

SiC  

Delivery failure 
after sintering 

Target #497 

CaO  

GPS failure 

SPS beam 

440 GeV 

σ = 2.0 

HiRadMaT 

10/2012 

all 23 prototypes 

1016 protons 

DPA <5x10-5  



S-SiC 

Alumina 
R-SiC 



Irradiation 
campaign 

2012 ISOLDE beam 

1.4 GeV 

σ = 3.5 

 

Target #489  LaC 

20/09/2012 

6 SiC prototypes 

2.36 x1018 

DPA< 4x10-3 

 

RaBiT setup 

11/2012 

3 shuttles x 
4 prototypes 

1016 protons 

DPA <2x10-5  

Target #483 

SiC  

Delivery failure 
after sintering 

Target #497 

CaO  

GPS failure 

SPS beam 

440 GeV 

σ = 2.0 

HiRadMaT 

10/2012 

all 23 prototypes 

1016 protons 

DPA <5x10-5  

Shuttles opened 
Some pellets fractured 

Activity < LE 
Scheduled for SEM analysis  

At contact 
220 μSv/h  
(10/2013) 

At 10 cm  
340 μSv/h 
(01/2014) 



R-SiC 

S-SiC 

R-SiC 

R-SiC foam 



RaBIT 
Rapid p-Beam IrradiaTion system 

10/04/2013 WP6 ESR8 23 

B
compressed

air injection

by-pass valve

V1V2

shuttle

charger

gas

exhaust

flow

meter

reception

basket

restriction

= 6 mm

proton

beam

steel tube 12 x 14

copper tube 12 x 14

plastic tube 12 x 14

A

safety

valve

reducer

compressed

air (from IN)

gas

exhaust



R-SiC 

dense 

S-SiC 

R-SiC 

R-SiC 

foam 



     

FUTURE STEPS? 

       Other samples…?  

Mechanical testing 

 Micro-damages studies 

(continuation) 

    CONCLUSIONS 

Simple setup 

Many structures 

First tests – fractured pellets 

No evident evolution of the structure  
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