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-The_ ‘present inve ntmn rele,tes to high per-

centage magnesium alloys containing manganese

and is particularly concerned with a treatment

resulting in an improved resistance to corrosion,

% of alloys consisting of magnesium and -small

10 properties of the cast blocks or ingots of these -

amounts of rmanganese. ranging between ‘about

0.5 and 2.5 percent, when in sheped and partleu-

le?lv in sheet form.
It has been ascertained that the anti- cerreswe

alioys which are known to be excellent are more
or less diminished when the cast shapes are sub-
jected to plastic deformation at elevated tempe1 a-

tures in any known manner, for instance by rolling

> into sheets. An object of the present invention

- 1s therefore to restore the original resistance to
 corrosion, in these alloys, after werkmg te a more .'

- Or less eroneuneed degree.
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15 On the cther hand, however,

also causes

According to the mvemmn ‘the plestlee.lly de-— |

te suhjected to an annealing
- process whicl i 1s preferably followed by a quench-
bieces according to the present invention it is not

ing in the case of pieces having a considerable
The temperature during the anneal-

Ing swage is memtamed within a range upwards

of about 400° C. but always below the point of, if.
only partial, fusion and varies according to the
- manganese content: thus the lower limit of the

enneelmg temperature is the higher the higher
the ‘manganese content of the alloy. "With an
alloy containing 1.5 percent of manganese, for

instance, it is necessaMy to select an annealing
temperature of at least 410° C., and preferably
45 nhigh as 470° C,, so as to produce the desired
- efiect,

The dure,tlen of the annealing process
depends to some extent upon the shape and size
ol the pieces to be {reated. On the one hand, as
regards the effect of the annealing upon the
resistance to corrosion, it is preferable to extend
the treatment over as long a period as possible.
the annealing of
me_ene,nieel' deformation
% Erowing ef the grains by recrystal-

arvicles pr edu_,ed 0y A

lIZation and 1‘[, is thus advisable not o eeeleng the
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undergone a similar annesling treatment.

guration of the annealing so far as to produce g
decline in nz mechanical properties which regu-~

larly coeurs when the size of the individual erystal
QT3NS 'eeeeme gxcassive, -_

As a rule it will be necessary to extend the an-
nealing treatment gver at least about 24 hours

and preferably even longer in all cases in which

the patriicwiar articie nas not, in the course of its
workihg or forming operation, already previously

On
the other hand, when an article of this kind has

- 01108 been subiscted te the ermea,lmg t1eetme11t

A

~hour.

(Cl 148—-21 3)

in aeeordenee with the present mventmn and R

has then been agam subjected to a ‘temperature -
above about 200° C., but below- the lower tem-

perature limit of the present treatment, for in-

stance for the purpose of carrying out a final
shaping process, the duration of the annealing

treatment following that precess may be curtailed

considerably, a heating during about two hours

GD

generally sufficing for restoring the original re- '

sistance to corrosion. However, it is also possible

" to eliminate the final anneahng treatment in the

latter case altogether by carrying out any plastlc

deformation subsequent to the original annealing

treatment within the temperature range already
specified for attaining the purpese of the pres-
ent invention. B -

When a subeequent quenehmg 1S reqmred or

65

desirable this may be effected by means of. any |

of the knewn quenehmg medla end 111 the known
manner. :

5

To - ebtam the 1mprovement of the werked

always ind1speneable to carry out the- annealing
as a separate process step. It is also frequently

- possible to combine the annealing treatment with

a plastic shaping operation by carrying out the

latter at a higher temperature than otherwise
- necessary, namely at a-temperature within the
range required to simultaneously produce the im-
‘provement of the re31sta.nce to corrosion as de--.

scrlbed
E:cample

A cast rellmg mget eens1st1ng of an alley ef

magnesium with 1.4 percent of manganese be-
sides the usual impurities, which after being im-

mersed in sea water for about six weeks showed

practically no signs of attack, was rolled into
sheets of 1.2 millimeters thickness at about
350° C, The rolled sheets, in contact with sea
water, shewed signs of attack after one week,
and after about four weeks some sections of the
sheet were even locally perforated owing to the
action of the sea water. On the other hand, a

“sheet of the same series when subjected to an _
annealing at about 500° C. for 48 hours in an

annealing furnace and then allowed to cool in
the open air, dlepleyed practically the same re-
sistance to corrosion as the cast ingot from which
it has been produced: even after six weeks’ con-
tact with sea water, the signs of e.tte.ek were
scarcely perceptible, -

