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Fatigue Crack Propagation Characteristics of
Duplex-Stainless Steel Weldments (II)
———Crack Propagation on Near-Threshold Region——
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Abstract

Near-threshold fatigue crack-growth behavior at room temperature for a duplex stainless steel
weldments was investigated to evaluate the effect of load ratio, microstrostructural change, and
residual stresses. Near-threshold fatigue crack propagation behavior is found to show a marked
sensitivity to @/y phase ratio, and little residual stress effects. Threshold values in the heat
affected zones are higher than those of base metals and threshold values for crack growth
decrease with increasing the load ratio in the base mtals and weldments. The fractrographic
features in base metals, weldments and heat affectred zones were discussed in terms mechanism
of crack growth.
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Table 1 Chemical composition (weight %), and mechanical property in room temperature

C Si Mn P S Mo \% Ni N 0
0.013 0.47 0.95 0.018 0.002 23.40 3.12 0.052 5.11 0.1334 0.008

Y.P(kgf/mm?) T.S (kgf/mm?) EL(%) Hv
50 72 30 227
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Table 2 Welding conditions

Voltage (V) 25
Current  (A) 120
Welding speed (mm/min) 180
Flow gas rate Torch 10
(L/min) Back shield 30
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Stress Intensity Factor Range ,AK, (M Pavin )
Fig. 1 Fatigue crack propagation rate versus 4K for

base metal, HAZ, as welded and at R=0.05 in
room temperature

Table 3 Summary of threshold stress intensity factor
range K., for base metal, as welded, HAZ
and heat treatment

Threshold (4K, MPaym)
Base metal 9.1
As welded 12.1
HAZ 12.4
Heat 650°C 8.1
treatment 850°C 8.9
1050°C 13.2
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Fig. 5 Fatigue crack propagation rate versus 4K for
weldment after heating at 650°C, 850°C and
1050°C, 2hr. Tests were conducted at R=0.05,
in room temperature
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Stress Intensity Factor Range .AK, (M Pavm)

Fig. 7 Fatigue crack propagation rate versus 4K for
load ratio R=0.05, 0.3, 0.5 and 0.8 in base
-metal in room temperature
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