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Fig.1 Shematic diagram of warm forming mold structure
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Fig. 2 Photos of drawing sample of 42.5 mm blank at different temperatures: (a) Room temperature; (b) 200 C; (c) 300 C;

(d) 400 °C
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Fig.3 Limited drawing ratio of 7A04 at different temperatures
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Fig. 5 Changing curves of limit drawing ratio with

temperature under different blank holder forces
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Fig. 6 Changing curves of limit drawing ratio with

temperature at different stamping speeds
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Fig. 7 Metallograph of 7A04 aluminum alloy sheet
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Fig. 8 Metallographs of longitudinal section of drawing part at room temperature and 350 C: (a), (b) Wall; (c), (d) Bottom; (e), ()
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Hot drawing performance of
7A04 high strength aluminum alloy

ZHAI Jing, DENG Pei-ran, WU Kai-wei, LUO Xiao-min, LI Chong-gui

(College of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: The drawing abilities of sheet metal under different process conditions were compared by using the mould of
internal heating at different heating temperatures. The drawing properties of 7A04 high strength aluminum alloy under
the condition of hot forming were studied. The results show that with the increase of temperature, the formability of the
material is significantly improved, and the limit drawing size reaches the maximum value at 350-400 C, and it is
increased by 8.8% compared to that at the normal temperature. The height of drawing part increases by 28.57%. Due to
the short heating time, there are no obvious changes of microstructure and hardness in different temperature forming
materials. And it still keeps the characteristics of high strength after hot drawing.

Key words: high strength aluminum alloy; warm drawing; non-isothermal drawing; limit drawing ratio
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