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Acoustic Emmision Characteristics according to
Failure Modes of Pipes with Local Wall Thinning
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ABSTRACT : Fracture behaviors of pipes with local wall thinning are very important for the integrity of nuclear power plant.
However, effects of local wall thinning on strength and fracture behaviors of piping system were not well studied. Acoustic
emission(AE) has been widely used in various fields because of its extreme sensitivity, dynmmic detection ability and location of growing
defects. In this study, we investigated failure modes of locally wall thinned pipes and AE signals by bending test. From test results, we
could be divided four types of failure wmodes of ovalization, crack initiation after ovalization, local buckling and crack initintion after
local buckling. And fracture behaviors such as elastic region, yielding region, plastic deformation region and crack progress region could
be evaluated by AE counts, accumulative counts and time-frequency analysis during bending test. The result of the frequency range is
expected to be basic data that can inspect plants in real-time.

.M = Emission: °|3} AFet J@)ele Bk ABS] a7gere A
% 7HE Ue 5 U A8 BpHesy Ame) ujAg

WA o] oA BE SAE W HYTRE Sof AF Q) WEN A BYL A¥FHew suPoy AR A
5= wwe Aol kAR exlel ol Zash dujel ot VIE AR AR A olgstee A7 WPtk ®
Qrolth e, oleg oA B FAES) s Ay Shiel ABIT 3R MISEAPI(NDT: Non-destructive
7% ol @) 714 2R Dt we v gm, g Testing) RN gz WAEHE Fdsa =S WIS
2).3.2)(Erosion-Corrosion: E/Q)l] o]8] @Alsls FRA9 & T FHOE ALgElEE AT gtk B3 HIH] FAPY
4ol 7+8(local wall thinning)% -1 o dhi}o] Eo] A% A9} 27INe AEsh=dl vlslAM, AE= 2

oEE BHAY AR AW} A5AAS W) Fasge, O Ads TEin @D AdA 2L FH AT st
AA 7 ZojA Az BAEZ UEHD 9 0E ARRE wdd WAY F 3Uvke FHAA FEAED

2t{Ando et al.
1999; ASME Boiler and Pressure Vess. Code Sec. XI, 1998).

;O

It} (A3 =, 1994; Ahn and Nam, 2001).

S upe] Rl 7hgo] WAIEES we] T A%, e, E dpelMe aeahidel ZiAHeR ey
G371 75 A@elr] A8 ATA AP A7) o gy T IIEE BEVe FHoIG Hae] kel wE Hlel
2e Aot} (Ando et al. 1999; Miyazaki et al. 1999; <F21%h EPREE ERIAL, Al AAEHen AELYES AA
= 2001), sl AEMYOomRE Vot ofe] AeiuESs g A
ol AR 259 $eol ol sty wE wysw g T EFEs] AVHS TSR ST

odo] o, BAY 54, B3 £t WY /7o) W 55
& Bsl sk oled B49E S E(Acoustic 2. Mz ¥ asay
ALAA @719 QA PAFGA) FT FFE 2 100 2.1 M=

051-620-1640 namkw@pknu.ac.kr B 23] ARgE AEE A7 48.6mm<) Schedule 80

66



A Fe] AR 2 s

SPPH38 &4 Carbon  Steel Pipes for High
Pressure Service; KS standard K-3564)o]t}y. 2 7]|A|& A&
9 5% 24& 22 Table 19} 20] UhEhch w3 e} 7
So] w2 F3 2 ABMH| AMgEE Al¥#He A4S Fig
1(a), (b)oll vFebdth Fig. 1(@)E 360°8Fl 2 87+

<, Fg 1) Zolg¥de s #F9 ot f2es 7k}
A3l FalFolAM e 759 Zol7t dmadt HA 3T A gl
AHEE A @3] X Table 30] vehdch

Table 1 Mechanical properties

. Tensile Yield .
Material Elongation
strength (0v) strength (0y)
SPPH38 373 MPa 216 MPa 27 %
Table 2 Chemical compositions [wt%]
Material C Si Mn P S
SPPH38 025 0.25 043 0.035 0.035

48.6mm

14 thinned area

(@) 360°circumferentially thinned specimen

48.6mm

thinned area

(b) Partially thinned specimen with the different depth

Fig. 1 Pipe specimens with local wall thinning
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Table 3 Specimen geometries

) Half Quter Diameter Wall Thickness  Thinned Depth Axially Thinned Length Thinned Angle
Specimen no. S
Rs (mm) t (mm) d (mm) 28 ()
LTP-1 24.3 51 1.0 360
LTP-2 ] n 4.0 "
LTP-3 " " 1.0 "
LTrP4 n » 40 "
LTP-5 n " 1.0 "
LTP-6 u ” 40 "
LTP-7 y " 1.0 n
LTP-8 ) ” 40 "
LTP-9 p " 4.0 63.3
LTP-10 Y " 40 Y
LTP-11 ” " 0.0 0.0
LTP12 ” " 1.0 360
LTP-13 n n 4.0 p
LTr-14 ” " 1.0 Vi
LTP-15 " " 4.0 "
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Fig. 3 Moment-displacement curves for locally thinned pipes

(c) The case of local buckling

Load point displacement, & (mm)

(d) The case of crack initiation after local buckling
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Fig. 4 Failure modes occurred in pipes with locally thinned area
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(b) The case of cracking initiation after ovalization
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(d) The case of cracking initiation after local buckling

Fig. 5 Relationship between AE count and stress according to load point displacement
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