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Characterization of Acoustic Emission Signal for
Welding Flaw and Stress Conrosion of SPPH Steels
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Abstract An investigation has been made on the relationship between characteristics of Acoustic Emission (AE)
signal in welding flaw and the stress corrosion defect in-service for the high pressure pipe steel. In order to tackle
the problem of welding flaw in high pressure pipe, specimens were made by the aid of the application of both
corrosion liquid usage and a quenching method after local heating. The amplitude of signal was 60~75 dB in the
territory which is suspected for defect, and the specimens which only have welding flaw showed gradients of
0.034, 0.034, 0.035. Moreover, there is a certain increase in gradient even though the differences are very slight.
That is, corrosion specimens showed new gradients of 0.040, 0,039, 0.041 which put welding flaw and corrosion
mechanism together. After pressurizing 3 minutes, AE signal has been detected from welding flaw easily in each
part of the section. It is possible to predict the occurrence and also prevent the damage of stress corrosion crack
which has characteristics of cleavage fracture.

Keywords: Acoustic Emission(AE), Stress Corrosion Cracking(SCC), Fractal, Brittle Fracture.
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Table 2 Chemical composition  (wt %)  and
mechanical properties of used steel

Material{ C Si Mn P S

SPPH | 0.25 |0.10~0.35,0.30~1.10| 0.035 | 0.035

Tensile Yield

Elongation(%)
strength(MPa) | strength(MPa) gationt’o

373 216 30
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Fig. 2 X-ray film of test #4

99
I il it W
o 2,000
) A Hold
<
§ 1’000— ..ﬂ(ll.ii_.
Hold
0 TTTE00 T200  T.800 2400 3.000
Elapsed Time {sec)
Fig. 3 Loading sequence
2.3. AlE o

AEgE e Itz HL Fig 3% gon, 137
< WA Fes AAH] A% FHeE FF F
1087 FASAt 7y 484 Alzke 2%
o] M7He 500 kPa, M7+ 1,000 kPa, V-
7k 1500 kPaZ ©AH o2 A53dled bz 108
7+ s fAS A

3. AE Al

AEd ] JiF=E Yehl= Fig. 49 o] A
Aol qES 7hat7] st 1Y 28 AY AA
of 9ty ZIHRAE ol &3t stk A
FAlelA LY AENIE AME A HO HA
ZZ7|(pre-amplifier)E £3] AE B4 Aagow
HeHn AZ" AFEZ AE V5 E B4
AZHoR Folow IRFTE Hagsr] A8
RG 58AU(W]5 PACAH &5 7A°0l&2 ©]&3tith
g, 4% AAA dAEE AENSE A4 7
A57) 95 AwHoE gol AgHE
£ AlAM<Q RI5I(F= PACAH S} #4)
Ao A Re AME AHE3te 48E s -
FAF AefellA AAes FA3ATH RIS
AASFZ7E WA= 0L FHFeE 150 kHz
olW, R62 FXAFIF7} 60 kHzE 9% AXNFFH
718 F713le] ALE3IAT) test #1~4= R151 270
S} R6 17, test #5~62 R15I 279+ R6 274E &
My F9lol AAHYD 2 AXE Fig 5o e
Aok AEAZ O] 4 £4E Fol7] 95t A ¥
A ZHE 2IHE dAvpsien HEuARE
F28) 2 (high vacuum grease)E& ARE-8ltTh o}
# AME 1Ay Hate] mavg e 2 2y
Hlol =g AT

push
°
.t
o
l-oll



100 25, 33

L olFL,

o

(o]
#3

ZA" AE %= PACAHS] 32 Channel Disp
AE Work Stationg o[&3] &Astgct. AEs}o]
AeHe 2 A= E A3 AFA Ui 28
AL AAEAA A=A 3303 mm pencil break
test) A1 H-S 33 o]} HASAT NPA 2xv
16C, W54 3440 m/so)m, ALE 449 HF
AZL 88 dBE BE 3 dB ol ALk

AEAE A HH AP FE(test
threshold value)d7-& 93] wjAFS& 10837 &
Asted 45 dBE A1 BEez dAgstsch

= Q
=3

'_Loaid*i HyDraulic TesterJ

Pre AE
Amp [|System

@ Q?%@“ _____ i
v, % o E
D LDk
O @ R151 @ R6
(a) test #1~
® 4 l,/@ T@
&7 Weld |
[
5
T @ é 260 S
= ' Q@R6 O P RIGI

(b) test #5~#6

Fig. 5 AE sensor location

Table 32 test #1~#62] Al EH AFF
QP AT AEAZ o] F 3| E(hits), JLE
o4 A (energy) o] A AT o]}

(counts),

Table 3 AE test summary

Test| Threshold Total hits Total Total
No. {dB) counts energy
#1 45 4799 168,006 131,049
#2 45 2,303 142,421 178,940
#3 45 2,257 152,116 150,74L
#4 45 887 72,406 111,297
#5 45 175,040 861,482 701,732
#6 45 1,018 83,470 39,025
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Fig. 7 Gradient of welding defect and corrosion

Table 4 Gradient of hits vs amplitude

Test No. Total © @
#1 0.058 0.034 0.070
#3 0.060 0.034 0.102
#5 0.080 0.185 0.035
#2 0.067 0.040 0.092
#4 0.045 0.039 0.108
#6 0.046 0.041 0.083
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Fig. 9 Hits vs amplitude & time of welding defect & corrosion
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Fig. 11 X-ray film after AE testing of test #4
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