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Effect of Quenching Rate on Age Hardening in an Al-Zn-Mg Alloy Sheet*™
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The effect of the quenching rate on the artificial age hardening in an Al-6.0mass%Zn-0.75mass%Mg alloy
sheet was investigated. The quenching rates and aging conditions were as follows: water quenching
(WQ), air cooling (AC) or furnace cooling (FC) were followed by pre-aging at 20°C and then artificial
aging was performed at 120, 160 or 200°C. For the long pre-aging at 20°C followed by 120 or 160°C aging,
the quenching rate gave little influence on the peak strength. However, the peak strength at 200°C aging
of a sheet quenched by the WQ or the AC was 60 to 70% of that quenched by the FC regardless of the
pre-aging time at 20°C. During the long pre-aging at 20°C, many GP(I) zones were formed even though the
cooling rate was very slow like the FC. These GP(I) zones were transform into the GP(II) ones at 70°C or
higher. The GP(II) zones were further transformed into #’ phase during heating or aging at 120 or 160°C.
Therefore the strength of a sheet quenched by the FC followed by 120°C or 160°C aging with the long
pre-aging at 20°C was as high as those quenched by the WQ or the AC. However these GP(I) and GP(II)
zones were dissolved by reversion during heating to 200°C. Therefore the strength of the sheet quenched
by the WQ or the AC followed by 200°C aging were significantly decreased. On the other hand, it is
considered that an unknown cluster or GP zone with a good thermal stability formed during the FC was
not dissolved to near 200°C and was transformed into #  phase. Therefore, higher strength was obtained
in the FC at 200°C compared to the WQ or the AC.
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Fig. 1 Influence of the additional elements on the quench
sensitivity of Al- 6mass% (2.5at%) Zn -1.8mass%
(2at%) alloys. Specimens were aged at 120°C to the
maximum hardness after water quenching (WQ) or
the furnace cooling (FC, 15°C/min) *.
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Table 1 Chemical compositions. (mass%)
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Fig. 2 Conditions of rolling and heat treatment for the
rolled sheets of an Al-Zn-Mg alloy.
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Fig. 3 Effects of quenching rate and artificial aging
conditions on the Vickers hardness of the sheet
pre-aged at 20°C for 10080 min.
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Fig. 4 Effects of quenching rate and pre-aging conditions
on the Vickers hardness of the sheet aged at 160°C
for 500 min.
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Fig. 5 Effects of quenching rate and pre-aging at 20°C
for 120 min on the change of tensile and yield
strength in Al-Zn-Mg alloy sheets aged at 160°C.
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Fig. 6 Effects of quenching rate and pre-aging at 20°C
for 10080 min on the change of tensile and yield
strength in Al-Zn-Mg alloy sheets aged at 160°C.
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Fig. 7 Effects of quenching rate and pre-aging at 20°C
for 120 min on the change of tensile and yield
strength in Al-Zn-Mg alloy sheets aged at 200°C.
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Fig. 8 Effects of quenching rate and pre-aging at 20°C
for 10080 min on the change of tensile and yield
strength in Al-Zn-Mg alloy sheets aged at 200°C.
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Fig. 9 Effects of quenching rate and pre-aging time at

20°C on the change of electrical conductivity in
Al-Zn-Mg alloy sheets aged at 160°C.
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