
KIT – The Research University in the Helmholtz Association

On the characterization of MPA CVD diamond for fracture 

toughness measurements  

Methods

Results

Failure to fracture 

in diamond disks:

Fracture toughness 

& Integrity 

assessment

NO + 2 bar 

Ø80 mm disk, 

optical 

60 ITER disks, 

Ø70 mm, 1.11 mm 

from Ø150 mm disk, thermal 

Preliminary optical (GS) Preliminary thermal (GS)

▪ Microscopy

▪ Loss tangent

Double Torsion

Finalize experimental setup design for manufacturing, complete microscopy activity for ITER disks, characterize real-size samples

▪ Raman

▪ Pillar splitting

▪ EBSD

▪ XRD

ρmicr.,braz. / ρmicr.,aper. < 3 ρmicr.,braz. / ρmicr.,aper. > 20

33% 42% 25%
Microfeatures

- 24 disks

Disk GS

Brazing region

Aperture region

Laser cut from topLaser cut from side

~ 300 µm deep

GS

Optical, XRD sin²Ψ method

This work has been supported by Fusion for Energy under the 

contract No. F4E-OFC-842-SC03. The views and opinions 

expressed herein reflect only the author’s views. Fusion for 

Energy and ITER Organization are not liable for any use that 

may be made of the information contained therein.

GS – grain size

Average by number ~ 50 µm

Average by area ~ 200 µm

NS – grain size

Average by number ~ 6 µm

Average by area ~ 9 µm

(Davies, J. Mater. Sci, 2004)
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