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Effect of Fe Content on Welding Microstructure and Properties of 2219
Aluminum Alloy

MA Yunlong' GAO Yihang' CHEN Songyi® CHEN Kanghua’ XING Jun®
(1 Beijing Institute of Astronautical Systems Engineering, Beijing 100076)
(2 Light Alloy Research Institute , Central South University, Changsha 410083)

Abstract In order to study the influence of Fe content on the microstructure , properties and electrochemical corrosion
properties of 2219 aluminum alloy and its welded joints , mechanical tensile test, welding test, metallographic and scanning
electron microscope were used to conduct experimental research and analysis on 2219 aluminum alloy forgings with different
Fe contents from 0. 15%(w) to 0. 01%(w). The results show that there are Al,Cu,(Fe,Mn) phases in 2219 aluminum alloy
which are transformed into granular and fibrous Al,Cu,(Fe,Mn) phase after thermal deformation processing. With the
decrease of Fe content from 0. 15%(w) to 0. 01%(w) ,the Al,Cu,(Fe,Mn) phase after solid solution aging of the alloy
is significantly reduced, and the strength and plasticity of the forging are significantly increased. The fracture of the alloy
welded joint is transformed from brittle fracture to ductile fracture with small dimple size. The strength and plasticity are
significantly increased, and elongation is increased to nearly 1.4 times especially. The corrosion current of the alloy
decreases gradually and the linear polarization resistance per unit area increases , so the corrosion resistance of alloy welded
joints is improved significantly.
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Tab.1 2219 aluminum alloy with different Fe content

%(w)
Fe Si Mn Cu Ti Zr Al
0.15 0.05 0.37 6.20 0.05 0.13 Bal.
0.10 0.03 0.37 6.20 0.05 0.13 Bal.

0.01 0.001 0.39 6.20 0.05 0.14 Bal.
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Fig. 1  Effects of Fe content on microstructure of 2219 Al alloy

under solution and aging heat treatment
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Tab. 2 Effects of Fe content on tensile property of 2219
aluminum alloy

Fe content/%(w) o/MPa o /MPa 8/%
0.15 408.6 316.5 8.3
0.10 4265 3343 8.4
0.01 443.0 358.4 10.3
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Fig. 2 Microstructure of 2219 Al alloy welding with different Fe

content
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Tab.3 Mechanical properties of 2219 Al alloy welding
joint with different Fe content

Fe content/%(w)  o/MPa o /MPa /% fracturelocation
0.15 238 110 3.6 A
0.10 249 117 6.1 A
0.01 288 121 8.5 aIX
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Fig. 3 Tensile fracture morphologies of 2219 Al alloy welding joint with different Fe content
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Fig. 4 EIS curves of 2219 Al alloy welding heat affected zone with different Fe content
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Fig. 5 Polarization curves of 2219 Al alloy welding heat

#4,

affected zone with different Fe content
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Tab. 4 Polarization parameter of 2219 Al alloy welding

heat affected zone with different Fe content

Fe content/%(w)  E,/mV  J,/uA-cm? R, /Q-cm® E, /V
0.15 564 342.8 1934.2 -0.908
0.10 589 8.678 2431.0 -0.890
0.01 579 6.052 3702.9 -0.872

Fe content/%(w) J, /uA-em? R_/Q-cn®  E, KV
015 278.5 228.6 0.344
0.10 229.7 268.4 0.301
0.01 165.6 321.0 0.293
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