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() MILL ROLL.

@ A mill roll comprises a barrel casing (1) secured
on a shaft (2) by means of a thread (11) between the
turns of which on the shaft (2) is provided a spiral
groove (12) for removing a coolant, connected to an
annular cavity (9) between the external surface of the
shaft (2) and the internal surface (8) of the barrel
casing (1), the shaft (2) being provided inside with
an axial opening which is stepped and blind and
extends within the limits of the length of the barrel
casing (1). The step (13) of the axial opening (5) of
the larger diameter forms, together with the external
surface of a tube (6) for feeding the coolant, moun-
ted in said axial opening (5), an annular cavity (14)
for removing the coolant, connected through a radial
opening (10) to the annular cavity (9) between the

external surface of the shaft (2) and the internal
surface (8) of the barrel casing (1).
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MILL ROLL

Field of Art

The present invention relates to rolling-mill
practice and, more specifically, to a mill roll.

Prior Art

At present, the strength and durability of the
mill roll are rather low due to a poor efficiency of
roll band cooling.

Owing to ineffective cooling of the band, its
material is subjected to heavy thermal stresses
which result in cracking of the band thus impairing
its strength and leading to its ultimate failure.

Known in the prior art is a roll mill (SU, A,
435022) comprising a band secured on its axle by
a taper thread seli-tightening during rotation of the
roll, said axle having a driven journal and a non-
driven journal.

Owing to the use of the taper thread the torque
is transmitied from the axle to the band. Cooling of
the roll is carried out by pouring water on it which
originates sharp thermal cycling of the areas of the
band external surface at the moments of enfry and
exit from the centre of deformation. This produces
cyclic thermal siresses in the band material caus-
ing thermal cracks which reduce the strength and
durability of the roll.

Known in the prior art is a mill roll (SU, A,
567517) comprising a band fixed on an axle having
driven and non-driven journals, said axle being
provided with an axial hole which accommodates a
coolant onlet pipe has a circular recess on the
external surface which forms, together with the
internal surface of the band, a circular space con-
nected with the axial hole through radial channels
in the axle. The system of channels, holes and
slots in the axle is hermetically closed and partly
filled with coolant, i.e. a liquid with a low boiling
temperature, for example, freon. The roll is colled
by this liquid which evaporates when it comes in
contact with the internal surface of the band and
condenses when vapours come in contact with the
colder external surface of the axle. Heat is ab-
strated from the roll by the coolant flowing through
the pipe.

Internal cooling of the roll decreases the tem-
perature difference on various areas of the band
located in the centre of deformation and in the
atmosphere with a resultant reduction of cyclic
thermal stresses in the band material, decreased
cracking and increased strength and durability of
the band.

However, the band cannot be uniformly cooled
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lengthwise by the coolant admitted at one end of
the pipe and discharged at the other, because the
coolant entering the pipe is colder and cools this
side of the band more intensively. At the coolant
outlet from the pipe, the band is cooled less inten-
sively because the coolant temperature here is
higher than it is at the inlet end of the pipe. There
arises a temperature difference along the band,
resulting in its nonuniform deformation which
causes heavy thermal stresses in the band ma-
terial, reduces the strength and durability of the
band and the roll as a whole.

Disclosure of the Invention

The main object of the invention is to provide a
mill roll with its axle and band designed so as to
increase the strength and service life of the roll.

This object is attained in the mill roll compris-
ing a band fixed on an axle having driven and non-
driven journals and an axial hole accommodating a
coolant inlet pipe, a circular recess on its external
surface forming, together with the internal surface
of the band, a circular space connected by radial
channels in the axle with the axial hole wherein,
according to the intention, the band is fixed on the
axle by means of a thread with the coolant outlet
helical groove located between the thread turns on
the axle, said groove communicating with the cir-
cular space between the external surface of the
axle and the internal surface of the band, the axial
hole is blind and stepped within the limits of the
band length, the larger diameter step being located
at the side of the non-driven journal and forms,
together with the external surface of the coolant
inlet pipe, a circular space for the discharge of
coolant, said space communicating through at least
one radial channel with the circular space between
the external surface of the axle and the internal
surface of the band.

