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[57] ABSTRACT 
An aluminum-copper entectic alloy which contains 
33% copper exhibits the phenomenon of superplastic 
ity but does not have the low density and good corro 
sion characteristics of conventional aluminium-base 
alloys. It has now been found that aluminium-base al 
loys consisting of the elements normally present in ei 
ther non-heat treatable aluminium-base alloys contain 
ing at least 5%Mg or at least 1%Zn or heat-treatable 
aluminium-base alloys containing one or more of the 
elements Cu, Mg, Zn, Si, Li and Mn in known combi 
nations, and at least one of the elements Zr, Nb, Ta 
and Ni in a total amount of at least 0.30% substan 
tially all of which is present in solid solution, are 
superplastically deformable. The remainder of the 
superplastically deformable alloy may be the normal 
impurities and incidental elements known to be incor 
porated in heat-treatable and non-heat treatable 
aluminium-base alloys. Advantageously the alloy con 
tains at least 0.30%Zr and preferably at least 0.40%Zr. 
The alloys of the invention may in some cases be de 
formed superplastically under isothermal conditions 
but it has been found advantageous to heat the alloy 
quickly to the super-plastic forming temperature and 
/or allow the temperature to rise whilst the deforma 
tion is in progress. 

13 Claims, No Drawings 
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ALUMINIUM BASE ALLOYS 

BACKGROUND OF THE INVENTION 

It is know that certain alloys under certain conditions 
can undergo very large amounts 'of deformation with 
out failure, the phenomenon being known as super 
plasiticity and characterised by a high strain rate sensi 
tivity index in the material as a result of which the nor 
mal tendency of a stretched specimen to undergo pref 
erential local deformation (“necking") is suppressed. 
Such large deformation are moreover possible at rela 
tively low stresses so that the forming or shaping of 
superplastic alloys can be performed more simply and 
cheaply than is possible with even highly ductile mate 
rials which do not exhibit the phenomenon. As a conve 
nient numerical criterion of the presence of superplas 
ticity, it may be taken that a superplastic material will 
show a strain rate sensitivity (nz-value) of at least 0.3 
and a uniaxial tensile elongation at temperature of at 
least 200%, m-value being de?ned by the relationship 
a = n 6''" where 0' represents flow stress, 1) a constant, 
e‘ strain rate and m strain rate sensitivity index. 
No known aluminium-base alloy can be superplasti 

cally deformed other than the Al-Cu entectic composi 
tion which contains 33% copper and has neither the 
low density nor the good corrosion resistance charac 
teristic of aluminium alloys. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention a 
superplastically deformable aluminium-base alloy con 
sists of an aluminium-base alloy selected from non'heat 
treatable aluminium-base alloys containing at least 
5%Mg or at least 1%Zn and heat-treatable aluminium 
base alloys containing one or more of the elements Cu, 
Mg, Zn, Si, Li and Mn in known combinations and 
quantities, and at least one of the elements Zr, Nb, Ta 
and Ni in a total amount of at least 0.30% substantially 
all of which is present in solid solution, the remainder 
being normal impurities and incidental elements known 
to be incorporated in the said aluminium-base alloys. 
According to another aspect of the present invention 

a method of making a superplastically deformable 
aluminium-base alloy semi-fabricated product com 
prises casting a liquid alloy having a composition ac 
cording to the immediately preceding paragraph at a 
temperature of at least 775°C to produce a cell size in 
the cast alloy not exceeding 30/.LM and subjecting the 
cast alloy to plastic working at a temperature not sub 
stantially in excess of 550°C. 
By cell size is meant secondary dendrite arm spacing. 
The invention also extends to an aricle shaped by the 

plastic forming of an alloy according to the said one as 
pect of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Throughout this specification all percentages of ele 
ments are given as percentages by weight. 
By “heat-treatable alloys” is meant those classes of 

alloys in which the mechanical properties can be im 
proved by precipitation hardening treatments, for ex 
ample alloys of the Al-Cu, Al-Cu-Mg, Al-Mg-Si and A] 
Zn-Mg systems. ‘ 

By “non-heat-treatable alloys” is meant those classes 
of alloys in which the mechanical properties cannot be 
signi?cantly improved by precipitation hardening treat 
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2 
ments, for example alloys of the Al-Mn, Al-Mg and 
Al-Zn systems. 
Of the elements Zr, Nb, Ta and Ni it is preferred to 

use zirconium (Zr) in the alloy according to the inven 
tion as niobium (Nb), tantalum (Ta) and nickel (Ni) 
have been found to be less effective than zirconium in 
inducing superplastic behaviour in the alloy. These four 
elements have low solubility, high temperature coeffi 
cient of solubility and diffuse only very slowly in alu 
minium even at temperatures as high as 500°C. When 
zirconium only is used in the alloy it is used in a quan 
tity of at least 0.30% and preferably of at least 0.40%. 

