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This invention relates to lovy-alloy corrosion 
resistant steels, and it is particularly concerned 
with the production of a steel of this type Winich 
is characterized oys having exceptionally in 
creased resistance to both fresh water and attanos 
pheric corrosion. Insofar as is known, prior art 
steels of this type, while resistant to atmospheric 
corrosion, are not appreciably more resists at to 
fresh water corrosion than ordinary steels. 

It has been found that the steel presently dis 
closed, when in contact with fresh water, loses 
only about one-half the weight in a given period 
of time as do the plain carbon or copper-bearing 
steels. In addition, its loss in the atmosphere is 
only about one-third that of the plai Carbon 
steel, or two-thirds that of the copper-bearing 
steel. 
This new steel is characterized by the followy 

ing cornposition: 

Prefered analysis based 
Element on opan hearth eco- Pernissible ratgs 

ones 

Carbon----------- 0.8580 0.10-------------- ... 
Mangsness 0.80. .2b ( ..). 
Phosphorus 3.07. - 0, to 0.0, 
Sulphur- eas than 0.04 aig has 0.4 
8icora.--- 0.0 max- 3. to .. 
Copps--- 0.20 ain-- 0.20 to 0.30. 
Nicke--- Residual--------------- Residtag. 
Chroniusa --- i.76 fain----------------- 1.8-lap. y 
Titanium. -------- 4 times the earoa coal- 4 timics is eacon & 

83rt. Oatsa. 

it is to be gotted tag, e aeove gyg: 3 gates' 
exact analysis best gated to its econogascaragal 
facture by the oper hearth, and ore of roader 
range that represeats the WasiatioZAs that aire 
possible while still regaigning the geo's ex 
pectedly high resistance to fresh water end 
atmospheric corrosios. It is to e Soted that 
the steel has, its "esistance to cotia, these typas 
of corrosion. It night also be rentioned that 
the steel possesses its corrosion-resistgat cha 
acteristics regardless of Vyhether it is heat-treated. 

In further explanation of the analysis. Of the 
steel, it is to be understood that it is very diff 
cult, and sometimes undesirable, to provide an 
extremely low carbon content. The stee's carbon 
may go as high as .0% without detracting iron 
its qualities. The manganese and silicon are in 
cluded solely to permit the manufacture of the 
steel in accordance with good steel-making praC 
tices, but neither of these elements should ex 
ceed the stated amounts. The sulphur should be 
kept below .04%, as is customary in any good 
steel. 
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The components that actively contribute to the 
unexpected characteristics of the steel appear 
to be, in part, its phosphorus content, which in 
creases the atospherdic corrosion resistance of 
the steel without appreciably lessening its corro 
Sion resistance to Water, providing the stated 
phosphorus limits are observed. The copper also 
functions to improve the atmospheric corrosion 
resistance without introducing trouble of its own 
and without making the steel expensive to manu 
facture, it being understood that, here again, the 
limit stated should be observed. As to chronium, 
the content advanced appears to be the minimum 
required if the steel is to have its extraordinary 
good resistance to fresh water corrosion. At the 
Sarine time, it does not detract from the function 
of the phosphorus and the copper. The upper 
limit of the chronium is set by the type of the 
new steel, it being understood that it should not 
exceed that taking the steel out of its low-alloy 
classification 2nd placing it among the high 
alloy, and the nore expensive, steels. It is com 
monly recognized that a low-alloy steel should 
not contain more than about 3% chromium, be 
cause of the expense attendant higher percent 
338s. 
The titanian content of the steel functions to 

eisnir gate the necessity for an expensive heat 
&Yestment, the steel having practically the same 
S&Sistance to corrosion whether it is heat-treated 
(92 ot. A stated amount of titanium, that is to 
Say, a titanturn content proportioned to the car 
to content as described, insures the steel having 
its (n3Xiraun resistance to fresh water corro 
ision, regardless of the fact that it contains carbon 
either because of economical reasons or because 
the carbon is needed to add strength to the 
steel. 

It is to be noted that the steel contains no 
nickel, this elecent being neither needed nor 
desired. This is of ignportance, since, in times of 
War, nickel is a metal of extreme strategic im 
portance, it representing a material that must be 
imported to this country. 
So far as ig Yown, the inventors of other 

steels have paid little attention to the fact that 
a steel which may resist corrosion relatively stis 
factorily from other media, is frequently subject 
to easy corrosion attack when exposed to fresh 
Water. The atmospheric corrosion problem has 
been recognized, but it has remained uncoupled 
With the just-named type of corrosion. In the 
case of certain types of structures, such as steel 
barges which are exposed to both freshwater and 
atmosphere, a steel having the exceptionally high 
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resistance to both types of corrosion, such as is . 
possessed by this new steel, represents a material 
of considerable value. Such a material has been 
heretofore unavailable. . 

in closing, it might be mentioned that 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 .10% 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 1.75% 
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 said steel as 
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