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J. Phys: Condens. Matter 4 (1992) 63174328. Printed in the UK 
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Abstract Positron lifetime measurements were used for studying demmposition during 
postquench in sin annealing of binary AI-7.35 at.% Li and ternary AI-7.3 at.% ti-X 
(X= 1.1 at.% Cu, 5.2 at.% Mg or 0.18 at.% Sc) alloys. A typical lifetime of 185 i 5  ps 
obselved in A I 4  b attributed to mherent S‘(A13ti) particles. In  ternary alloys positrons 
show a slmng mponse U) the formation of semicoherent and incoherent phaszes such 
as T~(AbtiCu) and AIaLiMg. Positmn trapping in AI-LiSc is attributed to mmposite 
6’(ALti)IAlsSc particles associated with vacancies. Quenched-in vacancies were detected 
in AI-LiSc and AI-Li-Mg but not in AI-Li-Cu and AI-Li. 

1. Intmduction 

The addition of Lithium to aluminium produces an alloy of low density and high 
elastic modulus, and therefore the use of such alloys for wrious aircraft components 
results in substantial weight savings. That is the background of the increasing interest 
in the development of aluminium-lithium based alloys (see for example reviews [1-4] 
and references therein). In post-quench aged binary AI-Li alloys containing between 
5.2 at.% and 14 a t %  lithium, the 6’(AI,Li) phase nucleates homogeneously and grows 
as a fully coherent precipitate with an L1, structure. This is the major strengthening 
phase, and when dislocations shear precipitate particles with an ordered structure 
like this, antiphase boundaries are generated, which gives rise to paired dislocation 
movement. The planar slip associated with these ‘superdislocations’ may lead to low 
ductility. Thus strengthening additions of Cu and/or Mg are made, leading to the 
nucleation of phases that aid slip homogenization. These phases may include all 
phases occurring in the binary as well as ternary alloys such as AI,CuLi, AI,MgLi 
and AI,CuMg. Commercial alloys contain additionally small amounts of zirconium, 
which retards the recrystallization and leads to a grain refinement. It has, however, 
also an effect on the precipitate structure. Zirconium may be substituted by scandium, 
which has a similar effect on the microstructure [5, 61. 

* Dedicated to Professor P Haasen on the occasion of his 65th birthday. 
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The aim of the present paper is to study the precipitation processes going on 
during postquench annealing of AI-Li based alloys by utilizing the positron lifetime 
technique. The investigations are focused on laboratory alloys of AI-Li, AI-Li-Cu, 
AI-Li-Mg and A-Li-Sc. Extended experiments performed in the past on conven- 
tional Al alloys containing Zn, Mg, Ag, Cu or Si have indicated the potential of the 
positron annihilation technique in studying precipitation phenomena on an atomic or 
submicroscopic scale [7-lo]. In the literature only a few papers are related to positron 
studies of A I 4  alloys [ll, 121. The behaviour of positrons in lithium-containing alloys 
may differ from that in other alloys owing to the high affinity of positrons to lithium 
atoms [13, 141, which may complicate the interpretation of positron experiments. 

The paper is organized as follows. In the next section the interaction of positrons 
in decomposed alloys and the information given by positron lifetime measurements 
are briefly reviewed. Subsequently experimental details are given. The fourth section 
includes the discussion of results for binary and ternary AI-Li alloys followed by 
conclusions in section 5. 

2. Interaction of positruns in decomposed alloys 

In metals positrons may be trapped by open-volume lattice defects such as vacancies, 
vacancy-impurity complexes, vacancy clusters, voids, bubbles and dislocations 115, 161. 
Mainly because of the missing positive ions, positrons feel an attractive potential at 
these defects, which leads to positron bound states of some eV binding energy [l?. 
Positrons localized at defects such as vacancies experience a lower electron density 
than delocalized positrons. Since the positron lifetime is inversely proportional to the 
overlap of positron and electron densities, this results in an increase of the trapped 
positron lifetime 7t by a factor of about 1.5 compared with the lifetime of delocalized 
positrons @ulk lifetime T,,). As discussed in earlier reviews [S, 91, semicoherent 
and incoherent particles formed in decomposed alloys may also act as positron traps. 
Positrons may become localized at the incoherent particle-matrix interface or at misfit 
dislocations. The trapped positron lifetime corresponds closely to that of a dislocation 
or of a vacancy. 

