
 

2012A1397   BL28B2 
 

X
 

Measurement of Micro Stress Distribution near the Grain Boundary of 
Stainless Steel using White X-ray Micro Beam, Flat Panel Sensor and Solid 

State Detector –Effect of cold-work- 
 

  a,  a,  a,  b,  b,  b,  b  
Takuyo Yamadaa, Takuya Fukumuraa, Koji Ariokaa, Tomotaka Miyazawab, Kentaro Kajiwarab, 

Masugu Satob, Tamotsu Hashimoto b 

 
a , b  

aINSS, bJASRI  
 

SPring-8 X

 
 

X  
X  

 
 

[1-8]
IGSCC

[9]
1

[10] IGSCC

SPring-8 BL28B2
X X

Energy-dispersive X-ray Diffraction Microscopy :EXDM [11-12]
0%CW 20% 20%CW

 
 

 
0%CW SUS316 20%CW

SUS316 20% 0%CW 20%CW
TD-ND 3mm 1mm 0.26mm EXDM

SUS316 1200 105 0.35mm
 

EXDM SPring-8 BL28B2 1
X 10μm

10μm 2 flat panel sensor, FPS
2 solid state 

detector, SSD
d hkl i

hkl i  
hkl i d hkl i-d hkl 0 d hkl 0  

d hkl i d hkl 0 d0 0%CW



 

d

[12] Z
 

 hkl _1 A hkl _1 x B hkl _1 xy C hkl _1 y 
 hkl _2 A hkl _2 x B hkl _2 xy C hkl _2 y 
 hkl _3 A hkl _3 x B hkl _3 xy C hkl _3 y 

A,B,C SUS316
x y

xy  
 

1 20%CW 2 300MPa 0.3%  
2 0%CW 2 180MPa 3%  

2 1mm 3mm
3

20%CW 300MPa
0.3% 3 0%CW
0.1% 220MPa 180MPa 3%

50μm 50μm 10μm 10μm
5 10μm  

 
 

0%CW 4 X FPS
4 a b

p1, p2
[11] 4 c

4 5 a 20%CW FPS
1 4 5 b p1 0, 300MPa

20%CW
5  

SUS316 0%CW , 20%CW
 

1
 

2 0%CW 180MPa 3% 4
 

3 20%CW 300MPa 0.3%
0%CW 5  
4  

IGSCC  
 

 
[1]Y.Kanazawa, M.Tsubota, Corrosion 94’ Nace, Baltomore, 1994 , Paper No.237. 
[2]M.O.Spidel,Vortrag 5 VGB Konferenz: Korrosion und Korrisionsschultz in der Kraftwerkstechnik, 

Essen, 1995  
[3]P.L.Andresen, T.M.Angeliu, W.R.Catlin, L.M.Young and R.M.Hprn, Corrosion/2000, paper 

No.203 2000  
[4] P.L.Andresen, L.M.Young, W.R.Catlin and R.M.Horn, Corrosion/2002, Paper No.2511 2002  



 

[5]T.Shoji, G.Li, J.Kwon, S.Matsushima and Z.Lu, Proceedings of the 11th Int. Symposium on 
Environmental Degradation of Materials in Nuclear Power Systems,Stevenson, WA, 2003 , pp.834-844. 

[6]M.L.Castano Marin, M.S.Garcia Redondo, G.de Diego Velasco, D.Gomez Biceno, Proceedings of the 
11th Int. Symposium on Environmental Degradation of Materials in Nuclear Power Systems, 
Stevenson,WA, 2003 , pp.845-854. 

[7] , , , , INSS JOURNAL, Vol.13, 2006 , pp.179-193. 
[8]K.Arioka, T.Yamada, T.Terachi and G.Chiba, Corrosion 62, 7 2006 , pp.568-575. 
[9] L.M. Yong, P.L. Andresen, T.M. Angeliu, Corrosion/2001, paper No.01131 2001 . 
[10] T. Yonezawa, T. Iwamura, Fontevraud 6, 3b-A137 2006 . 
[11] K. Kajiwara, M. Sato, T. Hashimoto, I. Hirosawa, T, Yamada, T. Terachi, T. Fukumura, K. Arioka: 

Phis. Stat. Sol. a, 206 2009 , 1838-1841. 
[12] K. Kajiwara, M. Sato, T. Hashimoto, T. Yamada, T. Terachi, T. Fukumura, K. Arioka: ISIJ 

International, accepted . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Diffraction Pattern 

2  E
hcd sin2

 

E 
Energy 

Energy spectrum 

 

Slit 

 X  
 

BBLL2288BB22  

 

2  
Solid state detector, SSD

1 X

2  3



 

 
 
 
 
 
 
 
 
a  b  

 
 
 
 
 
 
 
 
 
 
 

c  
 
 
 
 
 
 
 
 
 
 
 

a  

b  
 

4 0%CW 180MPa 3%  

1 mm

x

y

1

2

3 4

1 mm

x

y

1

2

3 41

2

3 4

5 20%CW 300MPa 0.3%  