It is believed that the alloys according to the inven 
tion owe their superplastic properties to the presence 
of a supersaturated solid solution of one or more of the 
elements Zr, Nb, Ta and Ni in a sufficient quatity physi 
cally to restrict aluminium grain growth by giving rise 
at the temperatures employed for hot forming to a fine 
sub-optical precipitate capable of restricting grain 
boundary movements. The formation of such a fine 
sub-optical precipitate has been verified in alloys con 
taining each ofthe elements Zr, Nb, Ta or Ni, but it was 
not found with Cr. or Mn. 
Zirconium is already known to confer on certain 

aluminium-base alloys both grain re?nement of the cast 
alloys and to restrict grain coarsening of the worked al 
loys. However, the maximum liquid solubility of zirco 
nium in aluminium at the peritectic temperature is ap 
proximately 0.11% and additions of zirconium to alu 
minium alloys do not normally exceed 0.20%. 
Tests carried out on alloys formed from pure grades 

of aluminium with 0.2% and 0.571 zirconium additions 
did not result in superplastic behaviour at any tempera 
ture of testing in the range 350°C to 500°C. Tests have 
shown that an aluminum-manganese alloy also does not 
deform superplastically after the addition of zirconium. 
These tests indicated that for an aluminium~base alloy 
to be superplastically deformable it is necessary not 
only to provide a slowv diffusing element such as zirco 
nium which would precipitate in the form of ?nely dis 
persed and relatively‘ stable second phase particles 
from a supersaturated solution during hot forming, but 
also to provide one or more additional elements which 
inhibit recovery processes and allow the alloy to crys 
tallise to an ultra ?ne grain structure, for example by 
lowering the high stacking fault energy of aluminium, 
thereby making possible the occurrence of dynamic 
recrystallisation during or prior to the hot forming. 
These additional elements include Cu, Mg, Zn, Li 

and Si in such combinations and in such quantitites as 
are commonly used in heat treatable aluminium alloys 
and Mg and Cu in such combinations and quantities as 
may be used to produce non-heat treatable alloys of 
Al-Mg or Al~Zn systems containing at least 5% Mg or 
at least 1% Zn respectively. 

Particular suitable combinations of additional ele 
ments include. 

a. Cu 1.75 
MgO 

b. Cu 2.5 
MgO 

Mg 025 
Si 0.25 
Mn0.25 

d. Zn2 
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' tional incidental elements, excluding Pb and Bi, not ex 
-Cont1nued . . . . . 

ceedmg 0.75%. To improve the machinabllitv of the al 
Mg 0.75 to 4 '71 . . . ' . 
Cu O m 3 q, loys small additions of Pb and/or B1 may be made in 

@- Zn 3 w 2/! quantities up to 0.6% of each and up to 1% in total. 
()3 4: 5 When Pb and/or Bi are present in the alloy, the total 

t‘. Zn 4 w 7.5 (/1 quantity of incidental elements, including Pb and/or Bi, 
3: will not exceed l.25‘7(. 

g. Si 0.4 m 0.9 (/1 The alloys according to the invention may in some 
h yeti-5 :0 I: f H” ‘W cases be deformed superplastically under isothermal 

' Mng 0 t8 {)5 pie U‘ni “ _ " ' l0 conditions following prolonged soaking at superplastic 
Cu0 to 0.5 :4 forming temperaure but it has been found advanta 

' . - < >- - ( . o 

" ~ 185 (Z‘ prefcmbii ‘“ '“m 6/’ geous to heat the alloy quickly to the superplastic form 
ing temperature and/or allow the temperature to rise 
whilst the deformation is in progress. Under the latter 

it wiii be appreciated from what has previously been 15 conditions elongation values of 800% to 1200% were 
stated that the additional elements of either h or i when Obtained on A]_6%Cu_0,5%Zr anoys which had Previ 
aiioyed with aiumihium give ‘1 hoihheai "eaiiibie alloy ously shown elongation values of 500% to 700% after 
while the ?dditiOl‘lili elements Of any one Of the remain- Soaking at the plastic forming temperature and isother 
ing combinations when liiioyed with aluminium give 11 mal deformation. The following table illustrates the dif 
heat-treatable alloy. Alloys containing the additional 20 ferences in the results obtained by the two forming 
elements lz may need a higher forming temperature techniques on four other alloy compositions together 
range for best results e.g. up to 550°C. with isothermal data on two further compositions. 

