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Microstructures and mechanical properties of 2060 alloy FSW joint
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Abstract: The 2060-T8 FSW joint was studied by means of metallographic microscope, microhardness test, tensile test,
SEM and TEM on the microstructure and mechanical properties. The results show that the tensile strength is 441 MPa,
the yield strength is 320 MPa and the elongation is 6.9%. But the joint strength coefficient is 82.9%. The texture type and
intensity of base material change after FSW, and the texture type changes from Bass texture to Gauss texture and the
intensity decreases. 7 precipitates partly dissolve and ¢ precipitates are found in heat affected zone (HAZ). More T
precipitates dissolve and S precipitates are coarsen in thermo mechanically affected zone (TMAZ). The precipitates
absolutely dissolve in nugget zone (NZ).
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Table 1 Parameters of friction stir weld

Shoulder  Pin diameter/ Revolving Weld speed/
diameter/mm mm speed/(rmin")  (mm-min”")
9 1.7 1200 120

1.7

B1 BESKHIBIR ST
Fig. 1 Geometry and dimensions of welding tool (Unit: mm)

JE 20 V N 25%AHIR+75% H B (AR 50 el
PG 10 s, JEAE Sirion 200 3K S L BHE T
EBSD M%<, hnigiHi sl 25 kV. £ Tecnai G*20 i& 5}
HUBE T SRR SR AN R IR O 21, i v
4200 kV.

2 HR5ITR

2.1 2060-T8 & &tk EIEIRIE X AR RIZHL

Bl 2 Ffr s Sy DA T P 2 A0S0 A B AS (] DX 35
HVTED v S AN bR 2 T i g S P T e 2
ANKIFRAI AT, HTBEA ALK 5 AL RE 1w [X a2 5 B
5, AR DX BN Z I X R IR 2%, T

B

Fig. 2 Optical micrographs of weld cross-section(a) and grains of recreating side(b), nugget zone(c) and advancing side(d)
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Fig. 4 EBSD graph (a), grain size distribution (b) and boundary misorientation (c) of NZ

10 12 0 10 20 30 40 50 60
Misorientation angle/(°)

. Tl by |
20 30 40 50 60

Misorientation angle/(°)

B 5 JERMANLEE X (TMAZ)) dickE ) B R i S ) 22 53 AT
Fig. 5 EBSD graph (a) and boundary misorientation (b) of TMAZ in retreating side
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Fig. 6 Pole figures of different zones in weld: (a) TMAZ in advancing side; (b) NZ; (c¢) TMAZ in retreating side
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Fig. 7 2D-Microhardness distribution on cross-section
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Table 2 Mechanical properties of 2060-T8 BM and weld joint

Yield  Tensile . Strength
Sample Elongation, )
N strength/ strength/ 5% coefficient/
o MPa  MPa ’ %
AA2060-BM 475 532 12.5 -
AA2060-FSW 320 441 6.9 82.9
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Fig. 8 [112]and [110] TEM BFs and corresponding SADPs: (a), (b) Base material; (c), (d) HAZ; (e), (f) TMAZ; (g), (h) NZ
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