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Studies on the Monitoring of Fatigue Crack Propagation by Acoustic
Emission Method in Alternated Internal Pressure Tests of Model LWR

Pressure Vessel and NSRR Inconel 718 Tube

A
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Nuclear Power Department, Energy & Environment
Laboratory, Central Research Institute of Electric
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An acoustic emission method is recently applied to defects moni-
toring in the nuclear pressure vessel and piping for their non-
destructive inspection. Some problems remain, however, for its prac-
ticability in the monitoring of nuclear power plants,

The acoustic emission procedure for monitoring the fatigue crack
propagation has been studied in cyclic internal pressure tests of model
LWR pressure vessel and NSRR Inconel 718 tube as a co-operative research
work between the Japan Atomic Energy Research Institute and the Central
Regearch Institute of Electric Power Industry. The results obtained

by this study are described.

Keywords: Light Water Reactor, Pressure Vessel, Nuclear Safety
Research Reactor, Inconel 718 Tube, Alternated Internal
Pressure Test, Fatigue Crack Propagation, Nozzle, Acoustic
Emission Method, Monitoring System, Non-destructive

Inspection.
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%213 FEHAS=FrORERELARKORBEM
Preassure vessel Model No. Ho, 1 No. 2 No. 3 JPDR F.V,

Repeated internal pressure, (Kg/cmz) 120 150 1106 65 {operating pressure)
Repeated internal pressure rate, (cpm) 5 & 10 |3 5 8 3 50/year (presumed)
Machined notch length, (mm) 40 40 o} 60

root radius, {mm) 0.15 0,15 0.11 Natural crack

deptn {mean), (mm) | 3.2 1.6 1.5 6
N¥otch stress concentrat%z:;é:;:i:d) 8 to 9 6 to 7 8 to §

#2214 ENEBRer »ONEREL BEHERDO HE
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2% B SIS 2 B Sec. W
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#2 16 £ ) AAREI —F LT HICHETRE

Nozzle T-N H-N N-N
Circumferential stress of
inner surface of shell 202 202 202
(kg/mm>)
Circumferential stress of
inner corner surface of nozzle 495 456 517
2
(kg/mm” )
Stress concentration factor of 2.8 2.3 2.6

inner corner surface of nozzle
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Stress {MN/m?)

JAERI-M 8005

P= 10.8 MN/m?

=0~ Hoop stress
=~ Axial stross
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Crack propagation rates
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PN OBECH L TRENCTARLELIIOTATNTALA W,

AHERCET A1 >332 T 1 88A T A EFTKEFTALVORNESEELIC L BENEEH
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X775 VBERNTILONEEEEAR > TR,

222 BIOWNEHER _
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OEGErTNFNATY, AL bbb L 5CERBOHEMREIER L2 - T ) HES
BERL TS,
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dec /dN  mm/cycle
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3.1.1 AEZHA

BEfd 8 FECED A8 1 REAFFEOKRTHR, BNFRARFL, BxD AERTHES
ARG OY T AL ACEANON AT E¥BBETH T A ENERSWEMITERE | 23 A
Led ZEBOXAMBRSICGHEERELICRT. 32, ZORKEER 3LICRS,

AEAHFRCET 2L 5 2EPMC O 2BEYENSARCHL T, LECAEREOFA
ERILTRBRO L 5% 2BOFRED S,

(1 FENABEHCLAHTREMAL, SHEETY T H &1 ACAERBROANELHENE
Tr3FR,

@ BEnRBREAHMCIESAAEFUREMALAEHEFBR T — 7CERT HICL LD,
AEBERANERITEEANEROBN > s CREEL T, T THEMEERT — 2 OB
A5 FR.

EEAFRCBTHE, WOFRFENERET T VERC, 2 2Q0HREAS 3 F 1718
SHBRCEHRL 2.

Eﬁﬁ%iDAE%&%®ﬁﬁﬁﬂﬁ&%%@%%h%h@3L23;U&L3m%¢nﬁ
@K%éﬂTWéAEgﬁ?ﬁ,BMMHz%E®%@EﬁAE§&?T%%ﬁ,@KDUN-
EGAN ENDEVCO#BD9201 [K¥BEAELRF S B L LU HEKRITACERLL
M3 14CHEEOAEERTOREBETT S

AEBHZEORERE L L TH,

7Y 7 7HEIEE [ 40dB

AA4 Ty 7HIEE . 50d8B

B 7 M2 300kH, — 600 kHyg
&§$&Ltoik,AE&E%%%K%%&%E%#&LTM,ﬁﬂ%%m;%&%%ﬁe'
HfiH 2980m s L%,

