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Extension of X-ray stress measurement to coarse grained materials an small area

Suzuki, Kenji
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In this study, it was clarified that difficulty in an X-ray stress
measurement is caused by not fixed a diffraction centre. As the countermeasure, we proposed a double
exposure method (DEM). In the DEM, the diffraction points were measured at two different points and
the line of the diffracted X-ray beam is determined by the two points. The stress of the
coarse-grained materials can be measured using the DEM. For example, the residual stress
distribution of the indented specimen was measured using the DEM. Our residual stress map
corresponded to the simulated results.

DEM



10 (ICRS-10
1979 2
2
cosa 2D [2]
2
27 2
(3]
2
X
1)
2 ( )
2
« ) 2
2
1) 1
2 2 (
3)
Area detector —_ P
Specimen
White X-ray :
beay Pc
(xe:yezc)
(a)
1
1 (@) 2
2
P1(x1,y1) P2(X2,Y¥2) P1 P2
P1(x1,yl) P2(x2,y2)
I 2
I/ I
PC
( )
(DEM: double exposure method)
Poulsen
3DXRD
Imm

X-y 3

28 7 ) 2
2
cosa cosol
2
2020 2
2
0
)
x
!  Diffracted ‘DC_ .
bear A N &
ey B
S
X-ray beam -‘j - fx > I,
Ox —- < 1Q)
(b)
(PILATUS ) p1 P2
L
I/
1)
28 PC(Xc,Yc,2c)
[4]
3DXRD



SPring-8
BL22XU, BL14B1
BL28B2
2 PILATUS A5052
2 (@ P1L P2 2 (b
20 2

(a) Diffraction images (b) Results of matching
2. PILATUS A5052
SPring-8
BL22XU 30 kevV  0.2x 0.2 mm?
3 A5052
3 mm, 4.75 mm 1
3

Indenter ‘ 2nd impact

\\Ezij7/1sthnpact

Specimen Y

0.2 mm
PILATUS Al 331 ( 20 26° ) P1, P2
L=711.889 mm 90°
4 (a) 01

45°

45°



Indentation +

I

Stress, MPa
100

50

-50

-100

4
Impact [6]
4 (b)
5.
30 keV
2 PILATUS 30keV
CdTe CdTe
71
(el
(0002) Si (111)
Si (111)
SPring-8 No. 2018A3653, No. 2018B3653, No.
2018B3684, No.2019A1636 No. 2019B3684

(No. A-18-0S-0032 No.
A-19-QS-0037)

< >
[1] S.Taira and K.Tanaka, Local residual stress near fatigue crack tip, Trans. IS1J,
Vol. 19, pp.411-418 (1979).

[2] B.B. He, Two dimentional X-ray diffraction, pp.272-303 (2009), Wiley.
[3] JSMS-SD-14-20, cosa ( ), (2020),



[4]1 Vol .68, pp.
312-317 (2019).

[5] H-F. Poulsen, Three-Dimensional X-Ray Diffraction Microscopy, (2004), Springer,
Berlin.

[6] https://sourcrforge.net/project/impact/

[7] http://Kikai.ed.niigata-u.ac.jp/CdTe/

[8] CdTe

,Vol .69, pp. 293-299 (2019).



K. Suzuki and T. Shobu 10
Intergranular Strains of Plastically Deformed Austenitic Stainless Steel 2019
E-Journal of Advanced Maintenance 9-17
DOI
K. Suzuki, T. Shobu and A. Shiro 6
Stress Measurements of Coarse Grain Materials using Double Exposure Method with Hard 2018
Synchrotron X-Rays
Materials Research Proceedings 69-74
DOI
http://dx.doi.org/10.21741/9781945291890-12
67
2018
708-714
DOI
https://doi.org/10.2472/jsms.68.312
Suzuki Kenji 92
Proposal for a direct-method for stress measurement using an X-ray area detector 2017
NDT and E International 104 110

DOl
https://doi.org/10.1016/j .ndteint.2017.07.012




68

2019

312-317
DOI
https://doi.org/10.2472/jsms.68.311
69
CdTe 2020
293-299

DOl
https://doi.org/10.2472/jsms.69.293

7 1 3
15 pp. 143-148 2018/7/11
2018
52 pp. 82-85 2018/7/13

2018




Kenji Suzukil, Takahisa Shobu and Ayumi Shiro

Stress measurements of coarse grain materials using double exposure method with hard synchrotron X-rays

The 10th European Conference on Residual Stresses in Leuven, Kingdom of Belgium

2018

Kenji Suzukil, Takahisa Shobu and Ayumi Shiro

A new stress measurement for coarse grain materials using hard synchrotron radiations

The 4th International Conference on Maintenance Science and Technology, Tohoku University, Oct. 10-23-24/ (2018)

2018

Kenji Suzuki,Takahisa Shobu

Diffraction plane dependence of micro-residual strain by plastic deformation

The 9th International Conference on Mechanical Stress Evaluation by Neutron and Synchrotron Radiation

2017

51

2017




14

2017

CdTe
http://kikai.ed.niigata-u.ac.jp/CdTe/

(Shiro Ayumi)

(60707446) (82502)
(Shobu Takahisa)
(90425562) (82110)




