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@ A bimetal construction roll for reducing and finishing stands in a rolling mili train.

@ In a bimetal construction roll for reducing and finishing stands in a rolling mill train, the table is composed of
an alloy comprising 1% to 2% carbon, 8% to 16% chromium, and secondary and tertiary metallic carbides of at
least one element selected from the group including vanadium, niobium, and titanium; a table such as this
performs well both with respect to wear and thermal fatigue, and retains the surface shape characteristics
unaltered. '
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This invention relaies to a bimetal construction roll for reducing and finishing stands in a rofling mill
train, being of a type having a table formed from an alloy including 1% to 2% carbon and 8% to 16%
chromium.

In relation to bimetailic steel rolls in reducing and finishing stands for hot rolling strip and sheet metal,
the need is particularly feit to prevent formation of hard oxide deposits from the rolled, which phenomenon
is better known by the term "banding", to control both the amount and the type of the oxides which form on
the surface of the roll tables, and to minimize the occurrence of wear, thermal fatigue, and cracking
phenomena which affect the tables. In fact, all of the above-noted phenomena contribute toward deteriorat-
ing the roll tables so as to shorten their life and lower their performance; also for these reasons, the rolled
product may lack uniformity and fall short of the expected quality levels.

To meet such demands, it is known to use bimetallic roils the tables whereof are formed from an alloy
having a carbon content within the range of 0.9% to 1.9%, a chromium content within 6% to 15%, and
molybdenum additions which may be as high as 5%.

While being on the whole satisfactory in the respect of the banding phenomenon, resistance to thermal
fatigue and to wear, such conventional bimetallic rolls exhibit the well-recognized drawback of their tables
being prone to undergo surface deformation, such as in the form of wrinkles.

The problem that underlies this invention is to provide a bimetal construction roll of the type specified
above, which has such structural and operationai features as to overcome the cited drawback affecting the
prior art.

This problem is solved according to the invention by a bimetal construction roll as indicated being
characterized in that metallic carbides of at least one element from the group comprising vanadium,
niobium, and titanium are present in said alloy.

Further features and the advantages of a bimetal construction roll of steel according to the invention will
be apparent from the following detailed description of a preferred embodiment given herein below by way
of illustrative example and not of limitation. A bimetal construction roll of steel for reducing and finishing
stands in a hot rolling miil train comprises a table formed from an alloy which includes 1% to 2% carbon
and 8% to 16% chromium.

Advantageously present in the alloy are metallic carbides of at least one element selected from the
group including vanadium, niobium, and titanium, provided therein to a proportion between 0.20% and 4%.

In accordance with a preferred embodiment of this invention, the table is formed from an alloy steel,
specifically an alloy including, additionally to iron, the following composition of alloying elements:

C Si | Mn Cr Ni Mo | V
15 | 8 .8 12 | 5 35 1

Shown in the following table is the composition of another exemplary alioy for a bimetal construction roli
{able according to this invention:

C Si| Mn}| Cr| Ni| Mo | Nb | Ti
18 { .8 .8 12 1.5 35 1 .5

Advantageously, the table of the bimetallic roll for rolling miils according to this invention is subjected to
the following heat treatment steps:
austenitization at temperatures in the 950° to 1050 C range;
hardening in either still or blown air, with the cooling rate set to suit the roll size, and a pause followed by
homogenizing at about 500° C; and
two-step tempering to convert the residual austenite, at temperatures in the 450° to 550° C range to be
selected according to the hardness sought.

It is to be noted that in the aforesaid alloy there are present vanadium, niobium, and titanium, which
elements are sure to trigger, in the course of the heat treatment, formation of the so-called secondary and
tertiary metallic carbides, which will precipitate during the hardening step and the tempering steps,
respectively.

The above-noted secondary and fertiary metallic carbides will form within the grain, and practicaily
constitute actual anchoring points, to impart the grain with superior hardness and resistance.

Additional elements, such as molybdenum, are provided in the alioy whose content is determined in a
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manner known per se contingent on individual specific requirements.

The bimetal construction roll of this invention has tested successfully as regards wear, thermal fatigue,
and the banding phenomenon, while affording the added advantage of retaining the table shape characteris-
tics unaltered as a result of the presence of secondary and tertiary vanadium, niobium, and titanium metallic
carbides. In fact, these carbides affect the table deformability at working temperatures and impart a high
resistance to hot plastic state flowing, thereby preventing surface deformation of the table. The net result is
that the bimetal construction rolls according to the invention yield high quality rolled products.

Claims

1. A bimetal construction roll for reducing and finishing stands in a rolling mill train, bsing. of a type
having a table formed from an alloy including 1% to 2% carbon and 8% to 16% chromium, and
characterized in that metallic carbides of at least one element from the group comprising vanadium,
niobium, and titanium are present in said alloy.

2. A bimetal construction roll according to Claim 1, characterized in that it comprises metallic carbides
of at least one element selected from the vanadium, niobium, and titanium group as caused to precipitate
by means of a heat treatment process including a hardening step and at least one tempering step.

3. A bimetal construction roll according to Claim 2, characterized in that it comprises secondary metallic
carbides as precipitated by means of said hardening step.

4. A bimetal construction roll according to Claim 2, characterized in that it comprises tertlary metallic
carbides as precipitated by means of said at least one tempering step.

5. A bimetal construction roll according to Claim 1, characterized in that said at least one element
selected from the vanadium, niobium, and titanium group is present in said alloy in amounts ranging from
0.2% to 4%.

8. A bimetal construction roll according to Claim 1, characterized in that in said alloy there are present
metallic vanadium carbides as precipitated by means of a heat treatment process including a hardening
step and at least one tempering step, wherein vanadium is in the amount of 1%, said alloy being
substantially austenite-free.

7. A bimetal construction roll according to Claim 1, characterized in that in said alloy there are present
metallic carbides of niobium and titanium as precipitated by means of a heat treatment process including a
hardening step and at least one tempering step, wherein niobium and titanium are in the respective
amounts of 1% and 0.5%, said alloy being substantially austenite-free.
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