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Neutron diffraction is one of the most powerful
methods for condensed matter studies. The principal
advantage of using neutrons rather than the more con-
ventional X-rays is the fact that neutrons can penetrate
deeply (2-4 cm for steel and more than 10 cm for alu-
minium) into metals to determine internal parameters
within the bulk of materials.

Material structure information is obtained from
measured neutron intensity spectra. A regular crystal
lattice gives rise to sharp Bragg reflections (Fig. 1).
Disorder, like interstitials or vacancies, reflects itself
in diffuse scattering between Bragg peaks. Large ob-
jects, like clusters in alloa, polymer conglomerates, or
biological macromolecules, are imaged at small neu-
tron scattering angles.
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Fig. 1 Diffraction spectrum of an austenitic steel

Stress investigations using neutron diffraction oc-
cupy a special position in non-destructive testing. The
principle used is similar to that of the well-known X-
ray technique in which the internal lattice stress present
in a material is obtained from the measured elastic lat-
tice strain it produces in the crystallites of which it is
composed. Lattice strains for all available crystal planes
(hkl) were obtained from relative shift of diffraction
peaks.

Residual stresses measurements were performed
with HRFD at the IBR-2 pulsed reactor in Dubna (Rus-
sia). HRFD is TOF diffractometer equipped with a
Fourier chopper. Slovak republic is a member state of
JINR Dubna.

The aim of the investigation is to study the level
of residual stresses induced by the surfacing in the weld
deposit zone and in the base metal, where consider-

able thermal gradients are present. Surfacing high-
nickel filler on an austenitic base metal is one of tech-
niques in repair of primary collector in the primary
circuit of nuclear power plant type VVER. The repair
technology was developed at Welding Research Insti-
tute Bratislava. Measurements of residual stresses in
the weld overlay and in the base metal are necessary
for approving the mechanical analysis and verifying
of residual stresses determination on welded material
by numerical welding computer simulation. Investiga-
tions of residual stresses are important for developing
optimal welding techniques.

At the current state of investigation are estimated
residual strain components ex and ey(Fig. 2). Further
measurements are planned for January 2000.
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Fig. 2. Residual strain components ex and ey (from
profile refinement) versus gauge volume location depth
d within thei sample.
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