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This invention reletes to low-alloy corrosion-
resistant steels, and it is particularly concerned

with the production of
is characterized by h

5 steel of this type which
aving exceptionally in-

(T1, 78-125)

The components that actively contribute to the
unexpected charscteristics of the steel appear
to be, in par$, its phosphorus content, which in-
cresses the atmospheric corrosion resistance of

creased resistance to both fresh water and atmos- § the steel without appreciably lessening its corro-
pheric corrosion. Insofar as iz known, prior art sion resistance to water,” providing the stated
steels of this type, while resistant to stmospheric phosphorus limits are observed. The copper also
corrosion, are not appreciably more resistant to functions to improve the atmospheric corrosion
fresh water corrosion than ordinary steels. resistance without introducing trouble of its own
It has been found that the steel presently dis- 10 and without making the steel expensive to manu-
closed, when in contect with fresh water, loses - facture, it being understood that, here again, the
only sbout one-half the weight in & given period limit stated should be observed. As to chromium,
of time as do the plain carbon or copper-bearing the content advanced appears to be the minimum
steels. In eddition, its loss In the atmosphere is required if the steel is to have its extraordinary
only about one-third that of the plain carbon 16 good resistance to fresh water corrosion. At the
steel, or two-thirds* that of the copper-bearing ST time, it does not detract from the function
steel. ' of the phosphorus and the copper. The upper
i . limit of the chromium is set by the type of the
e e charscterized by the follow= 1 0 coe1, it being understood that 1 should not
20 exceed that taking the steel out of its low-alloy
- amalysisbased | classification and placing it among the high-
Profer ‘m‘x Rkt 4 y alloy, and the more expensive, steels. It is com-
Elmem. omim soon- | Pormleslbia 1o0s0 monly recognized that a low-alloy steel should
not .contain more than about 8% chromium, be-
0.05 0.01 80 8.1, 23 cause of the expense attendant higher percent-
0.26 9.20 t0 0.80.
0.07 .08 to 0.10. ages.
%ﬁstbmﬂ.o& %@ago %%3. 0.4, The titaniom content of the steel functions to
o0 min | $30°€0 0,40 climinate the necessity for an expensive heat-
Reaigﬂual-~ f«%iju?- tyastment, the steel having practically the same
LIsmin e ean| 4 tames tho crbon GO Fesistance o corrosion whether it 15 heat-treated
tent. sontent or not. A stated amount of titanium, that 1s to
say, & titaninm content proportioned to the car-
1t is to be noted that the shove glves 2 rather bon content as described, insures the steel having
exact analysis best sulted £o its economical manu- its maximum resistance to fresh water corro-
facture by the open heerth, and ope of proader g sion, regardless of the fact that it contains carkon
range that represents the vorietions that are sither because of econormical reasons or because
possible while still retaining the steel’s unex- the carbon is meeded to add strength to the
pectedly high resistance to fregh water and steel.
atmogpheric corrosion. It is to be noted that 1t is to be poted that the steel confains no
the steel has its resistance to both these types 40 nickel, this element being neither needed nor
of corrosion. It might also be meniloned that - desired. 'This is of importance, since, in times of
the steel possesses its corrosion-resistant char- wer, nicke] is & metal of extreme strategic im-
acteristics regardless of whether it is heat-treated. portence, it representing & material that must be
In further explanstion of the anslysis. of the imported to this country.
steel, it is to be understood that 1t iz very diffi- 45 So far as i8 known, the inventors of other
cult, and sometimes undesirable, to provide an steels have paid Uttle attention to the fact that
extremely low carbon content, The steel’s carbon a steel which may resist corrosion relatively subis-
may go as high ss .10% without detracting from factorily from other medie, is frequently subject
~ its qualities. The mangsanese and silicon are in- to easy corrosion attack when exposed to fresh
cluded solely to permif the menufacture of the 50 water. 'The atmospheric corrosion problem has
steel in aceordance with good steel-making prac- been recognized, but it has remained uncoupled
tices, but neither of these elements should ex- with the just-named type of corrosion. In the
ceed the stated amounts. The sulphur should be case of certain types of structures, such as steel
kept below .04%, as is customary in any good barges which are exposed to both fresh water and ‘
steel. 55 atmosphere, & steel having the exceptionally high




2

resistance to both types of corrosion, such as is .

possassed by this new steel, represents & material
of considerable value. Such a material has been
heretofore unavailable. .

In closing, it might be mentioned thut the new
steel has adequate strength. Thus, physical tests
applied to a sample of steel having the described
composition showed that it had an ultimate
strength of 65,100 pounds per square inch, with
an attendant elongation in two inches of 19.5%.

I claim:

: 1. A steel of the low-alloy type and which is
characterized by Increased resistance to both
fresh water and atmospheric corrosion, said steel
containing not more than .10% carbon, from
20 to .40% manganese, from .05 to .109% phos-~
- phorus, less than .04% sulphur, not more than
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low-alloy.
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.10% silicon, from .20 to .40% copper, from 1,759
to 3% chromium, about four times its carbon
content®of titanium, .and with its balance sub-
stantially all iron, . .

2. A steel of the low-alloy type and which is
characterized by increased resistance to both -
fresh water and atmospheric corrosion, said steel
containing from .05 to .10% carbon, about .30%
manganese, about .07% phosphorus, less than
.04% sulphur, not more than .10% ‘silicon, not

- less than .20% copper, from 1.75% to 3% chro-

mium and titanium to the amount of about four
times said carbon content, said steel being other-
wise iron, and said copper and chromium not
being in excess of what qualifies sald steel as
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