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Crack Growth Rate in Initiation Stage on Primary Water Stress Corrosion Cracking of
Alloy 600 Weld Metals

7l 3 A (Yoshito Nishikawa)™® ! 15  {£9¢ (Nobuo Totsuka)™ 2
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Abstract Crack growth rates in initiation stage on primary water stress corrosion cracking
(PWSCC) were studied at temperature 360°C using constant load test to clarify the PWSCC behavior
of alloy 600 weld metals and Ti and/or Nb containing MA600. As the results, it is revealed that
crack growth rate of alloy 600 weld metals are 3 to 5 times faster than that of MA600, and those
of Ti and/or Nb containing material is nearly MA600 at the same normalized stress using each 0.2%
proof stress, though they show slower rate at the same stress.
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x1 WA oLy

(wt%)
Bk C Si Mn P S Ni Cr Fe Cu Nb
82 &4 0.017 | 0.26 | 2.54 | 0.006 | 0.001 | 729 | 17.95 | 3.72 0.01 1.93
132 A4 0.030 | 0.30 | 2.10 | 0.009 | 0.002 | 71.5 | 15.40 | 8.50 | 0.01 1.88
B (MA600)" | 0.030 | 0.27 | 0.29 | 0.010 | 0.001 | 72.9 | 16.20 - 0.05
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ek 0.2%ifit 71 Sl S EHE N 2R A&
N 306 MPa 625 MPa 4 10.1 kd/cm
266 MPa 589 MPa 4 14.9 kd/em
229 MPa 563 MPa 2 10.1 kdJ/em
132 &4
200 MPa 534 MPa 2 14.9 kdJ/ecm
#3  Ti, NbIMM6004EER T DL sy (Wt%)
BESREF 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.b 0.028 | 0.26 | 0.35 | 0.015 | 0.001 | 74.40 16.11 7.25 | <0.01 | 0.0001 1.59 | <0.01
Ti 3.0 0.029 | 0.26 | 0.33 | 0.015 | 0.001 | 74.70 16.04 5.59 | <0.01 | 0.0003 3.03 | <0.01
Nb 1.0 0.029 | 0.31 | 0.34 | 0.010 | 0.001 | 74.70 16.01 7.63 | <0.01 | 0.0001 | <0.01 | 0.97
Nb 2.0 0.025 | 0.33 | 0.34 | 0.005 | 0.002 | 74.80 16.00 6.55 | <0.01 | 0.0001 | <0.01 | 1.95
Nb 3.0 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
#4 Ti, NbIRAN600G4akER i D EIRICIS T DB AMEE
e R 0,206t 77 (MPa) Bl#EHR S (MPa) O (%) | Y (%)
MA600 243 629 47.3 -
Ti 0.5 270 669 43.9 29.7
Ti 1.5 295 720 43.0 31.9
Ti 3.0 378 837 45.3 29.6
Nb 1.0 332 717 40.0 28.2
Nb 2.0 372 762 41.1 29.1
Nb 3.0 377 799 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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