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Abstract

Fatigue crack propagation of duplex stainless steel weldments was studied to develop further
phenomenological understanding of the influences of welding heat cycle accompanying micros-
tructural changes. Fatigue tests were carried out under constant amplitude of load in air at room
temperature. The results showed that the crack propagation rate was different in base metal, heat
affected zone and welding line. The crack propagation behavior in each part of duplex stainless
steel was strongly dependent on phase ratio(r/e) and several factors of microstructure also
affected this propagation behavior. The fractographic feature in each part of steel were discussed
on crack propagation behaviors.
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Table 1 Chemical composition (wt %) & mechanical properties of duplex stainless steel (SUS329])

C Si Mn P S Mo v 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. (kg/mm?) T.S. (kg/mm?) El. (%) Hv

40 60

18 227
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Table 2 Welding conditions

Voltage (V) 25
Current (A) 120
Welding speed (cm/min) 18
Flow gas rate Torch 10
(I/min) Back shield 30

Direction

El L
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c
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U
Width: 0mm

Thickness : 2.0 mm

Fig. 3 Configuration of single edge notched (SEN)
specimens for fatigue crack propagation tests
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Fig. 6 Microstructure of weld metal
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Fig. 7 Crack length as a function of cycles in base
metal, HAZ and weld metal
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Table 4 Constant C and m of Paris equeation (da/
dN =C(4K)™) in weldment after heating at
different temperatures

C m
650°C 4.2x1071° 2.59
850°C 2.5x1071° 2.04
1050°C | 2.8x107 2.68
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Fig. 9 Crack length as a function of fatigue cycles in
duplex stainless steel weldments after heating
at different temperatures
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