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Context and motivation (ITER)
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= Safety important role of diamond disks
= Failure to fracture

= Limited work in literature for fracture
toughness
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Fracture toughness (K,.) of diamond - literature
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Double torsion (DT) method
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= Applied to a very extensive range @ Limiters (3)
1/2 . .
K — ps ( 3 ) / of materials: ceramics, glasses, —
TS (1 -y

composites, steels, diamond

v =1-—0.6302t 4+ .20t exp(—m/7T)

= Relatively simple (specimen and g AN Sample base

loading)
At failure load, K = K¢

(fracture toughness,
MPa m172) = Symmetry and alignment are quite

important in the experimental setup

= Planar configuration ]
9 Machine base

KIT



Diamond samples size and pre-crack

= Best compromise for samples size
L (mm) | L/IW | W/t
=all~i

in the range 30% - 40%

= Pre-crack in diamond: preliminary laser cut studies
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Brazing area
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Diamond samples - characterization

= Loss tangent el from @150 mm disk, thermal
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Numerical analyses
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= CFD conjugated heat transfer + structural analysis
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Integrity assessment - first estimation B

Stress
vector plot
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B ~ 1 (first order) "37 MPa
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K, =B o, (T a)'? "
KI ~ 2.6 MPa m12 ~56 MPa

K =K Kic ~ 8 MPa m'2

(Davies, J. Mater. Sci, 2004)
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Summary and outlook

= A mechanical characterization of MPA CVD diamond against crack propagation
failure mode is required

= A procedure for microscopy investigation of the diamond disks was established
= Numerical analyses and a first integrity assessment were performed
= Characterization activities of the diamond samples are ongoing

= Generate drawings for the parts of the experimental setup
= Carry out the experiments
= Carry on the microscopy activity for the ITER disks
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Thanks for your kind attention!
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