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“Residual Stress Evaluation using Semiconductor-based X-ray Detector”
Research on this Detector Application to Steel Materials and
Case Studies on Measurements

F—U—F || FRIRRE - XIRLITVAITE - %I - B
FEFR S - ERLE

RITFRAEAREL AR ES

ﬁ,z_: ﬁﬁ Noriki Inui




A~ OEERRE AR [ 248K X RSB B\ e 585 77574

25

XS e 3, XS BLR AR U COREIS 28 e
IS A IR A 7 O —FE T 5, NACHITIE, XARIEHlE
BEDA VAV EEREBHAHNELT 7422 NN TIBHE
R ARER R T,

Hif&(NACHI TECHNICAL REPORT Vol.42) Tid, Az
JEBITOWTHIRRIL 7z, &7, P8Rty v e i L 7= hi 76
5 {0 O et il s R G N P e
ARAIEREEH T IR L- T,

TNE ORI O, RIS A v CHlA 45T
&z, BEERI A~ KD BHID E RAES T, BEIE, if
HX A EDOMRIRRES XS TSI L2, W DISEIRREIZ 55,

—h T FEROBLEER RIS TR B TR AR
REIZHTHY, BHER L RO R DKL TH L3R L0,
FTTRBIETIE, KDFMI S OHRIRREICII U7 fib etk %
WETAZET 2OUERHEA L,

51T, FEBEOEERHANOMHRAELT, Yay -2y
MR RS SR,

Abstract

X-ray stress measurement is a type of non-destructive
inspection method for quantitatively evaluating residual stress
using X-ray diffraction. For the purpose of applying X-ray stress
measurement to 100% in-line inspection, NACHI has developed
a device capable of measuring stress within the line takt time.

In the previous article published in NACHI TECHNICAL
REPORT Vol.42, the principle of this measurement method was
described. In addition, it was confirmed that the developed device
incorporating semiconductor sensing technology achieves sufficient
measurement accuracy for inspection applications, even with
a short measurement time of one second.

In previous fundamental studies, evaluations have been
conducted using commercially available stress standard specimens.
The residual stress values of these standard specimens are
specified by the manufacturers, and their material conditions,
such as hardness and surface roughness, are optimized for X-ray
stress measurement, representing an ideal state.

On the other hand, actual production components undergo
machining and heat treatment processes, leading to diverse material
conditions that do not necessarily correspond to those of standard
specimens. Therefore, this study evaluates the measurement
characteristics using steel specimens processed to represent
material conditions closer to practical applications.

Furthermore, as part of an investigation into applicability to
actual manufactured components, the effective depth of shot-peened
materials was evaluated.
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