31

STUDLBOLT/ o} Ak4l2l

!
EERIE

Ultrasonic Detection of Small Crack in Studs{Bolts]
by Signal-Conditioning

A Z=  olx T M oz qF FFRx 1 Z gpwkkx

(s}
5
Ha

(Dong Man Suh, Hong Chin Moon, Kyu Hoon Choi, Chong Kyo Kim)

2 o

vhababell &3 8 Stress-Corrosion Crackingelsi Corrosion WastageiLoss of Boll Thameterd = H &by b of g
ch, Asbel avioh L2mm P 2o oliigl el TR0 Fheel] ofidr ARt Wl £ ERef4E Signal
Conditioning 1djell 5 & viabg4 i &el A4nhahis olfald R 4 At g4 £% 4 <Ay el el gt

let,
ABSTRACT

It is difficult to detect such flaws as stress-corrosion ¢rackmg or corrossion wastage{loss of bolt diameter!
in the threads. In many cases the critical size of a flaw is very small(1-2mm order). This paper describes how
it is possible to discriminate small flaw indications in threads using the time defference of thread signals

| TDTS] by a signal-conditioning technique.
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Table 1. Surnmary of degranded thread fastencers in reactor coolant pressure boundary

DEGRADED REACTOR ; NOGF  PLANTS(YEAR INCIDENT | MODE OF
COOLANT PRESSURE | REF*RTED ' REPORTED; &REACTOR i FAILURE
| BOUNDARY THREADEU;N q lE\iTsl\’ENDOR i
"PRESSCRIZER T 2T CALVERT CLIFFS 2190 C-E _'T_‘“ B |
MANWAY CLUSURE ! | SLLUCIE 1¢1478) C-E BC
STUDS 5 I ’

TSAEAM GENERATOR 7 7 TMAINE YANKEEQ@i CE | sC
MANWAY CLOSURE COLUNLE s L) B&W SC
STUDS ! | ARKANSAS 101078) BEW BC

\' | ARKANSAS 1(1980) B&W sC
3 CALVERT CLIFFS 1{1901C-E BC
;1 St LLCIE 11977 C-E BC
. lsawoNOFRElNTIW s
REACTOR COOLANT 1 5 Ft. CALHOUN{ [%80) C-E BC
PUMP CLOSSURE CALVERT CLIFFS 101980)C-E BC
STUDS CALVERT CLIFFS 219811 C-E BC
CONEE 311481 B&W | BC
OCONEE 2(1981) B&W | BC

STFETY INJECTION 1 CALVERT CLIFFS 2(1981)C-E ‘ BC |

CHECK VALVE
STUDS !

*SC=STRESS CORROSION : BC=BORATED
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Table 3. Ampiitude of stud Threads by DAC Method
RPV NOTCH DEPTH (MM} R 27 l 4 [
dB (20L.0G NOTCH / NOISE) R 4 69 69
PERCENT OF DAC - B2 62 100 | 17 | 137
RCF NOTCH DEPTH{MM) 11 15 | 20 | 30 | 40 |
dB (20LOG NOTCH / NOISE) 1.1 2 38 38 6.7
PERCENT OF DAC 65 2 100 1 120 | 140
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