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An Experimental Study for Mechanical Properties
of Al-Mg-Mn-Si Alloy by ECA pressing

Jong-Han Kook*

Abstract

Equal channel angular(ECA) pressing is the established processing technique in which a polycrystalline metal is pressed
through the die to achieve a very high plastic strain. Therefore, the capability to produce an ultra-fine grain size in the
materials is provided. To investigate that mechanical properties at elevated temperature have the ultrafine grain ECA pressing,
experiments were conducted on an Al-4.8% Mg-0.07% Mn-0.06% Si alloy. After having been solution treated at 773K
for 2hrs, the billet for ECA pressing was inserted into the die. And it was pressed through two channel of equal to cross
section intersecting at a 90 degree angle. The billet can be extrude repeatedly because of 1:1 extrusion ratio. Since the
billet is passed through the cannel for 2 times, a large strain is accumulated in the alloy. The fensile tests on elevated

temperature were carried out with initial strain rate of 107° s~ at eight temperature distributed from 293K to 673K.

Key Words : Ultra-fine(Z 1] %A}, polycrystalline metal(Th235<5), Tensile test(Q13-A]3)), Extrusion ratio(QZH])
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Fig. 1 Schematic illustration of the equal channel angular(ECA)
pressing technique
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Table 1 Relationship between @ (knee angle) and &,(true strain)
by pressing times(N)

N 7 v Ex
90° 0° 1.15

1 120° 0° 0.67

150° 0° 0.31

90° 0° 231

2 120° 0° 1.33
150° 0° 0.62

90° 0° 3.46

3 120° 0° 1.99
150° 0° 0.93

90° 0° 4.62

4 120° 0° 2.67
150° 0° 1.24
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Fig. 2 Relationship between @ and true strain by pressing times
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Fig. 3 Relationship between true stress and true strain at 293K

in Al-Mg-Si alloy after ECA Pressing
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