TABLE A 

Elongation '7! at forming 
temperature 

Alloy Type Approx. Composition* 

Isothermal test Rapid heating 
after soaking and/or rising 
at temperature temperature 

during test 
BA 733 Al; 4.5%Zn; 0.8Mg l50 330 
BS L88 Al: tit/(Zn; .WMg: 

l.5‘/(Cu 540 - 

BS 2L70 Al: 571C111 0.9%Si; 170 ' 300 
(Liv/(Mu; (Mir/(Mg 

AA 2219 Al; 6.5'/1Cu: 0.3f/rMn: I40 540 
(LP/1v 

BS M20 A]; 0.7% Mg; (mt/(Si; 200 288 
0.25‘71Cu 

BS M20 Al; 7r/(Mg 250 
— Al: l0‘/(Zn 600 — 

— AI; 3'/(Zn 360 

‘Exclusive of Zirconium at approximately 05'} level except for the Al: 792 Mg alloy where 0.87: 
zirconium was present. 

It is to be understood that the alloy according to the 
invention may contain the impurities normally to be 
found in heat treatable and non-heat-treatable alumi 
num~base alloys and one or more of the incidental ele 
ments known to be added to such aluminium-base al 
loys. These incidental elements include in percentages 
by weight: 

' 0 to 0.2 

B 0 to 0.05 
0 to 0.01 
0 to 0.2 
0 to 0.5 
0 to 0.25 
0 to 0.6 
0 to 0.6 
0 to 0.6 
0 to 0.25 
O to 0.4 when not present as a 

speci?ed constituent. 

Ag 

Bi 
Rare earth metals 

and Mn 

The total amount of the alloying elements of combi 
nations (1 to 1' preferably will not exceed 10%. Small 
quantities of incidental elements such as Ti, Cr and Mn 
may be included in the quantities previously listed to 
control cast structure or suppress recrystallisation dur 
ing ?nal heat treatment, the total quantity of these op 
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All the alloys were rapidly cast from temperatures in‘ 
the excess of 850°C. 
Attempts to determine the dissolved zirconium con 

tent in alloys according to the invention by wet chemi-, 
cal processes have not yet proved entirely satisfactory, 
but a suitable content can be assured by casting from, 
much higher temperatures than are usual in the pro 
duction of aluminium semi-fabricated wrought prod 
ucts together with the use of more rapid solidi?cation 
.of the liquid alloy. Thus, whilst casting temperatures 
for known aluminium wrought alloys are in the range 
665°C to 725°C, the alloy of the present invention is 
cast by temperatures in the range 775°C to 925°C and 
preferaably above 800°C. For best results a casting 
temperature in the range 825°C to 900°C is preferred. 
Similarly, whilst the normal solidi?cation rates obtain 
ing in semi-continuous direct chill casting result in an 
average cell size or secondary dendrite arm spacing of 
40 to 70 uM, the solidification rates of the alloys ac 
cording to the invention are designed to be such that 
the average cell size does not exceed 30 uM, and pref 
erably does not exceed 25 uM. In this way the mini 
umum dissolved zirconium content required, believed 
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to be 0.25% represents 0.2% in excess of the equilib» 
rium solubility of zirconium at 500°C. 

If desired the approximate proportion of dissolved 
zirconium in an alloy of known total zirconium content 
can be determined by microprobe analysis; alernatively 
optical microscopy can be used to provide a rapid 
check as to whether or not there is a substantial propor 
tion of the zirconium not in solution, the phase ZrAlB 
being easily recoognisable. 
When the alloy conains Nb or Ta in place of Zr, a 

high casting temperature and ?ne cell size are required; 
with Ni in place of Zr a high casting temperature is not 
essential. 
To assist in the maintenance of a high level of super 

saturated zirconium, the alloys of the present invention 
may be prepared by splat cooling or spray casting in 
known manner or by compacting blown powder. 
To illustrate the invention aluminium-base alloys 

containing copper as an essential alloying element, but 
containing other optional alloying elements as will be 
mentioned, are now described by way of example. 
Ordinary commercial aluminium of minimum purity 

