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Abstract

The microstructure, texture and mechanical properties of 6111 aluminum alloy plates with dif-
ferent intermediate annealing processes were investigated by means of optical microscopy anal-
ysis, scanning electron microscopy observation, electron backscatter diffraction analysis, differ-
ential scanning calorimetry analysis and tensile test. The results show that the second phases of
the hot-rolled sheet after annealing include a-AlFeMnSi, Mg:Si, Q and Si phases. With the increase
of annealing temperature, the quantity of the second phase shows a trend of first increasing and
then decreasing. The intermediate annealing temperature has a significant impact on the texture
volume fraction of the sheet after solution treatment, while the rolling deformation before an-
nealing has a greater influence on the texture density of the sheet after solution treatment. When
annealing at low temperatures, the increase in the rolling deformation before annealing will sig-
nificantly enhance the Cube and rotational cube textures after solution treatment. Increasing the
intermediate annealing temperature randomizes the recrystallized texture distribution after so-
lution treatment.
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Figure 1. DSC curve of the hot-rolled sheet
1. FRELARAEY DSC
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Figure 2. SEM observations of second-phase particles in hot-rolled sheets annealed at different temperatures: (a) 250°C, (b)
300°C, (c) 350°C, (d) 400°C, (e) 450°C, (f) 500°C, (g) 550°C

2. AELRA A EILR R KA RARRIAY SEM W& () 250°C, (b) 300°C, (c) 350°C, (d) 400°C, (e) 450°C, (D)
500°C, (g)550°C

Table 1. Rolling process parameters

FLEAHITZ
Bk —IRRHLETE SEDS TIRRHLETE SEDS ZRAEET R
1# 300°C/30 min 2 mm 2 mm 2 mm
2# 2 mm 300°C/30 min 2 mm 2 mm
3# 2 mm 2 mm 300°C/30 min 2 mm
4# 550°C/30 min 2 mm 2 mm 2 mm
S# 2 mm 550°C/30 min 2 mm 2 mm
6# 2 mm 2 mm 550°C/30 min 2 mm
T# 2 mm 2 mm 2 mm
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Figure 3. Mechanical property of sheets with different rolling processes in T4 temper: (a) yield strength, (b) tensile strength, (c)
elongation, (d) r-value, (e) average r-value and Ar-value

3. AEELEITZMmA T4 SHNF M) EREE, (b) MABRE, (o) EMR, (d)rfE, rERAE

Figure 4. Recrystallization maps and IPF maps of sheets with different processes in T4 temper: (a), (e) 1#; (b), (f) 3#; (c), (g) 4#; (d),
(h) 7#
4. NEIZMM T4 ZSHIBLERER IPF El(a), (o) 1#5 (b), (D3#; (0), (2)4# (d), () 7#
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Figure 5. SEM observations of second-phase particles in sheets with different processes in T4 temper: (a) 1#, (b) 3#, (c) 4#,
(d) 7#
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Figure 6. Grain size maps of sheets with different processes after T4 treatment: (a) 1#, (b) 3#, (c) 4#, (d) 7#
E 6. TRILZHRME T4 LBERIENRTE () 1#, (b)3#, (c)4#, (d)T#
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3.5. T4 7SR

B 7 R T ATFEELSH] T2 A AL B S 1 P s 2 . eEIRT RN, AROM I SR 4 43 R B 38 R
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LGS RAAE o 3#AI LRI 43 55 P O S5 f e o
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Figure 7. ODF maps of sheets with different rolling processes after T4 treatment: (a) 1#, (b) 3#, (c) 4#, (d) 7#
E 7. TRIELE T Z#i4E T4 £L32FEH0 ODF El(a) 1#, (b) 3#, (c) 4#, (d) 7#

Table 2. Recrystallization texture components

2. BEmRANANS

LU 5 R AR5
e 3177 {001}1<110> 3.7 6.2
1# Cube{001}<100> 33 11.6
S{123}<634> 1.8 20
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Cube{001}<100> 14 118

Brass{011}<211> 8.1 9.1

S{123}<634> 8.0 7.7

¥ Goss{011}<100> 3.4 73
F{l11}<112> 3.6 13.4

Ji& 5 N7 {0013<110> 14.1 10.8

Cube{001}<100> 5.5 20.5

4 S{123}<634> 2.62 10.7
e 3177 {001}<110> 23 20.5

Cube{001}<100> 6 17.6

Goss{011}<100> 5.6 72

7 S{123}<634> 3.9 202
JiEE 7 )7 {001}<110> 1.3 9.1
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