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Detecting Acoustic Emission During Cyclic Crack Growth

in Simulated BWR Environment

Division of Nuclear Fuel Research,
Tokai Research Establishment, JAERIL
Dept. of Engineering Science, Faculty of

Engineering, Tohoku University

(Received July 31, 1980)

An attempt is made to detect and analyze acoustic emissions from
cyclic crack growth in SA 533 grade B steel in the simulated BWR water
environment.

Significant levels of signals caused by the environment-enhanced
crack growth were obtained through appropriate noise reduction
techniques. By reduing the frictional noises between the loading pins
and the specimen, as well as characterizing the spectrum of signals
emitted from various sources, discrete signal identification was made
possible.

The following empirical relationship was obtained between the

energy of emission and the crack growth rate:
da/dN = C(d ZEAE/mm/dN)n

where € and n are material constant and exponent respectively.
The possibility of utilizing this type of acoustic emission
technique was also discussed in relation to future continuous monitor-

ing of operating nuclear plants.

Key Words: Acoustic Emission, Spectrum Analysis, Crack Growth
Monitoring, SA 533 Grade B Steel, Corrosion Fatigue,

Simulated BWR Environment

The work was performed under co-operation between Tohoku University
and JAERI in 1978 and 1979.
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Table 3
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in equation (2).

The values of €, and n, determined experimentaliy

-

In Air In Water
Specimen No.
C] N C] uk
A-1 1.41x107° 3.31 2.48x107¢8 2.90
B-1 1.16x1074° 3.84 1.11x1071°0 4.23
B2 2.22x10°° | 3.19 — | da/en
AK
f
i—-—-——4o—----.— 2
35 %%*ﬁ*m
)
L @
|
(X
N I
L3 <
i <
— 3
83.’ } g8 &
(BI‘I'-‘
o~ /pre-crack
[»]
V }}—— unit:mm
: s
Fig. 1 Geometry of tapered double-cantilever beam type specimen.

: mm/cycle
: MPavin
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Fig. 3 Experimental set up for signal detection
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Fig. 4 Typical crack growth curve obtained in ambient air

for CDCB specimen.
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Fig. 5 Results of fatigue crack growth rate both in ambient air
and simulated BWR environments.
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