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ABSTRACT Erichsen tests for aluminum alloy sheets were carried out by using self-
constructed apparatus in which a blank sheet, die and punch were heated uniformly at
temperatures between 293 and 573K. Erichsen value was obtained by measuring punch
displacement at an abrupt drop of the punch load. Fully annealed aluminum alloy sheets (1100,
3004, 5052) were used as test materials. Tensile tests were also carried out at temperatures
between 293 and 573K. Erichsen values of tested sheets increased with rising test temperature.
Increases of Erichsen value was less pronounced for 1100 sheets than 3004 and 5052 sheets. A
linear correlation was observed between Erichsen value and total elongation of tested
aluminum alloy sheets.
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1. INTRODUCTION

In case of using aluminum alloy sheets for the car body parts, their insufficient formability
15 pointed out as a disadvantage in conventional press forming process in comparison with steel
sheets. Improved formability of aluminum alloy sheets at elevated temperatures has been
reported[1]. Local heating of the sheets during deep drawing process has been known to
increase the forming limit[2]. However, it was reported that the deep drawability of aluminum
zlloy sheets heated at exactly uniform temperature does not change with rising testing
temperatures[3]. As for the further studies of metal sheet forming process at high temperatures,
formability of the sheets have to be evaluated at elevated temperatures by various formability
test method.

In this study, with an aim of evaluating high temperature stretchability of aluminum alloy
sheets, Erichsen tests were carried out by using self-constructed apparatus in which a blank
sheet, die and punch were heated uniformly at temperatures between 293 and 573K. Tensile
ests of the aluminum alloy sheets were also carried out to establish the relationship between
Frichsen value and tensile properties at each testing temperatures. Aluminum sheets tested in
this work are 1100, 3004 and 5052 in O temper.

2. EXPERIMENTAL APPARATUS AND PROCEDURE

The Erichsen test method standardized by Japanese Industrial Standard (JIS) is classified
mnto following two types according to the method for prevention of drawing-in of flanges
during stretch forming of blank sheet. In the A method, a circular blank is inserted with a



















