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Effects of Temperature and Strain Rate During Hot Rolling
on Microstructure and Tensile Properties of
High-Strength Al-Zn-Mg-Cu Alloy*

Kazushige Norikane **, Takayuki Fujimori*** and Hiroki Tanaka****

The effects of temperature and strain rate during hot rolling on the microstructure and the tensile

properties of the high-strength Al-Zn-Mg-Cu alloy were investigated. The hot rolling was performed
under controlled temperatures (300C, 350C and 400C) and strain rates (0.3 s™ and 2.0 s™). Hot-rolled
samples were prepared by a solution heat treatment followed by T6 aging treatment. With the increase

of the Z parameter calculated from the temperature and the strain rate during the hot rolling, the 0.2%

proof stress after T6 treatment was increased by up to 20 MPa at the surface region of the rolled sheets

and by up to 8 MPa at the center region. This is because the average subgrain diameter became smaller

as the Z parameter increased. In addition, the 0.2% proof stress of the center region of the rolled sheets

was about 70 MPa higher than that of the surface region. At the center region, the orientation densities of
Brass texture (j011}<211>), S texture ({123{<634>), and Cu texture ({112}<111>) were higher than that of
the surface region. Therefore, the Taylor factor was higher at the center region than the surface region,

and as a result, the 0.2% proof stress of the center region became high.
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Table 1 Chemical composition of the specimen. (mass%)

Si Fe | Cu | Mn | Mg | Cr | Zn | Ti | Zr | Al
0.06 | 0.06 | 154 |<0.01] 249 |<0.01|10.38| 0.03 | 0.15 | Bal.

Table 2 Pass schedule in the hot rolling process.

. 03s! 20 st
Thickness - -
Pass / mm Rolling speed Rolling speed
/ m - min? / m - min’

100

1 92 7 50

2 34 7 45

3 76 6 40

4 68 6 38

5 61 5 36

6 54 5 32

7 47 4 28

8 41 4 26

9 35 4 24

10 30 3 22

11 25 3 18

12 20 2 16
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Fig. 1 Temperature histories of the sample during the
hot rolling process.

Table 3 Average Z parameter in each hot rolling.

Temperature 300 C 350 C 400 C
Strain rate | 20s' | 03s' | 20s? | 03s? | 20s? | 03 st

log Z 139 132 130 12.3 12.3 116
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Fig. 2 Relationship between the Z parameter in the hot
rolling and the 0.2% proof stress of the T6 sheets.
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Fig. 3 Polarized optical microstructures of the T6 sheets.
(strain rate: 0.3 s™)

Fig. 4 TEM microstructures of (100). (T6 sheets, strain

300C (log Z = 13.2)

400C (log Z = 11.6)

1Q image Grain boundary

rate: 0.3 s7)
ST
[

1Q image Grain boundary

Fig. 5

Image quality (IQ) and grain boundary maps of the T4 sheets. In the grain boundary maps, the

gray lines indicate small angle grain boundaries (misorientation angle: 2° -15°), and the black lines
indicate large angle grain boundaries (misorientation angle: 15° -180°).
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Fig. 6 Relationship between the Z parameter of hot
rolling and the average subgrain diameter of the
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Fig. 7 ODFs of the T4 sheet (temperature: 400C and strain rate: 0.3 s™).
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Fig. 9 Taylor factor of the T4 sheets.
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Fig. 10 Misorientation angle histograms of the T4 sheet
(temperature: 300C, strain rate: 0.3 s™).
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