2013 2014

Development of in-situ internal stress measurement system under fatigue loading
based on high intensity pulsed neutron beams
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An in-situ neutron stress measurement system has been developed at the neutron
engineering diffractometer TAKUMI in the Materials and Life Science Experimental Facility (MLF) of
J-PARC. The system can record experiment parameters, such as load, strain and temperature, as an event
with a synchronized time tag along a same timeline for a neutron detection event by using a
DAQ-Middleware and a TrigNET, which is a universal signal readout module. In-situ neutron diffraction
measurements during fatigue loading have been performed using the system at TAKUMI to demonstrate its
advantages. As a consequence, diffraction peak shifts which correspond to the fatigue load have been
successfully recorded, and therefore the effectiveness of the system has been confirmed.
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