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Table 1  Composition of 7A99 aluminum alloy (ω/%) 

Zn Mg Cu Zr Ti Fe Si Be 

7.6~8.1 1.7~2.5 1.2~2.0 0.05~0.20 0.05 �0.08 �0.06 0.002 
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Fig.1  Results of 7A99 extrusion plate after 1, 2, 3 and 4 cold-heat 

circle by T6-DCT 
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� 2  STUVLMNO�T6-DCT�? � 

Fig.2  Schematic diagram of process of T6-DCT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  7A99:;�IJ" T6R T6-DCTPQ_ HRTEM¡¢ 

Fig.3  HRTEM images of 7A99 extrusion plates aged by T6 (a) and 

T6-DCT (b) along <001>
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Fig.4  HRTEM and FFT images of 7A99 extrusion plates in early aged stage (120  /2 h): (a, b) T6, η'<011> and (c, d) T6-DCT, η'<011> 
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Fig.5  TEM images of 7A99 extrusion plates aged by T6 (a) and 

T6-DCT (b) 
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Fig.6  Qualitative results of the Zn (a, c) and Mg (b, d) elements in 

7A99 extrusion plates aged by T6 (a, b) and T6-DCT (c, d) 
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Fig.7  Quantitative variations of the Zn and Mg elements in 7A99 

extrusion plates aged by T6 (a) and T6-DCT (b) 
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Table 2  Radius and density of precipitated phases 
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Fig.8  Dimensional variation diagram of the precipitated phase after 

T6 and T6-DCT 
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Abstract: Backward extrusion 7A99 ultrahigh-strength aluminium alloy was treated by T6 peak aging treatment and peak cold-heat cycle aging 

treatment (T6-DCT). The influences of T6-DCT treatment on the types, distribution, size and density of the precipitated phases were investigated 

by TEM, HRTEM and 3DAP. The result shows that the types of the precipitated phases increase, i.e. η' phase turn to η' phase and η phase. The 

average equivalent radius of the precipitated phases changes from 1.201 nm to 1.001 nm after T6-DCT. The density of the precipitated phases 

increases from 4.53?10

24

/m

3

 to 7.55?10

24

/m

3

, which leads to dispersion-strengthening. After T6-DCT, the segregation of Zn and Mg decreases, 

and the precipitated phases distribute more homogeneously than those in the T6 treated sample.  

Key words: deep cryogenic treatment; 7A99 aluminium alloy; TEM; HRTEM; 3DAP; precipitated phase 
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