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Abstract. An Al-5%Mg-0.18%Mn-0.2%Sc-0.08%Zr-0.002%Be was subjected to equal-
channel angular extrusion up to true strains of ~3 and ~8, that resulted in the formation of
partially recrystallized and fully recrystallized structure, respectively. It was shown that the
alloy with partially recrystallized structure exhibits highest strength and ductility. The material
with fully recrystallized structure showed lowest fatigue crack growth rate and highest value of
fracture toughness. Reasons of this unusual effect of microstructure on crack propagation
resistance under fatigue are discussed.

1. Introduction

The formation of micron scale grained structure in Al-Mg-Sc alloys by equal-channel angular
extrusion (ECAE) technique leads to significant increase in their strength [1] and extraordinary
superplastic ductilities [2]. These properties, however, are not sufficient for structural aluminum
alloys. For commercial use as a material for critical components of an aircraft the knowledge of
fatigue propertics and fracture toughness of these alloys processed by ECAE is very important.
Unfortunately, the limited number of studies were dealt with examination of these properties in Al-
Mg-Sc alloys [3-6]. The aim of the present work is to report effect of ECAE on strength, ductility,
fatigue crack growth rate and fracture toughness. It is known [1] that it is possible to produce different
microstructure by ECAE varying strain. In this study the mechanical properties were examined for an
Al-Mg-Sc alloy with partially recrystallized structure and fully recrystallized structure produced by
ECAE.

2. Experimental

The 1570C Al with a chemical composition of Al-5%Mg—0.18%Mn-0.2%Sc-0.08%Zr-0.002%Be (in
weight %) was used as the starting material [7]. The ingot was cut into plates with dimensions of
152x152x25 mm’. These plates were subjected to ECAE with rectangular shape of channels up to true
strains of ~3 and ~8 by route B, at a temperature of 325°C. Details of this ECAE procedure were
described in previous works [3,4]. Tensile specimens of 6 mm gauge length and 1.4 x 3 mm’ cross-
section were machined from these plates with tension axis lying parallel to direction of last extrusion.
These samples were tensioned to failure at ambient temperature and a strain rate of 5.6 x 107 s™ using
an Instron 1185 testing machine. The tests for cyclic crack resistance were conducted using a Schenk
hydropulse PSA hydraulic machine. Compact tension (CT) specimens 20 mm thick were cut in
accordance with ASTM Standard E399-06. The specimens were loaded using a sinusoidal cycle with a