Coherent particles such as Guinier-Preston (GP) zones may also trap positrons if 
they are associated with a potential that is attractive to positrons [S, 91. The potential 
experienced by a positron at a coherent precipitate of B atoms in a matrix of A atoms 
may be estimated from the difference of the positron affinities A, - A,, that is the 
relative positron affinity. The positron affinity A is defined as the sum of the internal 
electron and positron chemical potentials [14]. In table 1 the relative positron aflinity 
of different elements in relation to aluminium is given together with bulk and defect 
positron lifetimes. A, - A, may have a negative or positive sign, resulting in an 
attraction or repulsion of positrons. As can be seen from table 1, the clemcnts Li, Cu, 
Mg and Sc attract positrons in an AI matrix. The same is true for coherent particles 
of the AI,Li phase, the affinity of which may be estimated in a good approximation 
[14] from the linear average of A,, and A,,, A(AI,Li) - A,, = -0.74 eV. 

It is well known that single impurity atoms do not have a positron bound state but 
small clusters enriched in B atoms may localize positrons. This picture is confirmed by 
sophisticated quantum-mechanical calculations [lo]; experimental evidence was given 
for GP mnes in AI-Zn alloys [lo, 18, 191 and in AI-Ag alloys [ZO]. However, lithium 
is a solid element with the strongest affinity to positrons. This may complicate the 
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situation. As calculated by Push and Manninen [21], light impurities may localize 
positrons. The positron binding energy of an empty vacancy and a vacancy occupied 
by one atom of hydrogen, helium or lithium is decreased as 290, 239, 1.67 and 
0.42 ev respectively. More recently, however, it was found by improved calculations 
that not a single Li atom but a cluster of four Li atoms may be able to localize a 
positron [22]. 

The lifetime of positrons annihilating from internal regions of coherent particles 
may be estimated in a first approximation from the average of the annihilation rates 
X i  weighted with the atomic concentration of the elements forming the particles 
(see discussion in [23]). The annihilation rate X is the inverse of the mean positron 
lifetime r, X = l / r .  We have estimated a positron lifetime of - 180 ps to be typical 
of the AI& phase. For the lithium reference we have used a value of 260 ps. This 
value was estimated from the empirical rule given by Seeger and Banhart [24] taking 
into account the compression of a lithium atom in the aluminium matrix. The atomic 
volume in FCC aluminium amounts to 0.76 compared with Bcc lithium, the positron 
lifetime of which amounts to 293 ps. 

The changes of the annihilation characteristics as a function of the number of 
positron traps are described by the so-called trapping model [15, 161. When there 
is mIy one type of positron trap, the positron lietime spectrum is a sum of two 
exponential functions, the time constants T , , ~  and intensities I,<, of which are given 
bY 

I ,  = 1 - I ,  I, = tc/(l/rl - 1/T2). (2) 
Here rb and rt denote bulk and trapped positron lifetimes, and K is the positron 
trapping rate. In the case of extended positron traps such as voids, GP zones or 
precipitated particles, the positron trapping rate is di&lsion-limited and follows the 
relation n = 4 x D + r N ,  where T and N are the radius and the number per cubic 
metre of positron traps, assumed to be of spherical shape; D,  = lo-‘ m2 s-, is the 
positron diffusion constant for AI [U]. 

