
Patented May 23, 1939 

UNITED STATES 

2,159,010 

PATENT OFFICE 
2,159,010 

ERA, AMEN OF A LUNU 
BAS ALLOS 

Edgar . Dix, Jr., Oakmont, and Joseph A. Nock, 
Jr., Tarentum, Pa., assignors to Aluminum Com 
pany of America, Pittsburgh, Pa., a corporation 
of Pennsylvania 
No Drawing. Application April 30, 193, 

Seria No. 39,940 
Claims. 

This invention relates to an improvement in 
the art of heat treating certain aluminum base 
alloys, and it is especially concerned with in 
proving their resistance to corrosion insofar as 

5 this property is affected by thermal treatment. 
It is an object of our invention to improve the 

resistance to corrosion of certain solution heat 
treated and artificially aged aluminum base al 
loys. A particular object is to provide a method 
of improving the resistance to corrosion of pre 
cipitation hardened aluminum base alloys con 
taining copper, magnesium and silicon. Still 
another object is to provide a method of con 
trolling the initial precipitation of dissolved con 

15 stituents in aluminum base alloys quenched from 
the solution heat treating temperature. Certain 
aluminum base alloys are greatly improved in 
strength and hardness by subjecting them to the 
well known thermal treatments in the neighbora 

20 hood of 500' C, rapidly cooling to ordinary tem 
peratures, and finally causing some of the dis 
solved constituents to precipitate by an aging 
treatment. The resistance to corrosion of alloys 
treated in this manner is greatly affected by the 

25 character of the thermal treatment. In general 
it has been believed that the more drastic the 
cooling from the elevated temperature, the better 
is the resistance to corrosive attack, all other fac 
tors remaining constant. Wherever corrosion re 

30 sistance is important we have strongly advocated 
quenching in cold water. For instance, although 
it would be highly desirable to quench thin sheet, 
for aircraft construction, more slowly as in an 
air blast, in order to prevent distortion, we find 

35 that this practice is not permitted by reliable 
manufacturers, The resistance to corrosion of 
heavier sections is often not so important as that 
of thin sheet and slower quenching is sometimes 
permitted to minimize distortion. Even with 

40 cold water very heavy sections are not cooled as 
rapidly as lighter sections. The lowered resist 
ance to corrosion sometimes encountered on heavy 
sections is attributed to this fact. 
The precipitation treatment also exerts a pro 

45 nounced influence upon the resistance to cor 
rosion. It has been observed in general that an 
alloy containing a fine uniformly dispersed pre 
cipitate possesses a better resistance to attack 
than the same alloy with non-uniformly distrib 

50 uted larger particles of coalesced precipitate. 

(C. 148-21) 
The lower resistance to corrosion of copper bear 
ing alloys which must be reheated to tempera 
tures in the neighborhood of 120 to 180 C, after 
being quenched from the solution temperatures, 
is frequently ascribed to the size and arrange- 5 
ment of precipitated constituents and inequali 
ties in the amount of constituent remaining in 
solution at the grain boundaries and within the 
grains. On the other hand alloys that age spon 
taneously ordinarily have small sized uniformly 10 
dispersed particles of precipitate and a better re 
sistance to corrosion. On this account the lat 
ter alloys are sometimes preferred where resist 
ance to corrosion is of primary importance. 
However, the alloys which must be reheated or s 
aged artificially, as the precipitation hardening 
treatment is called, usually develop a higher 
strength and hardness which is very desirable for 
many purposes. It is particularly desirable that 
such alloys should also have a high degree of 2O 
resistance to corrosion. 
Another form of corrosion to which certain 

aluminum base alloys are sometimes subjected 
is that known as stress corrosion. This type of 
corrosion differs from the ordinary type of at 
tack in that it is influenced by the stress, and 
it also proceeds at a more rapid rate. It often 
develops certain characteristic features in the 
alloy structure which can be identified by micro 
scopic examination. Solution heat treated and 30 
artificially aged alloys of the kind herein de 
scribed are sometimes subjected to conditions 
which promote acceleration of corrosion under 
stress, and hence it becomes important to mini 
nize or eliminate this type of attack as far as 
possible. 
We have now discovered a means of improving 

