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UNITED STATES PATENT oFFICE 
2,258,327 

COATED METALLIC SEEET 

Andrew A. Kramer, Kansas City, Mo. 
Original application April 24, 1937, Serial No. 

138,813. Divided and this application August 
i 25, 1937, Serial No. 160,802 

6 Claims. (CI, 29-181) 
My invention relatesto coated metallic sheets 

provided with zones in which the same can be 
bent, without damaging the coating. This is a 
division of my co-pending application Serial No. 
138,813, filed April 24, 1937. 
A difficulty that has always existed in the 

utilization of galvanized metal sheets has been 
that When such sheets, that had a heavy coat of 
galvanizing, were bent, the coating of galvaniz 
ing at the bend Would crack and tend to flake, or 
peel off. As a result, even though the sheet as a 
Whole Was provided with a heavy galvanized 
coating overits entire surface before being fabri 
cated, the bending of the sheet to forma flange, 
of a Seam, Would damage the galvanized coating 
on the sheet so seriously, that it would render the 
coating partially ineffective, Where the bends re 
quired to form the flanges, or seams, Were made, 
and consequently the advantage of the heavy 
galvanized coating on the sheet was largely lost. 
This Was true, because, although the remainder 
of the sheet might be Well coated and Would not 
in anymanner corrode, that portion in Which the 
galvanized coating was caused to be damaged by 
the bending, would be hardly anybetter than an 
uncoated. sheet, as far as resistance to Oxidation, 
or other corrosion, is concerned. Attempts have 
been made to Overcome this difficulty by galvaniz 
ing by a hot dipping process, after fabrication, 
but this entailsmany difficulties and requires very 
expensive equipment and is substantially impossi 
ble to successfully perform, Where large sheet 
metal sections, Such as tanksections, are fabri 
cated andare to be protected from Oxidation and 
other corrosion. It is the principal purpose of 
my invention to provide a sheet that is so treated 
before bending, that the bending Will not injure 
the protective metallic coating on the same, even 
though a heavy coat of the protective metallic 
coating may be provided, and to provide a new 
and improved coated sheet that is provided With 
bending zones, in which bending can take plate 
at right angles, or evento the extent of doubling 
the sheet back on itSelf and forming a seam, 
Without doing any damage to the metallic protec 
tive coating on the sheet. These zones may be 
made of any eXtent desired, and, while, prefer 
ably, only being provided at certain defined por 
tions of the sheet, can extend over substantially 
the entire sheet, or over the entire sheet, if Such 
is desirable. 
The added metal can be applied anywhere de 

sired on the sheet, in any configuration, or in any 
desired area and in any desired manner. It can 
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metal, that is to be added, with the sheet and 
brushing, or spreading, with any desired imple 
ment, or can be applied in a finely divided pow 
dered form, With any desired spraying, spreading, 
or Sprinkling means, or can be applied With suit 
able means, such as a metal spray gun, in a 
molten condition. The metal that is applied must 
alloy With the zinc On the sheet to forma ductile, 
or fieXible, coating on the sheet in the bending 
zone. It must be applied while the spelter, or 
zinc, is still in a molten state after passing 
through the galvanizing bath, and cannot be sat 
isfactorily applied by re-heating of the sheets, 
because buckling of the sheets and oxidation of 
the galvanizing coating would then occur. 
Other objects and advantages of my invention 

Will appear as the description of my invention 
proceeds. I desire to have it understood, how 
ever, that I do not intend to limit myself to the 
particular details described, except as defined in 
the claims. 

In the drawing: 
Fig. 1 is a fragmentary sectional view on a 

greattly magnified scale, showing one form of my 
coated metallic sheet, and 

Fig. 2 is a similar view partly broken away, 
showing another form of my improved coated 
sheet. 

