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The Precipitation Phenomena of Al-2.1Li-2.9Cu alloy by
Differential Scanning Calorimetry( 1)
— Precipitation sequence —
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ABSTRACT

A study was conducted to examine the precipitation phenomena of Al-2.1Li-2.9Cu alloy by
differential scanning calorimetry and transmission electron microscopy. DSC curves were measured
over the temperature range of 25~550TC at a heating rate of 2~207T/min.. Three heat evolution
peaks and three heat absorption peaks were observed in the DSC curve for the as—quenched specimen.
From DSC results and TEM analysis, it was proved that the precipitation sequence in the as-
quenched specimen is supersaturated solid solution — GP zone — 8" — T, — T; and 6’ was detected in
the peak aged specimen at 160T. The major phase formed at peak hardeness in the aging at 160T
was 0’phase. The activation energies for the formation of 6" and T: phases were 22.3ked/mole and
24.3keal/mole, respectively. These lower activation energies than those for diffusion of Cu and Li in Al

are ascribed to the quenched-in excess vacancies.
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Table 1. Chemical composition of alloy used.
(wt%)

Cu Li Zr | Mg | Fe Si Al
29 | 21 ]012]|0.15| 0.02 | 0.03 | Bal
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Fig. 1 DSC curve of Al-2.1Li-2.9Cu alloy quenched
from 540TC. Heating rate : 5C/min.
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Photo. 1 TEM micrographs showing 6’phase in
Al-2.1Li-2.9Cu alloy quenched from
166C at DSC instrument.

(a) dark field image (b) SADP from
(100) zone axis
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Photo. 2
TEM micrographs showing T,
phase in Al-2.1Li-2.9Cu alloy
quenched from 274T, 288<C
and 308T of DSC curve.
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Photo. 3
TEM micrographs showing T, and T. phase in Al-
2.1Li-2.9Cu alloy quenched from 420t at DSC
instrument. (a)low magnification (b)high magnification
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Table 2 Existence temperature range and
reaction heat of each phase.

Ts(TC) 36
GP zone Te(T) 63
Te(T) 78

| AH | (J/g) 1.0
Ts(TC) 140
5 Te(T) 166
Te(T) 190

| aH | (J/g) 3.7
Ts(T) 254
T, Te(TC) 288
Te(C) 332

| aH | (J/g) 16.3

Ts : Starting Temperature
Tr : Peak Temperature
Tr : Finishing Temperature
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Fig. 2 Age hardening curve of Al-2.1Li-2.9Cu alloy
quenched from 540C and aged at 160°C.
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Fig.3 DSC curve of Al-2.1Li-2.9Cu alloy

quenched from 5407C and aged for 72hour
at 160C. Heating rate : 5C/min.
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Photo. 4 TEM micrographs showing (a) 8’ (and
6’) and (b) T\ phases in Al-2.1Li-2.9Cu
alloy quenched from 540°C and aged for
72 hour at 160TC.
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of " and T, in Al-2.1Li-2.9Cu alloy
quenched from 540C.
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