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Fatigue Performance of Butt Welds of High Strength Steel under the
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Abstract : Fatigue test of butt welds of Q690 high strength steel was carried out by simulating the corrosion

environment in the splash zone through humid and hot immersion environment. The effects of corrosion damage and

weld defects on its fatigue properties of high strength steel were analyzed. The results show that the butt welds of Q690

high strength steel has good fatigue resistance. When the corrosion period is 100 days, the mass loss rate of the

specimen is 8.46% , the average corrosion rate of the weld zone and the heat affected zone was 1.14 and 1.22 mm/a,

and the fatigue limit is reduced by 32.7%. The fracture crack distribution of the rusted specimen crack is in parallel

banded. With the increase of corrosion damage degree, the number of fatigue stripes under high stress level decreases

and the damage accumulation increases significantly.
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(a) Corrosion specimen
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(b) Fatigue specimen
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Fig.1 Dimensions of the corrosion and fatigue specimens(size:mm)
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Table 1 Mechanical performance parameters of specimen
BW-0, BW-60 and BW-100

Specimen J;/MPa f./MPa E,/GPa /%
BW-0 726.67 797.17 211 24. 34
BW-60 696. 33 770. 00 210 20. 25

BW-100 666. 50 744.00 195 18.19
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Fig.2 Schematic diagram of test loading system
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Fig. 3 Morphologies of specimens under different corrosion time
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Table 2 Relationship of S,,,.-N fitting curves

Specimen Fitting curve 95% confidence curve GB50017—2017 ANSI/AISC360-16
BW-0 S, =10427. 98N "7 S, =9 447. 13N =17 S, =14 111. 36N %57 S,..=8035. 78N "7
BW-60 S, =19 002. 03N 17 S, =17 052. 97N **127

BW-100 S, =26 952. 56N "7 S, =22 808. 67N "7
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Table 3 S, of specimens (N=2 000 000 times)
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Specimen confidence .
curve 2017 ATSC 360-16
curve
BW-0 234.00 211.99 112. 00 90. 13
BW-60 203. 45 182.59
BW-100 168. 71 142.76
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Fig. 6 Macro comparison diagrams of specimen fractures
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Table 4 o, and S8 of specimens

Specimen o,/ MPa B
BW-0 207. 30 2.8212
BW-60 180.72 2.1980
BW-100 138.74 1.8596
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