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Development of Finite Element Program for Analyzing
Springback Phenomena of Non-isothermal Forming
Processes for Aluminum Alloy Sheets
(Part | : Experiment)

Y. T. Keum, D. Y. Yoo and B. Y. Han

Abstract

In order to examine the springback amount and material properties of aluminum alloy sheets (ALI0S0
and AL5052) in the warm forming which forms the sheet above the room temperature, the stretch
bending and draw bending tests and tensile test in various high temperatures are carried out. The warm
forming temperature 150°C is a transition in terms of the material properties: over the forming
temperature 150°C, them Oys, Ors, E, k, n, etc. are bigger but € and plastic strain ratio are smaller. Below
the forming temperature 150°C, there are no big differences in material properties as the forming
temperature changes. AL5052 sheet has more springback effect than AL1050 sheet. While the springbacks
of AL5052 and ALI050 sheets show a big reduction over the warm forming temperature 150°C in the
stretch bending test, the springback rapidly reduces in the warm forming temperature 150°C-200°C for
ALSB2 sheet and 200°C-250TC for ALI050 sheet in the draw bending test.

Key Words : Springback, Aluminum Alloy Sheets, Stretch Bending Test, Draw Bending Test, Tensile
Test, Wall Curl
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Table 1 Chemical composition of AL1050 and AL5052
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Fig. 1 Measured true stress-strain relationships of (a)AL
1050 and (b)ALS052 sheet specimens associated
with various test temperatures
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Fig. 2 True stress-strain relationships of (a)AL1050 and
(b)ALS052 sheet various test temperatures
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Fig. 3 Schematic view of experimental apparatus for a
stretch bending test
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Fig. 7 Springback of (a) AL1050 and (b) AL5052 after
stretch bending test associated with test

temperatures
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