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A Study on Strain Measurement of Coarse Grains Using X-Ray Area Detector
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X-Ray diffraction spots from coarse grains of austenitic stainless steel, SUS316L, were measured with an area detector.
The error of the measurement of the diffraction angle was investigated. “ 7t-method ” was proposed to solve the error due
to the position of the coarse grain. However, the 7-method was not effective in solution of the error. A double-exposure
method (DEM) was proposed as the measurement without error due to the position of the coarse grain. The DEM did not
solve the error due to the divergent X-ray beam. From this study, it was found that the measurement error of the diffraction
angle is caused by the position of each coarse grain and the divergence of the X-ray beam, when the diffraction angle is

determined from the diffraction spot.

Keywords: X-Ray Stress Measurement, Coarse Grain, Area Detector, Imaging Plate, 7t-Method, Double Exposure Method

1. &

2R ER 2 R L 22 XEUS IHlER e LT, 2h
FTcosa ik 2D ¥R | EEEE B SEEI TV
3. 2o, BPTERSE TH UL, 2 RouKREE T
FAIITHENTRETH %, 2 Koukias 2 R L <
XAESTHIE R OBSHEDHIE S i, HIESIROEN
T HEE L TCELT 2 LM TE 3,

L L&D 6, 20uiig o HIciifF St 3
. ORIh, 1 RooHH E C IRl o I E R i e AR
DIGHTHETH 5. Z2DRETH 2 HNARL, LA
W, TXRUEIHIED ZKEEE, LS h, Ih
FTXBUGHE OWHEER & SN TE L, HlZE, K
Kide & O XEREFIFBESIR & 22 D 20 % 0 ook o
THRZ 2 ZEENEETH S, Zhicxf LT, 2 Kookt
B X B MPTBLS OB IERS TH D | [MIPTEES D 5K
JE X S BHFABHIETE 20 THhIUE, 2RI
X 2 XBUEHTHEDNRIMEBICIEDI 13T TH 5.

FARBLD O A2 HE T 2 72121, MBS 2 Al
LCREXSRITAZRET 22 EBHBETHD, b
PSR B OMER b B L 22 %, [IITHEs 2 S B D&
WIAPFER S o2k, PR OB AT R IO
WCHERNC BT T 2 6B D3H 5 03, FHUTO VLT DHE
Mz xR Iy, KL T, MR % R
OB DRI 2> & 15 5 3 3 AT 328 A 12
DWVTHEL 2 fE R 2 WG T 5.

2. EEBAE
21 MR LUHRRA

AEFFEICHEH LM EHE, A =2 T F 4 FRAT VL
A8l (SUS316L) Z 7z, MEl28I ) L 7288, 4 5l
VPR & BN TS TR L 7L BRI, B
60mm. @ 10mm, BEX 2mm TH 3. &H. BN
DEERRL o, BB O X B T % 58 RS I
TERE L7, HRKLOE %2 257012, Fig. 1 1R

g SEARENE
T 950-2181 Fri HPE X Ti1jad 2 DHT 8050, BTk K E Tl
E-mail: suzuki@ed.niigata-u.ac.jp

(b) 150 pm

Fig. 1. Microstructure of SUS316L
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Table 1. Conditions for X-ray measurement
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Fig. 3. Change in radius due to position of grain
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(a) Diffraction image (¢ = 0°)

(b) Diffraction image using 7t-method

Fig. 5. IP image for SUS316L with a grain size of 35 um
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Fig. 6. Diffraction radii for SUS316L with a grain size of
35 um
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Fig. 7. Double exposure method (DEM)
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Fig. 9. Measured diffraction radii using double exposure
method
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Fig. 11. Difference in center of diffraction spot
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Fig. 12. Measurement of diffraction radius using DEM
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Fig. 13. Measurement of diffraction radius r.
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