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SCC initiation in cold worked Alloy TT690 under simulated PWR primary water
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Abstract SCC initiation tests under simulated and accelerated PWR primary water conditions
were carried out using cold worked Alloy 690TT specimens. The 20um maximum length of SCC
nucleation was confirmed on the blunt notch CT (compact tension)specimen with 20% cold
work after a long-term exposure of approximately 40,635h. Although the crack did not show
any obvious propagation, after 4,882h the 29nm crack mouth opening indicated continuing SCC
initiation. Additionally, extremely high stress of 80MPay m with slight deformation in specimens,
caused similar SCC nucleation for the relatively short duration of 8369h which indicated the
extreme high stress condition induced the cracking. SCC initiation tests were also carried out
using the specimens with prior cavity formation treatment in high temperature gas. Formation
of SCC nucleation after a relatively few hours of 2,269h confirmed the importance of cavities
for crack initiation. Since none of the specimens showed obvious crack propagation, the results
ascertained the excellence resistance of Alloy 690TT toward SCC initiation. However, results of
the constant load test under the 360C temperature condition implied even Alloy 690TT have a
potential for cracking in certain conditions.

Keywords Keywords: Alloy 690TT, cold work, SCC initiation, blunt notch CT test, cavity formation,
high stress conditions
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8,369h & T I

(b) TT690 &42(20%CW), K=73 MPam,
360°Cx8,369h( HGKT69C20-52-2)

(d) TT690 4 42(30%CW), K=70 MPa\m,
360°Cx5,276h (HGKT69C30-53-2)

34 F v ET«ERBEINRA R
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450C) %t L 72 3B (20%CW #, H2016GKT
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TV, TNHORMAS, WK E ZNEA
HUDAE L 7ZIRIET D, MR B 5 A B
DSCCOBFEITIE 6 THREHLL Lo BRI %2 %5 %
ZEDbro .

2200 O F v ¥ 7 4 A RILEL & AT o 7o kB A
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X114

2,269h #&T Wi
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200BE D F v ¥ 4 AR RALBEL O #, 320 T4,138
I ] SCC 58 2k 3k B3 & 20t L 72 HGKT69C20-56 D A
RERI7IRT. /v FIREHZBE L2000

(a) 450°Cx265h KR H#BRE (b)) KK PR +360°C PWRI1 R R K x4,138h)

15 TT690 G4 (20%CW) F v €7 4 H)S LA (450°C x 265h) + PWRIL UCREESEERSE T (360C X 4,138h)
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16 TT690 &4 (20%CW) & v ¥ 7 1 A BULER (450C x 200h) + PWRI1 JCRIEHEBRSE T (360C X 4,138h) 7T » + /v
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4. EXR
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20%CW #1 % JH 360 C @ PWRI1 &k & B 5t Ak th ©
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BoFIRRB)T 2 W CTirbhzZhai 5 Y ok
AR TLHEINTWS. 360C D ESLMT,

31%CW #4 % F v it 734 24 o 690~700MPa Dt JJ %
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HEEI5um B2 5 F v 5 1 W & o 72k S
NS U Tz 72720, BBORIZE 7205 7= L
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—WEHRL7ZZMALEZ 5N A, Zhai b OHE
W EAT ST D PWRL KRB BB T T A 41
NP B 2 & ZRT IOV TAIZER; 3 & %G
¥5.
ARIfgeTlE, K=30MPay mtHU4 DI 5EM4T T
20%CW A 122V T, 320C TI& 5 HIERIFEEE D3k
BRCSCCOBBIRT LAEL SR W L DR X
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72, FERET S ¥ N TIREE LM IR T320C FEEE
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WDV ERI GRS LEE EZ HNS.
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£ 5 PWRI KR BEEBREE T 128 1) 5 SCCIs A iR
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EINJISCC HGKT69C20-52-2 73 8,369 8,369h T SCC DIIIK
FEH AR HGKT69C30-53-1 %0 80 5,276 5,276h T SCC DAZILIL,
HGKT69C30-53-2 %60 70 5276 5.276h T SCC DIILIK
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H2016GK T69C20BNO3TL .
< 3|7
e SHULEL © 450C X 2200 6,333 2.269h T SCC DT
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Thh, KWgee TEBMIZSCCAFEAT 2
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