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An investigation on the softened zone of RPV steel weld HAZ
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Table 1 Chemical composition of SA508-CL.3 steel

Elements

Si Mn

p S

Mo Cr

AY Al

wt.%

0.1 1.4

0.007 | 0.003

0.89

0.51 0.15

0.003 | 001

0.03 Bal.

Table 2. Thermal cycle simulation conditions and heat treatment conditions

- Thermal cycle simulation conditions

1st thermal cycle Interpass 2nd thermal cycle
Heating |Holding temp.(C),| Cooling Heating | Holding temp.(TC), Cooling
rate( C/sec) time(sec) rate('C/sec) temp.(1) rate('C/sec) time(sec) rate(C/sec)
56 720,10 8 200 56 720,10 8
56 700,10 8 200 56 700,10 8
56 680,10 8 200 56 680,10 8
5 650,16 8 200 56 650,10 8

- Qvertemperting heat treatment : 670C, 24hr
- PWHT(post weld heat treatment): 615C, 4.5hr

198

Hardness(HB)

a) BM

Fig. 2 Microstructural variations with peak temperatures of simulated thermal cycle
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PWHT(615°C, 4.5h¢)

6565 6868 7070 7272

b) Tp: 650°C-650C

in the RPV weld HAZ.

Simulation condition

a) hardness, and b) toughness.

BM

6565 6868

PWHT 615°C, 4.5hr
Tested at -50°C

7070 7272

Simulation condition
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c) Tp: 680T-680T d) Tp: 700T-700C

Fig. 1 Mechanical properties variations with simulation conditions;

e) Tp: 720C-720C
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Fig. 4 Comparison of carbide size
distribution between base metal
and Tp: 680C-680T.

Fig. 3 TEM microstructure of a) base
metal and b) Tp: 680C-680T
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