3. Experimental details 

The alloys under investigation were prepared in the Institute of Metal Physics, Kiev, 
from components of 99.99 wt% purity. The composition of the alloys is shown in 
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table 2. The composition of the AI-Li-Cu alloy corresponds to that of a commercial 
2090 alloy, while the composition of AI-Li-Mg corresponds to the commercial 1420 
alloy developed in the USSR 1261. Commercial materials contain about 0.1 wt% 
Zr and impurities (Si, Fe), which are absent in our laboratory alloys. For reference 
purposas a well annealed, pure (99.999 wt%) aluminium sample was also investigated. 

Thbk 2. Composition (wl%/al.%) of alloys under invesligalion. 

- ~- AI-Li LOn.35 - 
AI-Li-Cu 2W.S 28l1.1 - - 
AI-Li-Mg 2W3 - 5.CIl5.2 - 
AI-LiSc 2017.35 - - 03m.18 

~~~ ~~~ 

Nter homogenization annealing of the alloys for 10 h at 50O0C, sheets of 2 mm 
thickness were cut from a central part of the ingot. The sheets were solution-annealed 
at 520T for 0.5 h in argon gas and quenched into water at room temperature. 
Subsequently surface layers of 0.5 mm were removed by electropolishing using one- 
third nitric acid and two-thirds methanol. During polishing the samples warmed 
up to about 50eC The surface preparation is necessary because of the severe loss 
of lithium in surface regions during solution annealing. The lithium-depleted layer 
was examined by microhardness measurements. It may extend to some tenths of a 
millimetre in depth depending on the temperature and time of solution treatment. 
Since the positron implantation profile is an exponentially decreasing function with a 
typical (99%) penetration range in aluminium of 0.5 mm, the removal of the depleted 
surface layer is very important for studying AI-Li alloys by positrons. 

Positron lifetime measurements were carried out during in silu annealing of 
quenched samples using a conventional fast-slow coincidence system [27]. ?bo iden- 
tical samples were sandwiched with a 4 x lo5 Bq positron source, which was made 
by evaporating carrier-free 22NaCI solution on an aluminium foil of 10 pm thickness. 
The time resolution of the system was 230 ps (Fw-tM). Each spectrum was measured 
for 165 min to obtain l o 6  pulses. The measured lifetime spectra were analysed after 
source background subtraction as the sum of exponential lifetime components. One 
or in some cases two components enable a satisfactory fit. The results are presented 
in figures 1 to 5, which show the analysed lifetimes rl and T,, the relative intensity 
I, and the average positron lifetime V = 1 1 ~ 1  + 12r,. 

4. Results and discussion 

4.1. AI-Li alloy 

The behaviour of the average wsitron lifetime 7 in the AI- th ternary 
A-Li-(Cu or ~ g )  alloys issiown in figure 1 as a function bf the in situ annealing 
temperature together with the results of pure aluminium. In well annealed aluminium 
positrons annihilate near room temperature from a single, delocalized state. The ex- 
perimental lifetime of 165 ps corresponds to the bulk lifetime of positrons, 7:'. The 
positron lifetime increases almost linearly with temperature due to lattice expansion 
and phonon effects. Above 230°C, 7 increases more strongly and a second lifetime 
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Figure 1. Behaviour of the average positron litetime 
7 during postquench h situ annealing ( I 6  min per 
experimental point) of AI-73.5 at.% li, AI-7.5 at.% 
U-1.1 at.% Cu and N - 7 3  at.% E-5.2 at.% Mg 
alloy. For reference purposes well annealed N 
(99.999% punty) was also investigated. 
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Figure 2. Paramelers of the Niocomponent decom- 
position of positron lifetime spectrs as a function 
of the E saU annealing temperature in N-75  at.% 
