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Influence of Minor Elements (Ti, Nb) on Primary Water Stress Corrosion Cracking of Alloy 600
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Abstract Influence of minor elements, such as titanium (Ti) and niobium (Nb), on primary water
stress corrosion cracking (PWSCC) of Alloy 600 was studied at temperatures ranging from 330 to 360 [0,
using slow strain rate technique (SSRT), to clarify the PWSCC behavior of Alloy 600 weld metals. Results
reveal that anomalous fracture is observed and failure occurs more quickly at lower temperature, in the case
of material containing Ti and/or Nb, and the apparent activation energy increases together with the Nb content
of the material. From this result, it can be inferred that the greater apparent activation energy of Alloy 600

weld metal, in comparison with base metal, is caused by the difference in Nb content.
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1.00o0gg 200000
00000000000 0000Opressurized  water 210000

reactor, PWRO OO OO0 600000000000
pwsccoooooooooo®ooooooood
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
noooooo®0e000000N0NONONOOOOO
00000000000000 MAGOOOOOOOO
00 TiONDOOOOOOOOOOOOOOOOOOO
000000000 PWSCCOOOOOOOOOOO
000000000000 00000000000
000000000000 00000000000
000 PWSCCOOD 60000000000000
Oooo0O0O0O0O0x0

O oomoooooooooooOOObOOODOOOO

oooooooomMAcOOODOOOOOOOOOOO
ocooooe00DO0OOUODOODOODOODODO
ooOoooO0oooOOoooooMAGOODOODOO
0000000000 TIODOONPODOOODODOO
MAGOO O O OOUODOOOOOOOOOOOOOooOO
OOo0OD0O0O0000000D0O0TIONDO O 60000 M
ubobdobobobdobdobobobdoobooboao
gbobdobdobobdobdobobobodoobooobao
oobooobooooooobooooobooooooo
Oo0ooooooooooOoOoOgTiONbDDODODO
oooooowmMAeOODOOODOOOOO0OODOO
ooooooloooooooooobooboooo oo
oooooooooooooooon



138

o0 ooooooon (wt0)
oot c Si Mn P S Ni cr Fe Cu B Ti Nb
MAG600 | 0.030 0.35 0.36 0.009 0.001 74.85 16.16 8.64 0.01 - - -
Ti0.5 0.028 0.27 0.35 0.014 0.001 74.50 16.10 8.23 <0.01 0.0001 0.51 <0.01
Til.5 0.028 0.26 0.35 0.015 0.001 74.40 16.11 7.25 <0.01 0.0001 1.59 <0.01
Ti3.0 0.029 0.26 0.33 0.015 0.001 74.70 16.04 5.59 <0.01 0.0003 3.03 <0.01
Nb1.0 0.029 0.31 0.34 0.010 0.001 74.70 16.01 7.63 <0.01 0.0001 | <0.01 0.97
Nb2.0 0.025 0.33 0.34 0.005 0.002 74.80 16.00 6.55 <0.01 0.0001 | <0.01 1.95
Nb3.0 0.025 0.32 0.34 0.013 0.003 74.80 16.04 5.65 <0.01 0.0001 | <0.01 2.81
Ti+Nb1.0 | 0.029 0.31 0.35 0.009 0.001 74.50 16.14 7.16 <0.01 0.0002 0.50 1.00
Ti+Nb2.0 | 0.028 0.35 0.35 0.009 0.002 74.70 16.03 6.05 <0.01 0.0001 0.49 1.99
Ti+Nb3.0 | 0.027 0.34 0.35 0.005 0.003 74.50 16.20 5.14 <0.01 0.0001 0.50 2.93
Alloy132* | <0.08 <0.50 | 2.5-3.5 | <0.015 | <0.015 | >68.0 [13.0-17.0| <11.0 <0.50 - - 1.5-2.5
Alloy82* | <0.10 <0.50 | 2.5-3.5 | <0.03 | <0.015 | >67.0 [18.0-22.0| <3.0 <0.50 - <0.75 | 2.0-3.0
O0:000pD0ooooec000DOnDOooooO
00 o0o00DOooooooDooooon
0o qooon 0.20 0 0 O MPall 00000 MPad ooooo ooooo
MA600 243 629 47.3 —
Ti0.5 270 669 43.9 29.7
Til.5 295 720 43.0 31.9
Ti3.0 378 837 45.3 29.6
Nb1.0 332 717 40.0 28.2
Nb2.0 372 762 41.1 29.1
Nb3.0 377 799 39.7 28.0
Ti+Nb1.0 366 789 42.3 27.1
Ti+Nb2.0 371 790 42.7 28.2
Ti+Nb3.0 386 827 45.2 28.3
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