Sept. 26, 1967 E. T. VOGEL - 3,343,592
’ RECIPROCATING CONTINUOUS CASTING CURVED MOLD MOUNTING SYSTEM

Filed Sept. 22 1965

o INVENTOR.
~ T ERIC T. VOGEL
NN 7

h=d / BY Lelolty #lthosSio

ATTORNEYS




United States Patent Of

3,343,592
Patented Sept. 26, 1967

1CC

3,343,592
RECIPROCATING CONTINUOUS CASTING
CURVED MOLD MOUNTING SYSTEM
Eric T. Vogel, Elmhurst, N.Y., assignor to
Concast, Inc., New York, N.Y.

Filed Sept. 22, 1965, Ser. No. 489,247
3 Claims. (Cl. 164-—269)

This invention relates to continuous casting of metals
and, more particularly, relates to an improved mold
mounting arrangement for a reciprocated curved mold
used in such continuous casting plants.

In recent years, increased emphasis has been given to
casting of a continuous strand by a curved mold. The
mold is fashioned as an open-ended mold which is cooled
to solidify the periphery of molten metal poured therein,
permitting continuous extraction of the strand cast there-
by. By curving the mold shaft, the strand cast thereby
issues in the form of a curved strand having the same
radius as the radius of curvature of the mold. The curva-
ture of the strand permits certain reductions in the height
of the continuous casting plant and is, thus, advantageous.

However, it has been found that, to avoid problems of
sticking of the skin of the strand to the mold which might
result in rupture of the thin skin and resultant break-
through of the molten core of the strand, that the mold
should be reciprocated over a predetermined throw dur-
ing casting. The curved mold must be reciprocated along
the radius of curvature of the shaft thereof in order to
avoid the application of impact shocks to the skin of
the strand.

Accordingly, such molds have been mounted on a
beam corresponding to the radius of curvature of the
mold shaft and pivoted at the center of curvature. The
mold is mounted at the other end of the pivoted beam
and is reciprocated or oscillated. The rather long beam
lengths involved, however, introduce the disadvantage of
unduly increasing the size of the continuous casting plant
and also introduces many mechanical difficulties particu-
larly the problems associated with changes in beam length
with temperature change. o

It is, therefore, an object of the present invention to
provide an improved arrangement for mounting of a
reciprocated curved continuous casting mold.

In accordance with this object, there is provided, in a
preferred embodiment of this invention, a continuous
casting mold having a curved shaft extending there-
through. A mounting support is positioned adjacent the
mold on the side of the mold towards the center of curva-
ture of the curved shaft. Short supporting links are used
to supportably couple the mold to the support. A short
link is provided at the top and the bottom of the mold
and each of the links is pivotably coupled to both the
support and the mold at the respective ends thereof.

The links are so positioned as to lie along radii extend-
ing from the center of the radius of curvature of the
mold shaft when in the rest position. Means are provided
to oscillate the mold over the desired throw and, as the
mold oscillates, it will be carried along a circular path
which follows the absolute circular path described by
the radius from the center of curvature of the mold so
closely as to enable casting of the curved strand by the
reciprocated mold without damage to the fragile skin
thereof.

Having briefly described this invention, it will be de-
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scribed in greater detail along with other objects and ad-
vantages in the following portions of the specification,
which may best be understood by reference to the accom-
panying figure which is a side elevation in diagrammatic
form of a curved continuous casting mold arranged in
accordance with the present invention.

In the single figure, there is shown a continuous cast-
ing mold 10 which may, for example, comprise a copper
mold having an open-ended substantially centrally dis-
posed mold shaft 12 extending therethrough. The mold
shaft may, for example, be rectangular in configuration,
The mold 10 may be provided with cooling water circu-
lated through the mold in conventional manner to chill
the mold and thereby to provide means for chilling the
periphery of molten metal poured into the open shaft
of the mold. The peripheral skin is formed within the
mold shaft and contains the molten metal in the core
of the strand. The strand is continuously extracted from
the exit end of the mold shaft 12 as it accrues.

The mold shaft 12 is curved about a center of curva-
ture 14 having the radius R. In this manner, the strand
cast by the mold is curved, permitting reduction in the
overall height of the continuous casting plant as is now
well known to the art.

The mold is pivotably carried by a support 16 cou-
pled to the mold by upper control links 18 and lower
control links 20. In the usual application, the links will
be applied to both sides of the mold. The ends of both
the upper countrol links and the lower control links are
pivotably coupled to the support and to the mold by
pivot pins 22 and 24. The pivot points are so positioned
that, in the rest position of the mold, both the upper
control link 18 and the lower control line 20 lie along
radii 26 and 28 respectively extending from the center
of curvature 14 of the mold shaft 12. Means 30 are pro-
vided to reciprocate the mold from its rest position over
the desired stroke % in a reciprocation cycle, the stroke
and the velocity of which is determined by the material
to be cast and the desired quality of the surface of the
cast strand.

During reciprocation of the mold from its rest posi-
tion to its maximum deflection indicated by the dotted
outline 32, the mold follows a generally circular path
coinciding with the arc of the curved shaft. There is a
slight deviation from the circular path about the pivot
point 14 since in the lowest position, the links will be
fixed about a pivot point displaced from the original
pivot point 14. However, the deviation from the true
circular path about pivot point 14 can be held to such a
small deviation from the exact circular path that casting
can be achieved. It will be noted that there is some con-
traction of the strand which permits a certain amount of
deviation from the path without impacting the skin. Fur-
ther. the extremely slight deviation from a truly circu-
Iar path is less than the deviation caused by temperatuie
responsive changes in length of a long beam pivoted about
the pivot point 14.

For example, in a typical installation, the radius R to
the center of curvature would be 36’. The control
links were 32" long. The oscillation stroke % was 34",
The distance between pivot pins on the mold was 20”.
With such arrangement, the deviation from a true circu-
lar path was less than 0.005-in. As can be seen, the
deviation is very small even with a great reduction in
size from 36’ to 32,
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Thus, with the present arrangement, a close coupled,
rigid mounting arrangement can be achieved to both sup-
port and controllably guide the massive equipment utilized
in such processes without significant deviations from the
theoretically desired circular oscillation path.

This invention may be variously modified and em-
bodied within the scope of the subjoined claims.

What is claimed is:

1. In combination, a continuous casting mold, said
mold having an open-ended mold shaft extending there-
through, said mold shaft being curved about a center
of curvature, a mold suppert positioned adjacent said
mold and on the same side of said mold as lies said
center of curvature, an upper and lower control link ex-
tending between said mold and said support and being
pivotably coupled to said support and to said mold at
the respective ends of each of said control links, said
wpper comtrol link and said lower control link lying
along radii extending from said center of curvature .of
said mold shaft to said mold shaft.

2. A combination in accordance with claim 1 which
includes means for reciprocating said mold in a recipro-
cation stroke.

3. A combination in accordance with claim 1 which
includes a second upper control link and a second lower
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_control link, said first and second upper control links
being positioned astraddle said mold, said first and second
lower control links being likewise positioned astraddle
said mold.
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