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ABSTRACT: A continuous-casting mold is equipped with in 
dividual vibratory units that rapidly impact the mold wall and 
cause the mold wall to vibrate against the cast strand thereby 
improving the crystalline and surface structure of the cast 
strand. 
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CONTINUOUS-CASTINGMOLD 

BACKGROUND OF THE INVENTION 

This invention relates to continuous casting and, more par 
ticularly, to apparatus for vibrating the walls of the continu 
ous-casting mold. 

Heretofore, in continuous-casting machines, molds have 
been vibrated to reduce the tendency of the caststrand, while 
it is being formed in the mold, to stick to the walls of the mold. 
U.S. Pat. No. 2,284,703 to A. Welblund et al. That issued June 
2, 1942, for example, discloses a continuous-casting mold 
made into sections each of which sections is given a relatively 
slight, but rapid vibration transversely to the direction of mo 
tion of the casting. Such vibration is alleged to prevent 
sticking or adherence to the solidifying skin of the casting to 
the walls of the mold. 
The present invention, however, discloses a novel and im 

proved mold, which is equipped with vibratory apparatus that 
produces a continuous-cast strand having greatly improved 
metallurgical structure. - 

SUMMARY OF THE INVENTION 
The invention comprises a mold having an inner first tubu 

lar envelope that defines a mold cavity to contain molten 
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periphery of the diaphragm to provide a seal against the flow 
of fluid directly past the diaphragm 31 from the annular space 
23a into the annular space 23b, or vice versa. 

Cooling water flows into the lower annular space 23b and 
into the annulus 29. Thence, the cooling water courses up 
ward to the top of the annulus 29, and into the upper annular 
space 23a. Fluid discharge openings 35 are provided at the 
bottom of the upper annular space 23a to discharge the cool 
ing water. 
The cylindrical outer envelope i3 supports four resiliently 

mounted vibrators 37 that are disposed at the ends of diame 
ters that are both mutually perpendicular and perpendicular 
to the four walls of the mold 15. The vibrators 37 may be of 
any suitable type having a range of frequencies between 700 
and 1,500 c.p.s. and an amplitude of between two-thousandths 
and eight-thousandths of an inch. 
Each vibrator 37 is mounted to a vertical, rectangular plate 

39 spaced apart from and disposed perpendicularly to the 
diameter along which the respective vibrator 37 is located. 
The plate 39 is resiliently mounted to the cylindrical outer en 
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metal and an outer second tubular envelope spaced therefrom 
with means connecting the extremities of the first and second 
envelopes to create a fluidtight annular space therebetween. A 
third tubular envelope is closely spaced in relation to the first 
tubular envelope to provide a narrow fluid channel for the 
flow of cooling fluid. Vibrators are mounted outside of and ad 
jacent the second envelope and have rodlike pistons extending 
through the second and third envelopes and into contact with 
the wall of the first envelope or the mold wall. When the vibra 
tors are actuated, the pistons beat against the walls of the 
mold, and the vibrations set up in the mold will impart same to 
the strand to align the crystallographic structure of the molten 
metal during crystallization. 
For a further understanding of the invention and for fea 

tures and advantages thereof reference may be made to the 
drawings in conjunction with the following description which 
discloses, for the purpose of exemplification, a preferred em 
bodiment of the invention. 

BRIEF DESCRIPTION OF THEDRAWING 
In the drawing: 
FIG. 1 is a vertical sectional view of a continuous casting 

mold in accordance with the invention; 
FIG. 2 is a sectional view along line II-I of FIG. 1; and 
FIG.3 is a sectional view along line III-III of FIG. I. 

DETAILED DESCRIPTION 

A continuous casting mold 11 in accordance with the inven 
tion includes an outer cylindrical envelope 13 and spaced 
apart inner and outer rectangular tubular envelopes 15, 17, 
respectively, disposed coaxially within the outer cylindrical 
envelope 13. 
From FIG. 1 it will be noted that the outer cylindrical en 

velope is provided with top 19 and bottom 21 flanges that are 
also secured to the inner rectangular tubular envelope 15. 
Thus, an annular space 23 is created for fluid return from 
cooling the mold wall, which is what the inner rectangular tu 
bular envelope 15 actually is. The outer rectangular tubular 
envelope 17 is spaced from, but closely adjacent to, the mold 
wall is and is suitably held concentric thereto at strategic lo 
cations, such as at 25, 27. The outer rectangular envelope 17 
is spaced apart from both the top 19 and the bottom 21 
flanges, wherefore fluid flows in the annulus 29 between the 
moid wall 15 and the outer rectangular envelope 17. 
Near the bottom of the cylindrical outer envelope 13, there 