the resistance to corrosion of artificially aged 
aluminum base alloys containing copper, mag 
nesium and silicon as the principal soluble hard 
ening constituents. The improvement is effected 
by controlling the temperature of the quenching 
medium in such a manner as to induce an initial 
precipitation of the dissolved constituents. The 
alloys so treated are then aged in the usual man 
ner to develop the desired strength and hardness. 
Our method is particularly applicable to alumi 
num base alloys containing from 3 to 6 per cent 
copper, 0.5 to 2 per cent silicon, 0.1 to 1 per cent 
magnesium and 0.1 to 1.5 per cent manganese. 
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While heretofore it has been the general prac 

tice to employ as drastic a quench as possible to 
obtain the maximum strength and resistance to 
corrosion, we have observed that a better resist 
ance to corrosion is obtained in the artificially 
aged temper of the aforesaid alloys if the cooling 
rate is somewhat retarded. In other words, al 
though it is generally advantageous to drastically 
quench many heat treated aluminum base alloys, 
yet this general practice is not desirable in the 
case of alloys herein described. In particular, 
artificially aged aluminum base alloys containing 
from 3 to 6 per cent copper, 0.5 to 2 per cent 
silicon, 0.1 to 1 per cent magnesium and 0.1 to 
1.5 per cent manganese do not attain their maxi 
mum resistance to corrosion when quenched in 
the manner heretofore employed. 
The artificial aging treatment which follows 

the quenching should be such as to cause a pre 
cipitation within the grains, and thus make the 
precipitation more nearly uniform through the 
alloy. In general the aging is to be accomplished 
by heating to between 120 and 180 C. for 5 to 24 
hours, the shorter time being employed if the 
temperature is in the upper portion of the per 
missible range. 
The effect of controlling the temperature of the 

quenching bath in improving the resistance to 
corrosion of the artificially aged alloy may be 
explained by the fact that a relatively uniforn 
precipitation throughout the alloy minimizes, if it 
does not eliminate, differences in solution poten 
tial between the interior of the grains, the boun 
daries, and the precipitated constituent. By way 
of contrast, if precipitation is largely confined to 
the grain boundaries, and the alloy is exposed to a 
corroding medium, the attack will occur at the 
grain boundaries, because of the aforesaid differ 
ences in potential. 
The rate of cooling of an article is determined 

by its mass, the size of the load, being quenched, 
the nature of the quenching medium, its tempera 
ture, and perhaps other factors. An article of 
thin section such as a sheet 0.064 inch in thick 
ness may be quenched in hot oil, or a low melting 
point salt bath having a temperature of 225' C., 
whereas an article of heavy section should be 
quenched in a medium at a lower temperature. 
As the thickness and mass of the article increase, 
progressively more drastic quenching media 
should be employed. For example, to obtain a 
comparable effect in a plate 0.50 inch in thickness, 
it should be quenched in fused salt bath at about 
200 C. In the table below are given various 
thicknesses of sheets or plates and the fused salt 
bath temperatures that were used in quenching 
single pieces of these sheets or plates in order to 
give the best resistance to corrosion where the 
samples were made from an alloy having a non 
inal composition of 4.4 per cent copper, 0.8 per 
cent silicon, 0.75 per cent manganese, 0.35 per 
cent magnesium, 0.5 per cent iron and the balance 
aluminum. 

Thickness Tempera 
of sheet 

tre 
of fused sat 
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Because of the wide variety in size and shape of 

articles and the number to be treated at one time, 
only an approximate rule can be given as to the 
temperature of the quenching bath and the ten 
peratures given above may be altered, depending 
on the size of the load, that is to say the number 
of pieces quenched at one time. The precise con 
ditions requisite to producing the maximum re 
sistance to corrosion in a particular case can be 
determined by tests. In general, less drastic 
quenches should be used than would have hereto 
fore been employed for the same sized article. 
The article need not be left in the quenching 
medium longer than sufficient to attain the tem 
perature of the bath, say about 5 minutes. It 
should then be removed from the bath and cooled 
to room temperature either in air or by immersing 
in water. The latter practice has been found to 
be especially beneficial where articles of heavy 
cross section are being treated. The cooling 
effected by immersing in water appears to arrest 
further change in the alloy and retain the proper 
amount of dissolved constituents in solution. The 
immersion in water also serves to dissolve any 
coating of salt left on the article by the quenching 
bath. 
The effect of the quenching bath temperature 

