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This study investigated the microstructures, tensile strength,
hardness distribution, impact energy and fatigue properties of a
dissimilar metal weldment. Base metals of the weldment were A508
class 2 low-alloy steel and SS304L stainless steel. Multipass butt welded
specimens were prepared by gas tungsten arc welding (GTAW) method
with 52M Ni-based filler material. The effects of different post-weld
heat treatment processes were evaluated. The results showed that
Goodman mean stress correction method is the best for fatigue life
prediction of 52M Ni-based welds under the design loads of a reactor
pressure vessel. Main mechanism of the fatigue crack propagation was

fatigue striation.
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4. 2-1 A508 class 2 % & 4 4% it 5 & 4 (Wt%)

C Si Mn Ni Cr Mo Fe

A508 018 021 078 0.74 0.37 0.63 Bal.

% 2-2 SS304L # 44 1t B & A (Wt%) [12]

C Mn P S Si Cr Ni N Fe

SS304L 0.03 2.00 0.045 0.03 0.75 18.0-20.0 8-10.5 0.10 Bal

4 2-352M 44 A & £ KLY F 2 4 (W)

Ni Cr Fe C Mn Si Al Ti  Nb+Ta

52M 5990 3000 790 0.01 0.7/5 013 011 021 031

% 2-4 5% S ¥k

75 (A) 4258 T R (V) $% 4%3¢ & (cm/min)

150 13 9.5
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(b) %7 iy 15~18 ~ 21~22 : 162.0 MPa —1.0264 +0.0205 —0.6604
-0.0405 —162.0 MPa
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%25 L AEE A2 2 4 [16]

Distance Pressure |NozzlePipe |NozzlePipe NozzlePipe|Slide Pad |Slide Pad |Distance | Transient| Transient
from (2500psi)|Load Load Load Load Load from 1,100 2,100
inner Fx=1kips |Fy=1 kips |Mz=1 in- |Fx=1 Fy=1 kips |inner |°F/hr °F/hr
surface, kips kips surface, heat up |heat
inches inches |of 500 °F|cooldown
of 500 °F
0.00 26.12  |2.35E-04 |-3.38E-05 |3.00E-06 |2.53E-04|-3.10E-05|0.00 -7.42 742
0.39 2598 |2.32E-04 |-3.57E-05 |2.93E-06 |2.49E-04|-2.77E-05|1.97 -2.57 2.57
0.79 2584 |2.28E-04 |-3.77E-05 |2.86E-06 |2.45E-04|-2.43E-05(3.94 0.98 -0.98
1.18 25.70 |2.24E-04 |-3.97E-05 |2.79E-06 |2.41E-04|-2.10E-05(5.91 3.03 -3.03
1.57 25.56 |2.21E-04 |-4.16E-05 |2.72E-06 |2.37E-04|-1.76E-05|7.38 3.64 -3.64
1.97 2541 |2.17E-04 |-4.36E-05 |2.65E-06 |2.33E-04|-1.43E-05
2 2-6 P T RUR 4 40 E p 2 F R T2 = #[16]

Transient Condition

Temperature Change
Occurrences

Pressure Change

Accident

(0] .
) (psi)
120 to 557 0 to 2332
1. Plant Heatup at 100 F/hr 200
SF=(557-120)/500=0.874 |SF=2332/2500=0.9328
2. Plant Cooldown at 100 F/hr 200 Same as 1 Same as 1
10/500=0.02 (2250+300)/2500=1.02
15. Loss of Load 80 -20/500=-0.04 (2250-600)/2500=0.66
SF=-0.04~0.02 SF=1.02~0.66
20. Inadvertent Startup, Inactive 10 Same as condition 1 Same as condition 1
Loop
10/500=0.02 (2250+300)/2500=1.02
21. Control Rop Drop 80 -20/500=-0.04 (2250-600)/2500=0.66
SF=-0.04~0.02 SF=1.02~0.66
220/500=0.44 2332/2500=0.9328
23. Small Loss of Coolant
5 SF=0~0.44 (2332-2100)/2500=0.0928

SF=0.9328~0.0928
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Y
r Equivalent Stress
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Y
' B
Cycle Counting
Damage of Each 6, |+ Ruinflow Method)

'
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$

Fatigue Life
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Lines of Constant Life

10°

106\

Mean Stress
@] 2-13 Haigh @]

Alternating Stress

Tt Y T BB G RE T deB] 2-14 ¢

O-a Gm
(1) Soderberg (¢ sta): g g =1 (2-1)
e y
O-a O-m
(2) Goodman [17] (£ 4 b) © o=+~ =1 (2-2)
2
L2 . O-a O-m
(3) Gerber [18] (¥ %t c) : S_J{S_j =1 (2-3)
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