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Continuous cooling transformation curve for
2A14 aluminum alloy and its application
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Abstract: The continuous cooling transformation (CCT) curve of 2A14 aluminum alloy and its application were studied.
The solutionizing temperature was ascertained by DSC analysis and SEM observation. Electrical resistance—temperature
curves of 2A 14 alloy in the continuous cooling processes after solid solution treatment were obtained by in-situ resistance
measurement. Messages of the phase transformation were judged by analyzing the slope change of the obtained curves.
The CCT diagram for Al-Cu-Mg alloy was plotted. The microstructure evolution during the cooling was examined by
TEM observation. The results show that the appropriate solid solution temperature is 505 . The phase transformation
starting temperature decreases with the increase of cooling rates when the cooling rate is slow, but when the cooling rate
is a little higher the phase transformation starting temperature increases suddenly. The phase transformation mainly takes
place between 140 and 380 . The critical cooling rate for preventing the phase transformation is above 38.5 /s. It is
better for 2A14 plates with the thickness of 20 mm to quench by 60  or 100  water. Interrupted quenching process
can be established according to the tested CCT diagram to decrease quenching stress utmost and inhibit the precipitation
of the secondary phases at the same time.
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Fig.1 DSC curves of forged 2A14 alloy
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Fig.2 SEM images of 2A14 alloy at different solution

temperatures: (a) 505 ,1h;(b)516 ,1h
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Fig.3 Representative electrical resistance—temperature curves

of 2A14 alloy at different quenching rates: (a) 0.028
429 /s;(c)38.5 /s
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Table 2 Phase transformation temperatures of 2A14 alloy at 2(¢c)
different cooling rates
Sample No. Coohngjate/ Starting Finishing
( s temperature/  temperature/ 5(@) 2
a 0.028 380 280
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Fig.4 CCT diagram for 2A 14 aluminum alloy
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Fig.6 TEM images of samples quenched from different temperatures: (a) 505 ; (b) 430 ;(c), (d) 250 ; (e), () 50
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