upon the resistance to stressless corrosion of an 
aluminum base alloy containing copper, magne 
sium and silicon, may be seen in the following ex 
amples. For the purpose of these tests samples of 
sheet 0.064 inch in thickness were used. The 
alloy from which the sheet was made had a nomi 
nal composition of 4.4 per cent copper, 0.75 per 
cent manganese, 0.35 per cent magnesium, 0.8 per 
cent silicon, 0.5 per cent iron and the balance 
aluminum. All the samples were given a solution 
heat treatment at 498 C. for 15 minutes and then 
were divided into four groups for quenching in 
different media, one group being quenched in 
water at 25 C., another group in Water at 100° C., 
another group in oil at 200 C., and the last group 
in oil at 225 C., all samples being cooled to room 
temperature in the air after renoval from the 
quenching bath. All of the quenched samples 
were then aged at 171 C. for 10 hours. The 
samples were subjected to a 48 hour accelerated 
corrosion test consisting of alternately immersing 
in and removing them from an aqueous solution 
containing 5 per cent, NaCl by Weight and 0.3 per 
cent HaOa by volume. The mechanical properties 
of the corroded and uncorroded specimens were 
compared, and the losses in tensile strength and 
elongation expressed in terms of per cent Were 
calculated. The corrosion losses are shown in the 
table below. 

Percent loss in mechanical 
properties Quenching medium 

From the foregoing test results it will be seen 
that the temperature of the quenching medium 
has a marked effect upon the resistance to corro 
sion, and that the most drastic quench does not 
produce the best resistance to attack as might be 
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ordinarily expected. The 19 per cent loss in 
strength and 66 per cent loss in elongation repre 
sents the result which will ordinarily be obtained 
following thermal treatments as previously known 
whereas the 4 per cent loss in strength and 39 per 
cent loss in elongation represents the desired 
improvement to be obtained by the present inven 
tion. Although we generally prefer to use a 
quenching medium maintained at a temperature 
between 190 and 225 C., yet an improvement in 
the corrosion resistance of the alloys becomes evi 
dent under certain conditions when the quenching 
medium is at a temperature &s low as 100 C. as 
may be seen in the foregoing table. 
The controlled quenching of aluminum base 

alloys of the kind herein described also has a 
marked beneficial effect upon the resistance to 
stress corrosion. As mentioned herein above, the 
solution heat treated and artificially aged alu 
minum base alloys containing from 3 to 6 per 
cent copper, 0.5 to 2 per cent silicon and 0.1 to 
1 per cent magnesium are sometimes subject to 

- this form of corrnsive attack, and hence it is 
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important to eliminate, if possible, even the 
chance of such an attack. The improvement in 
resistance to stress corrosion that can be effected 
by controlled quenching is illustrated in the foll 
lowing test results. For the purpose of this test 
sheets were used which were of different thick 
nesses and made from the same alloy as that 
mentioned in the preceding corrosion test. All 
of the sheets were first heat treated at about 500 
C. A portion of the sheets 0.064 inch in thick 
ness was quenched from 500 C. in water at 
room temperature in accordance with the usual 
practice of cooling the heat treated alloy as rap 
idly as possible. The remainder of the sheets 
was quenched in a fused salt bath at the tem 
peratures indicated in the table below. The 
quenched samples Were withdrawn from the salt 
bath and immediately immersed in Water at 
room temperature. All of the samples were then 
aged at 160° C. for 18 hours. In the case of 
sheets thicker than 0.064 inch, specimens were 
cut from the sheets and machined to a thickness 
of 0.064 inch in order to provide specimens of 
the same size. These specimens were then sub 
jected to an accelerated corrosion test consisting 
of immersing them in an aqueous solution of 5 
per cent by weight of sodium chloride and 0.3 
per cent by volume of hydrogen peroxide. The 
specimens were supported at both ends and a load 
producing a stress equivalent to 75 per cent of 
the yield strength of the alloy applied in the cen 
tral portion of the specimens thus stressing then 
as simple beans. They were exposed to the at 
tack for 24 to 72 hour periods as indicated in 
the table below. The tensile strength and elon 
gation of the corroded specimens were then de 
termined and compared with the properties prior 
to corrosion. The losses resulting from corroa 

