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A HFAN BAHE AERY E Aoz Yeon o[22 AE amplitude FH7F AERAUE 498 5 e
Fo¥ BT 2 F AL AnArh IGSCC vl&dde] 4% 2 FoEe] 42Ty Fod9 4P A
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Fig. 1. Schematic diagram of the corrosion cell
arrangement showing specimen, electrode
and AE sensors.
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Fig. 2. Geometry of plate tensioning specimen-
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Holl 93 AETF LA EE ST
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3. 4 Fa 8 oF
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AlA 27 gd2RE 4d Auzx FAHE AR
ZE BMste] SCC AF el RAE RASIE R, B4
2 z7)d HAEE AEA TS @5l aujel 7o
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2 AN AAs 1 W AAY TE Zolg FA
4th. Tablelo] vehd A& (elongation), #
9148 (maximum force), Al A2 YA §3 F
4 79 WE S (percentage of IGSCC) 5 71AIAA

Mo et 48 Aaks Wasel 2779 fA1e B
& YT 92 & F U, B AT E ofF
3 Ay 2RSS AEFHHA A, Hrlstch

3.1. SCCAl AE H&

AE 1 600CHA 3022 EAzEg AHE 74
gAY A 25x10° (mnys) ¥F £EZ AFEA
0. 8% AT AENFT Y eventF, amplitude R
A4 Zo] Fig 3(a)ol YE} Aok Fig 3@ v
Ehd eventd 2 amplitudegt2 ANE] BAGlo]
X&& 100588 AT AezA, 74 TG94 9
eventF % amplitudes ZHz} 21 Fho) A A AE
o] A HIFS Auigch HE 19149 AEAN
3E B e Agwyo) ofd R E IGSCCHA

o i Ol &

A 2AY Aoz FRAHM 1 olki: A A%l
Livlel g2 38 elstolxn Hul Azl 80%7
2wk ABAEZY W3 s @gche ol

oo Az 38 24 A¥A L1 28 A
AR 2EA B WY RolNE ok 300~70070
Aws) AR 2ASD flow A¥ 130 o

Adeon A4 77 82 7] 44 AVE FA5 A7 AB o] FlojA EIol g8 BF AAHUEO)
dgoz Hx 2 el ABNE B4 olF AWE F gaimch obgdl 49 69 AR AT bl
Table 1. Summary of SCC test conditions and results

No. of TeSF conditions Elongation Max. D % of No. of No. of Test
test Extrzrtlzlon treilfritent (%) f(%fs Siescc IGOSCC e\;z}r?ts cracks | variables
(mm/s) | ('C :Hrs)
1 25%107° | 600 : 30 147 0.69 0.95 100 142 Failure | HT”, ER”
2 25%x10° | 650 : 6 171 076 | 094 100 307 Failure HT
3 25%x10° | 700 : 1 134 154 | 053 70 1301 | Failure HT
4 5x10° | 600 : 30 068 0.21 0.98 100 93 Failure ER
5 1.25x107 | 600 : 30 9.21 107 | 068 80 604 Failure ER
6 1.25%10™| 600 : 30 288 2.10 0.0 0 3010 | Failure -
7 25x10° | 600 : 30 0.34 - ~ - 2 5 cr?
25x10° | 600 : 30 0.39 — - - 2 |numerous CI