E-1.1 a t %  Cu. 

%@.e temperatwe ('0 

Figure 3. Same as figure 2 but AI-7.3 at.% Li- 
5.2 al.% Mg. 

component with a lietime of ' T ~  = 240 f 5 ps appears. This lifetime component is at- 
tributed to positron trapping by thermal vacancies, ' T ~  = T$' [%]. The increase in the 
average positron lifetime 7 with increasing temperature is due to the increase in the 
positron trapping rate IC, which is proportional to the thermal vacancy concentration. 
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Pigum 4 Same as Rgure 1 but A-7.35 at.% Li- 
a18 at.% Sc. 

Figum 5. Same as figure 2 but AI-7.35 at.% Li- 
0.18 at,% Sc 

In AI-7.35 a t %  Li the positron lifetime spectra are single exponential functions 
in the temperature range between room temperature and 250°C Near room tem- 
perature the lifetime in various A-7.35 at.% Li samples ranges from 183 to 187 ps. 
Some fluctuations in 7 in addition to the statistical error of +2 ps may appear due 
to difficulties in reproducible surface preparation of AI-Li alloy samples. A lifetime 
component that might be attributed to quenched-in wcancies was never observed in 
binary AI-Li alloys. A high Li-to-vacancy binding energy of 0.25 eV was previously re- 
ported from resistivity measurements [29]. However, the Li atom-vacancy complexes 
may become mobile and disappear at sinks below room temperature. 

The generally accepted decomposition of a supersaturated AI-Li solid solution 
(sss) has the form (see [I] and references therein) 

SSS +precursor phase to 6' - 6'(Al,Li) + 6(AILi). 

There is an increasing discussion on the existence and nature of a precursor phase 
to 6'. Recent results of several authors agree with the picture that the A-Li solid 
solution decomposes on quenching into a modulated ordeddisorder structure [30, 
311. In the temperature range fromn 100 to 200°C the 6'(AI,Li) phase precipitates 
homogeneously in the form of spherical particles while the lithium content of the 
matrix lowers to about 5 at.%. As 6' has an ordered L1, superlattice structure, it is 
fully coherent with the matrix with a lattice misfit of 6 a / a  < -0.1% [l] and may 
grow to 300 nm in diameter without loss of coherence; 6' loses Li stoichiometry as the 
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temperature increases. From field ion microscopy (FIM)/atOm probe investigations AI- 
Kassab et d [32] have estimated a lithium content of 20.5 at.% in 6' particles formed 
at 190°C. Above 230°C, 6' dissolves in AI-7.2 at.% Li and incoherent particles of 
the 6(AILi) phase (cubic B 32 structure) are nucleated heterogeneously at grain 
boundaries. 

In the temperature range between 150 and 2W°C the AI-Li alloy is in a well 
decomposed state, which consists of spherical 6'(AI,Li) particles homogeneously dis- 
tributed in the a' (5 at.% Li) matrix (see figure 6(a)). In this temperature range we 
observed a typical positron lifetime of 185i5 ps not only in AI-7.35 at.% Li but also 
in AI-10.8 at.% Ji. This lifetime we attribute to positrons annihilating from internal 
regions of 6'(AI,Li) particles. The high positron affinity of lithium promotes trapping 
of positrons by the coherent 6' particles. The experimental lifetime of 185 i 5 ps 
is only slightly larger than our rough estimate of - 180 ps from section 2. Since 
any vacancy-type lifetime component does not appear below 25O"C, we may definitely 
conclude that the 6' phase is not associated with structural or interface vacancies. 

Figure 6. 'Dansmission electron microscope Lentred dark-field images of a ( 1  1 0 )  6' 
superlattice reflection. The samples mere post-quench aged at 170 T for 135 h. (0) 

A-7.35 at.% Li; (b) A-7.35 at.% ti4.18 at.% Sc. 

The weak change of the positron lifetime below l N ° C  seems surprising. A value 