An annealed sheet Was subsequently subJected
to a bending process at 350° C. during about one
As 2 1eeult OI this precedure the resmt-
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- shewed.alarge-number of holes owing to corro-
sion. When the same sheet, subsequent to the

ance to corrosion was again reduced so far that
the sheet after six weeks’ contact with sea water

-bendmg at 350° C., was again annealed: at 500° C
for two hours, the re31stance 1o corrosion was re-
stored so far that the sheet in contact with sea.

 water after six weeks showed practlcally no- mgns
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.01’ attack.
I claim: - o
1. A method of 1mprav1ng the resistance to cor-

rosion of articles.produeed by plastic deformation

‘at elevated temperatures from high percentage

‘magnesium alloys consisting of between: about 0.5

and 2.5 percent of manganese ‘balance mag-
nesium, which comprises subjecting said articles
to an anneahng treatment at a temperature cf

- 470° C.

2. ‘A process of producing shaped articles, hav-
ing a high resistance to corrosion, of ‘high per-

centage magnesium-alloys, consisting of between

about 0.5 and 2.5 percent of manganese, balance

‘magnesium, by plastic deformation at elevated

temperatures which comprises carrying out def-
ormation while subjecting the alloy to a tempera—
ture of at least 400° C.

3. A process of producing shaped artlcles hav-
ing a high resistance to corrosion, of high per-
centage magnesiuum alloys, consisting of between
about 0.5 and 2.5 percent of manganese, balance
magnesium, by plastic deformation at elevated
teraperatures which comprises carrying out def-

- ormation while subjecting the alloy to a tempera-

ture of 470° C.

4. In g process of producmg shaped artlcles
having a high resistance to corrosion, of high

percentage magnesium alloys consisting of be-
tween about 0.5 and 2.5 percent of manganese,

balance magnesium, by .plastic deformation at

elevated temperatures, the steps which consist in
first plastically shaping said alloy at a tempera-
ture below about 400° C., and then subjecting the

shaped alloy to a temperature of at least 400° C. .

for a period of time sufficient to produce an in-
crease in the resistance to corrosion of said alloy.

5. In a process of producing shaped articles,

having a high resistance to corrosion, of high

percentage magnesium alloys consisting of be-

tween 0.5 and 2.5 percent of manganese, balance

magnesium, by plastic deformation at elevated

temperatures, the steps which consist in first

plastically shaping the alloy at a temperature

below about 400° C., then sub_jectmg_ the shaped

-below -about 400° C.,

1,961,330 _
alloy to a- temperature of at Ieast 400° C. for: a

period of time sufficient to: produce an increase
in the resistance to corrosion of said alloy, and

finally quenching the shaped alloy.

-6..In ‘a process of producing shaped articles

‘having -a high resistance to-corrosion, of high
percentage magnesium .alloys consisting of - be-
tween 0.5 and 2.5 percent of manganese, balance
‘magnesium, by plastic deformation at elevated
 ‘temperatures, .the steps which consist in first
-plastically -shaping -said alloy. at-a: temperature
-and then subjecting the .
-shaped. alloy to a temperature-'of at.least 400° €.
for at. least about 24 hours. |

7. A method of improving the resistance - to -
-corrosion of articles produced by plastic deforma-
tion at elevated temperatures from high percent-
‘age magnesium alloys consisting of between about
0.5 and 2.5 percent of manganese, balance mag- -
‘nesium, which comprises subjecting said articles
to an annealing treatment at a temperature of at
least 400° C., the temperature being the higher
the higher the manganese content of the alloy.

8. A plastically shaped and annealed article

consisting of an alloy of about 0.5 t0.2.5 per cent
of manganese balance magnesium, said article
‘having, owing to an annealing treatment at a

‘temperature -of at least 400° C., a resistance to |

corrosion which is not substantlally lower than
that of the same alloy as originally: cast. |
9. A rolled sheet consisting of an alloy of be-

tween about 0.5 and 2.5 per cent of manganese,
balance magnesium, and having, owing to an

annealing treatment at a temperature of at least
about 400° C., a resistance to corrosion not sub-.

stantially Iower than that of the alloy as 0r131-~
‘nally cast. |

10. A rolled sheet censistmg of an alloy of
1.4 per cent of manganese, balance magnesium,
and having, owing to an annealing treatment.at
a temperature of at least about 400° C., a resist-
ance to corrosion not substantially lower than
that of the alloy as originally cast. -

11. A method of improving the resistance to
corrosion of articles produced by plastic deforma-
tion at elevated temperatures from high percent-
age magnesium alloys consicting of between about

-0.5 and 2.5 per cent of manganese, balance mag-
nesium, which comprises heating said articies to

a8 temperature within a range upwards of about
400° C. but always below the point of fusion.

 HANS BOTHMANN.
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