3 
son expressed in terms of per cent are given in 
the following table. 

able 

For purposes of comparison. We include also 
in Table the results obtained fron a compan 
ion set of samples, similar in all respects except 
that they were unstressed. 

able 

Or Tempoo. Period. Percent losses 
ESlein of shee necurin queening Tensile Elonga 
in inches medium strength tion 

0.064 20 24 -23 -72 
0,084 s 24 -8 -3 
0.08A 22, 72 -7 -32 
0, 25 225 72 -11 -55 
0, 250 225 7. -12 - 49 
0.35 200 72 -3 -67 
0.500 200 72 -1s -f 

It should be noted that owing to the expense 
and time involved in this method of testing, these 
results are obtained on individual specimens and 
are not averages of a number of specimens as is 
generally desirable in corrosion testing, hence 
small differences can not be considered too sig 
nificant. It may also be observed not only that 
the specimens quenched in the fused salt bath 
and corroded for 72 hours sustained lower losses 
than the water quenched samples corroded for 
only 24 hours, but that in most cases no accel 
eration of corrosion is produced by a stress 
equivalent to 75 per cent of the yield strength 
in the sheet quenched in fused salt. 

It is true that there is no acceleration of the 
rate of corrosion by stress shown in the case of 
the water quenched sheet. This however is the 
result of the very low resistance to corrosion of 
this material which causes the specimen to rap 
ldly yield under the load until it touches the bot 
tom of the vessel containing the corrosive solution 
and in this way substantially relieves the stress. 
Under less severe conditions of corrosion, as 

for instance exposure to an industrial atmos 
phere, the differential between the stressed and 
unstressed specimens quenched in cold water 
becomes more evident as shown from Table 
II. The specimens in this case were all 0.064. 
inch in thickness and were exposed to the at 
mosphere for a period of 6 months. The stressed 
specimens were stressed at 75 per cent of their 
yield strength. 
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It may be again observed that with specimens 
quenched in cold water and unstressed, the ef 
fect of corrosion is quite evident, and that under 
the mildly corrosive effect of an industral at 
mosphere, coupled with an artificially applied 
stress, the losses induced by corrosion have been 
accelerated to a marked degree. It may also 
be observed that with the material quenched in 
oil at 225 C., the losses suffered in the un 
stressed condition are negligible as compared 
with the losses suffered by the water quenched 
material; furthermore this same material, un 
der an equivalent stress and subjected for the 
same period of time to an industrial atmosphere 
suffered substantially no greater losses than in 
the unstressed condition. This clearly indicates 
the improvement that can be obtained by the 
practice of our invention. 
Any quenching medium is suitable for our pur 

poses which will afford the desired control of 
the quenching rate. Allowance must of course 
be made for the difference in cooling capacity 
of the various media with corresponding ad 
justments in bath temperature. Where a nor 
mally drastic quenching medium is used, and 
it is desired to reduce the severity of the cool 
ing, the medium may be heated. Certain aque 
ous solutions may also be employed where the 
special cooling characteristics of such solutions 
are beneficial, Low melting point salt baths 
such as mentioned herein above are particularly 
useful at temperatures of 200 C. and higher since 
they eliminate a danger of fire from overheat 
ing, which might be encountered if oil is used. 
The aging treatment subsequent to the 

quenching operation should be such as to pro 
mote precipitation within the grains to the ex 
tent that differences in solution potential are 
equalized between the body and boundary of 
the grains. In general, a longer time at a low 
temperature is preferred to a shorter time at a 
higher temperature to obtain the best resistance 
to corrosion. However, the composition of the 
alloy must also be considered, since precipitation 
is more easily induced in some cases than in 
others. The range of aging temperatures that 
produces the desired effect varies between about 
120 and 180° C. and the time of exposure usually 
varics between 5 and 24 hours depending upon 
the temperature at which the aging is done. 
To produce equivalent strength and hardness in 
two lots of the same material, a longer period 
of exposure is needed at a low temperature than 
is required if a higher temperature is used. 