of 170 ps is expected for the disordered AI-7.35 at.% Li alloy. The experimental 
lifetimes, however, exceed 180 ps. Possibly, the preferential interaction of positrons 
with the precursor phase to 6' results in a positron lifetime like that of 6'. The 
L1, ordered regions formed quickly after quenching are expected to be enriched in 
lithium although they may not yet have the stoichiometric composition of 6' [l, 31). 

Above BO'C a second lifetime component with T~ = 245 f 20 ps appears, 
which is the consequence of positron trapping by thermal vacancies. An additional 
contribution of particles of the incoherent 6 phase to the long-life component is 
possible. But the effect of 6 on positron trapping is expected to be small. Owing 
to the heterogeneous nucleation of 6 at gain boundaries, its distribution is very 
inhomogeneous, which reduces the positron trapping. 

4.2. AI-LiCu and AI-Li-Mg alloys 

The behaviour of the average positron lifetime 7 as a function of the sample tem- 
perature in postquench annealed AI-7.5 at.% Li-1.1 at.% Cu and in AI-7.35 at.% 
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Li-5.2 at.% Mg can be seen in figure 1. In figures 2 and 3 the parameters of the 
lifetime spectrum decomposition I,, r, and rl are shown together with 7. In the 
temperature range between mom temperature and 1 5 0 T  the 7 values in AI-Li-Cu 
correspond nearly completely to those found for the binary AI& alloy. Above 150°C 
a pronounced increase in 7 is observed, which is associated with the appearance of a 
second Lifetime component having a Lifetime value of T~ - 255 4= 5 ps. 

The precipitation sequences in AI-Li-Cu alloys [33] (see also [ 2 4 )  have been 
suggested to be as follows: 

sss -+ GP zones - 0" -+ 0' + O(A1,Cu) 

sss -Tl(AIZCuLi) 

sss + 6' -+ 6(AILi). 

The relative size and volume fraction of various precipitates are functions of both 
composition and ageing temperature. In the binaly AI-1.8 at.% Cu alloy a strong 
positron lifetime component appears after quenching. This component was attributed 
to positron trapping by vacancies associated with Cu clusters or Cu-rich GP zones [8, 
341. Other than in AI-1.8 a r %  Cu in the AI-Li-Cu alloy under investigation no effect 
of Cu on positron lifetime and no vacancy-type lifetime component can be observed. 
These results correlate with transmission electron microscope (TEM) investigations by 
lbsten et a1 [35] and differential scanning calometric analysis by Rioja and Ludwiczak 
[%I. These authors observed only 6' precipitates and possibly the precursor phase to 
6' in alloys of similar composition. In alloys with a higher CuLi concentration ratio 
GP(CU) zones may be formed [37]. 

From TEM investigations of an 4 - 2 6  wt% Li-29 wt% Cu-0.12 wt% Zr alloy aged 
at 16OT 'lbsten ef d [35] found particles of the 6'. 8' and TI  phases. O'(AIzCu) 
and T,(AI,CuLi) form semicoherent platelets parallel to {00  1 )  and { I  111 planes, 
respectively. With increasing ageing time the volume fraction of T, and 8' increases. 
After 18 h ageing at 160°C the average diameter of T, was 140 nm whereas the 
average 8' diameter was 120 nm. Overageing the alloy results in the T, precipitate 
becoming the dominant matrix phase. In addition to 0' and T, small Fractions of 
6(AILi) and T,(Al,CuLi,) may be formed mainly at gain boundaries. 

From this discussion we may conclude that the appearance of the trapped positron 
lifetime component in Al-Li-Cu above 150'C is mainly due to the formation of 
particles of the scmicoherent T,(AI,CuLi) phase and to a smaller extent of the 
8'(A12Cu) phase. Positrons become localized at misfit dislocations of semicoherent 
particles resulting in a trapped positron lifetime of r2 = 255 4= 5 ps. The increase 
in the intensity of the trapped positron lifetime component I? (and also of 7) above 