is a horizontally arranged diaphragm 31 that divides the annu 
lar space 23 into an upper annular space 23a and a lower an 
nular space 23b. An O-ring gasket 33 is mounted in the inner 
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velope 13 at its top and bottom extremities. 
Each vertical rectangular plate 39 abuts the outer ends of 

spaced rodlike pistons 41 which extend through axially 
aligned apertures in both the cylindrical outer envelope 13 
and the outer rectangular envelope 17. O-ring gaskets 43 are 
provided to seal the pistons 41, where they pass through the 
cylindrical outer envelope 13, and the outer rectangular en 
velope, 17. The inner end 45 of each piston 41 contacts the 
outer surface of the mold wall 15, but does not pierce the 
mold wall 15. 
The end 45 of each rodlike piston 41 is bifurcated, as shown 

in FIG.3; that is to say, a vertical groove 49, formed in the end 
45, has a throat area 51 and divergent-convergent walls 53,55 
leading respectively toward and away from the throat area 51. 

Suitable fasteners 57 secure the rodlike pistons 41 to the 
vertical plate 39 wherefore, when the vibrators 37 are actu 
ated, both the vertical plate 39 and the rodlike pistons 41 
vibrate. The rodlike pistons 41 then beat rapidly upon the 
mold wall 15 and it, in turn, vibrates and beats upon the skin 
of a continuous cast strand being formed of molten metal that 
is being poured into the mold 15. 
Because of the resilient mounting of the vertical plate 39 to 

the cylindrical outer envelope 13, the cylindrical outer en 
velope itself does not vibrate. 

Heretofore, it has not been possible to satisfactorily 
produce continuous caststrands of rimming grade steel, which 
has a chemistry that causes the molten metal to boil as the 
steel solidifies. This boiling action causes the clean particles or 
molecules of the outer surfaces of the casting to arrange them 
selves in a 'rim' which provides a supersmooth exterior sur 
face. Those skilled in the art will recognize, however, that the 
vibrating mold of the present invention, which has numerous 
horizontal members contacting the mold walls on all four sides 
in a zone adjacent the upper portion of the mold where molten 
metal first starts to crystallize, will cause the molecules at the 
outer surface of the casting to arrange themselves in a fine 
crystallization form due to the external vibrating forces ap 
plied to the mold wall and to the casting. 
A feature of the invention is that a continuous casting hav 

ing a supersmooth exterior surface can be readily attained, 
and that it is not necessary to have a mold of specific length 
and size to be able to continuously cast metal, such as rimming 
steel, with its boiling action, in order to produce a continuous 
casting with an acceptable and supersmooth exterior surface. 
A feature of the invention is that a continuous-caststrand is 

produced in the mold of the invention that has a higher quality 
and improved crystalline structure throughout the cast strand. 
A feature of the invention is that the mold walls may be 

vibrated when it would be advantageous to do so, and may not 
be vibrated when different kinds of metal are being cast and it 
is disadvantageous to vibrate the walls of the mold. 

Although the invention has been described herein with a 
certain degree of particularity, it is to be understood that the 
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present disclosure has been made only as an example and that 
the scope of the invention is defined by what is hereinafter 
claimed. 

I claim: 
1. A mold for forming a continuous-cast strand of molten 

metal comprising: 
a. an inner first tubular envelope defining a mold cavity for 

receiving molten metal; 
b. an outer second tubular envelope surrounding said first 

tubular envelope in spaced apart relation; 
c. means connecting the extremities of said first and second 
envelopes to create a fluidtight first annular space 
therebetween; 

d. a third tubular envelope mounted in said annular space 
and in close spaced relation to said first tubular envelop 
whereby a second narrow annulus is created between said 
first and third tubular envelopes; 

e. a diaphragm extending across and subdividing the annu 
lar space between the third and second envelopes into 
third and fourth fluidtight annular spaces; 

f, means to introduce cooling fluid into the third annular 
space whereby said fluid courses the second annular 
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4 
space and thereafter flows into said fourth annular space; 

g. means to remove said cooling fluid from said fourth annu 
lar space; and 

h. vibratory means mounted adjacent said second envelope 
and having means extending through said second en 
velope so as to contact said first envelope whereby, when 
said vibratory means is actuated, said first envelope 
vibrates against said caststrand. 

2. The invention of claim 1 wherein: 
a. said vibratory means includes: 

i. a powered vibrator having 
ii. rodlike pistons connected thereto and extending 

through apertures in the second and third envelopes; 
and 

b. means to seal and prevent fluid from flowing through the 
annular spaces between said pistons and said apertures. 

3. The invention of claim 2 including a support resiliently 
mounted in spaced relation to said second tubular envelope, 
said support being a mounting for at least one said vibrator 
with said rodlike pistons being fixed to said support. 
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