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Fatigue crack growth behaviors of SAS08 Gr.3 Cl.2 base and weld
material in 290°C water environment
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The fatigue crack growth behaviors of SA5S08 Gr.3 Cl.2 low alloy steel in high temperature water environment
were investigated. Overall, weld metal showed similar crack growth rate as that of base metal. At 0.01 Hz, fatigue
crack growth rate (FCGR) was higher than that in air while the difference was smaller at 0.1 Hz. Also, FCGR
showed AK dependency at 0.1 Hz only, indicating that the environmental effect was much greater at slower
loading frequency of 0.01 Hz. FCGR of SAS508 Gr.3 Cl.2 low alloy steel was compatible to or smaller than
the ASME Sec. XI fatigue reference curves in high temperature water environment.
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FATIGUE CRACK GROWTH BEHAVIORS OF SA508 GR.3 CL.2 BASE AND WELD MATERIAL IN 290 C WATER ENVIRONMENT
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Table 2. Mechanical property of SAS508 Gr.3 Cl.2 base and weld

© §AF] BeE BAef Hlaske] viA| A o] A vhE , . .
2] ekokh. 12)3 7|AHel AL Table 20 Uehglch Yield Strength | Tensile Strength| Elongation
ERSRR oA R ﬂtﬁo]%%‘?—,ﬂ Zko] BA KT 7~12% Base metal 506.5MPa 651.0MPa 24.8%
A VRt 2 Ao AFEE AJSEAIELS 7 25 mm Weld metal 569.5MPa 697.0MPa 24.2%
Table 1. Chemical composition of SA508 Gr.3 Cl.2
C Si Mn P S Ni Cr Mo A% Al Cu
ASME
Spec 0.25 max |0.40 max|1.20-1.50 |0.025 max|0.025 max|0.40-1.00 |0.25 max |0.45-0.60 |0.05 max |0.025 max|0.20 max
Analysis 0.24 0.24 1.33 0.007 0.003 091 0.21 0.51 0.002 0.021 0.05

(a) Microstructure of base
Fig. 1. Microstructure of SA508 Gr.3 ClL2 base and weld.
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(b) Microstructure of weld
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Table 3. Test conditions

Test Conditions
Materials SA508 Gr.3 Cl.2 low| SA508 Gr.3 Cl.2
alloy steel weld
Loading shape sine wave sine wave
Loading frequency le(inO.e(t)ilr%jIZO. 1Hz, IHZ(iIB .a(l)ilr%,IZO. 1Hz,
Load ratio 0.25, 0.65 0.25, 0.65
Test environment 290C, 15MPa water
Dissolved oxygen < 50 ppb
Electrical conductivity < 1uS/cm

DC power
supply Py s

Voltage
difference F

Fig. 2. Attachment position of Pt wire on specimen.

Fig. 3. Assembly of specimen after insulating.
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Fig. 4. Comparison of crack growth rate depending on material and environment.
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Fig. 5. Comparison of crack growth rate depending on R-ratio.
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Fig. 6. Comparison of crack growth rate depending on frequency.
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Fig. 7. Comparison of fatigue surface of specimens tested at 0.1Hz.
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Fig. 8. Comparison of fatigue surface of specimens tested at 0.01Hz.
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