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ABSTRACT

Effects of thermomechanical treatments(TMT)

on the microstructures and mechanical properties in Al

-2.27%, Li-1.28%, Cu-0.63%, Mg-0.12%, Zr alloy were investigated,
The TMT process improved the tensile strength, Growth of ¢, S and T, phases was restrained by
TMT processes while the density of ¢, S’ and T, phases was increased by TMT processes, The TMT

treated specimens tend to fail in inter-subboundary mode. The increases of strength by the T-HA processes

were compared to those of the T-AHA processes.
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Table 1. Chemical composition of specimen,

Li | Cu | Mg | Zr | Fe St | Na | Al

wt% [2.27 [ 1.28 | 0.63 | 0.12 | 0.10 | 0.08 {0.004| bal

at% 10.08310.0051/0.066 10.0003) — - — | bal
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Fig.1. The effect of T-A and T-AA treatment on
aging response of Al-2.27% Li-1.28% Cu
-0.63% Mg-0.12% Zr alloy.
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Fig.3.

Hardness-aging temperature-reduction rate
diagram of Al-2.27% Li-1.28% Cu-0.63%

Mg-0.12%Zr alloy, solution heat treatment
at 530C, followed by cold rolling and aging
for 24 hr,
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Fig 4. Hardness-aging temperature-reduction rate
diagram of Al-2.27% Li-1.28% Cu-0.63%
Mg-0.12% Zr alloy, solution heat treatment
at 530°C aged at 150°C for 2 hr, followed by

cold rolling and aging temperature for 24 hr.
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Photo 1. TEM micrographs showing ¢’, S', T,, composite precipitates and dislocations,
(a) T-A(170C x72hr}), (b} T-AA(RTx120hr/170C x72hr), (¢} T-HA(5% CR/170C x24hr),
(d) T-AHA(150C x24 hr/5%CR/170°C %24 hr)
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Table 2. Summary on mechanical properties in the Al-2 27%Li-1.28%Cu-0.63%Mg-0.12%Zr alloy.

Treatment UTS 0.2% EL{%) H,B
(kg/mm?) | YS(Kg/mm?)
170°C x 72 hr 47 44 7.7 77
RT %120 hr/170°C x 72 hr 46 42 6.8 77
150°C X2 hr/170°C X 72 hr 45 40 7.2 76
59%C.R./170°C x 24 hr 51 48 7.0 80
10%C.R./170C x 24 hr 53 48 6.8 81
30%C.R./170°C X 24 hr 54 49 5.0 82
150C x2 hr/5%C.R./170C x 24 hr 52 47 6.5 78
150°C x2hr/10%C.R./170C x 24 hr 53 48 6.3 79
150°C x2 hr/30%C.R./170°C x24 hr 55 50 4.9 81

() (d)

Photo 2. SEM micrographs of fracture surface of tensile sample, showing inter-subboundary type fracture.
(a) 170°C x72hr, (b} 150°C x2hr/170C x72hr, (c) 5%CR/170C x24 hr, (d) 150°C x2hr/5%CR/
170C x 24 hr.
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Photo 3. SEM micrographs of fracture surface of tensile sample, showing inter-subboundary and shear type

fracture (a), (b) and shear type fracture(C).

(a) 150C x2hr/5%CR/170°C x24 hr, (b} 150°C x2hr/30%CR/170°C x24 hr, (¢} 150°C X2 hr/50%CR/

170°C x 24 hr
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