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Process optimization of multi-pass rolling and solution aging for
7075 aluminum plate
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Abstract: In order to optimize the production process of 7075 aluminum plate, a rolling test was conducted with the cumulative reduction
rate of 92% for four passes+secondary heating+four passes, and the solution and aging parameters optimization test was conducted on the
unqualified finished plates. Then, the microstructure of the finished plates was observed by polarizing observation with anodic coating, and
the mechanical properties, Brinell hardness testing, elemental energy spectrum analysis and electrical conductivity measurement of the fin-
ished plates were conducted. Furthermore, the mechanical properties measurement results were compared with those of 7075 T6-treated a-
luminum plate in GB/T 3880. 2—2012. The results show that in the 8-pass rolling process of 7075 aluminum plate, when the cumulative
reduction rate is 71% in the first four-passes before secondary heating, the mechanical properties of the finished plate meet the national
standard requirements, which is the optimal rolling process. For the rolled plate with the cumulative reduction rate of 62% in the first four-
passes before secondary heating, better comprehensive mechanical properties are obtained by the solid solution at 500 “C. Thus, the dif-
ferent cumulative reduction rates before and after secondary heating have a significant impact on the mechanical properties of the final fin-
ished plate, which can be used as a process mean to adjust the microstructure and properties of the finished plate. At the same time, when
the rolling process is not ideal, the mechanical properties of the finished plate can meet the national standard requirements by optimizing
the solution and aging process.

Key words: 7075 aluminum alloy; rolling; secondary heating; solution and aging; precipitation strengthening
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Table 1 Pass arrangements of three rolling processes

S K \
S 7 FHEFR/% AU/ mm

Tz 1 2 3 4 5 6 7 8

| A F&#/mm  10. 00 10. 00 9.00 6. 30 4.41 3.09 2.16 1.01 0 403
JEFE/ % 20 25 30 30 30 30 30 20 '

) T E/mm  7.50 8.50 8.50 6.38 6. 69 4.35 2.42 1.70 0 3 06
FEF /% 15 20 25 25 35 35 30 30 ’
T E/mm 575 5.75 5.75 5.75 5.75 5.75 5.75 5.75

3 92 4. 00
JEFE/ % 12 13 15 18 21 27 37 59
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Fig. 1 Metallographic structures of finished plates under three rolling processes
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Fig. 2 Mechanical properties of finished plates under process 1, process 2 and process 3

(a) Strength

*2 EBEBRMYSSE XX REEHE
Table 2 Brinell hardness data from multi-parameter cross

test of solution aging
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C h C C h C
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130 170 130 162
3 3
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150 148 150 162
120 159 120 179
. 130 156 . 130 164
140 156 140 168
150 150 150 157
460 500
120 168 120 174
130 157 130 171
3 3
140 159 140 168
150 159 150 164
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(b) Elongation after fracture
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Fig. 3 Metallographic structures of finished plates by different solution and aging processes

(a) Process4  (b) Process2  (c) Process5  (d) Precipitated particles in process 4
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Fig. 4 Comparison of mechanical properties for finished plates under process 4, process 2 and process 5 with national standard

(a) Strength  (b) Elongation after fracture
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five processes
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