150°C is due to the formation and growth of the particles. Coarsening of particles 
results in a decrease in Iz  and 7 above 250OC. Further, above 250T an increasing 
fraction of trapped positrons annihilates at thermal vacancies. In the binary AI- 
1.8 at.% Cu alloy positron trapping by semicoherent 8' particles was observed above 
150°C by Dlubek [SI. The trapped positron lifetime was estimated to be 1;. = 195 
5 p6. 'Ibis is distinctly less than the 7z value in the Al-Li-Cu alloy. We may therefore 
conclude that in the AI-Li-Cu alloy under investigation, positron trapping by T, 
particles dominates and the trapped positron lifetime of 255 f 5 ps is characteristic 
of the T, phase. 
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The precipitation sequence in the AI-Li-Mg under investigation can be described 
as follows [2-4, 261: 

sss + 6’ + A1,MgLi. 

In addition to the cubic equilibrium phase AI,MgLi, which forms incoherent plates on 
{00 1) matrix planes, some fraction of (Mg,Li),,AI,, may also appear [38]. FlM/atOm 
probe studies of AI-Li-Mg have indicated the presence of Mg in the 6’ precipitates. 
At 6‘ composition of 17.5 f 0.5 a t %  Li and 4.9 f 0.3 at.% Mg was estimated by 
Menand et a1 [39]. The estimated effect of Mg on the positron lifetime in 6‘ particles 
is only in the order of 1 ps and therefore too small to be detected. 

The lifetime 7 in AI-Li-Mg is slightly greater than in AI-Li and AI-LiXu in the 
temperature range between room temperature and 130°C (figure 1). This effect may 
be attributed to a small fraction of positrons trapped by quenched-in vacancy-Mg 
atom complexes. As observed earlier in AI-3 at.% Mg [40] quenched-in vacancy-Mg 
atom complexes anneal out around lC@°C 

The increase in V and the appearance of a distinct second lifetime component of 
7, = 235k5 ps above u)o°C may be attributed to positrons trapped at the incoherent 
particlematrix interface of the AI,MgLi phase. Formation, growth and coarsening 
of the AI,MgLi particles are reflected by the behaviour of I, and 7. The lower 
average lifetimes in AI-Li-Mg compared with AI-Li-Cu are due to both lower T, 
and lower lz values. The lower 1, in AI-Li-Mg reflects the smaller volume fraction 
of AI,MgLi compared with AI,CuLi. This may be attributed to the higher solubility 
of Mg in the AI matrix compared to Cu. The difference between the r, values of 
AI,CuLi and AI,MgLi is not easy to explain because T, depends on the open volume 
and chemical surroundings of the site of positron localization and therefore on the 
microstructure of the particlematrix interfaces of both types of precipitates. ’Rapped 
positron lifetime values from 195 to 260 ps are typical of precipitates in aluminium 
alloys having semicoherent or incoherent interfaces [S, 91. 

4.3. Ai-Li-Sc alky 

The behaviour of the average positron lifetime 7 and of the parameters r,, T, and 
1, of lifetime spectra decomposition during post-quench annealing of AI-7.35 at.% 
Li-O.18 at.% Sc is shown in figures 4 and 5, respectively. In as-quenched AI-LiSc 
7 is larger by 15 ps than in the binary AI-Li. The lifetime spectra, however, are 
well described by single exponentials. During annealing 7 decreases and reaches a 
minimum at 150OC. Thereafter, an increase follows and a shoulder appears at about 
BOT. The increase is associated with the appearance of a second lifetime component 
of T, = 245 f 5 ps. 

The decomposition of binary AISc has been investigated by Drits a a1 [41] and 
Beresina el nl [42]. AI,Sc particles are precipitated from a supersaturated solid 
solution of AISc. Analogous to AI& and AI,Zr, the AI,Sc phase has a cubic L1, 
structure and precipitates as coherent spherical particles. Coherence is lost when the 
particle diameter exceeds 80 nm. Analogous to Zr [43] the addition of Sc to AI-Li 