The provision of a helical groove between the
thread turns on the axle, communicating with the
circular space between the axle and the band and
further, through radial channels, with the circular
space between the external surface of the pipe and
the large-diameter step of the axial hole ensures
admission of the coolant at the same temperature
to different areas of the internal surface of the
band. This ensures intensive cooling and uniform
distribution of temperature throughout the length of
the band which excludes heavy thermal stresses in
the material of the band, reduces considerably the
formation of cracks, improves strength and extends
the service life of the band and the roll as a whole.
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It is practicable that the circular space between
the external surface of the axle and the internal
surface of the band should be of the sectional type,
each section communicating with the axial hole
through at least one radial channel.

This creates additional areas of the mounting
conjugated surface of the band and axle, reduces
sagging and increases stiffness of the band in the
course of rolling which decreases stresses in the
material of the band, increases its strength and
durability.

It is desirable that the coolant inlet pipe should
be installed in the axial hole so that its end pro-
trudes somewhat beyond the limits of the large-
diameter step of said axial hole while in the small-
diameter step of the axial hole it should be installed
immovably.

In such an arrangement of the pips, the incom-
ing and outcoming flows of coolant are reliably
separated which rules out their mixing and preheat-
ing of the incoming flow of coolant. As a result, the
coolant delivered the internal surface of the band
has a sufficiently low temperature thus providing
for intensive abstraction of heat and cooling of the
band, reducing the thermal stresses in its material,
and increasing the strength and durability of the
band.

Thus, the use of the disclosed invention en-
hances the strength and durability of the mill roll
while transmitting the rolling torque from the axle to
the band.

Brief Description of the Drawings

The invention will now be explained in greater
details by way of example with reference to the
accompanying drawings, in which:

Fig. 1 shows schematically the mill roll, according
to the invention, sectional view with cut-away frag-
ments;

Fig. 2 - same as in Fig. 1, another design of the
axle;

Fig. 3 - fragment A in Fig. 1, enlarged;

Fig. 4 is a section taken along line IV-IV in Fig. 1;
Fig. 5 is a section taken along line V-V in Fig. 1.

Best Mode of Carrying Out the Invention

The mill roll comprises a band 1 (Figs 1, 2)
fixed on an axle 2 having a driven journal 3 and a
non-driven journal 4. The axle 2 has a hole 5
accommodating a coolant inlet pipe 6. The external
surface of the axle 2 is provided with a circular
recess 7 which forms, together with the internal
surface 8 of the band 1, a circular space 9 con-
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nected with the axial hole 5 through radial channels
10 in the axle 2.

The band 1 is secured on the axle 2 by means
of buttress thread 11 cut on one of the areas of
contact between the axle 2 and the band 1. A
helical groove 12 (Fig. 3) made between the turns
of said thread 11 on the axle 2 and communicating
with the circular space 9 (Figs 1,2) serves for
discharging the coolant.

The axial hole 5 within the limits of the band 1
is blind and stepped. The large-diameter step 13 is
located at the side of the non-driven journal 4 and
forms, together with the external surface of the
pipe 6, a circular space 14 (Figs 1, 2, 4) for letiing
out the coolant, communicating through at least
one radial channe!l 10 with the circular space 9
located between the external surface of the axle 2
and the internal surface 8 of the band 1. The
coolant is delivered to the helical groove 12 (Figs
2, 3) through the axial hole 5 and the radial chan-
nels 10 in the axle 2.

The band 1 is mated with the axle 2 by a tight
fit over surfaces 15 and 16.

The provision of the helical groove 12 between
the turns of the thread 11 on the axle 2, commu-
nicating with the circular space 9 between the axle
2 and band 1 and further, through the radial chan-
nels 10, with the circular space 14 between the
external surface of the pipe 6 and the axle 2 at the
point of the large-diameter step 13 of the axial hole
5, ensures the delivery of coolant at the same
temperature to the thread 11 and the internal sur-
face 8 of the band 1 through the radial channels
10. This creates intensive and uniform cooling of
the band 1 throughout its length which rules out
heavy thermal stresses in the material of the band
1, reduces cracking considerably, thereby increas-
ing the strength and durability of the band 1 and
the roll as a whole.