In making galvanized sheets, this is usually 
done by a hot submersion process, or dipping 
process, the metallic sheet of steel being passed 
through a bath of spelter, which is made up of, 
principally, zinc, although very small quantities 
of other metals are present, the best grade of 
Spelter being about 99.5% zinc, and may contain 
Very Small fractional percentages of cadmium, or 
lead, and poorer grades of spelterranging down 
to about 99% of zinc, with an increase in the lead, 
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or cadmium content, as the case may be. As the 
melting point of the best grade of spelter is near 
830°F., the bath for galvanizing is usually kept 
ata temperature between 840°F. and 850º F. As 
a result of passing the sheet through this bath, 
the temperature of the sheet, immediately afte 
iti leaves the bath, is above that of the melting 
point of zinc, or at about the melting point of 
zinc, Which would be about 830°F. 
When a sheet is galvanized, zinc in the gal 

Vanizing bath alloys itself with the iron of the 
steel in the sheet, and forms a verythin layer of 
a ferrous zinc alloy immediately adjacent the 
steel of the sheet. Inasmuch as this alloy has a 
much higher melting point than the spelter, or 
zinc, this immediately sets and thus prevents any 

be applied by contacting a solid piece of the 55 further alloying action between the zinc and iron 
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thereon comprising an inner ferrous zinc alloy 
zone adiacent the steel body portion of the sheet, 
an intermediate zone of substantially pure zinc, 
and an Outer flexible zinc alloy zone extending 
to the eXposed surface of said coating, said fex 
ible alloy containing a relatively Small quantity 
of lead and tin and a relatively large quantity of 
zinc, said outer zone having a sufficient percent 
age of zinc thereinto retain the corrosion resist 
ing characteristics of a zinc coating at the ex 
posed Surface thereof. 

3. A galvanized metallic sheet having a bend 
i ing zone having a thick coating of zinc anda 
flexible zinc alloy coating overlying said zinc 
coating forming the eXposed surface of Said 
bending zone, said alloy containing a relatively 
small quantity of a non-ferrous metal having a 
lower melting point than zinc and a relatively 
large quantity of zinc, said flexible coating hav 
ing a sufficient percentage Of zinc thereinto re 
tain the corrosion resisting characteristics of a 
zinc coating at the eXposed surface thereof. 

4. A galvanized metallic sheet having a bend 
ing zone having a thick coating of zinc and a 
flexible zinc alloy coating overlying said zinc 
coating forming the eXposed surface of Said 
bending zone, said alloy containing a relatively 
small quantity of lead and tin, and a relatively 
large quantity of zinc, Said fleXible coating haV 
ing a sufficient percentage of zinc therein to re 
tain the corrosion resisting characteristics of a 
zinc coating at the eXposed surface thereof. 
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5. A steel sheet having portions thereof coated 

With a zinc galvanizing coating, comprising an 
inner zone of an alloy of iron and zinc and an 
outer Zone of zinc only, and other portions there 
of coated with a coating comprising an inner zone 
of an alloy of zinc and iron, an intermediate zone 
of Substantially pure zinc and an outer zone of 
a fleXible zinc alloy, said alloy containing a rela 
tively Small quantity of a, non-ferrous metal 
having a lower melting point than zinc and a 
relatively large quantity of zinc, said flexible 
coating having a sufficient percentage of zinc 
therein to retain the corrosion resisting charac 

i teristics of a zinc coating at the eXposed surface 
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thereof, there being the same quantity of zinc 
per unit of area over all portions of said sheet. 

6. A steel sheet having portions thereof coated 
With a zinc galvanizing coating only, and having 
bending zones coated with a zinc galvanizing 
coating and a fieXible zinc alloy coating that 
Overlies said zinc galvanizing coating and forms. 
the eXposed surface of Said bending Zones, said 
zinc coating being thinner Where said alloy over 
lies the same than Where said zinc coating alone 
is employed, there being substantially the same 
quantity of zinc per unit of area over all the por 
tions of said sheet, said alloy comprising zinc, 
lead and tin throughout its thickness, and hav 
ing a percentage of zinc therein at its eXposed 
surface sufficient to retain the corrosion resist 
ing characteristics of zinc at said Surface. 

ANDREVV A. KRAMIER. 

  


