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Abstract: Aluminum alloys have gained much attention in aerospace, military and automobile applica-
tions because of their outstanding properties such as low density, high specific strength, and good
damage tolerance compared with the other commercial alloys. However, the formability of aluminum
alloy is poor at room temperature, thus a further heating process is necessary to improve its formabili-
ty and manufacture complex shaped products. On the other hand, this leads to the increase of manu-
facturing costs and the reduction of production efficiency and poorer surface quality of the product,re-
stricts its application in complex structural components and high-end manufacturing fields. Therefore,
the tailored heat treatment technology is used to address the above mentioned issues and significantly
improve the formability of aluminum alloys at room temperature. In this paper. the characteristics and
technical principles of tailored heat treatment technology for aluminum alloys were discussed. In addi-

tion, the influence of the tailored heat on the microstructural evolution and mechanical properties of
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aluminum alloys, as well as, the means to achieve tailored heat treatment, besides the heat treatment

layout and the application in the actual sheet metal forming were systematically reviewed. Further-

more, the main microstructural mechanisms of tailored heat treatment on the softening and hardening

behavior of aluminum alloys were introduced. Finally, the real effect of the tailored heat treatment on

improving the formability of aluminum alloys sheets was analyzed and compared, in order to promote

this novel technology to manufacture high-performance aluminum products in China.

Key words: aluminum alloy;tailored heat treatment;tailored blank;sheet metal forming;formability
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Fig.1 Main microstructural mechanisms on softening due to tailored heat treatment of aluminum alloys2?]
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Fig. 2 Main microstructural mechanisms on hardening due to tailored heat treatment of aluminum alloys
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Table 1 Characteristics of the heating technologies applied for the tailored heat treatment

Heating Heating Homogenous Possibility of
Reproducibility Investment Productivity
technology rate temperature distribution holding time
Laser +++ O O - - -
Induction +++ - — — O +++
Conduction ++ +++ +++ +++ (0] +++
Electron beam + 4+ O O - — 0

Note: — is unfavorable; + is favorable; O is balance.
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