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Abstract; The immersion end quenching method, combined with hardness testing, metallographic microscopy, scanning
electron microscopy and transmission electron microscopy, was used to investigate the effect of quenching rate on the age
hardening of 6061 aluminum alloy for building formwork. Results show that when the quenching rate decreases from
305 C/s to 26 °C/s, the post-aging hardness of the alloy remains nearly unchanged. However, when the quenching rate
drops below 26 °C/s, the hardness decreases rapidly with further reduction in quenching rate. At quenching rates below
26 C/s, solute atoms precipitate from the supersaturated solid solution during cooling, forming B ( Mg,Si) phases
without strengthening effect at grain boundaries, Al ,(Fe,Cr),Si, dispersoids, and dislocations. This reduces the number
of B” precipitates in the grains after aging, thereby lowering the alloy hardness. Lower quenching rates result in more 3
phases and lower post-aging hardness. It is concluded that the quenching rate shall exceed 26 °C/s for attaining high
hardness alloy.
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Fig.1 Schematic diagram of immersion end-quenching and

time-temperature curves for different positions
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Fig.2  Quenching rates at different positions of

end-quenched sample
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Fig.3 Hardness-aging time relation curve at different quenching rate,

and hardness variation curve of T6 alloy
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Fig.4  Metallographic structure of samples at different quenching rates
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Fig.5 SEM images of samples at different quenching rates
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Fig.6 Low-magnification TEM images of samples

at different quenching rates
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Fig.7 High-magnification TEM images of samples

at different quenching rates
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