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Table 1 Chemical composition of 6013 aluminum alloy

J 43 Si Mg Fe Cu Mn Cr Ti Zn Al
it w/%  0.68 0.91 0.08 0. 66 0.25  0.002 0.0l4  0.02 97. 4
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Table 2 Samples number and heat treatment conditions
RS [#4] v I g /°C [#& 35 1 8] /min I AR 3/ °C R 24 8]/ h

Al 520 10 170 10
A2 520 30 170 10
A3 550 30 170 10
A4 550 30 170 30
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Fig. 1 Microstructures of 6013 aluminum alloy samples

(a)sample Al;(b)sample A2;(c)sample A3;(d)sample A4
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Fig. 2 SEM images of 6013 aluminum alloy samples
(a)sample Al;(b)sample A2;(c)sample A3;(d)sample A4
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Fig. 3 EDS analysis of precipitates in 6013 aluminum alloy samples

(a)black particles; (b) white particles
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Fig. 4 Vickers hardness of 6013 aluminum alloy samples
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Table 3  Tensile mechanical properties of 6013 aluminum

alloy samples

BUREGR S PRI/ MPa JE IR EE/MPa i 4/ 00
Al 367.0 348.7 10. 1
A2 372.5 353.9 10. 2
A3 384.3 365. 6 10.5
A4 388.1 368.5 10.5
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MPa . Ji I 3 B 4 368. 5 MPa i %% 10. 5%.
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Table 4 Quality of anodic oxide film of 6013 aluminum alloy samples
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Fig. 5 6013 aluminum alloy anodic oxide samples
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Effect of heat treatment on microstructure, mechanical properties and
oxide film quality of 6013 aluminum alloy

DING Xiaoli*, LUO Jie', LI Jianxiang' , WANG Shuncheng?
1. Guangdong Hoshion Industrial Aluminum Co. , Ltd., Zhongshan 528463, China; 2. Guangdong Xingfa
Aluminum Co. Ltd, Foshan, 528137, China

Abstract ; The effects of solution and aging heat treatment on the microstructure, mechanical properties and
oxide film quality of 6013 aluminum alloy were studied by metallographic microscope, scanning electron
microscope, vickers hardness tester and tensile test machine. The results show that with the prolongation
of solution temperature, solution time and aging time, the smaller the size of the Mg,Si precipitation
strengthening phase in the 6013 aluminum alloy and the distribution is more uniform. Correspondingly,
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the vickers hardness and tensile strength of 6013 aluminum alloy are higher and the anodic oxide film is
better brighter. The optimum mechanical properties of 6013 aluminum alloy can be obtained by solid
solution at 550 °C for 30 min and aging at 170 ‘C for 30 h. The vickers hardness value is 131, the tensile
strength is 388.1 MPa, the yield strength is 368.5 MPa and the elongation is 10.5%, respectively.
Meanwhile, the 6013 aluminum alloy also has excellent oxidation effects, the anodic oxide film is
transparent and clear, which meets the dual requirements of mechanical properties and anodic oxide film
quality of aluminum alloy shell for 3C products.

Key words: 6013 aluminum alloy;solution;aging;anodic oxidation



