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Mechanistic Study on SCC Propagation of Welded Nickel based Alloy
— Evaluation of Material Characteristics on Corrosion and Stress Condition —

FH 15 (Takumi Terachi) *
IWHE BB (Takuyo Yamada) *

Fig {5k (Nobuo Totsuka) *
K #7%] (Koji Arioka) *

I wiF (Katsuhiko Fujii) *

B =y ks éz‘@ﬂ?j]ﬁ%ﬁiﬂﬂ AR DA RIS R R A N

e THEZNTEY,

BEOZEEN Loo

CZ L OMEED SN TS, $ﬂnfd

HHMIZ 600 GEL COBHESRTH S 1324 é:\’a’:ﬁﬁu\ SRR DB EED N D I EHFE -

‘) — THHE - ERERALARE -

J@%wx#%‘li%n%mnwusﬁm WA L7z ()M o

TIX 600 &4, 132 G4 DNEREIRDOE S 10nm LT &z i<, 72, 600 ek

??Fﬂﬁff% IBLLTnWnZ &P RSN

B pm (D720 REERLRZ o 72 RAE AR S 7,

PEBER AR TEICBI L TiX 600 &4, 132684L D
F72, (3) 27V —7THMHoOKETTId 475C DOk

ST UM BRI 7 ) — TR Z R Z L, 36OC'(?€>7’)*— BRHELTVwDB I EPbho

720 BT, (4 RFEWIAFEIZOWT

NS A DDMBREIR TR OIS EE N

(B0 SUR A E RV & 315
BT 5 lil?c‘:uﬂﬂﬁ’éﬂ, BEWMIERHT A2 &

B B EBPH L E R o T

TN EFINERZBIR L T2 TR TRIR S /.

x—7—F
V=7, KWL

Abstract

= VIEGSE, NIRRT, BERSE, BUERAK, MERREE, R, AL, 2

Stress corrosion cracking (SCC) of nickel based alloy has been reported in

= rvIEE &Y, BRI

pressurized water reactors. To increase reliability of components, mechanistic studies for primary
water SCC on Alloy 600 and their weld were carried out. In this study, characteristic of corrosion,
internal oxidation, creep and hydrogen embrittlement phenomena, which might have correlate to
SCC were examined to clarify their mechanism. As a result: (1) it was shown that the inner oxide
film on both metals were less than 10nm. And the grain boundary precipitates that mainly Cr-Csin
Alloy 600 were insoluble to high temperature water. (2) Internal oxidation along grain boundaries
were observed in several micro meters on both Alloy 600and 132. (3) Grain boundary creep of
Alloy 600 at 475 C in air and creep deformation on both Alloy 600 and 132 at 360 C were observed
although in condition without water. Furthermore, (4) increasing of hydrogen concentration near a
fracture region was confirmed by slow strain rate technique test. It was assumed that these four
characteristic might influence the SCC propagation mutually.

Keywords nickel-based alloy, stress corrosion cracking, weld metal, Alloy 600, pressurized water
reactor, corrosion, internal oxidation, creep, hydrogen embrittlement
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ECYIW L 72d DTV, RAEHFIEFBIEICE 5T
W & B L 2%, EEAETHEME (scanning
electron microscope, SEM) IZTEREZZEHAIL
7z.

(2) &2mEonhr

& Sk IR AR I i 0 1/2T CT RBRA % BCE N T
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