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Table 1 Chemical composition of 7B04 aluminium (mass

fraction,%)

Zn Mg Cu Mn Fe
6.23 2.88 1.58 0.31 0.15
Si Ni Cr Ti Al
0.048 <0.01 0.16 0.025 Bal.
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Table 2 Experimental scheme of solution treatment

Scheme  Tiststep . tep Second-step ~ Second-
No,  temperatre/ .. T temperature/  step
¢ C time/h

Sl 450 1 - B

s2 460 ! _ _

S3 470 1 , -

S4 480 1 _ _

S5 490 1 _ _

DI 440 0.5 470 0.5
D2 450 0.5 470 0.5
D3 460 0.5 470 0.5
D4 440 0.5 480 0.5
D5 450 0.5 480 0.5
D6 460 0.5 480 05
D7 440 0.5 490 05
D38 450 0.5 490 0.5
D9 460 0.5 490 0.5
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Fig. 1

Microstructures  of  alloys
prepared at different single-stage solution
temperatures: (a) 450 C; (b) 460 C;
(c) 470 °C; (d) 480 C; (e) 490 'C
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Fig. 2 SEM images of alloys at different single-stage solution temperatures: (a) Hot-rolling structure; (b) 450 C; (c) 460 C; (d)

470 C; (e) 480 C; () 490 ‘C
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Fig. 3 Metallographs of alloys at different double-stage solution treatment: (a) 440 ‘C+480 C; (b) 440 ‘C+490 C; (c)
460 “C+480 °C; (d) 460 “C+490 °C; (e) 450 “C+480 °C; (f) 450 “C+490 °C
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Fig. 4 Metallographs of alloys at different solution treatments: (a) (470 “C, 1 h); (b) (450 C, 0.5 h)+(470 C, 0.5 h)
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Fig. 5 TEM images of alloys at different solution treatments:

(a) (470 C, 1 h); (b) (450 C, 0.5 h)+(470 C, 0.5 h)
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Fig. 6 Hardness of alloys at different solution treatments after

aging at 120 C for 24 h
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Fig. 7 TEM images of aged alloys at different solution

treatments: (a) 470 C, 1 h; (b) (450 C, 0.5 h)+(470 ‘C, 0.5 h)
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Effects of solution treatment on microstructures and
properties of 7B04 aluminum alloy

LI Hong-ying"*?, LIU Jiao-jiao" % YU Wei-chen"?, HAO Zhuang-zhi'?

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Metal Materials Science and Engineering, Ministry of Education, Central South
University, Changsha 410083, China;
3. Nonferrous Metal Oriented Advanced Structural Materials and Manufacturing Cooperative Innovation Center, Central

South University, Changsha 410083, China)

Abstract: The influence of solution treatments on the microstructure and hardness of 7B04 aluminum alloy were
investigated by means of optical microscopy(OM), scanning election microscopy(SEM), transmission election
microscopy(TEM) and hardness test. The results show that there are the soluble phase n(Mg(Zn,Al,Cu),), the poorly
soluble phase S(Al,CuMg) and the insoluble impurity Fe phase (Al;Cu,Fe). The degree of solid solution and
recrystallization increases with the solution temperature increasing gradually. When the temperature exceeds 480 C,
overburning on 7B04 alloy occurs and the properties was weakened, 7B04 alloy has high quench sensitivity. However,
double-stage solution can inhibit recrystallization of the alloy and decrease the quench sensitivity effectively. The
excellent strengthening effect can be expected at (450 ‘C, 0.5 h)+(490 C, 0.5 h) among the experiments, by which the
recrystallization of the alloy can be restrained mostly and the hardness can reach to 204HV 1 after aging at 120 ‘C for
24 h.

Key words: 7B04 aluminum alloy; double-stage solution; quench sensitivity; hardness
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