25 9 2015 9
Volume 25 Number 9 The Chinese Journal of Nonferrous Metals Sep. 2015

1004-0609(2015)-09-2326-09

Al-5.8Cu-0.6Mg-0.6Ag-0.3Nd

1,2 1,2 1,2 1,2 1,2 1,2 1,2
(1. 410083
2. 410083)
(OM) (SEM) (DSC)
Al-5.8Cu-0.6Mg-0.6Ag-0.3Nd
510 525 530

525 2h (525 2 h)+(185 7h)
608 MPa 587 MPa  10.4%
Al-Cu-Mg-Ag-Nd
TG166.3 A

Effects of solution treatment on microstructures and
mechanical properties of Al-5.8Cu-0.6Mg-0.6Ag-0.3Nd aluminum alloy
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Abstract: The effects of solution treatment on the microstructures and mechanical properties of new high-strength
heat-resistant Al-5.8Cu-0.6Mg-0.6Ag-0.3Nd aluminum alloy were studied by OM, SEM, DSC and room temperature
tensile test. The results show that, as the solution temperature increases from 510 to 525 , the primary phases
dissolve in matrix. The amount of primary phase has no change with temperature increasing to 530 . But the size
increase of the recrystallized particles gradually leads to the increase of alloy softening. The mechanical properties of
aged alloy are determined by precipitation strengthening and solution softening, and the suitable solution treatment for
Al-5.8Cu-0.6Mg-0.6Ag-0.3Nd alloy is 525 for 2 h. After the solution and peak aging of (525 ,2 h)+(185 ,7h),
the ultimate tensile strength, yield strength and elongation of the aluminum alloy are 608 MPa, 587 MPa and 10.4%,
respectively.
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Table 1  Chemical composition of test alloys (mass Fig. 1 DSC curve of as-extruded alloy
fraction, %)
Al Cu Mg Ag Mn 2.2
Bal. 6.02 0.63 0.59 0.30 2 2
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Fig. 2 Microstructures of as-extruded alloy: (a) At low magnification; (b) Enlargement image of (a)

AlCuMgNd
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Table 2 EDX results of primary particles in as-extruded alloy shown in Fig. 2(b)
Phase Mass fraction/%
Al Cu Mg Nd Fe Mn
A 61.21 27.98 1.04 9.77 0 0
B 84.74 11.82 1.08 2.36 0 0
C 80.29 15.23 0 0 3.57 0.92
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Fig. 3 Microstructures of solution treated alloys at different temperatures for 2 h: (a) 510  ; (b) 515 ;(c) 520 ;(d) 525 ;
(€)530 ;(f)530
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Table 3 EDX results of residual primary particles in alloy
solution treated at 530 for 2 h shown in Fig. 3(f)
Phase Mass fraction/%
Cu Mg Nd Fe Mn
A 53.81 3510 1.17 9091 0 0
B’ 7722 17.22 0 0 445  1.11
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Fig. 4 Area distribution density of residual primary particles
in alloys solution-treated under different conditions
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Fig. 5 Microstructures of solution-treated alloys under different conditions: (a) As-extruded; (b) 510 , 2 h; (¢) 515

(d)520 ,2h;(e)525 ,2h;(530 ,2h
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Fig. 6 Mechanical properties of alloys solution-treated under

different conditions
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Fig. 7 Fracture surface morphologies of alloys solution-treated under different conditions: (a) As-extruded; (b) 510 , 2 h; (¢)
515 ,2h;(d)520 ,2h;(e)525 ,2h;(H)530 ,2h
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Fig. 8 Mechanical properties of aged alloys solution-treated

under different conditions 525
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Fig. 9 Fracture surface morphologies of aged
alloys  solution-treated  under  different
conditions: (a) 510 , 2 h; (b) 515 , 2 h;
() 520 ,2h; (d) 525 ,2h;(e) 530 ,
2h
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Fig. 10 Variation values of tensile strength (a) and elongation (b) of alloys solution-treated under different conditions
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Fig. 11 Variation trend of strength (a) and elongation (b) of
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