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Multi-pass hot rolling simulation of Al-Zn-Mg-Cu-Zr alloy
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Abstract: The hot compression tests of 7055 aluminum alloy were carried out on Gleeble1500D thermal-mechanical
simulator according to designed rolling processes to simulate the multi-pass hot rolling process. The flow stress curve
was obtained. The features about flow stress, hardness and microstructure of the samples deformed to various strain
accompanied with water quenching were investigated through hardness testing and OM, TEM and EBSD analysis. The
results show that the peak stress doesn’t significantly increase with increasing the Z value. The peak stress increases when
the strain is less than 0.303, while the peak stress keeps basically constant when the strain ranges in 0.303—1.148. The
hardness firstly increases and then decreases with increasing the compression pass number. A lot of recrystallization
grains are formed due to counterchanging roles of the dynamic behavior and static behavior.
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Fig. 1  Optical microstructures of as-cast(a) and as-

homogenized(b) alloy
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Table 1 Multiple hot compression process of passes

Compression pass Total Total Strain Temperature/ Passes
number reduction/% strain rate/s ' C interval/s Sample
1 2.6 0.026 0.01 430 10
2 5.2 0.054 0.01 428 10
3 7.9 0.082 0.05 425 10
4 10.5 0.111 0.05 422 12 QBHT
5 13.1 0.141 0.5 418 12
6 16.9 0.185 0.5 415 15
7 20.6 0.235 0.5 412 15
8 26.2 0.303 0.5 410 18
9 314 0.376 1 405 20 QBHT
10 36.6 0.456 1 400 22
11 42.0 0.543 2 395 25 QBHT
12 47.2 0.638 2 390 27
13 52.5 0.744 3 385 30 QBHT
14 57.7 0.860 3 380 35 QBHT
15 63.0 0.994 4 375 40 QBHT
16 68.3 1.148 4 370 50
17 74.0 1.348 5 365 60 QBHT
18 80.0 1.609 5 360 60 QBHT
QBHT—Quenching before holding temperature.
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Fig. 2 Flow stress curve of 7055 Al alloy during multiple

intermittent hot-compression
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Fig. 3 Optical microstructures of specimens compressed by various passes accompanied with different total strains: (a) 10.5% (4
passes); (b) 31.4% (9 passes); (¢) 63% (15 passes); (d) 74% (17 passes); (), (f) 80% (18 passes)
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