99.5% may be used for preparing the alloy but better 
results are obtained by limiting the iron and silicon con 
tent, e.g. by preparing the alloy from high purity alu 
minium of about 99.85% purity. Metal with purity ' 
lower than 99.5% (e.g. 99.3%) has nevertheless given 
acceptable results. 
At a given purity level the adverse effects of iron and 

silicon are minimised if these elements are present in 
approximately equal atomic proportions. Thus as good 
results are obtained from 99.8% aluminium with atomi 
cally balanced iron and silicon as from 99.9% alumin 
ium with an FezSi atomic ratio of 1:2 or b 2:1. A 1:1 
atomic ratio corresponds almost exactly to an FezSi 
ratio of 2:1 by weight, the FezSi will therefore desirably 
between 1.521 and 2.521 by weight. 
Preferably the copper content is in the range 2.5% to 

7% and particularly in the range 3.5% to 6.5%. For high 
tensile properties in the formed or shaped object after 
subsequent full heat treatment, combined with good 
rolling properties, a copper content of 5.75% to 6.25% 
may be used. A substantially higher copper content 
than 7% can be tolerated where the alloy is to be ex 
truded rather than rolled or can be pre-extruded prior 
to rolling, for example up to 10%. 
Small amounts of some elements may be tolerated or 

added with a view of conferring certain properties on 
the resulting alloy. Magnesium may be added in 
amounts up to about 0.5%; manganese and cadmium 
may each be added in amounts preferably not exceed 
ing 0.25%, whilst small amounts ranging from 0 to 0.2% 
of one or more grain refining elements Ti, Ta and Sc 
may be added to assist in obtaining a ?ne grained cast 
structure. Germanium may also be added in quantities 
up to 0.5% to control ageing behaviour. 
To achieve superplasticity it appears to be necessary 

for the alloy when cast to contain a minimum level of 
zirconium in supersaturated solid solution so that the 
zirconium is then available to precipitate in such a 
manner during the hot forming operation as will assist 
in the production or maintenance of a very ?ne grained 
structure of average grain size below 15 uM similar to‘ 
that observed in other superplastic materials. This min 
imum content of dissolved zirconium will not be 
achieved unless the total zirconium content of the 
metal is at least 0.30%, and preferably at least 0.40%. 
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6 
To obtain superplastic behaviour the copper content 

should desirably exceed the solid solubility level at the 
hot forming temperature. Thus for forming at a temper 
ature of 400°-425°C the miniumum copper content is 
desirably about 2%. 
Hot forming will generally be carried out in the tem 

perature range 300°—500°C and preferentially in the 
range 350°-475°C. 
Although the slow diffusion rate of zirconium in alu 

minium allows the cast alloy to be hot worked by roll 
ing or extrusion to a considerable degree without ex 
cessive precipitation from the alloy of the zirconium in 
excess of saturation (it being on the presence of excess 
zirconium that the capability for subsequent superplas 
tic forming depends) it is clearly desirable to avoid 
excesive pre-heating of the alloy prior to hot working 
and to carry out the working operations at tempera 
tures below those at which the precipitation of zirco 
nium is rapid, e.g. in the range 300°C to 500°C. If de 
sired the cast metal may be held for some time at tem 
peratures in the range 300°C to 400°C prior to hot 
working without detriment and sometimes with benefit 
to the ?nal superplastic forming properties. 
The hot formed objects may be heat treated to de 

velop maximum tensile properties, e.g. the components 
may be solution heat treated for 40 min at 535°C, rap 
idly cooled and then artificially aged (precipitation 
heat treated) for 6 hr at 170°C. Alternatively, though 
at some sacri?ce in their ?nal properties, the objects 
may be rapidly cooled after hot forming and then artifi 
cially aged. 
The alloys are fusion weldable provided they have a 

magnesium content not materially exceeding about 
0.25%. 

If prepared using high purity aluminium the‘ alloys 
may be chemically brightened and anodised or sub 
jected to other forms of decorative anodising treat 
ment. For bright anodising the copper content may use 
fully be about 2.5%, and the combined content of iron 
and silicon should not exceed 0.2%. Alternatively, the 
alloys may be clad, e.g. with pure aluminium, to im 
prove their corrosion resistance. 
By virtue of their superplastic behaviour the alloys 

may be formed into complex shapes with sharp angles 
by applying air pressure for a few minutes to the alloy 
heated to a temperature in the range 300°C to 500°C. 
Reference is now made to the following more speci?c 

Examples and experiments. 

