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Testing of continuous cooling transformation curve of
Al-Zn-Mg-Cu alloy

LI Hong-ying, TANG Yi, ZENG Zai-de, WANG Fa-yun, SUN Yuan

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The solid phase and continuous cooling transformation(CCT) of Al-Zn-Mg-Cu alloy during continuous cooling
were studied. The critical solution temperature was established by mechanical properties test and microstructures
observation. The resistance testing and X-ray diffraction were used to establish the activated temperature of phase
transformation. The completed temperature of phase transformation was measured by microstructures observation and
quantificational analysis. The critical cooling velocity was approached by reducing the experimental cooling velocity step
by step. The microstructures of samples cooled at different cooling velocity were analyzed and compared. The results
show that continuous resistance testing can be utilized to study phase transformation in aluminum alloy effectively. The
relatively complete CCT curves of aluminum alloy can be obtained by different methods at different cooling velocity.
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Table 1  Chemical composition of experimental material 21
1 0,
(mass fraction, %) 9 40 min
Si Fe Cu Mn Mg (0_042) (HRF) 2
0.070 0.180 1.620 0.340 2.510 480
Cr Ni Zn Ti Al
0.150 0.050 5.850 0.028 Bal 480
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Fig.1 Schematic diagram of phase transformation temperature Fig.2  Relationships between mechanical properties and

testing system

solution temperature
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Fig.3 Microstructures of samples treated at different solution temperatures for 40 min: (a) 440 ; (b) 460 ; (c) 475
(d)480 ;(e)520 ; (f) Exposing ambient temperature for 45 d after solution treating at 485  for 40 min
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Table 2 Activated temperature of phase transformation at different cooling velocity
Cooling velocity/ Activated temperature of Cooling velocity/ Activated temperature of
( s phase change/ ( s phase change/
0.05 438 4.50 340
0.11 425 8.00 320
0.24 413 10.00 305
0.38 405 16.00 295
0.83 382 20.00 285
2.00 370 40.00 260
3.30 357 60.00 240
7 0.05 /s
Fig.7 Microstructures of samples quenched at different temperatures under cooling velocity of 0.05  /s: (a) 420 ; (b) 415

(c) 410

; (d) 405

; (e) 400

; () 395
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3 0.05 /s
Table 3 Precipitation content of second phase of matrix at

cooling velocity of 0.05 /s

Temperature/ Precipitation content/%
420 0.7
415 0.9
410 1.1
405 1.2
400 1.3
395 1.3
8 80 /s
7 3 0.05 /s Fig.8 Microstructure of sample cooled to ambient temperature
at cooling velocity of 8.0 /s
395 400 (
1.3%) 24
80 120 /s
9 9 80 /s
400
0.05 0.11 0.24 0.38
0.83 2.00 3.30 4.50 /s
4 4
4
Table 4 Completed temperature of phase transformation
under different cooling velocities E
Cooling velocity/ Completed temperature of
( s phase transformation/
0.05 400
0.11 385 ®)
0.24 370
0.38 355
0.83 315
2.00 255
3.30 225
4.50 175
8 80 /s
8
0.6% 100 nm
9 X
80 /s Fig.9  Microstructures and diffraction spots of samples

cooled to ambient temperature at different cooling velocities:
45 /s (a)80  /s;(b) 120 /s
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Fig.10 Diffraction spots of samples cooled to ambient

temperature at different cooling velocities: (a) 100

110 /s

25 CCT
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5

aluminum alloy (CCT curves)
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Fig.11 Continuous cooling transformation curves of 7475

Table 5 Hardness of samples cooled to ambient temperature

Curve Cooling velocity/( s ") HV,
A 0.05 69
B 0.11 77
C 0.24 90
D 0.38 92
E 0.83 97
F 2.0 110
G 3.30 120
H 4.50 130
I 8.00 134
J 10.00 134
K 16.00 132
L 20.00 129
M 40.00 127
N 60.00 127
O 100.00 129
P 110.00 129
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