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Tablel Mechanical properties of 2024-O FSW-TWB
Mechanical WNZ TMAZ HAZ BM
properties
Average hardness,
HV/MPa 918 642 642 636 636 605
ov/MPa 296.5 221.5 232.6 213.8 208.5 202.7
a/MPa 234.3 118.7 132.5 117.2 126.4 98.4
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Fig.3 Tensile test of different zones in FSW joint
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Fig.4 Analysis of tensile test in different zones: (a) ultimate

tensile strength and (b) yield strength
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Fig.5 Finite element model of FSW joint
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Fig.8 Real o-¢ curves of the joints with different mismatch ratios
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Fig.9 Nominal o-¢ curves of the joints with different mismatch

ratios: (a) overmismatch and (b) undermismatch
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Plastic Deformation Behavior of Friction Stir Welded Tailor-Welded Blank of
Aluminum Alloy

Wan Xinyong, Hu zhili, Dai Mingliang, Zhang Yilei, Hua Lin
(Wuhan University of Technology, Wuhan 430070, China)

Abstract: Because of the differences in the mechanical properties of the welded joint district, the deformation law and forming
characteristics of aluminum alloy Tailor Welded Blanks (TWB) joint is quite different compared to traditional sheet metal forming. This
kind of mechanical properties mismatch often leads to the lower forming property of aluminum alloy TWB than that of the base metal,
which greatly restricts the popularization and application of aluminum alloy TWB in automobile manufacturing industry. Based on the
2024-0 aluminum alloy TWB of Friction Stir Welding, the influence law and influence mechanism of mechanical properties mismatch on
the formability of aluminum alloy TWB was studied through the tests combined with the finite element method. Microstructure and
hardness test of aluminum alloy FSW joint were carried out. According to the distribution of the hardness of welded joint, the FSW joint
can be divided into Thermal Mechanical Affect Zone (TMAZ), Heat Affect Zone (HAZ) and Base Metal (BM). Finite element simulation of
uniaxial tensile test was carried out based on the finite element model of FSW joint. Using the finite element model, the influence of
mechanical properties mismatch of WNZ, TMAZ, and HAZ on tensile property of joint was studied. The results show that the stress is the
lowest in minimum yield stress area, and correspondingly increases in larger yield stress area. The stress will mutate if there is mismatch
ratio difference. In the views of the strain energy, the results are attributed to the nonuniform property of deformation and the constraint in
the FSW joint, furthermore which leads to the variation of yield strength, location of yield, ultimate tensile strength and elongation with the
diversity of mechanical properties mismatch.

Key words: aluminum alloy TWB; mechanical properties mismatch; finite element simulation; laws of formability
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