Not all aluminum base alloys which are sus 
ceptible to improvement in physical properties 
by solution heat treatment and aging are anen 
able to improvement in resistance to corrosion 
in accordance with the method described here 
in above. Our invention is limited to artificially 
aged aluminum base alloys containing copper, 
magnesium and silicon as the principal alloy 
ing constituents. These alloys may also con 
tain minor constituents such as chromium, t 
tanium, nickel, molybdenum, tungsten, manga 
nese, and iron, in total amounts of not Over 1.5 
per cent. Generally at least 0.05 per cent of 
these elements must be present in order to ex 
ert a beneficial effect. An alloy that we have 
found to be especially susceptible to improvement 
by our treatment is one having a nominal com 
position of 4.4 per cent copper, 7.75 per cent 
manganese, 0.8 per cent silicon, 0.35 per cent 
magnesium and 0.5 per cent iron, the balance 

2,159,010 
being aluminum. This alloy finds particular use 
in the making of heat treated and aged forgings. 

Having thus described our invention and cer 
tain embodiments, thereof, 
We claim: 
1. In the art of heat treating aluminum base 

alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged aluminum base alloy con 
taining copper as the chief added alloying con 
stituent and lesser amounts of magnesium and 
silicon, said method comprising quenching the 
alloy from the solution heat treating tempera 
ture in a medium maintained at a temperature 
above 100° C. to induce an initial precipitation of 
dissolved constituents in said alloy, and there 
after artificially aging the alloy. 

2. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged aluminum base alloy con 
taining up to 6 per cent copper as the chief 
added alloying constituent and lesser amounts 
of magnesium and silicon, said method con 
prising quenching the solution heat treated al 
loy in a quenching medium maintained at such 
a temperature above 100 C., as to induce an 
initial precipitation of dissolved constituents, 
removing the alloy from the medium, cooling to 
room temperature, and thereafter artificially 
aging the alloy. 

3. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged aluminum base alloy con 
taining up to 6 per cent copper as the chief added 
alloying constituent and lesser amounts of mag 
nesium and silicon, said method comprising 
quenching the solution heat treated alloy in a 
quenching medium maintained at such a ten 
perature above 100° C. as to induce an initial 
precipitation of dissolved constituents, removing 
the alloy from the quenching medium, im 
mersing it in water, removing it from said water 
bath, and thereafter artificially aging the alloy. 

4. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificlally aged aluminum base alloy con 
taining up to 6 per cent copper as the principal 
added alloying constituent and lesser amounts 
of magnesium and silicon, sadd method compris 
ing quenching the alloy from the solution heat 
treating temperature in a medium maintained at 
a temperature above 190° C. and proportioned 
to the mass of the alloy being quenched in order 
to induce an initial precipitation of dissolved con 
stituents, removing the alloy from the medium, 
cooling the alloy to room temperature and there 
after artificially aging the alloy. 

5. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged alloy containing up to 6 per 
cent copper and lesser amounts of magnesium 
and silicon, said method comprising quenching 
the alloy from the solution heat treating temper 
ature in a quenching medium maintained at such 
a temperature between 190 and 225 C. as to in 
duce an initial precipitation of dissolved con 
stituents, holding the alloy in the medium until 
it reaches the temperature of said medium, re 
moving the alloy therefron, cooling to room tem 
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perature and thereafter artificially aging the 
alloy. 



O 

15 

3. 

9,159,010 
6. In the art of heat treating aluminum base 

alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged alloy containing up to 6 per 
cent copper and lesser amounts of magnesium 
and silicon, said method comprising quenching 
the alloy from the solution heat treating tem 
perature in a quenching medium maintained at 
such a temperature between 190 and 225 C. as 
to induce an initial precipitation of dissolved 
constituents, removing the alloy from the 
quenching bath, cooling to room temperature 
and thereafter reheating the alloy to between 
120 and 180° C. for 2 to 24 hours to complete the 
aging. 

7. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged aluminum base alloy Con 
taining from 3 to 6 per cent copper, 0.5 to 2 per 
cent silicon, 0.1 to 1 per cent magnesium and 
0.1 to 1.5 per cent manganese, said method com 
prising quenching the alloy from the solution 
heat treating temperature in a quenching me 
dium maintained at such a temperature above 
100 C, as to induce an initial precipitation of 
dissolved constituents, removing the alloy from 
the quenching bath, cooling to room tempera 
ture and thereafter reheating the alloy to be-, 
tween 120 and 180° C. for 2 to 24 hours to com 
plete the aging. 

8. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged aluminum base alloy con 
taining from 3 to 6 per cent copper, 0.5 to 2 per 
cent, silicon, 0.1 to 1 per cent magnesium and 0. 
to 1.5 per cent manganese, said method com 
prising quenching the alloy from the solution 
heat treating temperature in a quenching ne 
dium maintained at such a temperature above 100' 
C. as to induce an initial precipitation of dis 
solved constituents, removing the alloy from the 
quenching bath, innersing it in Water at room 
temperature, until it reaches the temperature of 
the water, removing it from said Water, and 
thereafter reheating the alloy to between 120 and 
80 C. from 2 to 24 hours to complete the aging. 
9. In the art of heat treating aluminum base 

alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged aluminum base alloy con 

taining from 3 to 6 per cent copper, 0.5 to 2 per 
cent silicon, 0.1 to 1 per cent magnesium, and 
from 0.05 to 1.5 per cent of at least one of the 
group of metals composed of chromium, man 
ganese, titanium, nickel, molybdenum, tungsten, 
vanadium, zirconium, and iron, said method 
comprising quenching the alloy from the solu 
tion heat treating temperature in a quenching 
medium maintained at such a temperature above 
100 C. as to induce an initial precipitation of 
dissolved constituents, removing the alloy from 
the quenching bath, cooling to room temperature 
and thereafter reheating the alloy to between 
120 and 180° C. for 2 to 24 hours to complete 
the aging. 

10. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged wrought aluminum base 
alloy consisting of about 4.4 per cent copper, 0.75 
per cent manganese, 0.35 per cent magnesium, 
0.8 per cent silicon, 0.5 per cent iron, and the 
balance aluminum, said method comprising 
quenching the alloy from the solution heat treat 
ing temperature in a quenching medium main 
tained at such a temperature above 100° C. as to 
induce an initial precipitation of dissolved con 
stituents, removing the alloy from the quenching 
bath, cooling to room temperature and thereafter 
reheating the alloy to between 120 and 180 C., to 
complete the aging. 

11. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged aluminum base alloy con 
taining from 3 to 6 per cent copper, 0.5 to 2 per 
cent silicon, 0.1 to 1 per cent mangesium, and 0.1 
to 1.5 per cent manganese, said method com 
prising quenching the alloy from the solution 
heat treating temperature in a quenching me 
dium maintained at a temperature between about 
190 and 225 C., holding said alloy in the quench 
ing medium for a time sufficient to induce an 
initial precipitation of dissolved constituents, re 
moving the alloy from the quenching bath, cool 
ing it to room temperature, and thereafter re 
heating the alloy to between 120 and 180 C. for 
2 to 24 hours to complete the aging. 

EDGAR. H. DICK, JR. 
JOSEPH A. NOCKJR. 
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6. In the art of heat treating aluminum base 

alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged alloy containing up to 6 per 
cent copper and lesser amounts of magnesium 
and silicon, said method comprising quenching 
the alloy from the solution heat treating tem 
perature in a quenching medium maintained at 
such a temperature between 190 and 225 C. as 
to induce an initial precipitation of dissolved 
constituents, removing the alloy from the 
quenching bath, cooling to room temperature 
and thereafter reheating the alloy to between 
120 and 180° C. for 2 to 24 hours to complete the 
aging. 

7. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged aluminum base alloy Con 
taining from 3 to 6 per cent copper, 0.5 to 2 per 
cent silicon, 0.1 to 1 per cent magnesium and 
0.1 to 1.5 per cent manganese, said method com 
prising quenching the alloy from the solution 
heat treating temperature in a quenching me 
dium maintained at such a temperature above 
100 C, as to induce an initial precipitation of 
dissolved constituents, removing the alloy from 
the quenching bath, cooling to room tempera 
ture and thereafter reheating the alloy to be-, 
tween 120 and 180° C. for 2 to 24 hours to com 
plete the aging. 

8. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged aluminum base alloy con 
taining from 3 to 6 per cent copper, 0.5 to 2 per 
cent, silicon, 0.1 to 1 per cent magnesium and 0. 
to 1.5 per cent manganese, said method com 
prising quenching the alloy from the solution 
heat treating temperature in a quenching ne 
dium maintained at such a temperature above 100' 
C. as to induce an initial precipitation of dis 
solved constituents, removing the alloy from the 
quenching bath, innersing it in Water at room 
temperature, until it reaches the temperature of 
the water, removing it from said Water, and 
thereafter reheating the alloy to between 120 and 
80 C. from 2 to 24 hours to complete the aging. 
9. In the art of heat treating aluminum base 

alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged aluminum base alloy con 

taining from 3 to 6 per cent copper, 0.5 to 2 per 
cent silicon, 0.1 to 1 per cent magnesium, and 
from 0.05 to 1.5 per cent of at least one of the 
group of metals composed of chromium, man 
ganese, titanium, nickel, molybdenum, tungsten, 
vanadium, zirconium, and iron, said method 
comprising quenching the alloy from the solu 
tion heat treating temperature in a quenching 
medium maintained at such a temperature above 
100 C. as to induce an initial precipitation of 
dissolved constituents, removing the alloy from 
the quenching bath, cooling to room temperature 
and thereafter reheating the alloy to between 
120 and 180° C. for 2 to 24 hours to complete 
the aging. 

10. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged wrought aluminum base 
alloy consisting of about 4.4 per cent copper, 0.75 
per cent manganese, 0.35 per cent magnesium, 
0.8 per cent silicon, 0.5 per cent iron, and the 
balance aluminum, said method comprising 
quenching the alloy from the solution heat treat 
ing temperature in a quenching medium main 
tained at such a temperature above 100° C. as to 
induce an initial precipitation of dissolved con 
stituents, removing the alloy from the quenching 
bath, cooling to room temperature and thereafter 
reheating the alloy to between 120 and 180 C., to 
complete the aging. 

11. In the art of heat treating aluminum base 
alloys, the method of producing maximum re 
sistance to corrosion in a solution heat treated 
and artificially aged aluminum base alloy con 
taining from 3 to 6 per cent copper, 0.5 to 2 per 
cent silicon, 0.1 to 1 per cent mangesium, and 0.1 
to 1.5 per cent manganese, said method com 
prising quenching the alloy from the solution 
heat treating temperature in a quenching me 
dium maintained at a temperature between about 
190 and 225 C., holding said alloy in the quench 
ing medium for a time sufficient to induce an 
initial precipitation of dissolved constituents, re 
moving the alloy from the quenching bath, cool 
ing it to room temperature, and thereafter re 
heating the alloy to between 120 and 180 C. for 
2 to 24 hours to complete the aging. 

EDGAR. H. DICK, JR. 
JOSEPH A. NOCKJR. 

CERTIFICATE OF CORRECTION. 

Pateat No. 2,159,010. May 23, 1939. 
EDGAR. H. DIX, J.R., ET AL. 

It is hereby certified that error appears in the printed specification 
of the above mnbered patent requiring correction as follows: Page l, irst 
column, line 73, for the numeral 7.75" read O.75; and that the sa di Lt 

ters Patent should be read with this correction therein that the same may 
conform to the record of the case in the Patent office 

signed and sealed this llth day of July, A. D. 1939 

(Seal) 

Henry Wan Arsdale 

Acting Commissioner of Patents. 
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