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Bragg peak positions are related to the interatomic 
spacings as built-in strain gauges that are measured with 
XRD. Localised changes are influenced by the strain field. 
Residual stresses are calculated by incorporating the 
elastic moduli.
Instrument characteristics directed at stress 
investigations:
! Small beam sizes - Facilitates spatially resolved micro-

diffraction investigations;
! ¼ Eulerian cradle - Facilitates true side-inclination 

stress measurement geometry;
! Large area detector - Captures significant sections of the 

Debye-Scherrer scattered intensities - improved 
measurement statistics - identification of large grains 
and texture variations.
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Instrument characteristics directed at stress 
investigations:
• Small beam sizes - Facilitates spatially resolved 

micro-diffraction investigations;
• ¼ Eulerian cradle - Facilitates true side-inclination 

stress measurement geometry;
• Large area detector - Captures significant 

sections of the Debye-Scherrer scattered intensities 
- improved measurement statistics - identification 
of large grains and texture variations.

• A laser/video system - Quick sample alignment 
and setup to within 20 µm accuracy

D8 Discover is a high-resolution X-ray diffractometer (XRD). The 
interaction of the probing X-ray radiation with the atomic planes 
in crystalline materials is captured in characteristic patterns 
with the peak intensities related to the chemical composition 
and peak positions to the interatomic spacing. This, in 
conjunction with shallow penetration of X-rays, enables 
studying of near-surface characteristics to depths of 20 µm into 
metals (deeper for less-dense, low atomic number materials). 
Notwithstanding surface limited, depth-resolved investigations 
are possible with a layer removal method such as electrolytic 
polishing, or alternatively more invasive techniques such as 
cutting or slitting.

Micro-diffraction, small beam sizes, combined with XRD on this 
instrument is useful for investigations of: 
• Spatially-resolved chemical phase analysis;
• Stress/strain in thin films, coatings and surfaces of 

engineering components; 
• Following effectiveness of surface modification processes 

such as polishing, grit-blasting, laser-shock peening, 
irradiation, ion implantation, etc.;  

• Texture analysis. 

Applications are widely used to investigate phenomena in 
scientific interests in physics, chemistry, materials 
science and engineering.

This instrument is integral to the suite of X-ray 
and neutron instruments within Necsa’s Beam Line Centre and 
directly complements the capabilities of the MPISI neutron 
strain scanner. 

Access to the Discover instrument is through scientific 
merit of submitted project proposals within the open 
access User Program where results are published in 
the open literature. Commercial (proprietary) access is 
also available.

Bragg peak positions are related to the interatomic 
spacings as built-in strain gauges that are measured with 
XRD. Localised changes are influenced by the strain field. 
Residual stresses are calculated by incorporating the 
elastic moduli.

XRD Technique for Stress Investigations



Case Studies
The non-destructive material microstructure probing contributes value addition to a wide range of scientific disciplines:


