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Comparative Study on Properties of 6B82 Al-Sc Alloy and 6082 AI-MG-Si
Alloy FSW Joint

ZHAO Qifang, XU Hongji, ZHAO Xiaodong, ZHU Houchun

School of Materials Science and Engineering, Dalian Jiaotong University, Dalian 116028, China

Abstract: FSW was used to weld 6B82 aluminum scandium alloy with 6082 aluminum magnesium silicon alloy, and the me-
chanical properties, fatigue performance, and corrosion resistance of the two aluminum alloy welding joints were compared
and analyzed. The results show that the 6B82 aluminum scandium alloy joint has better plasticity and toughness, while the
strength of the 6082 aluminum magnesium silicon alloy joint is slightly higher. The hardness distribution trends of the two
welding joints are similar, both showing a "W" shape; both have good corrosion resistance; fatigue test results show that the
specified life of the 6B82 aluminum scandium alloy and 6082 aluminum magnesium silicon alloy welding joints (with ex-
cess height removed) under 1x107 cycles is 99 MPa and 102.5 MPa respectively, and SEM scanning shows that the final frac-
ture zone of the fatigue fracture is a typical dimple morphology. The research results show that the 6B82 aluminum scan-
dium alloy welding joint meets the requirements of lightweight design while having comprehensive performance to meet the
requirements of key material connections in the field of rail transportation.
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Table 1 Chemical composition of test base material (wt. %)

g Si Fe Cu Mn Mg
6B82 0.95 0.15 0.001 8 0.59 0.9
6082 0.4 0.26 <0.1 <0.1 0.66
pup e Ni Ti Zr Sc Cr
6B82 0.02 0.093 0.094 0.15 0.001
6082 0.004 9 <0.05 <0.1 —
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Table 2 Mechanical properties of test base metal

g Ji IR 58 1% /MPa PLHiEE/MPa R 3/%
6B82 >216 >270 >15.4
6082 255 >310 9.0
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Fig. 1 S045 mixing head drawing
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Fig.2 Friction stir welding test process picture
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Table 4 Tensile test results of welded joints

b brhmRE I BER WiURMK i
: /MPa /MPa BT EA A
225.4 ety

6B82 222.4 0.82 14.6
219.4 Jhak
259.7 Jhak

6082 261.9 0.83 8.7
264.1 JEa
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Fig.3 Hardness distribution of welded joints
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Fig. 4 Metallographic microstructure of each region of the welded joint
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Table 5 Comparison of sensitivity index of welded joint

BUEMERR R USRS BUBERR S SRIBMEZE SR

b -
. F(1) F(o) F(6) J5FRISSRT
6B82 0.98 0.006 0.006 0.004
6082 0.99 0.031 0.009 0.033
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Fig. 5 Fatigue test lifting diagram of welded joint
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Fig. 7 Fatigue fracture morphology
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