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Abstract: The cooling rate after homogenization has an important effect on the final per-
formance of extruded products. The effect of cooling rate on microstructure and properties of
6110 aluminum alloy was studied by means of optical microscope, scanning electron micro-
scope, differential thermal analyzer, conductivity and vickers hardness test. The results
show that the as-cast structure of the alloy mainly contains Mg,Si, Q and o Fe-bearing pha-
es. After 560°C insulation for 3 h, Mg,Si phase and () phase in the tissue could be fully
dissolved. Under different cooling rates, the enhanced elements exist in the matrix in the
form of solid solution and precipitated phase respectively. With the increase of cooling rate
the solid solubility increases and the subsequent extrusion resistance increases. With the de-
crease of cooling rate, () phase is gradually coarsened. It is difficult to fully melt back into
the matrix and easy to melt at the later stage of extrusion, which leads to the decrease of sur-
face quality of extruded products and the final mechanical properties. In order to ensure sol-

ute atoms are fully precipitated and distributed in the aluminum matrix in the form of a large
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number of small precipitated phases, the optimal cooling rate after homogenization should be

controlled at about 545°C/h, so that they can be fully dissolved in the later stage of extru-

sion, avoiding the melting of the coarse precipitated phase and causing processing cracks.

Key words; Al-Mg-Si-Cu alloy; cooling rate; homogenization heat treatment; precipita-

ted phase; mechanical properties
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Table 1 Composition of 6110 aluminum
alloy ingot(wt/% )
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Fig. 1 Microstructure of as-cast 6110 aluminum alloy ingot
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Fig.2 DSC spectra of as-cast 6110 aluminum alloy ingot
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Fig. 3 Microstructure of 6110 aluminum alloy ingot
homogenized at 560°C for 2 and 3 hours
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Fig. 4 Electrical conductivity and Vickershardness of
6110 aluminum alloy as a function of homogenization

heat treatment time
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Fig. 5. Cooling curves of 6110 aluminum alloy via

different cooling methods
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Table 2 Cooling mode and corresponding

average cooling rate shown in Fig. 5
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Fig. 6 Microstructures of 6110 aluminum alloy after homogenization via various cooling rates
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Fig. 7 Electrical conductivity and Vickers’ hardness of
homogenized 6110 aluminum alloy as a function of

post homogenization cooling rate

DSC BHIARMFTE I ST Ja ARV AR A 6110
BESEREPIM TSR PRI #4 . K 8
JI7R R ¥ S A J5 AN [ v B A B 6110 R4 46 7
73 DSC JHitd 2k 76 THil g #e h, 245°C Ab A7 7 B
BT H B R SR P T A R S A AT

?
& /\ 9300°C/h
_/,/\ 2100°C/h
o T 990°C/h
2] _
A 545°C/h
375%C/h
‘_———_/”_\
88°C/h
150 200 250 300 350
REEIC

B8 HELEARRLAMERR 6110 BEEH
DSC FHig i &
Fig. 8 DSC spectra of 6110 aluminum alloy samples after

homogenization via different cooling rates
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