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Measurement of continuous cooling transformation curves
of 7A04 aluminum alloy
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Abstract: The continuous cooling transformation (CCT) curves of aluminum alloy 7A04 were measured. The electrical
resistance—temperature curves during the continuous cooling processes were obtained by in-situ resistance measurement.
The starting and finishing temperatures of the phase transformation and critical cooling rate range were established by
analyzing the slope change of the obtained curves, and then CCT curves were drawn. The microstructure evolution of the
alloy during cooling process was observed by SEM and XRD. The results show that the electrical resistivity of the sample
is sensitive to the microstructure change produced by continuous cooling transformation, and the CCT curves obtained by
in-situ resistance measurement are credible. After solution treated at 470  for 1 h the critical cooling rate to prevent the
phase transformation of the samples is above 9.96 /s but below 35.37 /s, the phase transformation starting and
finishing temperatures decrease with increasing cooling rates and it mainly happens in the temperature range of 150—400
. High speed cooling leads to high concentration of solute thus the phase reaction happens even below 60 , and low
speed cooling brings precipitation, growth and coarsening of MgZn, equilibrium phase in the grains and at the grain
boundaries.
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Table 1 Chemical composition of 7A04 alloy (mass fraction, B
%)
2(a)~ 2
Zn Mg Cu Mn Cr @~(e)
5.0-7.0 1.8-2.8 1.4-2.0  0.20-0.60 0.10-0.25
Ti Fe Si Al 22
0.10 0.50 0.50 Bal.

2(h)
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Fig.2

Electrical resistance—temperature curves of samples solution treated at (470

, 1 h) and different cooling rates
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Table 2 Phase transformation temperatures of 7A04 aluminum alloy at different cooling rates (Solution treated at 470

(470

lh )

for 1 h)

Sample Average cooling rate/( s ") Phase transformation temperature/
No. 470-50 470-300 300-100 100-50 Starting temperature  Finishing temperature
a 0.03 0.79 0.05 0.005 415 213
b 0.04 1.31 0.06 0.007 408 204
c 0.08 2.92 0.12 0.013 402 168
d 0.31 6.05 1.20 0.043 394 141
e 3.52 9.41 3.66 1.07 370 -
f 4.53 13.74 4.50 1.38 366 -
g 9.96 26.43 10.20 3.11 355 -
— 2(h)
10s 100
3
2g) 150~400
2(g) (h) 7A04 470 1 h) (150~400 )
996 /s 3537 /s ( 3 e f g
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Fig.3 CCT curves of 7A04 aluminum alloy solution treated at Fig.4  Electrical resistance—temperature curve of sample
470 forlh cooled at 4.53 /s in low temperature range
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