2219 MR G 4 B s 2R S T Rl EE s 2 fe
HAVERE T

pie~d 1% Bf 58 b Vi .ch ek
(EHHRAMA R F, dbat 100076)

X O VEHKRFHIEZREA S Z A4 mm F 2219 AR A I AT R B T %30 X kb R
WK, M T AIRBEE B ANEX B S, N R RS MAT R TR ARE, T 8K
RBMAKIEER BB IE T IFLE AR B BADBEILIEN, BLENARTEHEINLERE T . RRF
Bk BT 0T LR BT E T RART AR BRI, B AT B G, R AL S TS
AT HEAN 6 1A R AR e S R BB KR, X AL RIS E T A4S A W dh B B AR Sk 89 B, AR ss A
A BB ERIT AR AT B E SR ZUTR Ak B B K S TR R S S R AL
R RAL, B AFPREMNKERE T . MAERERERNI 3, BEARERERSA S, LY RERE
ik %) 350 mm/min Bf 42 Sk A58 K B R B4, 4862 F 3 X4k B AL BT 4 Sk kb R BRI
BESTE YRR, ABA G B RS KE BT TIAA R 180° AL, AT 2 X UGN P B
BAGRAFEAT 2m KR G FFH X4 BB, R EKEA D 60 m, L4 Atk T8, &k
I Gl R E AT .

KEEIW 2219 F AR A, F 5 X4 B AL H TR 2040 Ak, KX IiE

7B 5 k5 . TG402 DOI: 10.12044/j.issn.1007-2330.2020.01.010

Analysis of Weld Structure and Mechanical Property for 2219 Thin Aluminum
Alloy Joints Welded by Floating Bobbin Friction Stir Welding
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(Capital Aerospace Machinery Company, Beijing  100076)

Abstract  The 2219 aluminum alloy with 4 mm thickness, which was used in the launch vehicle’s booster tank
widely, was taken as the research object. The floating bobbin tool was developed, and the internal plastic metal flow
pattern had been analyzed. The matching welding heat input of the weld seam with high quality could be obtained.
The process exploration and optimization test results verified the plastic metal flow pattern inside the weld and the
process speculation directly. The results of macroscopic morphology analysis of the joints show that the onion ring
characteristics can be observed in the macroscopic morphology of the weld cross section at different welding speeds,
and the onion ring characteristics increase with the welding speed increasing. This phenomenon validats the design
idea of the bobbin use for the thin—plate aluminum alloy effectively. The microhardness distribution of the cross—
section of FSWed thin plate aluminum alloy is U-shaped, and the lowest point of the microhardness of the joint is
located at the junction of the weld nugget zone and the RS thermo—-mechanical affected zone. The mechanical
properties test results show that the tensile strength of the joint increased gradually with the welding speed increasing ,
and the tensile strength of the joint reach the highest value when the welding speed reachs 350 mm/mim. The floating
bobbin FSWed aluminum alloy joints has a high elongation, and the welding speed has little effect on it. The floating
bobbin FSWed joints can achieve 180° without cracks in both front and back bending tests. Based on the vertical

longitudinal seam friction stir welding system , the floating bobbin friction stir welding of 2 m long test piece is realized
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successfully. The cumulative weld length reachs 60 m and the floating bobbin tool is intact with no cracks, distortion

or other damage.
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aluminum alloy welds with 4 mm thickness
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