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Effects of ageing system on microstructure and
mechanical properties of 7B04 aluminum alloy
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Abstract: The effects of different ageing system and different deformation coefficient on the microstructure and mechanical prop-
erties of 7B04 aluminum alloy were investigated by means of mechanical properties test, SEM and TEM analysis. The results show
that the mechanical properties of the alloy with deformation coefficient of 12. 5 are higher than those of the alloy with deformation
coefficient of 6. 5; the fracture of the alloy is in transgranular/ intergranular mixed mode and the variety of K | ¢ of the alloy resem-
bles the variety of & of the alloy; the complete ageing system for 7B04 alloy is 130 C, 16 h or 140 C, 15 h. By the ageing sys-
tem, the Oy, Gy,, & and K | ¢ of 7B04 alloy are 645.5 MPa, 603.0 MPa, 11.4% and 36. 1 MPa'ml/z, respectively.
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Table 1 Effect of ageing temperature on mechanical properties of

7B04 aluminum alloy

Spleto. NG e i el o T et
1 120 12.5 634.3 569.9 0.90 13.1 36.3
2 120 6.5 621.2 555.2 0.89 10.3 33.9
3 130 12.5 659.2 606. 2 0.92 12.7 36.2
4 130 6.5 629. 1 572.3 0.91 10.2 35.5
5 140 12.5 645.5 603.0 0.94 11.4 36. 1
6 140 6.5 621.9 562.2 0.90 10.5 35.3
7 150 12.5 639.3 585.7 0.92 11.4 36. 1
8 150 6.5 601.4 552.8 0.92 10.0 33.8
9 160 12.5 619.5 578.0 0.93 11.3 35.3
10 160 6.5 593.1 544.3 0.92 10.0 32.7

1) Each data is average of two samples;
2) Solution treated(470 C, 400 min) and ageing time( 16 h) for all samples.
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Fig. 1 SEM morphologies and TEM images of fracture of 7B04 aluminum alloy
(a) —Age treated at 130 C for 16 h(SEM); (b) —Age treated at 160 C for 16 h(SEM) ;

(c¢) —Age treated at 130 C for 16 h(TEM) ;

(d) —Age treated at 160 C for 16 h(TEM)
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Table 2 Effects of ageing time on mechanical properties of 7B04 aluminum alloy

oo, L L s
1 12 6.5 608. 0 555. 8 0.92 10.7 34.8
2 14 6.5 616.5 559.5 0.91 10.3 35.0
3 15 6.5 619.3 572.4 0.93 11.4 35.3
4 16 6.5 621.9 562.2 0.91 10.5 35.2
5 17 6.5 619.9 559.0 0.91 10.2 35. 2
6 18 6.5 615.3 561.6 0.91 9.6 34.7
7 20 6.5 615.1 569. 8 0.93 9.5 34.5

1) Each data is average of two samples;
2) Solution treated(470 C, 400 min) and ageing time( 16 h) for all samples.
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Fig.2 SEM morphologies and TEM images of fracture of 7B04 aluminum alloy

(a) —Age treated at 140 C for 15 h(SEM); (b) —Age treated at 140 C for 12 h(SEM) ;
(c¢) —Age treated at 140 C fro 15 h(TEM); (d) —Age treated at 140 C for 12 h(TEM)
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