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Quench sensitivity of Al-Zn-Mg-Cu alloys

XIONG Bai-qing, LI Xi-wu, ZHANG Yong-an, LI Zhi-hui, ZHU Bao-hong, WANG Feng, LIU Hong-wei

(State Key Laboratory of Nonferrous Metals and Processes, General Research Institute for Nonferrous Metals,
Beijing 100088, China)

Abstract: The quench sensitivity of an Al-7.5Zn-1.7Mg-1.4Cu-0.12Zr alloy was determined by temperature-time-
property (TTP) curve by an interrupted quench method with the measurement of the hardness as aged and electrical
conductivity as quenched compared with traditional 7B04 alloy and 7150 alloy. The results indicate that the nose
temperature of TTP curve and the corresponding incubation period of the novel alloy, 7150 alloy and 7B04 alloy are
about (290 C, 4.5 s), (320 C, 2.6 s) and (335 C, 0.1 s), respectively, the nose temperature of the alloy is the lowest
among three alloys and the critical time at the nose temperature is the longest for the alloy, which is obvious that the
supersaturated solid solution of the alloy is the most stable, exhibiting the alloy has the lowest quench sensitivity. Further,
TEM analysis results show that, with the prolongation of keeping time at the nose temperature, the quench-induced
precipitation phenomenon becomes obvious. The quench-induced # precipitates nucleate and precipitate at grain and
sub-grain boundaries by preference, and the quench-induced precipitates appear to nucleate mostly on the pre-existing
Al;Zr dispersoids. After aging treatment, these # precipitates were surrounded by a precipitate-free zone. The composition
and microstructure morphology of alloy play an important role in the quench sensitivity of the alloy quenched. For the
novel alloy, appropriately decreasing the cooling rate may be helpful to relieve the residual stresses.
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Fig.1 Hardness as aged and electrical conductivity as quenched with isothermal duration: (a), (b) Novel alloy; (c), (d) 7150 alloy;

(e), (f) 7B04 alloy
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Table 1 Coefficients for Vickers hardness TTP curves of
novel alloy, 7150 alloy and 7B04 alloy

Alloy-temper ks ky/(Jmol ') kyK  ks/(Jrmol ™)
Alloy-T6 1L1X107"7 4410 816 168500

7150 alloy-T6  5.8X107' 5583 886 152500

7B04 alloy-T6 5.2X107' 1780 810 139500
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Fig.2 TTP curves representing 99.5% of maximum attainable

Vickers hardness for novel alloy, 7150 alloy and 7B04 alloy
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Fig.3 TEM images of precipitates at grain boundary and inside grain of alloy under aging conditions after isothermal treatment for

different times at 280 C: (a), (b) 2 s; (¢), (d) 60 s; (e), () 600 s
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Fig.4 SAED patterns of precipitates of alloy under aging conditions after isothermal treatment at 280 “C: (a) Precipitates at grain

boundary; (b) Precipitates inside grain
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