3.1.2 AE®H®
Eﬁﬁ%%?wﬂmmﬁﬁtaﬁﬁ.%m5oﬁlzﬁllamif0a30460a90
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%EﬁﬁmﬁﬁéAEﬁﬁO%M%%&E&L5~7w%¢o@Emﬁmr&o;a&AE
BHESEONL,

(1) AERERRR, 30kg om? D LOREREETAEFRHESR

(2) 2080 AERERS AL, BENAEREREOR N2 v v ERLTED, BAKOH
HEHRITCE > T b,



JAERI-M 8005

(B) AEREFEOHHI, BE-RCENBEHEOEMITIKY > Twnb,

Do rsnBFEHABoRTH, ELR0=110kg/em?, 4~4.5% 1 2 v/ DO%KETH
FiE LRBCA -k, OB12H1 28820912 T—BREBRYTH L2%, 125
15 HCEBL, 12H23HKC2920094 2 A0ORET, AV No. 1 (T-N/XA ) DK
FAEEIRES SHORBRBAERINABRER T L, ks, AEBTHE, 2000912 Vi
HORA 045 —VOWBEY, CLIMELABRETHL Tw5,

DlorsaAFEELRBEECEAT, 2009142 RO EREEHRTFHORETC
1 0mV B E, #ERES15ms MEOBO TAREZESHREL TAEFHHEHEL %,
COEER60007 2 MATEE THEL 2%, LESSHEKL S, 15000%1 2 VT
I ovERREL, 2L0008%1 24T TRV 2,

AERBABKORRLBEOHEHEF T3 1.8, 45110912 VB OKANEK
3L90RY, 8, M3AL8FRARLTHLHL5C, EROCKRERBESORED D A EF
BlEd ABCERL TR b,

COREEEEOREBEC ST ARNENZAEERSAOHAMNELE 3 1.10 LxRT, A
RN, KIEBESR100CHMEREH -2 2BRTALI 22N 2 v A BRERL
Tkb, FEOAERGSHEAARER CANEOCERIF R N2 tArlE AT & EHBEHTS
%o '

oY — 2B ERCEZEREBROERESFRIBZEEFROR Nz b Avik>Twih, H3
L11 i, COLSA2EBERBCOWTDAEERESAAORBEALTRLLZIOTH L, FHRE
BWT, 500942 VRS CTHBAEOERBSHY, L000B8IXUK 200091 2 R TH
45° REAEABROERESFLCE > Tsh, BENABORELCHEL TwELEIDEEL LN
2, vhbb, CHETOENBEOAEEBAACONERCLING, FEhiBREMCEAS
AR TH 7308, BRNEHORELHELC45° CHEABAECAERRBIFLAZLT &8
ZLDEMTRODONATRES,

31123, AEESHESEn (+4bs, N=N,V " T TCVEZAEY— 2R, N
AEEH ) )D 200012 A~ GiEE COPERHETRT. ANCEWT, dBREHGHE, dHEH
BB ACEL 2 HERICS 5, 900312 v{fidbm=1, §4bb 4 5° OHFEKX
HRoTwnb, LER T, BhAaBHOREZHIVI2srTRAHEEEINS,

IEIHERBRAECH T 5AESEOBECEKLC, BEYRBCH T LAEFBOHED
k%tﬁ%éu,ﬁ%%%kAE%&@%@z%%m%éoa<w,%%mﬁL1mAEﬂﬁ
BESTTROBEFRS, AEMEEFOHAHAR, + TR 3ILTC 18R Tnbis,
CDYXS A AEREEEHEI D AEBCET AAEBREE TROLHEHLTESL, 3113
1, BERUCENZHIBEBLAZNe., 1 /XA (T -N/ XN )DF b aflifIRECD2AT,
191 2 s OAEEEROEN YA 2 VLR SEERLAIDTH A, BHTCEW
T, AEETKROE(|Z, M3 18323 9CRLAAEEBEHKREIEEAD, 2000091
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10F ¢ i ( NFERES)

20,/40dB, H&K2V,_, /500

64V ., (ATI5 0 OFEMRE )
10kHz~2MHz ( £3dBEA)
HPF(40dB. 0OCT, 5§kHzHT—60dB)

20k02, 30pF. 500FFH
SINGLE ~ DIFFERENCE ¥

10F % 30 (NFHEEM)
1

500

HPF FLAT, 100k, 300k, 1MHz
LPF:FLAT, 200k, 600k, 2ZMHz

40dB/0CT (¥BHHPF . —-60dB, LPF:—504dB)
10F % A3 ( NFEBER)

0~60dB (EFTE), BRK10V,_, 2000

500 (FFE Y71 0QLT

25 2V s AT (A5 0 Q#umER )

50 0Hz~2MAz (+3dB)
80mV,/dB(001~1V), OV 70V, 1V 1V
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