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ABSTRACT: The work aims to study the effects of tungsten inert gas welding (TIG) and friction stir welding (FSW) on the fa-

tigue properties of 2219 aluminum alloy welded joints, explore the principle of fatigue crack generation and crack growth of
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welded joints under these two different welding conditions, and understand the anti-crack growth ability of the two welded joints,

so as to provide data reference for engineering practice. The fatigue crack growth rate da/dN and threshold value of the weld

metal and heat affected zone under the two welding methods were tested by fatigue crack growth test. The metallographic struc-

ture and fatigue fracture morphology were observed and analyzed by optical microscope and scanning electron microscope. Fa-

tigue cracks tended to initiate along the crack. The existence of cracks became the main source of crack growth, which was

conducive to accelerating the forward extension of cracks. Due to the uneven structure of the heat affected zone, the grain size at

different positions was obviously different and the fatigue crack growth path tended to expand from the side near the weld to the

area near the base metal. The crack growth rate of weld metal and heat affected zone in TIG welding process was significantly

lower than that in FSW welding process. Meanwhile, the TIG welded joints showed excellent anti-fatigue crack growth property.

Through this study, it is recommended that 2219 aluminum alloy welded joints should be treated by TIG welding process, which

will obtain better anti-fatigue crack growth effect.

KEY WORDS: 2219 aluminum alloy; threshold value; fatigue crack growth rate; welded joint; fracture morphology characteristics
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Tab.1 Composition of 2219 aluminum alloy
Element Cu Mn Si Zr Fe Mg Zn \% Ti Al
Mass fraction/%  5.8-6.8 0.2-04 =0.2 0.10-0.25 =03 =0.02 0.1 0.05-0.15 0.02-0.10 Bal.
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m m 2 Zone C m AK/(MPa-m'?)
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Fig.2 da/dN-AK curve of 2219 aluminum alloy sample: a) base metal; b) TIG welded joints; c) FSW welded joints
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Fig.3 Metallographic images of fatigue crack growth samples in each region of 2219 aluminum alloy TIG/FSW welded joints: a)
base metal; b) TIG weld center; ¢) TIG heat affected zone; d) heat affected zone in FSW advancing side; ) FSW weld center; f)
heat affected zone in FSW retreating side
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Fig.4 Microscopic images of crack areas of 2219 aluminum alloy TIG/FSW welded joints: a) base metal; b) TIG weld center;

¢) TIG heat affected zone; d) heat affected zone in FSW advancing side; e) FSW weld center;
f) heat affected zone in FSW retreating side
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Fig.5 Fracture images of fatigue crack growth samples in each region of 2219 TIG/FSW welded joints: a) base metal; b) TIG weld center;
¢) TIG heat affected zone; d) heat affected zone in FSW advancing side; ¢) FSW weld center; f) heat affected zone in FSW retreating side
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