has a marked effect on the 6’ distribution. In the as-quenched state of the AI-Li- 
Sc alloy primary N,Sc particles were observed by Beresina et al [SI. The particles 
are nearly unaffected by solution annealing at 5oO°C. Ageing of quenched AI-LiSc 
samples below the 6’ solvus leads to the development of composite S’(AI,Li)/AI,Sc 
precipitates in addition to 6‘. The development of composite (or duplex) precipitates 



6326 G Dlubek et al 

may be described as epitactic growth of AI,Li on AI,% (like for AI,WAI,Zr 1431). 
In figure 6 EM dark-field images show the microstructure of both AI-7.35 a t %  Li 
and AI-7.35 at.% Li-O.18 at.% Sc aged for 135 h at 17OOC The composite 6‘/AI,Sc 
particles that we observed also after annealing at 303°C for 25 h have a larger size 
and greater stability than AI,Sc-free 6’ particles. 

The higher positron lifetime in asquenched AI-Li-Sc compared with AI-Li we 
attribute to positron trapping by primary AI,Sc particles and by quenched-in vacancy- 
scandium atom complexes. These complexes anneal out below 15OOC We observed 
an analogous behaviour by r measurements in AI-O.18 at.% Sc. Around 150T 
primary AI,% particles and possibly more stable %vacancy agglomerates mmpete 
in positron trapping with 6‘ particles, resulting in the slightly higher 7 values in 
AI-LiSC compared with the AI-Li in which only the 6’ phase precipitates. In AI- 
0.18 a t %  Sc we found positron trapping by coherent AI,Sc particles resulting in 
a vacancy-type second lifetime component ( T ~  240 ps). We have attributed this 
lifetime component to positrons localized at structural vacancies of the AI,Sc phase. 
The increase in 7 in AI-LiSC above 17OoC (figure 4) may be attributed to an increase 
in the fraction of positrons trapped by composite 6‘/A13Sc particles, which grow at 
the expense of AI,Sofree 6’ particles. Positrons are captured at first by the AI& 
shell, but they become localized finally at defects of the AI,Li/AI,Sc interface or at 
structural vacancies of the AI,% core. Both types of annihilation sites would explain 
the vacancy-type lifetime component, the appearance of which is associated with the 
increase in 7 (figure 5). An increased formation of the incoherent 6(AILi) phase due 
to Sc addition, which was observed in x-ray diffraction experiments [6], may also have 
some effect on 7. Above 300°C positron trapping by thermal vacancies dominates 
the increase of T and of I z .  

5. Conclusions 

The results of our study show that the positron annihilation technique may be used 
to investigate precipitation phenomena in AI-Li based alloys. A positron lifetime of 
185 Jr 5 ps that was observed in AI-Li is attributed to positrons annihilating from 
internal regions of coherent 6’(AI,Li) phase. The 6’ particles are not associated 
with vacancies. A very weak sensitivity of the positron lifetime to decomposition 
process going on in AI-Li between rmm temperature and 200°C was observed. This 
is attributed to a preferential annihilation of positrons near ordered regions, which 
are rapidly formed during quenching as a precursor phase to 6’. The ordered regions 
may be enriched in lithium, resulting in a positron lifetime l ie  that of 6’. The 
method shows a strong response to formation of semicoherent and incoherent phases 
such as T,(AI,LiCu) and Al,LiMg in Al-Li-Cu and AI-Li-Mg, respectively. AI-Li- 
Sc shows a special behaviour. This is attributed to positron trapping by composite 
6’(AI,Ii)/AI,Sc particles, which seem to be associated with vacancies in the 6’/Al,Sc 
interface or with structural vacancies in the AI,% core. We found indications of 
quenched-in vacancies bound to solution atoms in AI-LiSc and, to a smaller extent, 
in AI-Li-Mg but not in AI-Li-Cu and AI-Li 
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