
2014A1569    BL46XU 
 

TIG  
In-situ Stress Measurement During TIG Welding Process 

 
  a,  a,  a,  b, 

 c,  c,  d 
Tatsumi Hirano a, Daiko Takamatsu a, Kosuke Kuwabara a, Shuoyuan Zhang b, 

Takahisa Shobu c, Ayumi Shiro c, Masugu Sato d 
 

a , , b , 
c , d  

a Hitachi Ltd., Hitachi Research Lab., b Comprehensive Research Organization for Science and Society, 
c Japan Atomic Energy Agency, d Japan Synchrotron Radiation Research Institute 

 

TIG
X FeO

FeO Fe-O

 
 

TIG  
 

 

TIG Tungsten Inert Gas MAG Metal Active Gas

TIG HAZ Heat 
Affected Zone
TIG HAZ [1] JASRI

HAZ
 

 
 

SS400
100 mm 12 

mm 20  
TIG X

1 SPring-8 BL46XU
TIG

1 TIG X
 



PILATUS2M
30 keV 0.5 mm ×0.05 

mm X 5
X

TIG
150 A 3 mm x= 
-40 mm 40 mm 1 mm

X 0.1
300

6 mm 25 C Cu
X

x=0 mm y=0 2 3 4 5 6 7 8 12 mm
TIG

y X

CCW 90 x X
PILATUS2M 1475 ×1679 0.172 mm

211 115 mm
211 CeO2 420 y=0 mm x=0 20 25 30mm 211

CeO2 420 X
2 PILATUS2M 24

X fit2D[2] 2
2 Voight sin2

 
 

 
2 SS400 X CeO2 420 1005 mm

PILATUS2M SS400
Fe3O4 X 21

2 SS400 X  

(a) (b)

 
3 X d vs.  

a y=0 mm b y=4 mm 



X 3
d
3 a y=0 mm b y=4 mm
HAZ 7

3 a
Fe3O4 35 FeO

38
50 53

3 b
HAZ 36 FeO

46

FeO Fe-O
 

CeO2 420
X

PILATUS2M 24 sin2

2 8 MPa 211
211 GPa 0.29

4 x=0 mm, y=4 mm y
sin2 11.7×10-6 / C 4

x -40 -26 mm

 
X t

y  
 

 
[1] S. Zhang et al., MECA SENSE 2013, " In-Situ Stress Measurement in the Heat Affected Zone during 

TIG Welding Process" 
[2] http://www.esrf.eu/computing/scientific/FIT2D/ 
 

4  
y=4 mm 


