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7 Claims.

This invention relates to seamless tubes, one
of the objects being to manufacture seamless
tubes from Bessemer steel so as to effect com-
mercially practical yields. Other objects may be
inferred from the following disclosure,

According to the invention, molten pig iron is
blown in a Bessemer converter to produce a steel
of the desired analysis. The converter may be
operated in the usual manner. The most satis-

10 factory analysis of steel from the standpoint of
high yields of acceptable tubes is within the
range of from .07 per cent. to .14 per cent. carbon,

not more than .08 per cent. phosphorus, not more -

than .05 per cent. sulphur and a manganese con-
18 tent of from .30 per cent. to .60 per cent. Steels
analyzing other than this may be found satis-

factory, but difficulty may be experienced when

working them into tubes by the seamless method.
This steel is not chemically killed but is of the

o9 oxidized or rimming type. However, its degree

. of oxidation is controlled so.that, when cast
into ingot molds, it neither rises nor falls any
appreciable distance in the molds during the
time it remains open.

g  Bottle-neck molds are used, ‘the described steel
being cast into these molds and capped as soon
as possible after casting to mechanically kill the
steel, whereby to prevent further gas evolution
or rimming. Since the steel is not of the rising

80 type, it must be poured sufficiently high in the
molds to provide contact between the ingot steel
and the caps so that the latter can properly per-

. form their function of freezing a crust of steel
over the ingot tops. The resulting ingots are

85 relatively free from piping, such as is common
to killed steels, or metalloid segregation of the
character evidenced by rimmed steels. Most sat-
isfactory results are obtained when the pouring
or casting temperature of the steel is within the
range of from 2950 degrees to 3010 degrees
Fahrenheit.

The casting temperature range given above
appears to be a critical factor in obtaining satis-
factory results. Furthermore, only steel which

48 pours with the described mold action is consist-
ently satisfactory.

After casting, the molds are stripped from the
ingots and the latter placed in soaking pits, this
being done as soon as possible after casing and,

s therefore, while the steel is very hot. The ingots -

should be charged in the soaking pits in not
more than one hour after casting and there
heated for not more than four hours, the heating
being done to adjust the ingot temperatures to
g8 from 2350 degrees to 2450 degrees Fahrenheit.

(Cl. 29—156)

The ingots, having had their temperatures equal-
ized throughout and adjusted to within the just
mentioned range, are rolled as soon as possible,
In other words, rolling should be starfed not
much more than four hours after the steel is §
initially charged into the soaking pits and not
much more than five hours after casting.

The ingots are rolled in a blooming mill and

" then through a bar mill to produce the round

billets necessary for piercing. The conventional 10
rolling practice may be followed. The round
billets are then peeled on a lathe to remove ap-
proximately 4 per cent. by weight from their out-
sides, this peeling being done mechanically by
knives and any defects remaining on the billets 15
after peeling being removed by chipping or other
suitable means of conditioning.

Subsequently the billets are reheated to tem-
peratures of from 2125 degrees to 2225 degrees
Fahrenheit. The reheated billets are then ad- @9
vanced into & pass defined by a plurality of rolls,
plerced, whereby successive increments are
formed by the successive roll contacts, and
worked in such a manner that the several di-
mensional values of each of their so formed ele- 28
mentary length increments are in substantially
geometric progression. More specifically speak-
ing, the reheated billets are rendered tubular by
following the principles disclosed by Patent No. -
2,017,388, granted October 15, 1935, to Bryant 380
Bannister.

The resulting tubes made from Bessemer steel
by following the various steps herein described
are substantially free from seams and cracks and
have relatively low metalloid surface layers while g5
being otherwise relatively free from extreme
metalloid segregation, the low metalloid layers
being extremely thin as compared to the re-
mainder of the steel. ' Commercial yields of such
tubes have been as high as 85 per cent. of the 4o
weight of the billets, it following that the object

. of the invention is attained.

‘The various steps disclosed herein are illus-
trated by the accompanying drawing.” In this
drawing the various steps are identified by leg- 4§
ends, it being understood that conventional
eqmpmentmaybeusedincarrymstmtthm
steps.

We claim: : _

1. A method of producing seamless tubes from go
Bessemer steel, including controlling the degree
of oxidation of molten Bessemer steel so that
when cast in ingot molds it rims without rising
or falling any appreciable distance in the molds,
casting said steel in ingot molds, mechanically gg
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killing the same by capping it, and producing
the seamless tubes from the resulting ingots by
rolling said ingots into billets and piercing said
billets by passing them through a seamless tube
piercing mill,

2. A method of producing seamless tubes from
Bessemer steel, including controlling the degree
of oxidation of molten Bessemer  steel so that
when cast in ingot molds it rims without rising
or falling any appreciable distance in the molds,
casting said steel in ingot molds and mechani-
cally killing the same by capping it, and produc-
ing the seamless tubes from the resulting ingots
by rolling said ingots into billets and piercing
said billets by passing them through a seamless
tube piercing mill, said steel being cast while
at a temperature of from 2950 degrees to 3010
degrees  Fahrenheit.