EXAMPLE 1 

To show the effect of zirconium on the superplastic 
properties of Al-6%Cu-Zr alloys, melts were made with 
varying zirconium content as shown in Table B and cast 
into slab moulds. The cast alloy was then rolled at ap 
proximately 300°C, soaked at 450°C and strained at 
this temperature to simulate a forming process. Flow 
stress values were measured at various strain rates in 
the range 6.7 X 10*’sec‘l to 2.3 X l0‘zsec“1 in order 
to determine m values after which the specimen was 
strained at 0.1 in/min to fracture. The results obtained 
are given in Table B. 

‘TABLE B 

1 Total Zr content Maxim-um % elongation 
(wt%) m-value 

Nil 127 0.21 
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TABLE B-Continued 

Total Zr content Maximum ‘/( elongauon 
(“V/l ) nnalue 

(1.10 (1.13 NR 
(1.20 0.2(1 l5; 
0.33 0.41) 4% 
(‘1.42 (1.38 (\l: 
0.52 0.42 515 

Criteria for super- (1.30 min 200 min 
plastic behaviour 

/ 

1t will be seen from Table B that for superplastic be 
haviour a minimum total Zirconium content of about 
0.3% is required. 

EXAMPLE ll 

In a series of bulge test experiments some 0.030in 
thick sheets having the composition A1-6'/(Cu-0.4‘71.Zr 
were submitted to bulge tests at 440°C and 455°C. The 
sheet was blown by air pressure through an open circu 
lar die so as to form an unsupported bulge as shown by 
the results in Table C. 

TABLE C 

Forming temp Pressure applied Height/dia Time taken 
(°C) (p.s.i.) ratio of (mini 

bulge 

440 72.5 0.515 7.3 
455 72.5 0.515 3.7 

In other experiments sheets of alloy. in accordance 
with the present invention, were superplastically 
formed into complex sharp-cornered shapes by using 
air pressure to force the sheet into a female die of the 
desired shape. With large components the air pressure 
required is less; for example recessed components or 
approximately 2sq. ft. of projected area were blown 
with pressures as low as 20 p.s.i. 

EXAMPLE III 

In other experiments an alloy of the composition Al 
6%Cu - 0. 5%Zr was rolled and subjected to 200% iso 
thermal deformation at 400°C at a velocity of 0.05 in/ 
min. Tensile tests were carried out on specimens taken 
from the deformed alloy and also after full heat treat 
ment on the deformed alloy with the results shown in 
Table D. 

TABLE D 

Tensile properties 
at room temperature 

Condition 
0.1% proof U.T.S. r/r elong Hard 

stress MNm‘Z (on 50 ness 
MNm-Z (tsl) (tsl) mm g.l.) HV 

As deformed 99 (6.4) 190 16 62 
( 12.3) 

Fully heat 
treated 40 

min at 535°C 304 437 12 140 
water quench (19.7) (28.3) 
6 hrs at 170°C 

It will be seen therefore that an alloy of the present 
invention is capable of being superplastically deformed 
and subsequently heat treated to give very attractive 
tensile properties. By modification of the ageing cycle 

ll) 
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8 
even higher tensile properties can be obtained at some 
sacrifice of elongation. The alloy moreover has high re 
sistance to both creep and fatigue. 
A further advantage of the Al-Cu alloys at present 

being discussed is that the superplastic behaviour is not 
limited to a narrow range of temperature. Typical re 

salts from two casts of alloy are shown in Table E. 

TABLE E 

Cast Forming Maximum 
No. Composition temp °C m-value 71 elong 

Al-?f/lCu-052r/lZr 400 0.45 210 
425 0.45 300 
450 0.42 320 

2 Al-of/(Cu—0.50'/1 Zr 400 0.41 410 
425 0.41 300 
450 0.40 250 

The effect of additions of titanium or chomium in 
place of zirconium to an Al-6%Cu alloy have been in 
vestigated, but even with many tenths per cent of Cr 
and/or Ti present it was only possible to induce at most 
a marginal degree of superplasticity in the rolled metal. 
It appears therefore that an additive which will grain 
re?ne the cast structure or which will hinder grain 
growth after hot working is not sufficient and that per 
formance of both functions by two additives is not suffi 
cient for superplasticity to be developed in the absence 
of the ?ne sub-optical precipitate of the kind produced 
with Zr. Nb, Ta and Ni but not by Cr and Mn. 
We claim: 
1. A superplastically deformable wrought aluminum 

