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ABSTRACT: The work aims to study the effects of TIG and FSW on the mechanical properties and fatigue properties of 2219
aluminum alloy. The tensile strength and elongation of three specimens (BM, TIG and FSW joints) were tested through tensile

test. The fatigue life of the three specimens under different stresses was tested by fatigue test. According to the results of fatigue
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test, S-N curves of the three specimens were drawn, and the morphology characteristics of the fatigue fracture were observed and
analyzed by SEM. The tensile strength and elongation of unwelded aluminum alloy were the highest, which were 506 MPa and
15.92% respectively, The tensile strength and elongation of TIG joint were 330 MPa and 7.65% respectively. The tensile
strength and elongation of FSW joint were 310 MPa and 8.74% respectively. For three specimens, the fatigue strength at 2x10°
cycles was 129, 108 and 115 MPa respectively. The fatigue fracture surfaces of the three specimens can be divided into crack
source, crack propagation area and transient fracture area. The fatigue cracks of the three specimens originated from the local
deformation area, second phase inclusions and "kissing" defects on the surface of the sample, respectively. The main morphol-
ogy of fatigue crack growth area was fatigue striation and secondary crack, and the transient fracture area was mainly brittle
fracture morphology. Both TIG and FSW processes reduce the strength, plastic toughness and fatigue performance of 2219 alu-
minum alloy. The second phase inclusions and "kissing" defects on the joint surface promote the initiation of fatigue cracks.

KEY WORDS: 2219 aluminum alloy; tensile properties; fatigue properties; fracture morphology characteristics; tungsten in-

ert-gas arc welding; friction stir welding
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Tab.1 TIG welding process parameters

Types Current/A  Voltage/V  Speed/(mm-min™") 2 z:lél: % 5 ﬁ *ﬁ

Butt 273 25 500
Cover 270 25 1300 21 &SHAR
ASTM ESM-04 4a
P mm 150 um TIG
DDL300 weld WZ heat affected zone
[19]
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Fig.4 Microstructure: a) BM; b) TIG joint; ¢) FSW joint
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Tab.3 Equation of S-N curves
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Fig.7 Macro morphologies of fatigue fracture:
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Fig.10 Micro morphologies of transient fracture area: a) BM; b) TIG joint; ¢) FSW joint
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