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ABSTRACT

The effects of thermomechanical and duplex aging treatment on precipitation behavior were
investigated for the 8090 aluminium alloy by tensile test, hardness test, plane-strain fracture toughness
test and electron microscope.

Both pre-aging streich and duplex aging with pre-aging stretch were effective to homogenize the
distribution of S’ phase in this alloys. The latiter makes more homogeneous distribution of S’ phase than
that of the former, but the sizes of S’ phase in both specimens are almost same. The size and distribution
of 8’ phase were not changed by thermomechanical or duplex aging treatment. The strength was increased
by thermomechanical treatment, but the elongation was decreased. Duplex aging treatment couldn’t
change the strength and elongation. Pre-aging stretch and duplex aging with pre~aging stretch have same
effect on the strength and elongation.

The increase of strength by thermomechanical treatment in 8090 alumunium alloy was caused by

homogeneously precipitated S’ phase.
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Table. 1 Chemical compositions of the 8090 alloy.

(wt.%)
Element Li Cu | Mg Zr
Composition | 2.39 | 118 | 075 | 0.1
Element Ti Fe Si Al
LCommsition 0.05 o.osf‘_i 0.06 | Bal

Table 2. Heat treatments applied to the alloy.

Treatment
A Solution treat, aged 32h at 170C (T,u;~
B Solution treat, agg£i~5§;fs at 95C )
aged 32h at 170°C(Ty) ;
. C Solution treat, 7070 sIFJEH, ]

aged 32h at 170C

Specimens

D Solution treat, 7% stretch, aged 5 days—

at 95°C aged 32h at 170C
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Table. 3 Mechanical properties of the materials A,
B, Cand D.

Materials | YS UTS [Elongation |K,(S--L)| Hardness
(MPa) | (MPa) | (%) [(MPa,/m)| (H:B)

A 250.8 | 396.1 11.8 20.2 69.8
B 265.3 | 399.6 10.5 19,8 70.1
C 460.0 | 537.0 7.7 16.7 80.5
D 477.0 | 536.0 5.1 16.3 82.8
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Fig. 1 Optical micrograph showing the grain
structure of material C.
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Fig. 2 Dark field transmission electron micrographs
showing the distribution of &’ phase in the
materials A(a), B(b), C{c) and D(d).

Fig. 3 Dark field transmission electron micrographs
showing the distribution of S’ phase in the
materials A(a), B(b), C(c) and D(d).
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Fig. 4 Scanning electron micrographs showing
longitudinal tensile fracture surface n the
materials A and C. (a) and (b) show the
materials A and C, respectively
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Fig. 5 Scannming electron micrographs showing
short transverse fracture surface in the
materials A and C. (a) and (b) show the
materials A and C, respectively.
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