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7000 series aluminum alloys
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Abstract: The investigations on quench sensitivity of 7000 series aluminum alloys were reviewed. The mechanism for
quench sensitivity was discussed. The methods to evaluate quench sensitivity were summarized. The influencing factors
on quench sensitivity were discussed from chemical compositions, microstructure and processing parameters. It was
supposed that it is probable to decrease the quench sensitivity by designing and adjusting alloy compositions and
controlling microstructure precisely. The quench factor analysis method that can be used to predict properties was
introduced, and the optimal quenching process of rapid cooling through critical temperature range and slow cooling in the
high and low temperature range was suggested to obtain high mechanical properties and low residual stress.
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Table 1 Chemical compositions of some alloys with low quench sensitivity

Alloy Regi.stration Mass fraction/% w(Zn)/
time Zn Mg Cu Zr Mn Cr Ti Fe Si  Others "(Mg)
7050 1971 57-6.7 19-2.6 2.0-2.6 0.08-0.15 0.10 0.04 0.06 0.15 0.12 <0.15 2.76
7010 1975 57-6.7 2.1-2.6 1.5-2.0 0.10-0.16 0.10 0.05 0.06 0.15 0.12 <0.15 2.64
1933 - 6.35-7.2 1.6-22 0.8-1.2 0.10-0.18 0.10 0.05 0.03-0.06 0.06-0.15 0.10 <<0.10 3.57
7040 1996 57-6.7 1.7-24 15-23 0.05-0.12 0.04 0.04 0.06 0.13 0.1 <0.15 3.02
7085 2002 7.0-8.0 1.2-1.8 13-2.0 0.08-0.15 0.04 0.04 0.06 0.08 0.06 <<0.15 5.00
7081 2005 6.9-7.5 1822 12-1.8 0.06-0.15 0.25 0.04 0.06 0.15 0.12 <0.15 3.60
7037 2006 7.8-9.0 1.3-2.1 0.6-1.1 0.06-0.25 0.50 0.04 0.10 0.10 0.10 <0.15 4.94
7181 2009 6.7-79 1.7-22 12-19 0.08-0.18 0.15 0.04 0.06 0.10 0.08 <0.15 3.74
7185 2010 7.0-82 1.2-1.8 13-2.0 0.08-0.15 0.10 0.10 0.06 0.25 025 <0.15 5.07
x2 MoEeETERE
Table 2 Properties of some alloy materials
Products andits  Alloy and o 6o o/ K/ Electrical
thickness temper Direction MPa MPa 0/% (MParm'?) conductivity/ Source
(%IACS)
L 489 528 13 L-T:44
7037T7452 LT 484 525 11 T-L:45 -
Die forging ST 450 518 8 S-T:35 Ref[11]
150 mm L 434 509 13 L-T:41
7050T7452 LT 439 511 11 T-L:42 -
ST 403 502 10 S-T:28
L 407 476 7 L-T:25
7050-T7451 LT 407 476 4 T-L:23 =38.0
ST 386 455 3 S-L:23
L 427 476 6 L-T:30
7040-T7451 LT 414 476 3 T-L:24 =38.0
Plate ST 393 462 2 S-L:25 AMS
152-178 mm L 455 497 8 L-T:30
7081-T7451 LT 448 503 8 T-L:25 =38.0
ST 421 476 3 S-L:25
L 490 510 8 L-T:29
7085-T7651 LT 460 515 5 T-L:23 =39.0
ST 440 495 3 S-L:24
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Fig.1 Coarse second phase formed on Al;Zr dispersoids in
grain®’(a) and on grain boundary!'“(b) during slow quenching

of 7000 series aluminum alloy after solution heat treatment
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Fig. 2 TTP curves for typical Al-Zn-Mg-Cu alloys™*”
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Fig. 3 Schematic of end quenching(a) and cooling curves at

different positions (P1-P5) from quenched end in specimen(b)
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