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Table 1 Mechanical properties of the base material

Yield strength  Ultimate tensile

Base material Elongation/%

/MPa strength/MPa
2195-T8 533.4+2.5 580.742.2 9.740.1
2219-T6 313.047.7 431.045.8 9.1#0.5
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Table 2 Specimens and welding parameters

Specimen AS material Travelling speed/mm min™
Al 2219-T6 100
A2 2219-T6 200
A3 2219-T6 300
A4 2219-T6 400
A5 2219-T6 500
B1 2195-T8 100
B2 2195-T8 200
B3 2195-T8 300
B4 2195-T8 400
B5 2195-T8 500
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Fig.1 Typical metallographic images of the specimens: (a) A4
AS2219 (1000>400) and (b) B4 AS2195 (1000>400)
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Fig.2 Evolution of the welding zone with traveling speed
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Table 3 Transverse tensile test results

Speci- Yield Ultimate tensile Elongation/  Joining
men strength/MPa  strength/MPa % efficiency/%
Al 224.0482.5 323.84+.9 3.440.1 75.1
A2 228.440.9 327.84£2.3 3.240.1 76.1
A3 230.322.4 325.045.3 2.940.2 75.4
A4 232.182.7 307.244.2 2.240.4 71.3
A5 235.842.8 322.741.0 2.740.1 74.9
B1 229.4482.6 318.941.5 3.840.1 74.0
B2 231.242.8 325.442.3 3.540.2 75.5
B3 232.145.9 313.2482.8 3.640.1 72.7
B4 238.322.4 327.643.7 3.740.2 76.0
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Fig.3 Microhardness of A4 and B4
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Fig.4 Metallographic image of fractured specimen: (a) A5
and (b) B1
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Fig.5 SEM images of fracture surface: (a) 2219 BM and
(b) B5 2195AS 1000>500
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Table 4 Longitudinal tensile test results

Specimen Yield strength/ Ultimate tensile Elongation/
MPa strength/MPa %
Bl 224.246.1 315.945.2 14.630.7
B2 241.8+11.9 327.0#4.0 9.6%2.4
B3 219.0H12.7 338.644.5 8.640.3
B4 215.443.5 356.144.3 11.7H.2
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Fig.6 Longitudinal tensile fracture sample of B4
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Fig.7 Fracture surface of BM and longitudinal tensile test:
(a) base material of 2219; (b) 2219 of B3 AS2195 1000
300; (c) base material of 2195; (d) 2195 of B3 AS2195
1000>300
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Microstructure and Properties of 2195/2219 Dissimilar Alloy by FSW

Fang Zhan', Wang Fan®, Yin Yuhuan? Dong Fengbo?, Xu Chen®, Zhang Dan?, Chen Ke*, Shan Aidang*
(1. Shanghai Jiaotong University, Shanghai 200240, China)
(2. Shanghai Spaceflight Manufacture (Group) Co., Ltd, Shanghai 200245, China)

Abstract: 2195-T8 and 2219-T6 sheets were welded by friction stir welding (FSW). With constant tool rotation speed (TRS), effects of
travelling speed (TS) and advancing side material (AS material) on the mechanical properties of the joint were studied. The results show that
higher travelling speed improves the mechanical properties of the FSW joint. Whichever the AS material is, fracture always occurs at the
boundary of the welding nugget zone (WNZ)/thermomechanical affected zone (TMAZ) to the 2219 side. Longitudinal tensile tests indicate that
mechanical property of the WNZ is better than that at the boundary of WNZ/TMAZ to the 2219 side.
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