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Abstract

Lattice strain measurements of specimens applied to various external compressive stresses loads were performed using
the neutron diffractometer for Residual Stress Analysis (RESA) of engineering materials located at the guide hall of the
research reactor JRR-3. Compressive stresses in the elastic deformation stage were applied to the cylinder samples of
carbon steel S45C and aluminum alloy A6061 through a compressive rig, and the corresponding elastic stress-strain curves
were measured. A good linearity in the elastic stress range was confirmed using these two reference specimens even though
their Young’s moduli of S45C was evident different. These Young's modulus is under consideration through analysis and
calibration of the data of the load cell and the strain gage used for monitoring during diffraction measurement. These
results will be employed as a valuable reference data for verifying the neutron stress measurement technique based on
RIKEN accelerator-driven compact neutron source RANS.
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Figure 1. On-line view of the dedicated compressive
loading gage of cylindrical specimen during neutron

experiment at RESA
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Figure 2. Diffraction peak of {211} reflection of S45C

specimen.
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Figure 3. Axial lattice strain of cylindrical specimens
measured by the neutron diffraction as a function of

nominal values of applied compressive stress.
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