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Study on Welding Properties of 2A43 High Strength Duralumin Alloy
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Special Technology Lab, He'nan Aerospace Hydraulic and Pneumatic Technology Co., Ltd., Zhengzhou 451191, China

Abstract: Vacuum electron beam welding and friction stir welding were used to weld 2 mm thick 2A43 aluminum alloy
plate, and the microstucture and mechanical properties of joints of different welding methods were compared and analyzed.
The results show that the mechanical properties of welded joints obtained by these two welding methods are both good, and
the tensile strength of friction stir welded joints is more than 90% of the base metal, the tensile strength of vacuum electron
beam welded joints is more than 80% of the base metal, the friction stir welding is superior to electron beam welding. The
optimal electron beam welding parameters are as follows:voltage 60 kV,focusing current 270 mA,welding speed 45 mm/min,
welding beam 11 mA; the optimal friction stir welding parameters are as follows:stirring head speed 1 300 r/min, welding
speed 251 mm/min, welding inclination 4°, shaf shoulder pressure 0.5 mm. Through comparison, it is found that welding
thermal cycle changes the microstructure of the joint, and the redistribution of strengthening phase particles is an important
reason for the change of mechanical properties of the joint.
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Table 1 Chemical composition of 2A43 aluminum alloy (wz. %)
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Fig. 1 Structure and object of friction stir welding head
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Fig.2 Tensile specimen shape and size
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Fig.3 Weld forming of 2A43
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Fig.4 Weld section of electron beam welding
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Fig. 5 Metallographic structure of electron beam welding sample
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Fig. 6 Weld section of friction stir welding
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Fig.7 Metallographic structure of friction stir welding sample
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Fig. 8 Comparison of Tensile curve of mechanical properties
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Table 2 Tensile mechanical properties
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Fig.9 Scanning electron microscope magnified by 600 times
25K 1 2 500 fE5 4 A 45 0T 1R 3R AT Ry 7
GIHT BERANE 10 IR o BEMAAAE F 0 65 20 1) I
KRG, H A A A AR 2R 10~15 pm (1 K F) 5

(UL 10a) , R R Aok 2 5L S, Sk kA T



5512 3

TR, A 2A43 R RN S BIREVERERT S 95

BORBYAEIE , (W 110063 HAT A S AR 5 26
L/ NMIGT A AT H ARG A AR SV B 2
R HHATRE - W7 28 BT AT T, 8 27 2R
HL RO T LR TR BT, L AN A
HAH UL 10b) o $3E B S AR O RSk I 11 R 77 A
5 AR AR (UL 10¢) , B i AR B L s
HL TR 2 (H/D TREAS . Sk SRR AT H A
Je— M AR , XA ) VR R B B

'

()T EE AR AT
B 10 #gA2 500 (ZHEEER
Fig. 10 Scanning electron microscope magnified by 2 500 times
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