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ABSTRACT

A study was conducted to examine the effects of In addition on the precipitation behaviors of Al-2.
1Li-2.9Cu alloy by differential scanning calorimetry, transmission electron microscopy and micro-
hardness tester. DSC analysis was measured over the temperature range of 25~550°C at a heating
rate of 2~20°C/min. The heat evolution peaks due to the formation of GP zone and &’phase shift to
higher temperature and the peaks to T, and @’phases shift to lower temperature by In addition. From
this result, it was proved that the formation of GP zone and &’phase is suppresed whereas that of T,
and 8’phases are accelerated by the In addition of 0.15wt%. The age hardening curve aged at 190°C
showed that the In bearing alloy(alloy B) has more faster age hardening response and a higher peak
hardness than In-free alloy(alloy A), attributed to the fine and homogeneous distribution of T, and 8’
phases. The activation energies for the formation of &’phase in In-free and In-bearing alloys are 22.
3kcal/mol and 18.6kcal/mol, respectively. Those for T, (+8’) phase of In-free and In-bearing alloys
are 24.3 and 37.5kcal/mol, respectively. Quenched-in excess vacancies play an important role to the
formation of precipitates.
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Table 1 Chemical composition of alloys used.(wt%)

alloys Cu Li Zr In Al
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Fig.1 DSC curves of Al-2.1Li-2.9Cu(alloy A) and
In-bearing Al-2.1Li-2.9Cu(alloy B) alloys
quenched from 540°C. Heating rate: 5C/
min.
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Fig.2 TEM micrographs of Al-2.1Li-24Ct(aoy |
A) and In-bearing Al-2.1Li-2.9Cu(alloy B)
alloys quenched from 288°C and 269°C during
DSC scan, respectively. Heating rate : 5C/
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(a) DFI of T, at 288 (alloy A)
(b) DFI of 8 at 269°C (alloy B)
(c) DFI of T, a1 2697 (alloy C)
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Table 2 Existence temperature range and reaction
heat of each phases.

alloy
Ts(C) 36 38
G.P. zone T+(C) 63 66
Te(C) 78 84
| AH | (J/g) 1.0 0.9
Ts(C) 140 142
5 Te(C) 166 174
T:(TC) 190 194
| aH | (J/g) 3.7 2.4
Ts(C) 254 245
T, Tw(C) 288 269
Te(C) 332 293
I AH | (J/g) 16.3 17.2

Ts : Starting Temperature
Tr : Peak Temperature
Tk : Finishing Pemperature
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Fig.3 Age hardening curve of Al-2.1Li-2.9Cu(alloy
A) and In-bearing Al-2.1Li-2.9Cu(alloy B)
alloys quenched from 540°C and aged at 190
C.
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Fig. 4 DSC curves of Al-2.1Li-2.9Cu(alloy A) and
In-bearing Al-2.1Li-2.9Cu(alloy B) alloys
quenched from 540°C and aged for 25 hour
and Shour at 190°C, respectively. Heating
rate . 5°C/min.
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Fig. 5 TEM micrographs of Al-2.1Li-2.9Cu(alloy A) and In-bearing Al-2.1Li-2.9Cu(alloy B) alloys quenched
from 540°C and aged for 25 hour and 9 hour at 190°C, respectively.

(a) DF1 of 6" and 6’ in [10] zone axis (alloy A)
(c} DFT of &" and 8’ in [100] zone axis {alloy B)

(b) DFT of T, in [110] zone axis (alloy A)
(d) DFT of T, in [110] zone axis (alloy B)
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Fig. 6 log @ vs 1/T plot for the formation peaks of
&' in Al-2.1Li-2.9Cu(alloy A) and In-bear-
ing Al-2.1Li-2.9Cu(alloy B) alloys quenched
from 540°C.
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Fig. 7 log @ vs 1/T plot for the formation peaks of
T, in Al-2.1Li-2.9Cu(alloy A) and In-bear-
ing Al-2.1Li-2.9Cu(alloy B) alloys quenched
from 540C.
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