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Effect of new thermomechanical treatment on
microstructure and properties of Al-Zn-Mg-Cu aluminum alloy
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Abstract: The effects of new thermomechanical treatment (TMT) on the microstructure and properties of Al-Zn-Mg-Cu
alloy were studied by tensile test, slow strain rate tensile test (SSRT), exfoliation corrosion test (EXCO), scanning electron
microscopy and transmission electron microscopy. The results indicate that the cold deformation final thermomechanical
treatment (FTMTc) process can significantly increase the strength of the alloy without obvious plasticty loss, and warm
deformation find thermomechanical treatment (FTMTw) at 200 ‘C can simultaneously improve the elongation and EXCO
resistance. Cold rolling after regression (RRCA) can obtain high strength but low elongation, while warm rolling after
regression (RRWA) can obtain good mechanical properties and a good combination of stress corrosion resistance (SCR)
and exfoliation corrosion resistance. The mechanism of the new TMT process that improves the properties of the alloy is
the synergistic effect of composite structures, such as grain structure, dislocations, as well as the size and distribution of

primary phase and precipitate phase.
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Table 1 Tensile property results of 7075 alloy under different heat treatments

Alloy state Heat treatment oy/MPa 09,/MPa 0/%

T6 120 °C, 24 h 577.92 489.04 14.80

T8 9% cold rolling+(120 ‘C, 24 h) 571.15 497.08 12.73
FTMTc (120 C, 4 h)+9% cold rolling+(120 C, 10 h) 609.29 528.23 12.33
FTMTw (120 'C, 4 h)+200 C, 10 min)+9% warm rolling+(120 ‘C, 10 h) 601.25 536.75 13.17
RRA T6+(200 ‘C, 10 min)+T6 576.23 489.23 13.40
RRCA T6+(200 ‘C, 10 min)+9% cold rolling+T6 616.34 532.88 11.52
RRWA T6+(200 ‘C, 10 min)+9% warm rolling+T6 601.12 526.35 13.25
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Table 2 Slow strain tensile test results of 7075 alloy
Alloy state Medium Tensile strength/MPa Fracture time/h Strength loss/% I
Air 582.38 30.10
T6 9.43 0.42
Solution 527.46 12.90
Air 576.91 30.12
T8 1.78 0.48
Solution 566.60 14.50
Air 591.5 25.25
FTMTc 4.68 0.94
Solution 563.82 23.78
Air 568.44 26.73
RRA 3.10 0.78
Solution 551.36 20.88
Air 582.42 26.23
RRCA 4.15 0.88
Solution 558.23 23.28
Air 593.08 25.33
RRWA 1.86 0.83
Solution 582.06 21.01
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Fig. 1 SSRT curves of aluminum alloy under different heat

treatments in 3%NaCl +0.5%H,0, corrosion medium
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Fig. 2 Surface exfoliation corrosion

morphologies of aluminum alloy under
different heat treatments: (a) T6; (b) T8;
(¢) FTMTc; (d) FTMTw; (e) RRA;
() RRCA; (g) RRWA
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Table 3 Exfoliation corrosion grade of alloy under different

heat treatments for different corrosion exposure times

Alloy Exfoliation corrosion grade
state 4h 8h 12h 18h 24h 48h
T6 N N+ P EA EB EC
T8 N N PA PB PB EA
FTMTc N P+ EA EA EA+ EB+
FTMTw N N PA- PA PA+ PB
RRA N N N PA PA+ PB-
RRCA N N N+ PA PA PC+
RRWA N N PA PA PB- PC

3 BRAAFMAEIS 1 SEM
Fig. 3 SEM images of alloys after different heat treatments:
(a) T6; (b) FTMTc
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Fig. 4 TEM images of alloy after different treatments: (a) T6;
(b) T8
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Fig. 5 TEM images of alloy after different treatments: (a)
FTMTc; (b) FTMTw
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Fig. 6 TEM images of alloy after different regression heat
treatments: (a) RRA; (b) RRCA; (¢) RRWA
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