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with ECAP and Heat-treated AA 1050 Aluminum Alloy Sheet

S. Akramov, M. K. Lee, I. Kim, B. H. Park
(Received May 12, 2005)

Abstract

A study on the microstructure, the texture and the formability of the samples after ECAPed and subsequent heat-treated
AA 1050 aluminum alloy sheet have been carried out. The specimens after the ECAP showed a very fine grain size, a
decrease of <100> // ND, and an increase of <111> // ND textures. The {111}<112>, {123}<634>, {110}<001>,
{112}<111>, {110}<111>, and {013}<231> texture components were increased in the specimens after the ECAP and
subsequent heat-treatment at 400° C for 1 hour. One of the most important properties in sheet metals is formability. The r-
value or plastic strain ratio has was as a parameter that expressed the formability of sheet metals. The change of the
plastic strain ratios after the ECAP and subsequent heat-treatment conditions were investigated and it was found that they
were two times higher than those of the initial Al sheets. This could be attributed to the formation above texture
components through the ECAP and subsequent heat-treatment of AA 1050 Aluminum alloy sheet.
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Fig. 1 Optical micrographs obtained from the side
surfaces of Al sheet; (a) initial Al sheet, and
(b) 3 passes, (c¢) 4 passes, (d) 4 passes and heat
treated at 400°C/ 1 hour
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Fig. 2 (111), (200), and (220) pole figures obtained
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Fig. 3

component 7} *‘?} Ak

from surface; (a) initial Al sheet, (b) 4 passes
ECAPed Al sheet, (¢) 4 passes ECAPed and
annealed at 200°C/1 hour, and (d) 4 passes
ECAPed and annealed at 400°C/1 hour

L1 . 42000 . A20)

(111), (200), and (220) pole figures obtained
from Y thickness; (a) initial Al sheet, (b) 4
passes ECAPed Al sheet, (¢) 4 passes ECAPed
and annealed at 200° C/1 hour, and (d) 4
passes ECAPed and annealed at 400° C/1
hour
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Fig. 4 Orientation Distribution Functions (ODFs)

obtained from surface as ECAPed and
annealed Al sheets; (a) initial Al sheet, (b) 4
passes ECAPed Al sheet, (c) 4 passes ECAPed
and annealed at 200°C/1 hour, and (d) 4 passes
ECAPed and annealed at 400°C/1 hour
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Fig. 5 Orientation Distribution Functions (ODFs)

obtained from 1/4 thickness as ECAPed and
annealed Al sheets; (a) initial Al sheet, (b) 4
passes ECAPed Al sheet, (c) 4 passes
ECAPed and annealed at 200°C/1 hour, and

(d) 4 passes ECAPed and annealed at 400°C/1
hour
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Fig. 6 The variations of various types of texture
components obtained from the ODFs of the
surface of initial Al sheet, and the ECAPed
and subsequent annealed Al sheets
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Fig. 7 The variations of various types of texture
components obtained from the ODFs of the 1/4
thickness of initial Al sheet, and the ECAPed
and subsequent annealed Al sheets
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Fig. 8 The variation of measured r-value as a function
of ECAP direction for the initial Al sheet, and
the 4 passes ECAPed and subsequent annealed
Al sheets
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Table 1 The variation of r-value, ;, and |Ar| of the
ECAPed and subsequent heat-treated Al

sheets
Initial 4 passes and | 4 passes and
Conditions of |specimen heat treated | heat treated
samples (550°C/2 | (300°C /1 hr) [(400°C /1 hr)
hrs)
0° 0.946 0.599 0.64
r 45° 0.285 0.967 1.446
value)  gg0 11 0.713 0.813
135° 0.293 1.043 1.042
180° 1.1 0.713 0.813
R 0.502 0.845 1.007
| Ar] 0.773 0.321 0.474
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