3. A method of producing seamless tubes from
Bessemer steel, including controlling the degree
of oxidation of molten Bessemer steel so that
when cast in ingot molds it rims without rising
or falling any appreciable distance in the molds,
casting said steel in ingot molds and mechani-
cally killing the same by capping it, and produc-
ing the seamless tubes from the resulting ingots
by rolling said ingots into billets and piercing
said billets by passing them through a seamless
tube piercing mill, said steel being cast while
at a temperature of from 2950 degrees to 3010
degrees Fahrenheit and said ingots being re-
moved from the molds and placed in the soaking
pits not later than one hour after casting.

4. A method of producing seamless tubes from
Bessemer steel, including controlling the degree
of oxidation of molten Bessemer steel so that
when cast in ingot molds it rims without rising
or falling any appreciable distance in the molds,
casting said steel in ingot molds and mechani-
cally killing the same by capping it, and produc-
ing the seamless tubes from the resulting ingots
by rolling said ingots into billets and piercing
said billets by passing them through a seamless
tube piercing mill, said steel being cast while
at a temperature of from 2950 degrees to 3010
degrees Fahrenheit and said ingots being re-
moved from the molds and placed in the soaking
pits. not later than one hour after casting, said
ingots being heated in the pits to rolling tem-
peratures of from 2350 degrees to 2450 degrees
Fahrenheit.

5. A method of producing seamless tubes from
Bessemer steel, including controlling the degree
of oxidation of molten Bessemer steel so that
when cast in ingot molds it rims without rising
or falling any appreciable distance in the molds,
casting said steel in-ingot molds and mechani-
cally killing the same by capping it, and produc-
ing the seamless tubes from the resulting ingots
by rolling said ingots into billets and piercing
said billets by passing them through a seamless
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tube piercing mill, said steel being cast while at
a temperature of from 2950 degrees to 3010 de-
grees Fahrenheit and said ingots being removed
from the molds and placed in the soaking pits
not later than one hour after casting, said ingots
being heated in the pits to rolling temperatures
of from 2350 degrees to 2450 degrees Fahrenheit
and in not more than four hours rolled into round
billets adapted for subsequent piercing.

6. A method of producing seamless tubes from
Bessemer steel, including controlling the degree

of oxidation of molten Bessemer steel so that:

when cast in ingot molds it rims without rising
or falling any appreciable distance in the molds,
casting said steel in ingot molds and mechani-
cally killing the same by capping it, and produc-
ing the seamless tubes from the resulting ingots,
said steel being cast while at a temperature of
from 2950 degrees to 3010 degrees Fahrenheit
and said ingots being removed from the molds
and placed in the soaking pits not later than one
hour after casting, said ingots being heated in
the pits to rolling temperatures of from 2350
degrees to 2450 degrees Fahrenheit and in not
more than four hours rolled into round billets
adapted for subsequent piercing, said billets
being mechanically peeled to remove small pro-
portions of their surfaces and pierced by means
of a seamless tube piercing mill.

7. A method of producing seamless tubes from
Bessémer steel, including controlling the degree

‘of oxidation of molten Bessemer steel so that

when cast in ingot molds it rims without rising
or falling any appreciable distance in the molds,
casting said steel in ingot molds and mechani-
cally killing the same by .capping it, and pro-
ducing the seamless tubes from the resulting
ingots, said steel being cast while at a tempera-
ture of from 2950 degrees to 3010 degrees Fahr-
enheit and said ingots being removed from the
molds and placed in the soaking pits not later
than one hour after casting, said ingots being
heated in the pits to rolling temperatures of
from 2350 degrees to 2450 degrees Fahrenheit
and in not more than four hours rolled into
round billets adapted for subsequent piercing,
said billets being mechanically peeled to remove
small proportions of their surfaces, reheated to
temperatures of from 2125 degrees to 2225 de-
grees Fahrenheit and rendered tubular by ad-
vancing each billet into a pass defined by a
plurality of rolls, piercing the billet, whereby
successive increments are formed by the succes-
sive roll contacts, and working the pierced billet
in such a manner that the several dimensional
values of each of its elementary length incre-
ments so formed are in substantially geometric
progression.
i JACK E. GOULD.
PEER D. NIELSEN.
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