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ABSTRACT  Variations of structure and properties of Al-Li-Mg-Sc-Zr alloy (type 1421) and Al-
[1-Cu-Sc-Zr alloy (type 14060) during long low temperature exposure (LLTE) and influence to these
changes of special stabilizing heat treatment were examined

After standard ageing regimes in aluminium alloys with lithium equilibrium or nonequilibrium
wpersaturation of lithium i a solid solution is retained. This leads to enlargement ol 6" phase
colume fraction during LLTE. Slow cooling from ageing temperature and two-stage ageing with first
hieh temperature and second low temperature stages decreases residual supersaturation of alloys for
hihium and prevents 6" phase fine-dispersed particles formation that is typical for of supersaturated
[ solid solution decomposition at exposure temperatures. Mechanical properties of sheets are
srowing more stable after such treatment.

Keywords: Al-1.i allovs, O phase, long low temperature exposure (1.1.11.), slow cooling,
mechanical properties, stability.

1. INTRODUCTION

On a way of the Al-Li alloys wide application in aircraft industry it is necessary to solve a
number of problems. One of major the stability of the semiproduct properties during all the
airplane life cycle. The resource of perspective designs makes 30000 h, ie. almost 3.5 years in air,
thus general term of operation is estimated by decades. During this term the constructional materials
are subjected to various influences, including, thermal. In this connection the properties stability of
new alloys under long low temperature exposure (LLTE) is of interest.

The evaluation of alloyv properties thermal stability is carried out on the basis of comparison of
properties before and after exposure, accompanied by calculation of relative changes in percentage
Ihermal exposures carried out at temperatures from room temperature up to 100-120°C_ up to 10
i are usually used [1-9]. The data published show lower stability of Al-Li alloy properties under
I 1 TT conditions in comparison with 2000, 6000 and 7000 alloys [4,6.9]

It was found [2,10] that the alloys with a lower content ol alkali metal impurities (Na, K) and
Hwere less sensitive to the effect of LLTE on fracture toughness and vield strength. This approach
requires design of special casters for vacuum refining of the melt and increases the primary cost of
products The mechanism of the effect of Na, K and H on thermal stability is not clear In opinion of

the majority of the authors the main driving force of processes governing changes m properties of

aued Al-Lialloys during LE'TE is high residual supersaturation of solid solution with Li To increase
the stability in Al-Li-Cu alloys it was offered to lower the Li content down to I 115 wt % to
dord o phase formation [7.11]. The hardening was provided with a stable and more high-
temperature phase Ty (ALL1Cu) formation. Shortages resulted from a lower Li content. such as an
mcrease in density and deterioration of specific propertics are obvious as well In [12] on Al-6 S Li
J-0s L ALTES i (inat. %) alloys was shown that the character of the solid solution
lccomposition during LLTT and changes of strength and fracture energy greatly depended on the Li
ontents and on the exposure temperature. At temperature of 70°C, the properties during LLTE
didn’t vary though fine dispersed 6" precipitates or the ordered solid solution domains by a diameter

hout 2 nm were observed. At higher exposure temperatures the increase of strength and fracture
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