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Fatigue Crack Propagation Behavior for Electron Beam
Welded Joint of SUS 321
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ABSTRACT

Fatigue crack propagation behaviors and life prediction for SUS 321 plate and its electron beam weld
metal were investigated using compact tension specimens.

The larger the stress ratio is, the faster the crack propagates, but the varation of crack propagation
rate decreases. The effect of stress ratio is greater in the slow crack propagation area than in the faster
one. The crack propagation rate of electron beam weld metal is faster than that of base metal because of
hardening, weld defect and residual stress in welding area. The crack propagation rate of transverse
weld metal has a lower than that of base metal due to the effect of residual stress, but in the time of
passing through welding area, has a higher rate.

The crack propagation rate using AK.q can be well plotted regardless of stress ratio. The fatigue life
prediction method of considering crack closure more exactly predicts fatigue life than conventional one.
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Table 1 Chemical composition of SUS 321(wt%)

C Si | Mn P S Ni Cr Ti | Co
0.0410.45)1.74)0.031 ] 0.003 [ 9.19 | 17.12 ) 0.48 ) 0.08

Table 2 Mechanical properties of SUS 321

Tensile 0.2% Yield . Rockwell
Elongation
strength strength (%) hardness
0
s, (Kg/mm?) | o (Kg/mm?) Hrs
56.7 24.3 58.4 82.6

Table 3 Welding method and welding parameter

Welding method Welding parameter
Accelerating voltage 150KV
Beam current 35mA
Welding speed 500mm/min
Heat input 1260]/mm
2pass
5520.25
20 2- 132025
i ‘
] y
N -
\gel:é ! : 6 332025
€Q!
\ I |
Y i l: = 32205
Pzl
| S
A N
(\ ;l" 1
H
1y
l 68.7520.5 12
-

(Dimension : mm)

Fig. 1 Compact tension specimen
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Table 4 Material constants of Paris” equation

Material R C m
0.1 7.13x107 1 3.32
Base metal 0.3 6.17X1071° 2.81
0.5 2.44x107° 2.52
0.1 2.81X107 1 4.79
Weld metal 0.3 9.93%x10712 3.67
0.5 6.56X10710 2.83
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Fig. 5 Fatigue crack propagation rate in the heat
affected zone of the weld metal
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Fig. 6 Fatigue crack propagation rate vs. effective
stress intensity factor range in base metal
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Fig. 7 Fatigue crack propagation rate vs. effective
stress intensity factor range in parallel weld metal

Table 5 Material constants by means of effective stress

intensity factor range
Material (o m
Base metal 6.5 X107° 2.33
Weld metal 3.74X107° 2.49
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