1) The susceptibility of IGSCC (Sigscc) is based on the maximum elongation of the test 6
2) HT ' Heat Treatment 3) ER: Extension Rate 4) CI:Crack Initiation 5) CERT in Air
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(a) Test1: 2.5x10° mm/s, 600°C : 30 hrs
& 150 - - 1.80
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6 120 Sl Events o 144
@ 2 /
852 5 a0 108
£ s 3
S Bw 1 ] 1 o2 3
3 E
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44 0 ~0.36
40 4] 0.00
0 3 ] 9 12 15
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(b) Test 3 : 2.5x10° mm/s, 700°C : 1 hr (b)
65 20 T T 025
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&0 16 M Events 020
_356 u>1 12 ’§:
£ s o
S g
iso 2 s
3 2 /
a
45 4
40 ]
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(c) Test4: 5.0x10° mm/s , 600°C : 30 hrs
60
56
g€ _
=3 s k]
E M S
s® 3
Pz
44
40
Elongation (%) ( d)
(d) Test 5: 1.25x10™* mmvs , 600°C : 30 hrs
Fig. 3. Number of event, amplitude, and load vs. Fig. 4. SEM micrographs of the fractured surface
elongation for the test 1, 3, 4 and 5. for the test 1, 3, 4 and 5.
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o] ALe Yehlle Aotk Fig3h)oir s 2o
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A2g 373 Z718lx ey Hu AFY o]Hd
amplitudegto] th7} 48dB ol3t¢) & nHE o A
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o IGSCCE #2& & & HA o] 718iA7]
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AzhgT), Fig 3(c)9 Zo] Hxe AEMNZE o Q
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AY 5= A3 49+ g E 418 58] 571§
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99 2 ¥y 2 A4 99 Fol TE ReE B
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ZA%S ujgth Pollock'?el olatw uA® HA
F <4 (brittle high-strength metal)?] ¥4 Ao
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2o F byte] Fe Aoz ey}
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A58 Ao AFAAAGAE 11762 D)5

LU

249
A
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=1
A

AL, AAA, &&T

o 7 ol¥e) geie scedges TR,
Table 204 & 4 %ol F&E IGSCCl HE b

Table 2. The b-Value for each test case

No. of b~Value
Siesce
test | Total | Non-SCC | SCC
1 1.65 - - 095
2 1.76 - - 094
3 2.20 3.43 2.03 053
4 1.63 - - 0.98
5 2.03 3.07 1.97 0.68
6 3.40 - - 0.0
10* 7 T
@ .mwm
b= —u—Test3 Non-SCC 343
3 . S imsnmsee 307 [
..u; \\ —e—Test5  SCC 1.97
2 10’
g
5
g 10
=3
o
10° T T
40 50 80 70 80

Peak Amplitude (dB)

Fig. 5. Cumulative amplitude distribution of
SCC and non-SCC region for the test 3
and b

40

Test1

35 b FAROROTRORS SR Test2 oo

Test3
Test4

(21 4 L 2]

b - Value

SCC Susceptibility

Fig. 6 SCC susceptibility vs. b-values for each
test
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Fig. 7. AE energy, count and load vs. elongation
for the test 1.
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Fig. 8. Comparison of electrochemical current with
AE amplitude at the latter part of the test 3.
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Fig. 9. Initial AE events for the test 7 and 8

Fig. 10. Optical micrograph showing initial IGSCC
after two AE events in the test 7
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Evaluation of the Stress Corrosion Cracking
Behavior of Inconel 600 Alloy by
Acoustic Emission

Key-Yong Sung®, In-Sup Kim™, Young-Ku Yoon™
* Sytem Performance Group, Korea Institute of Nuclear Safety
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Abstract. Acoustic emission(AE) response during stress corrosion cracking(SCC) of Inconel 600 alloy has
been monitored to study the AE detectability of crack generation and growth by comparing the crack
behavior with AE parameters processed, and to evaluate the applicability as a nondestructive
evaluation(NDE) by measuring the minimum crack size detectable with AE. Variously heat-treated
specimens were tensioned by constant extension rate test(CERT) in various extension rate to give risg
to the different SCC behavior of specimens. The AE amplitude level generated from intergranulaf
stress—corrosion cracking(IGSCC) is higher than those from ductile fracture and mechanical deformation,
which means the AE amplitude can be a significant parameter for distinguishing the AE source. AE can
also provide the effective means to identify the transition from the small crack initiation and formation
of dominant cracks to the dominant crack growth. Minimum crack size detectable with AE is supposed
to be approximately 200 to 400 #m in length and below 100 #m in depth. The test results show that AE

technique has a capability for detecting the early stage of IGSCC growth and the potential for practical
application as a NDE.
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