In another design of the axle (Fig. 2) the cir-
cular space 9 between the external surface of the
axle 2 and the internal surface 8 of the band 1 is of
a sectional design. Each section communicates
with the axial hole 5 through at least one radial
channel 10. The sections are separated by mount-
ing surfaces 15 and 17. The sections of the circular
space 9 are in communication through longitudinal
channels 18 (Figs 2, 5) in the axle 2 on the mount-
ing surface 17 at the point of its conjugation with
the band 1 (Fig. 2). The sectional design of said
circular space creates additional areas of the
mounting surface of conjugation between the band
1 and the axle 2 which reducessagging and pro-
motes stifiness of the band 1 in the course of
rolling. This, in turn, reduces stresses in the ma-
terial of the band 1 and improves its strength and
durability.

The coolant inlet pipe 6 is accommodated in
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the axial hole 5 in such a manner that its end
profrudes a little, as compared with the length of
the small-diameter step 19, beyond the limits of the
large-diameter step 13 of the axial hole 5.

The coolant inlet pipe 6 is immovably instalied
in the small-diameter step 19 (Figs 1, 2) of the
axial hole 5.

Such installation of the pipe 6 provides for
hermetic separation of the coolant flows entering
and leaving the roll so that it prevents their mixing
and preheating of the entering flow of coolant. As a
result, the coolant coming to the internal surface 8
of the band 1 has a sufficiently low temperature
thus ensuring intensive abstraction of heat and
cooling of the band 1, reducing thermal stresses in
its material, promoting the strength and durability
of the band.

The mill roll functions as follows.

In the course of rolling the coolant (water or
emulsion) flows through the pipe 6, through the
small-diameter step 19 of the axial hole 5 and
radial channels 10 into the helical groove 12 of the
thread 11 and to the internal surface 8 of the band
1. The entire surface of the band 1 is simulia-
neously cooled, ensuring uniform distribution of
femperature and intensive abstraction of heat
throughout the length of the band 1. This reduces
the thermal stresses in the material of the band 1,
improves its strength and durability.

Having cooled the band 1, the coolant flows
through the helical groove 12 and radial channels
10 in the axle 2 which intercommunicate the cir-
cular spaces 9 and 14, and is discharged from the
roll into the cooling system for reuse (the system
os not shown in the drawings).

Thus, the use of the disclosed invention in-
creases the strength and durability of the roll by
improving the efficiency of its cooling while trans-
mitting the rolling torque from the axle to the band.

Industrial Applicability

The present invention will be used most suc-
cessfully in wide-sirip hot-rolling mills. Infroduction
of the present invention raises the strength and
durability of the roll at least twice.

Claims

1. A mill roll comprising a band (1) secured on
the axle {2) which has driven and non-driven
journals (3, 4) and an internal axial hole (5)
accommodating a coolant inlet pipe (6) while
its external surface has a circular recess (7)
forming, together with the internal surface of
the band (1), a circular space (9) communicat-

10

15

20

25

30

35

40

45

50

55

ing through radial channels (10) in the axle (2)
with the axial hole (5), characterized in that
the band (1) is fixed on the axle (2) by a thread
(11) having a coolant outlet groove (12) be-
tween its turns on the axle (2), said groove
communicating with the circular space (9) be-
tween the external surface of the axle (2) and
the internal surface of the band (1), the axial
hole (5) within the limits of length of the band
(1) being made blind and stepped with the
large-diameter step (13) located at the side of
the non-driven journal (4) and forming, together
with the external surface of the pipe (6), a
circular coolant outlet space (14) communicat-
ing through at least one radial channel (10)
with the circular space (9) between the external
surface of the axle (2) and the internal surface
(8) of the band (1).

A mill roll as claimed in Claim 1, character-
ized in that the circular space (9) between the
external surface of the axle (2) and the internal
surface (8) of the band (1) is of the sectional
type, each section communicating with the axi-
al hole (5) through at least one radial channel
(10).

A mill roll as claimed in Claim 1, character-
ized in that the coolant inlet pipe (6) is so
located in the axial hole (5) that its end pro-
trudes beyond the limits of the large-diameter
step (13) of the axial hole (5) and is installed
immovably in the small-diameter step (19) of
the axial hole (5)
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