base alloy consisting of 
1. an aluminium-base alloy selected from the group 
consisting of 
(l-a) non-heat-treatable aluminium-base alloys of 
aluminium and one of the elements selected from 
the group consisting of Mg and Zn, the quantity 
of Mg being from 5% to 10% with zero to 0.5% 
Cu, and the quantity of Zn being from 1% to 15% 
with zero to 0.5% Mg and zero to 0.5% Cu, andv 

(l-b) heat-treatable aluminium-base alloys of alu 
minium and one of the elements selected from 
the group consisting of Cu, Mg, Zn, Si, Li, Mn 
and mixtures thereof in known combinations and 
quantities in a total quantity not exceeding 10%, 
and 

2. Zr in an amount of 0.3% to 0.8% in total content 
of which at least 0.25% is present in solid solution, 

3. the remainder of said superplastically deformable 
alloy being normal impurities and incidental ele 
ments known to be incorporated in said alumini 
um-base alloys. 

2. A superplastic aluminum-base alloy according to 
claim 1, wherein said (l-b) heat-treatable aluminium 
base alloy consists essentially of aluminium and 
Cu 1.75 to 10 ' 

Mg 0 to 2 
Si 0 to 1.5 

in percentages by weight based on the total composi 
tion. 

3. A superplastic aluminium-base alloy according to 
claim 1, wherein said (142) heat-treatable aluminium 
base alloy consists essentially of aluminium and 
Cu 2.5 to 7 
Mg 0 to 0.5 
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in percentages by weight based on the total composi 
tion. 

4. A superplastic aluminium-base alloy according to 
claim 3, in which the normal impurities include iron 
and silicon, the iron content ranging from 1.5 to 2.5 
times the weight of the silicon content. 

5. A superplastic aluminum-base alloy according to 
claim 1, wherein said (l-b) heat-treatable aluminium 
base alloy consists essentially of aluminium and 
Cu 3.5 to 5.5 
Mg 0.25 m 1.25 
Si 0.25 to 1 
Mn 0.25 to l 

in percentahes by weight based on the total composi 
tion. 

6. A superplastic aluminium-base alloy according to 
claim 1, wherein said (l-b) heat~treatable aluminium 
base alloy consists essentially of aluminum and 
Zn 2 to 8 
Mg 0.75 to 4 
Cu 0 to 2 

in percentages by weight based on the total composi 
tion. 

7. A superplastic aluminium-base alloy according to 
claim 1, wherein said (l-b) heat-treatable aluminium 
base alloy consists essentially of aluminium and 
Zn 3 to 5.5 
Mg 1 to 2 
Cu 0 to 0.3 

in percentages by weight based on the ‘total composi 
tion. 

8. A superplastic aluminium-base alloy according to 
claim 1, wherein said (l-b) heat-treatable aluminium 
base alloy consists essentially of aluminium and 
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10 
Zn 4 to 7.5 
Mg 2 to 3 
Cu 1 to 2 

in percentages by weight based on the total composi 
tion. 

~ 9. A superplastic aluminium-base alloy according to 
claim 1, wherein said (lb) heat-treatable aluminium 
base alloy consists esseptially of aluminium and 

Si 0.4 to 0.9 
Mg 0.5 to 1 

in percentages by weight based on the total composi~ 
tion. 

10. A superplastic aluminium-base alloy according to 
claim 1, wherein said ( l-a) non-heat-treatable alumini 
um-base alloy consists essentially of aluminium and 
Zn 1 to 15 
Mg 0 to 0.5 
Cu O to 0.5 

in percentages by weight based on the total composi 
tion. 

11. A superplastic aluminium-base alloy according to 
claim 1, wherein said ( l-a) non-heat treatable alumini 
um-base alloy consists essentially of aluminium and 
Mg 5 to 10 
Cu 0 to 0.5 

in percentages by weight based on the total composi 
tion. 

12. A superplastic aluminium-base alloy according to 
claim 1, containing at lest 0.40% Zr. ' 

13. A superplastic aluminium-base alloy according to 
claim 1, containing at least one of the following inci 
dental elements, in a total amount not exceeding 1.25 
percent by weight. 

* * * * 
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