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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. ¥ Name of sample(s) and chemical formula, or compositions including physical form.

1. Austenite stainless steel, JIS SUS310, Bulk
2. Ferite/Martensite steel, JIS SCM440, Bulk
3. Aluminum alloy, JIS A7075, Bulk

2. EBRAERUER (ERISEKWDEGN -GS, TOEEZIFEBLTIZEL,)
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.

Experimental method,;

Tensile specimens were cutout from the materials by an electro discharge wire-cut machine. A
strain gage was glued on the sample surface in the loading direction. Tensile loads were applied
step-by-step on the sample

. . } Table 1 Conditions of diffraction measurement.
using a tension/compression

) . TAKUMI RESA-1
loading device set on the Experiment date 2010.11.5 2010.10.11
sample stage of TAKUMLI. Beam Pulsed neutron Continuous neutron

. . . Beam power: 120 KW Reactor power: 20 MW
Diffraction profiles were Monochromator: Asymm. Si 311

Mid. resolution mode (Ad/d = 0.28)

; 116 A
measured at each loading | pifraction condition d-range: 0.39 - 2.64 A Wave length: 1.6

Diffraction: a-Fe 211 (d = 1.17 A)

step. Results were compared Diffraction angle: 90 deg Diffraction angle: 86 deg
with the data obtained by Incident slit Width: 3mm, Hight: 8mm Width: 3mm, Hight: 10mm
L. Receiving slit - Radial collimater, W 10 mm
the RESA-1. Condition of Detector 1D Scintillator (pair of 90 deg banks) 1D-PSD. 100 X 100 2
. . . : -PSD, 100 x 100 mm
diffraction measurement is and W 3 mm x H 200 mm/pixel

hor.: +3 deg, ver.: 3 deg

View angle Per bank: hor.: 15 deg, ver. : £15 deg

shown in Table 1.




2. BEEAERUHER (DDF) Experimental method and results (continued)

Results;

In this report, the results obtained on SCM440 steel samples were described as a representative example of the
experiment. Fig. 1 (a) - (c) show the measured lattice strains plotted against applied stress. Linearity of the
strain-stress relation was improved with increasing acquisition time. Standard deviation of the strain-stress
relation for 211 diffraction was decreased with increasing peak intensity as shown in Fig. 2. In this figure, the
result obtained by RESA-1 in JRR-3 was also plotted for comparison. Standard deviation was about 20 x 107
corresponding to 5 MPa in tensile stress at 1000 counts of the peak intensity for both TAKUMI and RESA-1.
The time required to store 1000 counts at the experimental condition was about 2 min. and 10 min. on TAKUMI
and RESA-1, respectively. Fig. 3 shows the Young’s modulus obtained by the tensile tests. The measured values
were in good agreement with the theoretical values calculated by Kroner model except for 222 diffraction
showed very low peak intensity. Further experiments on the TAKUMI and RESA-1 are required to clarify the
characteristics of the both diffractometers.

(a) 10 min. (b) 6 min. (¢) 1 min.
Fig. 1 Examples of (lattice strain) — (applied stress) relations of SCM440 measured by TAKUMI.
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Fig. 2 Standard deviations for strain-stress relation. Fig. 3 Comparison between measured and calculated

values of Young’s modulus (TAKUMI).






