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X-ray Residual Stress Measurement Techniques
for Confined Areas

NSRS
Taizo Oguri

(20096 H5H =28)

X-ray residual stress measurement techniques for confined areas were developed: the irradiation size-

changing method, the pseudo-y angle-changing method, and the dual-axis inclining method. In the irradiation

size-changing method and the pseudo-y angle-changing method, stress is measured from the peak shift because

of a change in the irradiation size or the irradiation position on the cylindrical surface under y = 0 deg optical

alignment. In the dual-axis inclining method, the stress measurement is conducted under the condition that the y

scanning plane is inclined from the specimen normal by Q (y scanning plane | Q scanning plane). The actual

value of the stress is obtained from dependence of the measured stress on the Q angle. Furthermore, the geometric

effects, the characteristics of the 20 — sin’y diagram, and the value of measured stress are described for the

conventional X-ray stress measurements of a cylindrical surface.
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inspection

1. FCHIC

X ARSI TIE SIS ) OIEFHENEFiLE L LT
LK AT TV S, ZOmMASME, HlEwmhE
HNEZH T 22K ETH > T, WEAHRICE
HAR DR EHIGIREICH B T & THB. Thb
&, WIE 2R T 5 X BRET & sin’y 1D 2R
TBEOOREFZNTHS. AT, WEFEROME
BRUOMEICERZYEZ5A50L LT, #E
VIOILEEICBE T 2560 5. BRI, (1) @
REDFHNDWENTH 2T &, QXMAHAD
JNE 7R 22 W 2 K 5 75 RS RIE i E S R 0D
T EMELRENS.

JERERSRAF AT MR E T, ThzeRnTzik
BTH-o> THLHMEHKREIRZRENSEERMTE S
N, WEREENTATERNC LD B, Kb I
IR HIE RS RN E RIS AICIE, BRENEEETT X

* SRS BEMEER

_N

IICHNE O—EBZYIBRE T 50, TEREMSMOR
ENDPILONEFEZ RS 2 08N H 5. [ Ofif
ITFEE, kML LR LIRS TER. LML,
Witz S 728, JEMHETH B L 2R e T 5 X
MRS TTEEZ VS RN ERLTLE S, BEL
LT, o-sinyiE? D& HSNTWS. LHL,
COFETIE, WEmMERE v A OEEFm & & T
THRINIEST, HEMOIIRICE > TET D5
PamlzEia N Lhd 5.

FED, WEEEET, WEERE v AOER
e & AT TR K TE KO O 72 b OMIE T
EERLE. UFCBWT, oM, $hH, XU
RS OWTHIAT 5. F/z, chickelT, ¥*
BB I E 172 5 A0S % 2% & 7% o T Al e s /1
EDWFEIC DN TIERS.

2. BHEID X FRISHRIE

PO AT T D R R S ) 72 3 i 0D X 0 I 12 C e



30

T T T
156.5 | 2
Irradiated ’h
area 2SR
156.4
)
<)
S 15631
2
2
g 156.2
g
% 156.1
o
A
1560 .7
‘//
155.9 4 L L
0 0.25 0.5
sinzy/

(a) Circumferential stress

156.6

156.4

156.2

Diffraction angle 260 (deg)

156.0

155.8 - ! '
0 0.25 0.5

sin’ v

(b) Axial stress

Fig. 1 20— sin’y diagrams measured for various sizes of irradiated area determined on the surface of a ¢5 steel bar.
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Fig. 2 Models for analysis.
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Fig. 3 Schematic illustration of the X-ray irradiation onto the corner of the concave cylindrical surface in the plane parallel

to the side wall.
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Fig. 5 Schematic illustration of 20, versus sin’Q diagram
of the pseudo-y angle-changing method.
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Fig. 6 Schematic illustration of X-ray diffraction in dual-axis inclining measurement for a side-wall of V-groove.
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Fig. 7 Schematic illustration of ¢, " versus sin’Q diagram of
the dual-axis inclining method.
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