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Development of High Fatigue Strength Welded Joint in High Strength Steel
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Abstract

The welded joints used for large steel structures such as road bridges can occasionally develop
fatigue cracks in the weld toe when load is applied repeatedly. Preventing fatigue cracks is very
important. In this study, combinational treatment was applied to the weld toe of high strength steel
(HT780) in order to generate large and deep compression residual stress and reduce the stress
concentration. As a result of fatigue tests, the fatigue limit of all treated joints was higher than as
weld, and combinational treatment joints of TIG dressing and burnishing especially improved to
280MPa more than the 190MPa design criteria of base metal set by the Japanese Society of Steel
Construction. It was concluded that combinational treatment is an effective method for increasing

the fatigue limit.
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C Si | Mn P S Ni Cr | Mo

0.15]0.32 | 1.2 | 0.009 | 0.003 | 0.01 | 0.08 | 0.11
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Young's|Poisson's| Yield | Tensile [Elongation
modulus| ratio |strength | strength

P (kg/m’) [E(GPa)] v o, (MPa)oy (MPa) ¢ (%)
7800 | 2188 | 03 | 756.5 | 848 24

Density
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MMAW of | MAG Welding of
Gusset joint | Cruciform joint
Current (A) 175 300
Voltage (V) 22 30
Welding speed  (mm/s) 1.5~1.8 3~5
Welding material LB-116 MG-80
Rod diameter (mm) 5.0 1.2
Shield gas — Ar80%-C0,20%

MMAW : Manual Metal Arc Welding
MAG : Metal Active Gas
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Diameter of shot (mm) 0.3 1 Pressure of air (MPa) 0.5 Pressure of oil (MPa) | 40
Density of shot (kg/m3) 7400 3850 Diameter of Needle (mm) 3 Diameter of ball (mm) | 6
Hardness of shot (HV) 1200 650~800 Feed speed (mm/min) 300 Feed speed (mm/min) | 500
Coverage (%) 300 300 Impact frequency 60~80 Pitch (mm) 0.1
Pressure of air (MPa) 0.45 0.6 (times/min) Pressing force (kN) 0.98
Angle of projection (deg) | 45 45 — — — —
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Cosa method

Mesurement method

Characteristic X-ray Cr-Ka
Diffraction plane 211
Diffraction angle (deg) 156.4
Tube voltage (kV) 20
Tube current (mA) 1

X-ray incident angle y, ( deg) 45

Diameter of irradiated area (mm) | 2

Frequency: /~10Hz
Stress Ratio: R=0

Load

| Time
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Specimen AS weld Zirconia shot Needle+shot TIG+ burnishing
Gusset joint  |[Initial residual stress -194 -153 -632
Residual stress after fatigue -196 -155 -542

Specimen AS weld TIG+Shot Needle+shot TIG+ burnishing
Cruciform joint  |Initial residual stress -308 -328 -884
Residual stress after fatigue -303 -312 -888
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